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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 10 XWMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa30oBaTeIbLHON TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepanbHON paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPEToiaBaHus y4eOHOTo MpeaMeTa « XUuMHUsI»
B 00pa3oBaTeNIbHBIX Opranu3anusx Poccuiickoit deneparmm.

[Iporpamma 1Mo XuMuU Aa€T TPEJACTABICHHE O MEJsIX, OOIIeH CcTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCSA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBJINBAECT 00s13aTeNbHOE peaMETHOE CoJIepKaHUE,
npeaycMaTpUBaeT paclpesiejieHde ero Io KiaccaM M CTPYKTYPHpPOBaHHE IO
pazienaM M TeMaM MpPOorpaMMbl MO XHUMHH, ONPEACISICT KOJIMYECTBEHHBIC M
KaueCTBCHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh H3YUCHHS XHUMHUU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEH  00yYaroluxcsi, OIpeAeNsseT BO3MOXXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakXKe TpeOOBaHUM K
pe3yiibTaTaM 00yUYeHHSI XUMUM Ha YPOBHE 11€JICH M3YUeHHUs MIPEeaMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIEATEILHOCTH OOYYalolerocsi Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHWE XHMHUHU CIYXUT OCHOBOW [t (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHU O MaTEpUATBLHOM EIUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEHW NPEACTaBICHUS O B3aWMOIPEBPAILICHUIX
PHEPTrUU M 00 DBOJIOIUHU BEHICCTB B MPUPOJE, O MYTAX pEHIeHUs rio0ambHbIX
npoOJieM yCTOMYMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3ApaBOOXPaHEHUS.

N3ydenune Xumuu:

CIIOCOOCTBYET  peajld3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTUS U
dhopMupOBaHUS KYIbTYPhI JUYHOCTH, €€ 0011el 1 (PYHKIITMOHATILHON IPAMOTHOCTH,

BHOCUT BKJIQJ, B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW JesATEeIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCJIEJ0BATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B IPO(PECCHOHATLHOM IESITEIIbHOCTH;

3HAKOMUT CO CHENMU(UKON HAyYHOTO MBINIUICHUS], 3aKJIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3IJISI/Ia HA €IUHCTBO MIPUPOIBI U YETOBEKA, SIBISCTCS OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS,



CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIINEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHKe 00YUYaOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHHHM XHMHH OOECNedYMBaIOTCS CrerupuKon
colepKaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKH XMMUU Ha OMPECIIEHHOM 3Tare e
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1Ier0 00Opa3oBaHUsi OpPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMUM, OCHOB
HEOPTraHWYECKOW XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHM
OPraHUYeCKON XUMHUH.

CtpykTypa coaepaHHs MpOrpaMMbl M0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaAbIBAECTCS U3 CHCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO MNPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUA;

— I[lepnoguueckoro 3akoHa /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— MpeiacTaBileHUd 00 AIEKTPOJIUTUYECKON JHCCOUMAlMU BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS PAacCCMATPUBAKOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YPOBHS K JPYrOMY, BBINONHAS (YHKIMH OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHUYECKOTO0 NMPUMEHEHHS U MOTYYEHUs
U3Yy4YaeMbIX BEILECTB.

OcBoeHue MporpaMMbl IO XUMHU  CIIOCOOCTBYET  (hOPMHUPOBAHHIO
IIPEJICTABIICHNUS] O XMMHUYECKOW COCTABIISIFOLIEN HAYyYHOM KapTHUHBI MUPA B JIOTUKE
e€ CHCTEMHOI MNpUpOIbl, LIEHHOCTHOIO OTHOILIEHHWA K HAyYHOMY 3HAHUIO U
MEeToJaM TO3HaHUA B Hayke. M3yueHHe XMMHHM NPOUCXOJIUT C MPUBIICYEHUEM
3HAHUM W3 paHee HW3YUYEHHBIX Y4YeOHbIX NpeaMeToB. «OKpyXKaroluid Mup»,
«buonorus. 5—7 knacce» u «Pu3zuka. / Kiacc».

[Ipy w3ydyeHUH XUMHUH TPOUCXOAUT (HOpMUpPOBaHME 3HAHUH OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
JESATEIbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPHI.
3amadya y4eOHOTO TpenMeTa COCTOMT B (POPMHUPOBAHUM CHCTEMBI XUMHUUYECKHX
3HAHUN — Ba)XHEHUTMX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHNH K HAyYHbIM METOJaM TMO3HAHHWS MpPU HW3YYCHUH BEIIECTB U
XUMHYECKHX PEaKIuil, B (OpMUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHHH B Y4YEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
JESATEIbHOCTH, OCBOCHHMHM MpaBUJI 0OE€30MacHOTO OOpallleHus C BEIEeCTBAMHU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3ydeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHUE MPUOOPENU TaKUE 1, KaK:

— (QopMupoBaHHE UWHTEIJIEKTYaJlbHO pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPHUHATHIO PEIICHUIH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
O0ydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUsl, (POPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCiaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YYatOIIUMUCS
OIbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUCBBIX KOMIICTCHIIMH), MMEIONIMX YHHBEPCAIbHOE 3HAYCHHE ISt
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHATBHOW U  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHMH OOBSICHATP U OLEHUBATH SIBICHUS
OKpPY’)KaloIlIeT0 MHpA, WCIOJIb3Yys 3HAHHUS W OIBIT, MOJYYCHHBIE NMPU H3yYCHUU
XUMHUH, TPUMEHITh WX MPU PEHICHHH MpOoOJeM B TIOBCEAHEBHOW KHU3HU H
TPYAOBOU JIESITEIBHOCTH,

— (QopmupoBanne y oOyyaroumxcs TYMaHHUCTHYECKHX OTHOIICHUH,
MOHMMAHUSA [EHHOCTH XUMHUYECKHX 3HAHWWA JUIsI BBIPAOOTKH HKOJOTHUECKU
1esnecoo0pa3Horo MoOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(UiIs M HAIpPaBJIEHHOCTH AaJIbHEHIIEro
oOy4eHusl.

OOmiee 4uCIO YacoB, OTBEACHHBIX JMJIA HM3YyYCHHUS XHMHUHM Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBanusi, cocTarisieT 136 yacoB: B 8 kiacce — 68 vacos (2
Jaca B HeJenmo), B 9 kiacce — 68 yacos (2 yaca B HeZIEINO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/bHBbIC XUMHYCCKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEJIOBEKA. XMMHUS B CUCTEME HAYK.
Tena wm BemectBa. du3nyeckue CBOWCTBA BEIIECTB. ArperaTHOe COCTOSHUE
BemlecTB. [loHsATHE O MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHX
aeMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnyeckass ¢opmyna. BajaeHTHOCTP aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3akOH TMIOCTOSHCTBA COCTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHOcCUTENBHAST MOJIEKYJIsIpHas Macca. MaccoBast oJI1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHNH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
Macchl M 4YHuCla CTPYKTYPHBIX €IUHUIl BenlecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUM.

@u3nuecKue U XMMHUYECKUE SBJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHus. Kiaccudukanums
XUMHYECKUX peakinil (COeTUHEHHS, Pa3IOKEHHMsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYOMH, MpaBuiiaMu pabOThl B JabOpaTOpuu U
npuémMaMu 00pallleHus: ¢ JIabOpaTOpHbIM O00OPYJOBaHUEM, U3YUCHUE U OMUCAHUE
du3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEILIECTB, HAOIIOJIEHUE
¢usnveckux (TUTaBICHHE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE W KOHJEHCAIMs BOJBI) U XUMHUYECKHUX (FOPEHHE CBEYHM, MPOKATUBAHHE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTON) SBJICHUM, HAOIIOICHAE U
OIMCAaHHWE TPU3HAKOB MPOTCKAHHS XUMHYECKUX peakiuid (pas3ioxeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasziioKeHUE TMIPOKCHAA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE jkele3a ¢ pactBopoM comu meau (11),
U3y4YEHHE CIOCOOOB pa3ielieHusl CMecel: ¢ MOMOUIbI0 MarHura, (puIbTPOBaHHUE,
BbITIApUBaHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKU TTOBAaPEHHOU
COJIM, HaOJIOJEHWE W  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcChl, CO3JaHUE MOJEIEH MOJIEKYII
(1rapocTepIKHEBBIX).

BaxHeilline npeacTaBuTe M HCOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopox — 3jieMeHT U MpocToe
BelecTBo. Haxoknenuwe kuciopojga B MpUpoae, (PU3MYecKHue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcuzapl. Ilpumenenune kuciaopoga. CrocoObl



MOJIYYCHUS] KUCIOpoJa B JIabopaTOpud M TMPOMBINUIGHHOCTH. KpyroBopor
KHcIopoa B mpupoze. O30H — ajutoTpoIiHas MOAUGUKAIINS KUCIOPOa.

TernnoBoit 3¢p(dekT XuMHUecKOW peakinu, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M JHAOTEPMHUYECKHE peakuuu. TOINIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocroe BemecTBo. HaxoxaeHue Bogopoaa B
npupoae, GU3MYecCKne ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucmotsl u conu.

MomnsipHbIii 00BEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji1 BelllecTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBaHUAI.
Ponp pacTBOpOB B IpUpoJZie ¥ B KU3HU 4YelioBeKa. KpyroBopot Bojabl B IPUPOIE.
3arpsi3HeHUE NpUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccuduxanms
OKCHJIOB.  coyieoOpasytoniie  (OCHOBHBIC, KHCIOTHBIC, aM{QoTepHbIe) U
HecosneoOpasyrone. Homenknarypa oxcunoB. Dusznueckue MU XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcunoBanusa. Knaccudukanuss ocHoBaHWM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomydyeHre OCHOBaHHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tomy4yeHue coneil.

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCAUHECHUMN.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENCIICHUE COJEPkKAHUS KUCIOPOJa B BO3yX€E, MMOTYyUYECHHE,
coOupaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOIoaeHne
B3aMMOJECUCTBUS BEIIECTB C KHCJIOPOJOM M YCIOBUA BO3HUKHOBEHUS U
npekpaiieHuss ropeHust (mojkapa), O3HAKOMJIGHHE C 00pa3liaMd OKCHIOB H
OMHMCAHUE WX CBOWMCTB, MOJy4Ye€HHE, COOWMpaHUE, paClO3HABaHUE W HW3Yy4YCHUE
CBOMCTB BOJOpoja (ropeHwme), B3aumojciicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOKHO HWCIOJIB30BAHUE BHJICOMATEPUAIIOB), HAOIIOACHNE 0Opa3IOB BEIICCTB
KOJIU4YeCTBOM 1 MOJb, HCCIEJOBaHUE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON
MAaCCOBOMU J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUAE BOAbI C METAJLUIAMU
(Hatpiem wu KamblnueM) (BO3MOXKHO  HCIIOJIB30BaHHE BHICOMATCPHUAJIOB),



UCcCeoBaHUE O0pa3lloB HEOPTaHMYECKUX BEMIECTB PA3JIMUHBIX  KIJIACCOB,
HAOJFOZICHNE U3MEHCHHSI OKPACKU MHINKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3ydueHne B3amMozekicTBus okcuma meaw (I1) ¢ pacTBopoM cepHOM KHCIOTHI,
KMCJIOT C METaJUIaMH, pPEaKkIuid HEUTpaau3alluM, MOJYYEHHE HEPaACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM W3 PACTBOPA COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxkHeWine Kiaacchl HEOPraHUYECKUX
COCJIMHECHUI».

IHepuoanueckud 3axkoH u Ilepuognyeckass cucreMa XUMHYECKHX
yiemenToB JI. WM. MenneneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBSI3b.
OKHuCIUTETILHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIaccU(PUKAIMA XWMHUYECKUX 3JeMeHTOB. IloHsTHe O
rpynmnax CXOJHBIX 3JieMeHTOB (IIEJIOYHBICE M IIEJIOYHO3EMENbHBIE METaJlIbI,
rajloreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yioT aM(pOTEPHBIC OKCHIBI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. [lepronnyeckas cuicTteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkomepuonHas u  JiuHHONepuoAHass  (OpMbI
[Teprnonnueckoil cucteMbl xumudeckux sneMeHToB [[. . Menneneesa. [lepnoabt
u rpymnbl. OU3NYECKUH CMBICI TOPSAAKOBOIO HOMEpPa, HOMEPOB IEpUOAA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Onexktponsl. CtpoeHune
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHX  DJIEMECHTOB
[Tepuomnueckount cucrembl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHur B [lepuoanyeckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUS pajJuyca aTOMOB XHMHYECKHUX DJICMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYNIIaM U NIEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUJId pa3BUTUs Hayku W mnpaktuku. [[. WI. MenneneeB — y4d€Hbld U
rpak JaHUH.

Xumuyeckass cBsi3b. KoBaseHTHas (mojiipHass W HEMOJSPHAs) CBS3b.
DJIEKTPOOTPULIATELHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Iporiecchl OKUCIICHUS U BOCCTAHOBJIECHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuil IKcnepumenm:

M3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHUE
TUAPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakiuu pa3jaoKeHHs, COCTMHCHUS).

Mesricnpeomemmnbnie ceasu



Peanuzanus MEeXNpeaIMETHBIX CBsI3el MpH W3YYEHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U TMOHSATHH, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC TOHATHSA. Hay4YHBIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: marepusd, aTroMm, DdIJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIIbI, PaJOAKTUBHOCTh, MOJICKYJA, JICKTPUYECKUMN 3apsj]l, BEIIECTBO, TEJIO,
00bEM, arperaTHoOe€ COCTOSIHHME BEIIECTBA, a3, (PM3UYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, Apixanue, brnocdepa.

['ecorpadus: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIC IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasA peaKUMs

[Teprnonnueckuit 3akoH. [lepronnyeckas cicTteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB
XMMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPHUONOB, KAIMSA, KAIBIHUSA M HX
COCOMHEHU B COOTBETCTBHHM C IIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa. BHJbl XMMHYECKOW CBSI3M. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOVMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKUA H
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHCHUH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccubukanus XMMHYECKUX PEAKIUI 110 Pa3IMYHbIM MMPU3HAKaM (110 YHCIY
M COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TeEIIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTEMECHEW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, MO 0OpPaTUMOCTH, MO
yYacTHIO KaTajau3aTopa). DK30- M SHIOTCPMHUCCKHE PEAKIIUH, TEPMOXUMHUUCCKHUEC
YpPaBHEHUS.

[Tonsitne 0 cKOpoCTH XUMHUYECKOW peakiuu. [loHsTHEe 00 00paTMMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckom paBHoBeCcUHU. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHWYECKOM PEAKIMA M MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC  pPEaKIUH,  JJICKTPOHHBIM  OaylaHc
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaknuu. CocraBnenue YPaBHEHUMU



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMKA C  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopust 3AEKTPOTUTUYECKON TUCCOLMALIUN. DIICKTPOIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCcKOH cBsizu. CTeneHp aucconnanuu. CHUIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y clIoBUs MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHaA,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOIICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUH 00 DICKTPOJIMTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHATHE O TUapONIN3E CONEi.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTraHHUYECKHUX
BCIICCTB — METAJUIOB M HeMeTauioB (rpadura W ajamasa), CIOKHBIX BEIIECCTB
(xyopuaa HaATpUs), MCCACIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaKiuu
OT BO3JICUCTBUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpOIECCa AUCCOUMAIMUA KHUCJIOT, WIEJIOYEd H COJeH
(BO3BMOXXKHO  HCITOJIb30BAaHME BHJICO MaTepUAIOB), TPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakiuii HMOHHOro  OOMeHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropenue, peaknuuu pas3lIoKCHHS, COCIMHCHUS), PACIIO3HABAHUE HEOPTAaHHMUCCKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKUM HA HOHBI, PEHICHUE
DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajiibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (pU3UYECKHe CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMopelicTBHE € MeTalylaMH, HEMETaUIaMH, IesiodyamMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHUE, NpUMEHEHHe. [lelicTBue
XJOopa M XJOPOBOAOPOJA HA OpPraHu3M YesloBeKa. BaxkHeimume XJIOpuabl U UX
HaXOX/ICHUE B MPUPO/IE.

O6mas xapakrepuctuka 31emMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue M (pu3myeckue CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOIU(BUKAITUN KUCIOPOIa
U cepbl. XuMHUUYecKrue CcBoMcTBa cepbl. CepoBOIOPO, CTpoeHHe, (U3NYECKue U
XUMHUYECKUEe CcBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast KHCIIOTa, (U3MYCCKHE M XHUMHUYECKHe CBoiicTBa (oOmpme Kak
NpEeJCTaBUTENS Kjlacca KHCIOT W crheruduueckue). XUMHUSCKHE PEeaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucimoThl. ConM CEpHOW KUCIIOTHI, KAY€CTBEHHAs pEaKLMs Ha



cynabdaTr-uoH. Haxoxzaenue cepbl M €€ COCOIUHEHUN B MpHUpoAe. XUMHUECKOE
3arps3HEHUE OKPYKAIOMIEH Cpeapl COSAMHEHUSIMH Cepbl (KUCIOTHBIC JIOX[IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €T0 MIPEI0TBPAILCHISI.

OO6mast xapakrepuctuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, pacOpOCTpPaHEHUE B IPHUPO/IE,
duznueckre u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B npupojae. AMMuUak, ero
duznyecKkrue 1 XMMHUYECKHe CBOMCTBA, oJyuyeHue U npuMenenne. Conu aMMOHuS,
ux (U3UUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydeHue, (U3NYECKue U XUMUYECKUe
cBolicTBa (0OIIME KaK TPEACTABUTENA Kiacca KHUCIOT M CICIU(pHUUSCKUE).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MMHEPAJIbHBIX
yao0peHuil. XUMHUYECKOe 3arps3HEHNE OKPYIKAIOIICH CpeIbl COSTMHCHUSIMHU a30Ta
(KkHCITOTHBIC ITOXKIM, 3arps3HCHHE BO3AyXa, NOYBBI W BomoémoB). Docdop,
ayoTponueie Moaupukanuu ¢docdopa, (uzNUECKUe U XMUMHUUYECKHUE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciora, Gpu3HIeCKre U XUMUICCKHIE CBOMCTBA,
nostyyeHue. Mcnonb3oBanue pocaToB B KaYECTBE MUHEPATbHBIX YIOOPEHUM.

Oo6mas xapakrtepuctuka 31emMeHTOB |V A-rpynmnbel. OCOOEHHOCTU CTPOEHUS
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKUCIEHUSA.  YTJIEpPOJ,  aUIOTPOIHbIE
Moau(UKaIMY, pPACIPOCTpaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoje. OKCUIbI yIiiepoaa, ux
¢u3nueckue W XMMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBBIE OpPraHU3MBI,
NOJly4Y€HUE U MPUMEHEHHE. DKOJIOTMYECKHe NpOoOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1i100agbHOTO TMOTEIUIEHHS KIIMMaTa, MTapHUKOBBIM
addekr. YronapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMUYCCKHE CBOMCTBA,
nojiydyeHue u mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIMLIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriepoja (MeTaH, dTaH, STHIICH, alleTHIICH, dTAHOJI, TJIUICPUH, YKCYCHAs! KUCIIOTA).
[lpupoaHble HMCTOYHUKH YIIeBOAOpPoJoB (Yroib, TpPUPOAHBIA Tra3, HedTh),
NPOAYKTHl WX TmepepaboTku (OEH3HMH), UX pOJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOrMYECKU Ba)KHBIX BEILIECTBAX: XKHUPax, OENKax, yrieBojaax — U ux
poii B JKM3HM YEJIOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCIIUHECHUMU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJYy4YEHUE U
npuMmenenue. CoenuHeHus: KpeMHHs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuust (IV) u kpemuueBoi kuciore. CHIUKATBI, UX UCIOIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelne cTpouTenbHbIe MaTepuasbl. KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiembr 6e30MacHOr0 MCTOIb30BaAHUS
CTPOUTENBHBIX MATEPHUAJIOB B TOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIUi Ha XJIOPHUI-MOHBI U HAOJIOJCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OIBITHI, OTPAKAIOIMHE (PU3NUESCKHE M XHMHYECKHUE CBONCTBA
TJIOTCHOB W WX COCAUHCHHMH (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpasiamMu XJOpUI0B (TajJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmlaMu  ceppl ©U €  COCAMHECHUSMH  (BO3MOXHO  HCITOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOJIOACHUE TIpoIiecca OOYTIMBAHMS caxapa IOJ| JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOUW peaKIuu Ha Cyibdat-
WOH W HaOIoJieHWe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE ¢ (HU3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BAHKE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX YAOOPCHHUH, MOIyUYCHHE,
coOupaHue, paclio3HaBaHHME W M3y4YEHHWE CBONCTB aMMHakKa, IPOBECHUE
Ka4eCTBEHHBIX pEakIuii Ha MOH aMMOHUS U ¢ocdaT-uOH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKaHMsl, B3aUMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATECPHAJIOB), U3y4YCHUE Mozenen
KPUCTAUIMUECKUX PpEIIETOK anMasza, rpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TIPOTHBOrasa, MoJydeHHe, COOMpaHue, pacro3HaBaHUE U H3YyUCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEJICHHE KaueCTBEHHBIX pEakIuii Ha KapOoHAT U
CUJIMKAT-WOHbl W HW3YyYCHHE NPU3HAKOB HX MPOTEKAHWS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTATbHBIX
3a7a4 1o TeMe «BakHele HeMEeTaIUTbl U UX COCTMHEHUSIY.

MeTaJLibl U X COeIMHEHU S

OO011ast xapakTepUCTHKAa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuomnueckor cucreme Xumuueckux 3yemeHtoB [[. .
MenpeneeBa u crpoeHusi arToMoB. CTpoeHre MeTauioB. MeTtannuyeckas CBsI3b U
METAJIMYECKass ~ KPUCTAJUIMUECKass  PEmETKA.  DIEKTPOXUMHUYECKUU  psj
HaMpsHKEHUN MeTauioB. OU3NYecKre U XUMUYECKHE CBOMCTBA MeTaiioB. O01mue
CIOCOOBI TIONTy4YeHUsT MeTawioB. [loHsATHE O KOppPO3WHM METAIOB, OCHOBHBIE
CHocoOBI 3amuThl WX OT Koppo3uu. CruiaBel (CTaib, YYryH, JIOPATFOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY M MMPOMBIIILJICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuoanueckor cUCTEME XUMHUYECKUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HaXO0XJACHUE B IPUPOIE.
dusnyeckrue ¥ XUMHUYECKHEe CBoMcTBa (Ha mpuMepe HaTpus ¥ Kanus). OKCHIbI U



TUJIPOKCUIBI HATpusi W Kanus. lIpuMeHeHue 1EenoYHbIX METAUIOB M UX
COCJIMHCHUU.

[[lenoyno3emenbHbIE METAJUIBI MarHMid MW KalbLMH. IIOJIOXKCHHE B
[Tepuomnueckont cucreme xumudeckux snemeHtoB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HaX0XJEHUE B NpUpojiec. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kanplws. BakHelmme coemuHeHUs KaiubIUsa (OKCHI, THIPOKCHJ, COJIH).
JKécTKoCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AJtoMuHUN: TIo10keHue B [leprnoandeckoil cucteMe XuMUYECKUX AJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aToMa, HaXOXICHUE B Ipupojac. PU3UYECKUE U
XUMHUYECKHEe CBOMCTBA aTFOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMUHHUS.

Keneso: nonmoxenue B [leproanueckon cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HME aToMa, HaxoXJeHuUe B mnpupone. Duszmyeckue u
XMMHYECKHE CBOMCTBA kese3a. OKCHabl, THAPOKCUABL U coiu xkenesa (1) u xkenesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHWE ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMHM, H3YYCHHEC PpE3YyJIbTaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHUICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, IpOLECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BOBMOXKHO  HCIIOJB30BaHHME  BUIACOMATCPHAIOB), IPH3HAKOB  MPOTCKAHUS
KAaYE€CTBEHHBIX PEAKIIMA HAa WMOHBI: MArHus, KajablUs, aJIIOMUHMS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HaOMrOEHUE W OMTUCAHKE TPOILIECCOB OKPALTHBAHHMS
IUTAMCHH HWOHAMM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHU/IA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe « BaxkHeimue
METaJlJIbl U UX COCIMHCHUSIY.

XHuMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbl B IMOBCEAHEBHOW KW3HHM YeloBeKa. besomacHoe
UCIIOJB30BaHME BEIIECTB M XMMHYECKUX peakuuii B ObITy. [lepBas momornis npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarolieh cpeapl (mpeaesbHas IOMmyCTHMast
KOHIICHTpalus BeriecTs, aainee — [1JIK). Poib Xumun B peleHnn 3KOJ0THIECKUX
pooJIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pasioB MarepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXmpeaIMETHBIX CBsI3ed MpHU W3YYEeHUU XUMHUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACTBHBIX TIPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA. HAay4dHBINM (akT, THIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KilacCUPUKANKI, TMEPUOJUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeb, SBICHHUE, IMapPHUKOBBIN
s PeKT, TEXHOJIOTHS, MaTECPHUAIIBI.

dusuka: Marepus, aToMm, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJU]I,
W30TOIIBI, PaIUOAKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUN 3apsj, IPOBOIHUKH,
MOJIYITPOBOJTHUKH, ~ TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJTHIECKAS
pemérka, CIuIaBbl, (PU3MYECKHWE BEIIMYMHBI, CAUMHUIIBI U3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE37161, COJIHIIE.

buonorusi: ¢dorocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaTbHbIE
yA0OPEHUS, MUKPO3JIEMEHTHI, MAKPOJJIEMEHTHI, TUTATEIHLHBIC BEIICCTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANIbl, TOPHBIE MOPOIBI,
MOJIC3HBIC MCKOMAaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIHEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs XMMHHM B €IWHCTBE Y4YEOHOU u
BOCIIMUTATENBHON JIEATEIIBHOCTH B COOTBETCTBUHU C TPAJIULIMOHHBIMU POCCUUCKUMH
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSTHIMU B
oOlIeCTBEe MpaBWIaMd M HOPMaMH TOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUS U COLUATIU3AIMN 00YYaIOITUXCSI.

JInyHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYy4YarOLIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMN H
pAaCIIMPEHHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEIWIO, MOHHMAaHMS 3HAYCHUS XWMHUYECKOM HAYKH B JKH3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTHU BIAAETh JOCTOBEPHON MH(MOpMaIuen o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHUS .

IPEJICTABICHUSI O COLMAIBHBIX HOPMax M NpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeIbCKOW,  TBOPYECKOW W JAPYrUX  BHUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTH MpPH
BBITIOJTHEHUM Y4Y€OHBIX, TO03HABATEIbHBIX 3a/layd, BBIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aWMOIIOMOIIM B TIpoIlecCCe OTOM y4eOHOW NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUMN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABJISIOLINE
OCHOBY ISl TIOHUMAaHUs CYIITHOCTH HAy4YHOW KapTUHBI MHUpa, MpeCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSL TMPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPEAOH, O POJIM XUMHUHU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIE ISl OOBSICHEHUS HAOJIOJAEMBIX MPOIIECCOB U SBIICHHUH,
MO3HaBaTeNbHON, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpPHl, B TOM YMHCJIEC
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl € Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBAaMU HWHGOPMAIMOHHBIX
TEXHOJIOTHH,

UHTEpeC K OOyYEHHI0O W TO3HAHMIO, JI0O003HATETHbHOCTb, TOTOBHOCTH H
CIIOCOOHOCTHh K  €aMO0Opa30BaHWIO, MPOEKTHOM H  HCCIEIOBATEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH U YPOBHA OOy4YeHHUS B
JaJIbHEHWIIeM;

4) popMupoBaHHA KYJbTYPHI 310POBbSI:

OCO3HAaHHE IIEHHOCTU W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HH, OCO3HAHWE MOCIEJICTBUA U
HETIPUATHE BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aIKOT0JIs, HAPKOTHKOB, KYPCHHUS),
HEOOXOJUMOCTH COOJNIIOJIGHUS TpaBUi 0OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUUYECKUMHU BEUIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPAKTUYECKOMY M3YyUYECHHIO MTPOQPECCUil U Tpyaa pa3IMuHOTO PO/,
YBOKEHHUE K TPYIy U pe3yJbTaraM TPYJOBOW NEATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUAYAJIBHOU TPAEKTOPUU MPOJOTIKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodecCHOHATBHOMN AeATEIbHOCTH U PA3BUTUSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJallTUPOBATHCS B IPO(ECCUOHATIBHOM Cpee;

6) 3K0J10rHYecKOro BOCIMTAHUA:

HKOJIOTHYECKU 1E€JIECO00Pa3HOE OTHOIICHHE K NPHUPOAEC KaK HMCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O6e3omacHOoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3NYEeCKOMY M TCUXUYECKOMY 3[0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOAECHUS
MpaBuJI 0€30MacHOTO MOBEICHUS ITPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOXKAIOIINX 340POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed TPUPOIHON CPENOH, I MTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUs TIJI00AJLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MyTeM UX PEIICHUs MOCPEICTBOM METOJIOB XUMHUH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM ITPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMeTHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIE JUIsS
(GbopMHpOBaHHS MHUPOBO33PECHUS  OOIEHAYYHBIC TMOHATHA (3aKOH, TEOpHH,
NPUHII, THIIOTe3a, (akT, CHCTEMa, MPOIECC, IKCIEPUMEHT U IPYroe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHHE O IEIOCTHON



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC yueOHbIe NelcTBHS (IT03HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPbIE OOCCIEUMBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOMU
JeATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Bba3oBble jornueckue aeiicTBusI:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHHUW. PacCKPhIBATh CMBICT XUMHUYECKUX MOHATUH (BBIACIATH MX XapaKTepPHBIC
NPHU3HAKH, YCTAaHABJIMBATH B3aHMOCBS3b C APYTMMH IOHSATHSMH), HCIOJb30BaTh
MOHATHS JIJIs1 OOBSICHEHHUS OT/CIBbHBIX (PaKTOB U SBJICHUH, BRIOMPATh OCHOBAHHS U
KPUTEPUU ISl KIACCH(UKANNK XUMHUYECKUX BEIIECTB W XMUMHYECKUX PEaKIIHH,
yCTaHABJIMBATh TMPUIUHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOHUTH JIOTHYCCKUE pacCyXaeHus (MHIYKTHBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHMUS,

YMCHHE TPUMCHATH B IIPOLECCE ITO3HAHWSA TMMOHATHSA (IPEIMETHBIC M
MeTanpeIMETHBIC), CAMBOJINYCCKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XHMHH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE TTPEACTABICHUS —
XMMHYECKHH 3HAaK (CHMBOJI JJIEMEHTa), XHUMHUYecKas (opMmyiaa M ypaBHEHHE
XUMHAYECKON peaklny — IMPU PEIICHUH Y4eOHO-TI03HABAaTEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKHU U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBIABJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBSI3U W
MPOTHBOPEYMS B U3Yy4aE€MbIX MPOIIECCAX U ABICHUSIX.

ba3oBbie uccienoBaTeJbCKue AeCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpETeHUE OMbITa 10 IUIAHUPOBAHMIO, OpPraHU3aIllMd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoaaTh 3a XOJOM IIpoIliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yjbTaTaM MPOBEAEHHOIO OMbITA, UCCIIECIOBAHUS, COCTABISATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nnopmanmueii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH M MHTEPHPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIONTYJIApHAS ~ JIUTEpaTypa XHUMHYECKOTO COJAEPIKaHUs, CIPaBOYHBIC
noco0us, pecypchl MHTepHETa), KPUTHUYSCKH OIICHWBATh NPOTHBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(HOPMAITHIO;



yMEHHE MPUMEHSATh Pa3InYHbIe METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMALlMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJI BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPEAEIEHHOIO THUIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY MpescTaBieHus HHPOpMAIUU U
WUIIOCTPUPOBATh pEIIAEMblEe 3aJa4d HECIO0XHBIMH CXEMaMH, JHarpaMMaMHy,
apyrumu ¢popmMaMu rpaduKy U UX KOMOUHAITUSMH;

YyMEHUE UCIOJNIb30BaTh MW aHAJIM3UpOBaTh B IIpollecce Y4yeOHOM U
MCCJIEI0BATENIbCKONW JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTa HAa COCTOSIHUE OKPYXaroled NpHUpPOAHOU
Cpenbl.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

yMEHHUs 3a7aBaTh Bompockl (B xonae auanora W (WIH) JMCKYCCHH) TIO
cymectBy  oOcyxaaemMoll  Tembl, (OPMYJIMPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS PEITI0KEHHON 3a/1auH;

YMEHUSl  NPEJICTaBIATh  TOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCBMEHHBIX TEKCTaX; [e€JaTh MPE3CHTALHUIO
pE3yJIbTAaTOB BBIMOTHEHUS XMUMHUYECKOTO IKCIEPHUMEHTa (J1ab0paTOpPHOTO OIbITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB, y4SOHOTO MPOCKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JECATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uiii (00CyXJIeHUsl, OOMEH MHEHHSMH, KMO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JICCTBHM, ONPEIACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITTOJIHEHHOW pabOTHI U IPyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSITENIBHO ONPENEATh LEIN JESITEIIbHOCTH, IUIAHMPOBATH,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U NMPU HEOOXOJIUMOCTU KOPPEKTHPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Hanbosee 3PEeKTUBHBIE CIOCOObI PEIICHUs YYEOHBIX U
MO3HABATENIbHBIX 33a7[a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEJUIOKEHHBIM  aJITOPUTM JEWCTBUM NPU BBINOJHEHUHU 33aJaHUM C Y4ETOM
MOJIYYSHHUS] HOBBIX 3HAHUNU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW I€JIM, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a1aHU.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJICHHOTO JMaHHOW (denepanbHO pabouelt TPOrpaMMoN,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS HAay4yHbIE€ 3HAHUS, YMEHUS U CHOCOOBI



NeHCcTBHUM, crnenuuyYecKkne s TpeAMETHON oOnactu  «XuMUsS», BUIBI
JNEATENbHOCTH 10  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPHPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHIy 00yueHus B 8 kj1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM yPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSI YMEHUM:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUW: aTOM, MOJICKYJa,
XAMHUYECKUNA 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOHAS M HEOJHOPOAHAS), BAJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAS 1
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKasi PEaKIns, KiacCUu(PUKaiys peakiuil. peaxuu
COCIIMHCHUSA, PEaKUHUU PA3JI0KECHUSA, PEAKUUU 3aMEUICHUs, pPEaKINU
oOMEHa, K30~ U SHJIOTEPMHUUECKUE PEaKIINH, TEIJIOBOM A (PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTANlb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA W HEMNOJISIPHASA KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KaTMOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEIIESCTBA
(mpolieHTHAs KOHIIEHTPAIIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX TIOHSITUHA U
MPUMEHSThH ATU OHSATHUSI IPU ONKUCAHUY BEILIECTB U UX NPEBPAICHUN;

e HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJICHUS (HOopMyJl
BEIICCTB M YPABHCHUN XMMHUYECKUX PEAKIUA;

e OIpENEIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTEIICHh  OKHCIICHHS  JJICMCHTOB B  OHHApHBIX  COCIUHCHHSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopMynaM, BHJ XHMHYECKOH CBs3uW (KOBajJCHTHAass W HOHHAs) B
HEOPTraHUYECKUX COCIIMHCHUSAX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akoHa J[. M. MeHnneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TNEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX BJIEMEHTOB OT MX MoJioxkeHus: B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoamueckoit
CUCTEMBl XHMMHWYECKHUX DJIEMEHTOB. pa3ivyaTh MOHATHUS «IJIaBHAs
noarpymnmna (A-rpymmna)» u «mobdounas noarpymnmna (b-rpymma)», maneie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHWS, KOTOPHIE HMMEIOTCS B
tabmune «llepuogmueckass cucrema xuMmuueckux osaementoB . .
MengeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3aps spa, O0IIee YHCIIO ICKTPOHOB
U pacIpeie]ICHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCU(PHUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTAaHUYECKHUE BEIECTRA,
XUMUYECKHE peakiuu (M0 YUCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIMU
BEIIECTB, 10 TEIIOBOMY 3 (DeKTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPIKIasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHWS XUMHYECKHX TIPEBpaICHUA B
pPa3TUYHBIX YCIOBUSX,

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmylie
COEJIMHEHMUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
10 YPaBHCHHUIO XUMHUUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIMHA MBICTUTEIHHONU NEATCTLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTU3alluI0, KiacCU(UKAIUIO,
BBISIBJICHHE MPUYUHHO-CIICACTBCHHBIX CBS3€H — JUIS M3y4YeHHS CBOWCTB
BEIICCTB M XWMHUYECKHUX pEaKIUl, €CTCCTBCHHO-HAYYHBIC METOIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHME, JKCIICPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

ClIeIOBaTh ~ NpaBWJIaM  IIOJIb30BAaHHMSI ~ XMUMHYECKOH  TOCYIOW W
nabopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWwiaM OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHSMH I10 BBIITOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHUIO W COOMUPAHHIO
ra3o00pa3HbIX BemecTB (BOAOpPOJAa M KHCIOPOJAA), NPUTOTOBJICHHIO
pacTBOPOB € OMPEACIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHYECKHE  OKCIICPUMEHTBHI  TIO
pacIo3HaBaHUIO PACTBOPOB MMIEIOYEH W KUCIOT C TIOMOIIBIO0 MHINKATOPOB
(maxmyc, penondranenH, METUIIOpaHXK U APYTHUE).

K xonIty oOydenns B 9 kjacce mpeIMETHBIC pe3yIbTaThl HA 06a30BOM ypOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX NOHATHUH. XUMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasi PeaKIus, XUMUYECKasl CBSA3b, TEIJIOBOU 3 HEKT
peakiuy, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAS IUCCOLUMALMS, PEAKUUH HOHHOTO
oOMeHa, KaTajiu3aTtop, XHUMHYECKOe paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIC pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEJIb, OKHUCJCHHME M  BOCCTAHOBJICHHE,
AJIOTPOITHS, aM(OTEPHOCTh, XMMHUECKas CBs3b (KOBAJICHTHAs, MOHHAaS,
METaJZInYecKas), KpUCTaUIMYecKass pemiérka, KOppo3us METaJIOoB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEaKIMH, MPEeAeIbHO HOMyCTUMas
koHuenTpanus [1/IK Bemecrna,

WJUTIOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHSITUA U
MIPUMEHATH 3T MOHITUA MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUN;
HCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY I8 COCTaBJiCHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIU;

ONPEAENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K
onpeneIéHHOMY KJacCy COCIMHEHUM 1o (opMysaM, BUJ XUMHYECKON
cBi3u (KOBajJ€HTHAs, MOHHAs, METAUIMYCCKas) B HEOPraHHYECKHX
COCIMHEHUSIX, 3apsAJ]l MOHA MO XUMHUYECKo (hopMyie, xapakTep Cpeabl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUN, TUIl KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbica Ilepumommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHMMAaHMWE. OIUCHIBATH M XapaKTEPHU30BaTh
Tabnuunyio opmy Ileproguyeckoid CUCTEMBI XUMHYECKHX 3JIEMEHTOB!
pa3auyarh TMOHATUSA «riaBHas noarpynmna (A-rpymma)» W «Imo0odyHas
noarpynna (b-rpymnma)», manbie u  OoNbIIME IIEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOEHHSI  aTOMOB  XHUMHYECKHX
9JIeMEHTOB (CoCTaB W 3apsia  sjapa, OOIIee YHCIO JJICKTPOHOB M
pacmpesieicHHe WX 110 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB BJIEMEHTOB M UX COCIMHCHUM B
npeaenax MajablX NEPUOJOB U TIABHBIX MOATPYMII C YUETOM CTPOCHHUS HX
aTOMOB,

KJIacCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIMH
BEIIIECTB, MO TEIUIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTEIICHEH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUICCKHE XUMHYCCKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUYECKOM JTHUCCOLMALMHU  KHUCIIOT,
LIEJI0YEN U COJICH, TIOJIHBIE U COKPALLEHHBIE YPAaBHEHUS PEAKLIUNA HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTUIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3UPOBATh CBOKMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XHWMHUYECKHX TPEBPAIMIECHUNA B Pa3IUIHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (opmyJie
COCIMHCHHMSI, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, ITPOBOJIUTH PACUETHI
110 YPAaBHCHHUIO XUMHUUYECKOU PEaKIIUH;

coON0aTh  MpaBWia  MOJb30BAaHHUS ~ XMUMHYECKOM  MOCyIoll M
7a00paTOPHBEIM  O0OpPYJOBAaHMEM, a TaKXKe IMpaBWiIa OOpalleHHs C
BCIICCTBAMM B COOTBETCTBHM C HMHCTPYKIHSMH IO BBIITOJHCHHIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOMPaHUIO
ra3000pa3HbIX BelIecTB (aMMHaKa M YIJIEKHCIIOTO ra3a);

MPOBOJIUTh  PEAKIHMH, IOATBEPKMAIOIINEC  KAYeCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IIYTEM XJIOPHJI-, OPOMU/I-,
uoaua-, KapOoHat-, docdar-, cmIMKar-, Cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI W HWOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

IPUMCHSATHh OCHOBHBIC OIEPAllMA MBICIUTCIBHOM JIEITCIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allii0, BBISBICHHE
MPUIUHHO-CJICACTBEHHBIX CBS3€M — IJII M3Yy4YCHHUS CBOMCTB BEIIECTB H
XUMUYECKAX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJII0/ICHUE, M3MEPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peallbHbIA H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koaun4yecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB H DiekTponnbie (udppoBkIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKHE MOHATHS
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJI0BeKa

12 BemectBa 1 xuMmuueckue 15 1 bubmunorexa IIOK

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

Hroro mo pazneny 20

Pazgen 2. BaxHelilme npeacTaBuTe I HEOPraHUYeCKUX BellleCTB
51 Bosayx. Kucnopon. [Toustue 6 bu6mmoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax 3 1 bubnunoreka LIOK

' U CONAX https://m.eds00.ru/7f41837¢c
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCINHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB [I. 1. MenaesieeBa. CTpoeHne aToMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIE pPeakuumn



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

Ilepronnueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 bubnuoreka LIOK
XUMHYECKHX 3J1eMeHTOB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4ecKas CBA3b.

3.2 OKHUCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmunorexa IJOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbamorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 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

KosnyecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposbnble IlpakTHueckue (wnbp )
NMPorpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3jnen 1. BemecTBO M XUMHYeCKHe peaKIIUN
11 [ToBTOpeHue u yriuyOiacHue 3HAHMIA 5 1 bubmmorexa [JOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLIUALIMS. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemera/ibl M MX COeTHHEHUS
51 OO0mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' pyTHE!. L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmast XapaKTepuCTHKa XUMHUIECKIX
24 aneMeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHECHHUSI
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. MeTa/ulbl H UX COCIMHCHUSHA

. bubnmoreka LIOK
3.1 Obume cBolCTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIIINe METAJUIBL U UX COEIUHEHUS 6 httns://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kamoumas cpeia
4.1 BerecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INIVTAHUPOBAHUE

8 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTe/ibHbIE
padoThI padoTsbI
pecypchl

1 IIpeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [JOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METO/IaX TTO3HAHUS B XUMUHU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «[Ipasuiia

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpariieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHHEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktudeckas padora Ne 2

5 «Pa3nenenue cmeceit (Ha nmpumepe 1 bubmorexa LHOK

. PHUMED https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBI M MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(cMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmysia. BameHTHOCTB httos://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHX JIEMEHTOB
11 OtHoOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moib. bu6mmoreka [IOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMUYeCcKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus NpOTEKaHUSA bubnnorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnennst koauyecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
n N P https://m.edso0.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX peaKIuit
18 (coe I/IH(I;HI/IHH a3JI0KEHHUS e bubmmorexa LIOK
8 P ’ https://m.edso0.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeaucT. O600IIeHNe 1 bubmmorexa [OK
& T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 KonTponbnas pabora Nel no teme bubnnorexa [JOK
«BemecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmechk ra3zos. Cocras bubnmorexa [JOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npoctoe BeuecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 Kuciaopoaa (peakiuy OKUCICHUS bubmmorexa [TOK
poAia \peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [TousaTre 06 okcumax
CriocoObI oTydeHus1 KUCJIOPO/1a B
23 nabopaTopun Zlqr[ OMLIHIJ'IGHI:{OI([:TI/I bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucinopoaa
TermnoBoi A3 PeKT XUMUIECKOM
24 peakiuu, MOHSITUE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
Tornueo (HedTh, Yroiab 1 METaH).
25 3ar }I3HeI-EI/Ie(1];03 . a, CIIOCOOBI 2:1“0 bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPAILECHUS
[TpakTryeckast pabora Ne 3 o Teme
26 «[TomydyeHue u coOupanue KUCIopoia bubmmorexa [JOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTso. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nUeCcKre U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «[Tonydenue u cobupanue BOIOpOa,

WU3yYEHHE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 ero M3BeCTHOM bubmmorexa LHOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEaKIMu Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 duznyueckre 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOZbI https://m.edsoo.ru/ff0d587a
36 Cocta ocHoBanwuii. [ToHsTHE 00 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrsopurens. HacbleHnabie
37 " HiHaCI)IpeHHI)IIe) aCTBOPBI I\/Illellcc03a51 bubmmorexa LIOK
= P PEL https://m.edsoo.ru/ff0d5b40
TI0JIsI BEMIECTBA B PacTBOPE
ITpakTuyeckas pabora Ne 5 o teme
38 «[IpuroroBiieHue pacTBOpOB C bubnuoreka [IOK
ONpeAeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Konrponsnas padora Ne2 o treme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Ki1accupuKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCU(DUKAIINS, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne U XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyueHue n XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue). HOMEHKIIATypa,

46 cnocoﬁ(ibll) IOJI q)eHI/IH XI/IMI/I‘IZ(I:)KI/IG bubmmorexa [TOK

. y ' https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas pabora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT»

48 ['eneTnyeckas cBsI3b MEXKIY KilaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O0001Ienre U cucTeMaTH3alns 3HAHAN

B 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeMHEHN
[lepBble MONBITKY KiIaCCH(UKALIUN
51 XPII\I?II/I‘{eCKI/IX JJIEMEHTOB ?IOHSITI/IC 0 bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepronnueckunii 3aKOH 1
52 Ilepuoanueckast cucTEMa XUMHYECKUX bubmmorexa [TOK
P https://m.edsoo.ru/00ada52c
anemeHToB JI. . Menaeneena
bubnuoreka IOK
53 [Tepuoapl, TpyNIIbI, TOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTUKa XMMHUYECKOTO
56 AJIEMEHTA TI0 €ro MOJI0KEHUIO B bubnnorexa [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa Jist
57 pa3sBUTUA HAyKU U npakTuku. /. 1. bubnnorexa [JOK
MeneneeB — y4€HbIi, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> Hortmast xiireckas cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4eCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeMonsipHAs XUMUYECKast bubnmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TeneHb OKHCICHIS https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE bubnmorexa [JOK
peakiun https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbHas padora Ned o teme bubnmorexa [JOK
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«CTpoeHue aroma. XMMHUYECKasi CBSA3b»

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

66 Pesepruerit ypok. O600meHuE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHMEe U 1 bubnmorexa [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O600IICHHE U 1 bubnmorexa [JOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO yacoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3ydyeHust oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Teproanueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnorexka [JOK
XUMHUYECKHX 3eMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHX IIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMU9eCKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme

5 «[ToBTOpEeHuE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

6 Knaccudukanus xuMnaeckux 1 bubnnorexa [JOK
peakLyii 10 pa3IndHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHUYECKOM

7 eaknyu. IToHsTHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIUSIX
[TonsATHE 0 XUMHYECKOM PaBHOBECHUHU.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIOIINE HA CKOPOCTh 1

XHMHYECKOM PE€aKuU U IMOJTOKECHUC

https://m.edso0.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHUYCCKOI'0 paBHOBCCHUA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopust 21EKTPOIUTHUECKOU
10 I/IC(I:)O 156:) I/II:[Ip CunbHble U ciadble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIMTHI
11 HoHHBIE YpaBHEHUS PEAKIIUNA bubmmorexa LOK
yp peartl https://m.edsoo.ru/00add448
XUMHAUECKHE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JTUCCOLUAIIUN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHAI 00 bubmmorexa LHOK
p . https://m.eds00.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
bu6mmoreka [IOK
14 11 i
OHATHE O THAPOJHZE collen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne sKCriepuMeHTaIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4u»
Kourponbnas padora Ne2 o teme
17 <(3J'ICIF()T OJ'II/ITIf‘{eCKaH UCCOLAALINA bubmmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XVMUYECKUE peakIui B PacTBOPaxX»
OO0mras XxapaKTepuCTHKA TaJOTeHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, bu6mmorexa [IOK
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOMCTBA, MOJTyYEHUE,
MIpUMEHEHNE

https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o reme

bu6mmoreka [JOK

20 «[Tonyuenne COIIHON KUCIOTHI,
_ i . https://m.edsoo.ru/00ade348
U3y4YEHHE €€ CBOWCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKLIUN, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(HUKALINN CEPHI.
93 Haxoxnenue cepsl U €€ coeTMHEHUI bubnuorexa [JOK
B NpUpOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpPOCHHE, bubnnoreka [JOK
bu3NYecKre U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIOTA,
25 du3nyeckre 1 XMMUYECKHe CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XVUMUYECKUE PeaKIlnH, JeKaIlie B
OCHOBE TIPOMBIIIIEHHOTO CIIoco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIoIIeH cpelibl COETUHEHUSIMU
cepol
97 Brruncnenue MaccoBoil JJOIU BBIXO1a bu6mmoreka [IOK
NPOIYKTa PEAKLINU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepucTHUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynisl. A30T, pacipocTpaHEHHE
B Iipupoje, Gpu3nveckue u
XMMHYECKHE CBOMCTBA

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

AMMHaK, ero Gu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE U bubmoreia LOK
1Y https://m.eds00.ru/00adf004
IPUMCHECHUE
[TpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHre aMMHaKa, U3y9IeHHE €ro bubmmorexa [JOK
. i BV https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ hu3nueckue u bubnuorexa [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcmosib30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpeHuil. XuMHU4YecKoe bubmorexa HOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH CpeIb
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (pocgo pHa;I Kncn((l))Ta q)(blin(qe)cxne " brbmmorexa [OK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBONCTBA, MOJIyYCHHE
Ucnonb3oBanue docdatos B

34 KaueCTBe MUHEPAIBHBIX YIO0OPEHUMN. bubnuorexa [JOK
3arpsi3sHEHUE TIPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacpocTpaHeHEe B

35 npu 2 i: E)I/ISI/II:IeCiI;Ie Y XUMHYECKUE bubmmorexa [JOK

PEPOE, https://m.eds00.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaeposa, ux Gu3ndeckue u bubnmorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYeCKHe MPOOIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriaepoaa (1V)

37 VroipHas KHCIOTa U €€ COIIN bubmoreia LOK
https://m.edso0.ru/00ae006c
[Ipaktuueckas padora Ne 4 o Teme
"[losny4yenue yriaekucsiaoro rasa. bubmmorexa [IOK

38
KauecTBennas peakmus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauyabHBIE IOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 KpeMmuuii u ero coeinHeHNs bubnmorexa [IOK
p https://m.edso0.ru/00ae080a
[Ipaktuueckas padbota Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubnnoreka [JOK
«Baxaennie HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHMS»

Kontponbnas paborta Ne3 mo teme
42 «BakHeiine HeMeTaulbl U X bubmorexa [JOK
https://m.edsoo0.ru/00ae0e18
COCJTMHCHMS»
OO01mas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKasi KPUCTATUTNYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAJI0B
XHUMHUYECKHE CBONCTBA METAJIIOB.

. bubnmorexa [JOK

44 DNEKTPOXUMHUYECKUM psif

HanpsHKEHUH METaJIOB

https://m.edso0.ru/00ae1156
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OO61ue crocoObl MoTyueHHs
MmeTauioB. CrutaBel. Beraucienus mo

bubmuoreka [JOK

45 i,
YPABHCHHUAM XHMUIHECCKHX PEaKIiH https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKUT
pUMeCH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47
IHenoumpie MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUAPOKCU]IBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiimme coeIMHEHNS KAIbIIHS bubmmorexa [TOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATH3AIHS
3HAHWUH
59 JKEcTkocTh BOABI M CIOCOOKI ¢€ bu6nmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[TpakTdeckas pabora Ne 6 o Teme
53 "JKECcTKOCTEL BOABI M METOIBI €€ bubmorexa HOK
. s A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A 5
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ael1d86
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Oxcujipl, TMIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3AIUS
3HAHHUU
[TpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
«BaxHenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIUHEHUS»
Boruncnenus o ypaBHEeHUSIM
XUMHUYECKHUX PEaKINii, eCIu OJNH U3
60 peareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COAECPKUT puMecH. Beraucienus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIA BBIXOJA MPOIYKTA
peakuun
61 O06o0011eHEe U cUCTeMaTU3aIUs
3HaHUU
KonTpoasHnas padora Ned no Teme
62 «BaxHenmme MeTauibl 1 UX
COETMHEHUS»
63 BemectBa u matepuansl B bu6mmoreka [JOK
MTOBCETHEBHOM KU3HM YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsI3HEHUE bubnuorexa [IOK
OKpYKaroIleH cpelibl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHun bubnnorexa [JOK
HKOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O60011eHNE 1 bubnuorexa [IOK
CUCTEMAaTU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0001eHNE 1 bubmuorexa [IOK
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CUCTEMaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O6001meHIE 1

CUCTEMAaTHU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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