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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIer0 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUY MPENOoaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Aa€T MPEJACTaBICHHE O IENsIX, OOIIel CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTAHABJIMBAET o0s13aTeNbHOe MPEIMETHOE coAepKaHue,
peayCMaTpUBACT pacOpeieieHUue €ro Mo KilaccamM U CTPYKTYpUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Kaue€CTBCHHbIC XapaKTePUCTUKU CoZIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHUS] XHUMHU C y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOYdYaroIIUXCsl, ONpEAesIeT BO3MOXKHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel N3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaloUmIerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

Jlna  peanuzauuu  nPOZPAMMbBL  UCRONAB3YIOMCA  PECypCbl  UEHmpa
ecmecmeenHo- Hayunoz2o npoguna «Touka pocmay.

3HaHME XUMHUU CIY)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (QopMUpyEeMble XHMHUEH MPENCTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs TI00aJbHBIX
mpoOJieM YCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3aliii  BO3MOXKHOCTEM IS CaMOpa3BUTHUA |
dbopMupoBaHUs KyJbTYPhl JUYHOCTH, €€ 00mmel 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIMUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OoOy4JalIuXCcsi, HABBIKOB HMX CAMOCTOSTEIBLHOW  y4eOHOW JesATeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B TPO()ECCHOHATLHON IEeATETHHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISi1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHHs B OOY4YEHMHM XHMHH OOECHEUYMBAIOTCA CHELU(PUKON
COepKaHMsl ~ y4eOHOro  TpeaMeTa, KOTOPBIM  SIBISIETCS  IMEIaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYATBHBIX TOHATHH XUMUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACIBHBIX 3HAUUMBIX TOHSITHH
OpraHUYeCKON XUMHHU.

CtpykTypa coAep:kaHusl MPOrpaMMbl N0 XUMHHU CcPopMHpOBaHA HA OCHOBE
CUCTEMHOro monaxonaa k e€ u3yudeHuto. CoaepikaHue CKJIaJAbIBACTCA U3 CHCTEMBbI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMbI MIOHITHI O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHSI KAK OCHOBBI BCET'0 €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akoHa /J[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHUM aTOMa U XUMHYECKOM CBA3U;

— TMpeACTaBICHUN 00 DSJIEKTPOIIMTUYECKONW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJJHOTO
YPOBHS K JIPyromy, BBITIOJHSS (GYHKIUA OOBSICHEHHS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS W MOJYy4YCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (pOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABISAIOIIECH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XHMHUU MOPOUCXOAUT C MPUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 57 knacce» u «duzuka. 7 KiIace.

[Ipy wW3yyeHWM XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHHUH,
JOCTYMHBIX O0O0OIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHUU MPABWI OE€30MacHOr0 OOpallleHusi C BEIEeCTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4eHUM XMMUU HA YPOBHE OCHOBHOI'O OONIEr0 OOpa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (OopMHpOBaHME HHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBlEHHOCTh OOyYeHHMs] Ha CHCTEMAaTHU4YeCKoe MPHOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOM TMO3HABATEIBHOW AESTENbHOCTH, HAYYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOINIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YYarOIIMMUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHHMS M CaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIHMIA), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JESTCIBHOCTH,

— ¢opMmupoBaHue oOmEeH (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATHL U OLEHUBATh SBJICHUS
OKPY’KaloILEro MHUpa, WCIOJb3Ys 3HAHUS U OMbIT, MOJYYEHHBIE NPU H3yUYEHUU
XMMUH, TPUMEHATh HUX IpH pEIIeHUH MpoOJiieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 00y4aromMXCsi T'yYMaHUCTHUYECKUX OTHOUICHMH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTUYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOM MAESATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uMiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JMJII H3YyYEHUS XHMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaiseT 136 gacoB: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEIIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METO/aX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
31neMeHTOB. [IpocThie U CIIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTP aTOMOB XUMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTeNnbHAas AaTOMHAs Macca.
OtHocuTEenbHAs MOJIEKYJISIpHasg Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTa B
COEMHEHHH.

KonuuecTBo BemectBa. Mosib. MonsspHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHI] BemiecTtBa. Pacuétel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XuMUYeckue ypaBHeHus. Kiaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAHUEM, W3YUYEHUE U OINKCAHUE
bU3UYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOM) SBJICHUM, HaOI0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHS XUMHUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THUIPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMoJelCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB pa3JeieHHsl CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHne OYUCTKH TTOBAapEHHOU
comu, HaOJMIOJEHWE W  ONHCAaHWE  Pe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJEKYJI
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopojga B Mpupone, (GU3MYEeCKMe M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupasl. Ilpumenenue xucnopona. CrnocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — aulIoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XMMHUYECKON pPEaKUUU, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHUYECKHE DPEAKUMU. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl Mo XUMHYECKUM YpaBHEHUSIM.

®usnueckne cBoOicTBa BoAbl. Boma kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoOZi€e M B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  coseoOpa3ytonie  (OCHOBHBIE,  KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpaszyromue. Homenkiatypa okcuaoB. Duzmueckue U XUMHUYECKUE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @U3nyeckue U XUMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsI3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHnsi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pACIO3HABAHME W HW3Y4YCHHE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozeicTBue Bojopojaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), HAOMIOACHNE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeTaJUIaMH, PEakUU{d HEUTpaau3alyy, I[OJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KiIacCchl HEOPraHMYEeCKHUX
COEIUHECHUIY.

HHepuonnuecknit 3axkoH u Ilepumoauyeckass cucTreMa XHMHYECKHX
iemenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XHMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCCU(DUKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cucrtembl xumuueckux 3mneMeHToB . M. Menneneesa. Ilepuo bl
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuoaa U
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aToOMHBIX sifep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u Ilepuoandeckoilt CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHS HaykKu W npaktuku. [[. . MeHueneeB — yd€HBIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSpHAs) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Ipouiecchl okucieHus: U BoccTaHOBIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBA3CH MNpU M3YYEHHMM XMMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (akT, rumoresa, Teopus,
3aKOH, aHaJlu3, CHUHTE3, Kiaccuukamus, TMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aroMm, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ,
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (GU3WYECKUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COMHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUUECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kajus, KalblUsid M HX
COEIMHEHUI B COOTBETCTBHM C TMOJOXEHUEM »3JeMeHTOB B Ilepuommueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XMMHUYECKOW CBSI3U. THUINBI KPUCTAITIMYECKHX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaiuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMu4ecKux peakiui Mo pa3iInyHbIM IpU3HAKaM (T10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 dexTy, mo
W3MECHEHUIO CTETICHEH OKMCIICHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpPaBHEHUSL.

[Torsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm auccolMalyy BEIIECTB C PA3JUYHBIMU BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peakluii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMA U cOJeil B CBeT€ NPEJICTAaBICHUH OO0 3BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB UM HEeMeTauioB (Tpadura M anMasa), CI0XHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILIECTB, MpOLECCAa JUCCOLMALUMU KHUCIOT, IIEJIOYEH U COJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHUICO MAaTEpUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuui  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi
(ropeHue, peakiMy pasioKEeHHs, COeIMHEHUsI), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBIO KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XWMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJopa
(B3auMoOJEICTBUE C METalIaMH, HEMEeTajulaMH, UIeJdo4YaMu). XJIOPOBOJIOPO/I.
ConsgHass KUCJIOTAa, XUMUYECKUE CBOICTBA, MOJydYeHUE, NMpUMEHEeHue. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHU3M 4YeJoBeKa. BaxHeWlue XIopuasl U HX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucienus. CTpoeHue u (pu3mdecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa ceprl. CepoBOMOPOJ, CTpoeHUE, (PU3HUECKHE U
XUMUYecKkre cBorcTBa. OKCHIBI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT H crnenududeckne). XHUMHUYECKHE pPEeaKIlui,
JeXane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 37aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTPaHEHHUE B MPUPO/IE,
dbuzndeckue U XumMudeckue ceoricTra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHUS,
ux (pU3nYecKue U XUMUIECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (GU3NYECKHe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak MpeACTaBUTENs Kiacca KUCIOT M crnenuduyeckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalollel cpeibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE MOXAM, 3arps3HEHUE BO3AyXa, MOYBBI U BOJoEMOB). Docdop,
ajutoTponHbie Mogudukanmuu pocdopa, puznueckue M XMUMHUECKHUE CBOWCTRA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUYSCKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTpOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKUCIEHUS.  YTJIEpoJ,  aJUIOTPOIIHbIE
MoIu(UKALMK, PACIPOCTPAHEHHE B TNpUpOjAE, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre W XUMUYECKHE CBOWMCTBA, [EWCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOTO TOTEIJICHUS KJIMMaTa, MapHUKOBBIM
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHune. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yyrojb, NPUPOAHBIA Ta3, He()Th),
MPOIYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKN BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojaax — U UxX
poii B OKM3HM 4YeJOBEKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, TMOJYyYEHUE U
npumeHenue. CoenuHeHus KpemHHs B mpupoge. OOmue mpencraBieHus 00
okcune kpemuus (IV) u kpemHueBoi kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHellline CTpOUTENIbHbIE MAaTepHAlIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoOineMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpaxkaromue (U3NIECKHUE U XUMHUYECKHE CBONCTBA
rajJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO UCIIOJIB30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepuanoB), HaOIOACHUE Mpollecca OOYIIIMBAaHUS caxapa MoJl ACHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3YYCHUE XHMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUaJIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHUE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOras3a, MojlydeHue, coOMpaHue, pacro3HaBaHUE M H3YyUYEHUE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOM IPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTaJsibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHKA XUMHYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumuyeckux siemeHros J[. .
MenneneeBa u ctpoeHusi aromoB. CTpoeHue MeTanaoB. MeTtaminueckas CBSI3b U
METAJUIMYECKasi ~ KpHUCTaNIMYecKass  Pem€TKa.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaioB. PU3NYECKre ¥ XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl TONyYyeHus MeTauioB. [loHATHE O KOPpPO3UHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTanb, YYryH, IIOPATIOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIOKeHUE B [leproamyeckon cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCUJIbI U



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCAVUHEHUN.

IllenouyHO3eMENBHBIE METAXJABl MarHMi MW KaJblHMH: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaXOXJeHUE B npupojie. Duzndeckue u XuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxkHelmme coequHeHHUs] KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TI0JIO)KEeHUE B [leproanueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HHUE aToma, HaxoxXAcHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX 3TIEMEHTOB [l.
. MenaeneeBa, CTpOCHHME aTroMa, HaxXOXJe€HUE B Tmpupoae. Dusnyueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIAaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, M3Yy4YEHHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJdpllusi W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BAHHE BHIEOMATEPUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUATOB), TMPU3HAKOB  IMPOTEKAHUSA
KAUYECTBEHHBIX PEaKLUi Ha MOHBI: MATHUSA, KaJbLUs, aJIOMUHMS, LIMHKA, Keje3a
(IT) u xene3a (I11), meau (1), HabmroneHNE U ONMKMCaHUE TPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMM HATpus, Kajuusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIeI0OBaHuE aM(DOTEPHBIX CBONCTB THAPOKCHIA ATTFOMHHHUS
Y TUIPOKCHUA IMHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/71a4 110 Teme «BakHeiue
METAJUIBI U UX COCAUHEHUS.

XuMHSA U OKpY KaOUias cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KM3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momormib mnpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXarlleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKHUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0paslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHEIC
Martepuaibl).

Mexcnpeomemmunie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU W3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMIUXCS CUCTEMHBIMU TSI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUSA, IEePUOJTUIHOCTh, HAOIOIEHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, MapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTEPUAIIbI.

dusnka: Marepus, aToMm, D3JICKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIIHUI,
U30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUECKHH 3apsj, MPOBOIHUKH,
MOJYNIPOBOJHUKHM, JUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWe, OWMocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMCHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaATbl, TOPHBIC IOPOJIHI,
MOJIC3HBIC MCKOIIAEMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA [POI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yibTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XOJ€ OOyYeHHs] XUMHUU B €IMHCTBE y4eOHOH WU
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHbIMU W J1YXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOllecTBe MpaBWJaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAUHUN U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEIWI0, TTOHMMAaHUS 3HA4YEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CMOCOOHOCTH BIANETh JOCTOBEPHOW HHpOpMAaIMER o
NEPEIOBbIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW WM JAPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITEIbHOCTH MpH
BBITIOJTHEHUN YYE€OHBIX, TIO3HABATECNIbHBIX 3374, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Yy4eOHOW eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBapuUIIEd C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKHW WU COCTABJISAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJABI, B3aHMMOCBS3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIIBHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa30BaHHMIO, MPOCKTHOW ©  HMCCIIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoOBaHHUSI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKW3HHM, OCO3HAHWE IOCICICTBUNA U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COONIOZIEHUsS TMpaBWwi O€30MacHOCTH TIpU  OOpallleHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PCaTbHON KU3HH,

5) Tpy/10BOI0 BOCTIMTAHUS:

MUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAVUBUAYATLHON TPACKTOPUH MPOJIOHKCHUS 00pa30BaHus ¢ YIETOM JTMUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON Mpo¢eCcCHOHANBHON NESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOrHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTU COOIIOIEHUS
npaBUJI 0€30TMACHOTO MOBEJCHUS MTPH paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIHX,
YIPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH NPUPOJTHON CPENOH, IS ITOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pemieHus MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHOW NIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe wMeTampeaMEeTHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC TS
dbopMupoBaHUST MHPOBO33pEHHS OOIIECHAYyYHbIE TIOHSATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0OecneunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSTHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMpPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKI[Hif,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCcCe TIO3HAHMS TOHATUS (TIPEJAMETHBIC W
MeTarpeIMEeTHbIC), CAHMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCIIOJI3yeMbI€ B XUMUU,
mpeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peaKIuu — MpU pelIeHuH y4eOHO-TT03HAaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

ba3oBble ucciieoBarebCKHeE 1eCTBUA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI g (POPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unopmanmueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATHh TMPOTHBOPEUYUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS  MH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora M (Wiau) JIUCKYCCHM) IIO
cymecTBy  oOcyxnaemMod  TeMbl, (GOpMYyJIHpPOBaTH  CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALHIO
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

yMEHHUS y4eOHOTrO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
NO3HABATEJIbHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOU pabOoTHI U IpyTHE).

PeryiasiTuBHbIE YHUBepCcaJibHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITEIIBHO ONPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 PEeKTUBHBIC CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA INIPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTaTa 3asBICHHON LIE€IU, YMEHUE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHMIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanbHO paboyeill mporpaMMon,
BBIICJIAIOT: OCBOCHHbIE OOYYAaOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nedcTBuil, crnenuduyeckue s OpeAMETHOM o0macTu  «XUMHsS», BHUJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HHTEPHpPETAlUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COSAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUs, PEaKInu
o0OMeHa, HK30- ¥ SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU AP (EKT peakiium,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTallb, paguyc
aToMa, XMMHUYECKasi CBsI3b, MOJISIPHAS W HEMOJIApHAsi KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MAacCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITHUH H
OPUMEHATH 3TH MOHITUS NPU ONMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHApPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJEHHUS  DJJEMEHTOB B  OHMHAapHBIX  COCIUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckor cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepus3oBaTh TaOMMuHYI0 ¢opmy Ilepuomnueckoit
CHCTEMBl XMMHMYECKUX DJJIEMEHTOB: pa3iauyaTh NOHATUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHUYecKux siaemeHToB [J[. .
MenzaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHne uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE PEeaKUuu (MO0 YUCIY M COCTaBy YYAaCTBYIOIIUX B PEAKLIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE NTPUMEPAMH MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MUX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHMSI XUMHUYECKHUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYIAPHYIO M  MOJISIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPALUH MBICIUTENBHON AEATEIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCHU(PUKALHUIO,
BBISIBICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS CBOMCTB
BEIIECTB U XHMHUYECKHX pPEaKlHil, €CTeCTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakXKe TMpaBujiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKLUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA H KHUCJIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHUYECKHE  JKCIEPUMEHTHl IO
PAaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH U KUCIOT C IIOMOIIBIO HHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peaknud, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsS JUCCOLMALMS, pPEaKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBEcHE, OOpaTUMble W



HEOOpaTUMBbIE PpEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAaHOBHUTENb,  OKHCICHHME W  BOCCTAaHOBIICHHUE,
amoTponus, aMm(pOTEepHOCTh, XUMHUYECKass CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIM4ecKass pemeérka, KOppo3us METalIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKON pEaKUHH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATUA U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0O CHUMBOJIUKY JUISI COCTaBJICHUS (PopMyn
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OnpeNeiEHHOMY KJacCy COeQuHEHUuM mo ¢dopmyrnam, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpebl B
BOJIHBIX PAaCTBOpPAX HEOPTaHWYECKUX COCAMHEHMM, THUIN KPUCTATIMYECKOM
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonnueckoid cUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyarh TOHSATUSL «rJaBHasg mnoArpymmna (A-rpynma)y U «1mobouyHas
noarpymnmna (b-rpynma)», wmanbie u OoibllIMe TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsi] sAapa, OOIIee YHUCIO JIIEKTPOHOB U
pacrpefielieHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa NPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEP)KIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMK  KUCIIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peaKkiuil, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
INPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O M MOISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO [OJIO0 XHMHYECKOTO »JJIeMEHTa 1o ¢opMyIe
COCIMHEHHsI, MACCOBYIO JIOJIO BEI[ECTBA B PAacTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIB30BAHUSA ~ XMMHUYECKOW  MOCylaod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKHUX ONBITOB TIO TOJYYECHUIO U COOUPAHHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  TOATBEPXJAMOIINE  KAUYSCTBECHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, KapooHat-, ¢ocdar-, CUIUKaT-, Cyibdar-, TUIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTENILHON NeATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3alMIO, BBISIBICHHE
NPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMUYECKHE TOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edso00.ru/7f41837¢
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUMN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX di1eMeHToB 1. M. https://m.edsoo.ru/7f41837¢c
MemnpneneeBa. CTpoeHue aroma
X €CKas CBSI3b.
L, | Dicoas cass: . Busmmorera LIOK
) KucTer https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837c¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. bu6mmoreka [JOK
13 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO011as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 anemeHToB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

N bubnuoteka [IOK
3.1 Obmwie cBoicTBa MCTANIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetime MeTaiuibl U UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 B CTBAa U MaTEPUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [OK
) ee P T https://m.edso00.ru/7f41a636
Hroro mo paznmery 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/m Bcero H3y4YeHHusI odpa3oBaTeJibHbIE
padoThI padoTbl
pecypcbl

1 [Ipenmet xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
genmoBeka. Terna u BemecTna 03.09.2024 |  https://m.edsoo.ru/ff0d210c

9 IlonsaTtue o MeToMaxX MO3HAHUS B 1 bu6mmoreka [JOK
XMUMHH 06.09.2024 |  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnnoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM 10.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Uuctele BemecTBa H cMecH. CriocoObI 1 bubnuoreka [IOK
pasneneHus cMecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota No 2

5 Pasenenne eveceii ( ene 1 bu6mmoreka [JOK
(HasACIICHHE CMee Hv Ha prMep 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»

6 ATOMBI M MOJICKYJIbI 1 bubmorexa [OK

Y 20.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubmuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThle U Cl0KHBIEC BEIIECTBA 1 bubmorera [OK

P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHUE 1 bubmorexa [TOK

yp i 01.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK
1 X .B
0 mmrieckas popmyna. Banenrrocts 04.10.2024 |  https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuoteka [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca 08.10.2024 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEIMHEHUU 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmmoreka [JOK
MounsipHas macca 15.10.2024 | https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XuMuyeckas peakius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIni 22.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MaCChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Boruncnenus koimyecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHUSIM XUMHUYECKHUX Bubmmorexa LIOK
m . P 05.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
8 P ’ 08.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHe 1 bubmmorexa [IOK
" et » 12.11.2024 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTtposneHas padora Nel mo teme bu6nuoreka LIOK
«BemecTBa 1 XUMHYECKUE PEAKII) 15.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK
BO3ayxa. Kucinopos — anemeHT u 19.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS Bubnuorexa LIOK
posa tpeaitt ’ 22.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 1a00paTOpPUH M TIPOMBIIILIEHHOCTH. bubmorexa [OK
26.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoil a3pPexT xumMmuueckoit
24 peakIfu, TIOHATHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHH, IK30- U 29.11.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommmBo (HehTh, yroyib U METaH).
25 3ar XSHGIEHG(EOS ’ a, CrocoObI zro bubmorexa [TOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITomyuenue u cobnpanue Kucaopoaa brbmmorexa [IOK
yi _ p poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u npocToe bubmuoreka [IOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKue 1 XUMHUISCKHE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 Homstie o kica0Tax i consx https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOMy4eHHs BOJAOPOIA B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITonmyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHblii 006EM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmmorexa LHOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHIO pEAKIMH Ha OCHOBE 3aKOHA bubmorexa [OK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH Ta30B
35 dOu3nvecKrue 1 XMMHUIECKHUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopma kak pactBopurens. HacelmeHHbIe
37 u HI;HaCI)Ip eHHBII; aCTBOPEI B bubmorexa [TOK
m p PBL. https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PacTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA»
39 KonTtponbnas padora No2 mo teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorera [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, KIacCHUpUKAIuS, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n xumMu4eCKHUe CBOMCTBA bu6mmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kiaccuduxanws, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa IOK
y YHACHI, https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Penrenne
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo0.ru/00ad9a50
49 O06o001eHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKUX bubmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COCAMHCHU I
[TepBbie MOTBITKH KIacCU(pUKAITIN
51 XHMHUYECKUX AIeMEHTOB. I loHsaTHE O bubmmorexa IOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aK0H U
bubnuroreka [JOK
52 [Teproauueckas cuicTeMa XUMUYECKHIX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMOB 371eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 IOJIOKEHUIO B bubnuoreka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoamaeckoro 3akoHa
57 JUISl pa3BUTHS HAYKHU U TipakTuku. . W. bubnuoteka [IOK
MenneneeB — y4€HbIN, IEAAror U https://m.edsoo0.ru/00ada96e
TrpaKIaHUH
DIEeKTPOOTPUIIATEILHOCTh ATOMOB
bu6mmoreka [JOK
58 XUMHUYECKUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas padota
bu6mmoreka [JOK
59 14 e
OHHAT XAMPHACCRAL CBA3H https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumudeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XuMH4uecKast bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 C
TEMEHD ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE bubnunoreka [JOK
peakuu https://m.edsoo0.ru/00adb076
64 OkucauTe I U BOCCTAHOBUTEIN bubmorexa [TOK

https://m.edsoo.ru/00adb076
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KonTtposnsHas padora Ne4 o teme

bubmuoreka [IOK
65 «Crtpoenue aroma. XUMHUYECKast 1 httos://m.edsoo.ru/00adbAs6
CBSI3b)»
66 PesepBHblit ypok. O6o0meHne u 1 bubmmoreka [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 Pesepubiit ypok. O6001eHE 1 1 bubnuoteka [IOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepsHblit ypok. O6001eHNE 1 1 bubnnorexka [IOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi = o0pa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
[Ieproanueckuii 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /[[. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMu4ecKux 1 bubnunoreka [IOK
peaKUii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubnmorexa [JOK

' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[lonaTHE O XUMHUUYECKOM PaBHOBECHH.
bubnmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 nncfounauHHpCI/mLHHe U cina0bIe Bubmaorexa HOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIIUN bubmmorexa HOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE MPEJICTABICHUN bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITAIIN
14 TTonusarue o rugpoanse coseit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX Bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubnnorexa [JOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiU B pacTBOPax»
OO011as XapakTEPUCTUKA TaJIOTEHOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE bubnmorexa [JOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposojopoa. ConsiHast KUCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI bramorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEAKITUH, €CITH OJTUH U3 brmmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(bM3UYeCcCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KUCIIOTA,
25 (bM3UYecCKre U XMMHYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO crocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brranciienue MmaccoBoi 1011 BBIXO/1a bubmuoreka [IOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpynmsl. A30T, pacipocTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOTydECHIE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKka, U3ydeHUE ero brmmorexa HOK
e > 1Y https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHUS B KQ4€CTBE MUHEPATHHBIX

32 00peHnii. XUMUYECKOE bubmorexa [TOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (1()1);31/1516():1(1/16 u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHNE CBOMCTBA, IMOTYUCHUE
Hcnons3oBanue pocdatos B

34 KaueCcTBE MHUHEPAIbHBIX yI0OpEHUH. bubmuoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacpocTpaHeHue B

35 npu 1(3) Iel (I£)H3H1?{eCKieI/IXI/IMI/I‘{eCKI/Ie brbmmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroapHas KUcaoTa M €€ COIHn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubnmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padoTa Ne3 mo teme

42 «BakHeinye HeMETAIIbl H UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapaKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [IOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIIIIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTy4eHus
metaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

45 i,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UHU METAIIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
47
[lenotmpie MeTanE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ TUAPOKCHJIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxuelmme coeTMHCHUS KATbIIHS bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKEcTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €€ bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, THIPOKCHUIBI U COJI JKETIe3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
59 .
«BaxHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa ITPOTyKTa
peakuuu
61 O0001IeHnEe U cuCTEMAaTH3 AL
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxueiiue MeTabl 1 uX
COEJIMHEHUS»
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHUE U bubnuoreka LIOK
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cUCTeEMaTu3alus 3HaHUI

https://m.edsoo.ru/00adb33c
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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