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HOACHUTEJIBHAA 3AITUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOrO 0OIEro oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBe TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011IeTO 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OcHOBe (eaepanbHO paboyell mporpamMmel
BOCIIUTAHUS U C YIETOM KOHIICTIIIUH MPETNoAaBaHus ydeOHOro mpeameTa «XuMHUs»
B 00pa3oBaTeabHBIX opranu3anusiax Poccuiickoit deneparuu.

[Iporpamma mo xXuMHUU [a€T TNpeACTaBlIeHUE O IENsiX, OOIIeH cTpaTeruu
0o0y4eHHUs, BOCIHUTAHUS W PA3BUTHSA OOYJAIOIIMXCS CPEACTBAMH y4eOHOTO
peaMeTa, YCTaHaBIIMBAECT o0s13aTeNbHOe N pEeIMETHOE CoZIepXaHue,
NpeayCcMaTpyuBaeT paclpe/ielieHue €ro Mo KjaccaM U CTPYKTYpUpPOBAHUE IO
pazmenaM M TeMaM HpOrpaMMbl MO XUMHH, ONPEAEISET KOIMYECTBEHHBIE U
Ka4€CTBEHHbIE XapaKTEePUCTUKHU collepXKaHusl, PEKOMEHIYEMYIO
MOCJIE/IOBATEIbBHOCTh ~ M3YUYEHUS XUMHUM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKA  y4eOHOTrO TIpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOYYaroIIMXCs, OMNpPEAeasieT BO3MOXHOCTH TIpeaMeTa s
peanu3auuu TpeOOBaHUM K pe3yjbTaraM OCBOCHHSI OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOrO 0OIIeT0 00pa3oBaHUsl, a Takke TpeOOBaHUMN K
pe3yiabpTaraM o0y4eHUsI XMMUU Ha YPOBHE 1eJiel U3ydeHUs NMpeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEJIHLHON JI€STEILHOCTH OOY4Jarolerocss Mo OCBOEHUIO
y4e0HOr 0 COJep)KaHMUsL.

3HaHUWE XUMHHM CIYXXUT OCHOBOW ISl (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeAcTaBjIeHU O MAaTepPUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UTPalOT (popMUpYyEeMble XUMHEH MPEJICTABJICHUS O B3aMMOMPEBPAIICHUSIX
SHEPruu W 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0jeM YCTOMYMBOTO PAa3BUTUS YEIOBEYECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U IKOJIOTUUECKON 0€30ImacHOCTH, MPoOJIeM 3IpaBOOXpaHCHHUSI.

N3yyenune xumuu:

COoCOOCTBYET  peanu3allid  BO3MOXXKHOCTEM  JIJIS  CaMOpa3BUTHS U
(dbopMUpOBaHUs KYIbTYpPhI IUYHOCTH, €€ 00IIeH U (YHKIMOHATHHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHME MBIILIEHUS U TBOPYECKUX CIIOCOOHOCTEN
Oo0ydJaIMXCcsi, HABBIKOB WX CAMOCTOSTEIBHOW y4eOHOW JI€ATEJbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEJAOBATENbCKUX YMEHUU, HEOOXOJUMBIX KakK B
MTOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHATHHOU IEeATEeIHHOCTH;

3HAKOMHUT CO CHEeIU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIQJAbIBAET OCHOBBI
LEJIOCTHOTO B3TJIA[1a HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TaroM B ()OPMUPOBAHHH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00 y4atO X CS;



CcrocoOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAyYHBIM 3HAaHUSM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOE
oOpazoBaHue 00yJaroImuXxcsl.

JlaHHbIC HamNpaBlieHUS B OOYUYCHUU XUMHUU OOECIEUUBAIOTCS CHenupUuKon
colepxkaHusi  yueOHOro TMpeaMeTa, KOTOPBIA  SBISIETCS  MEJaroruyecku
aJIanTHPOBAHHBIM OTPaKEHHWEM 0a30BOM HAyKH XMMHH Ha ONPEACIEHHOM dTare e
pPa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHUsl OpUEHTHUPOBAH Ha
OCBOCHHE OOYYAONTUMHUCS CHUCTEMbI NEPBOHAYATBHBIX MOHATHH XUMHUH, OCHOB
HEOPraHWYECKOM XMMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX [OHSITUU
OpraHUYEeCKON XUMHUM.

CtpykTypa coaepKaHHs MPOrpaMMbl MO XUMHHU chopMHUpOBaHa Ha OCHOBE
CHUCTEMHOro mojaxonaa k €€ uzydeHuro. CojepkaHue CKJIAIbIBACTCS M3 CHCTEMBbI
MOHSITUN O XMMHUUYECKOM 3JICMEHTE U BEIIICCTBE U CUCTEMBI MMOHITHUH O XUMHUYECKOM
peakiuu. OO0€ OSTU CHUCTEMbl CTPYKTYpPHO OpPraHU30BaHbl 1O MPUHIHITY
MOCJICIOBATEIBHOIO PA3BUTHUS 3HAHUUM HA OCHOBE TEOPETHYECKUX MPEJ CTABICHUM
Pa3HOIr0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YY4€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnognueckoro 3akona JI. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TMpEeNCTaBICHUNU 00 AIEKTPOJUTHUYECKONM AMCCOIMAlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUA PAcCMAaTPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYromMy, BBIIOJHSS (YHKIIUU OOBSICHEHUS U MPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOXKHOCTEH MPAKTUUECKOrO MPUMEHEHUS U TOITYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMmbl IO XHMHH  CHOCOOCTBYeT  (HOPMHUPOBAHHIO
MPEJCTABJICHUS] O XUMUYECKON COCTaBJISIONICH HAYYHOW KapTUHBI MUpPaA B JIOTUKE
€€ CHUCTEMHOW MPUPONbl, IIEHHOCTHOIO OTHOIICHUS K HAydHOMY 3HAHUIO H
METOJaM TO3HaHUS B Hayke. M3yueHue XUMHUU MPOUCXOAUT C IPUBJICUYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX mpeameToB: «OKpyKaromui MUPY,
«buonorus. 5-7 kmacce» u «®@u3uKa. 7 Kjtaccy.

[Ipy w3ydeHUH XUMHUH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUM OCHOB
XUMHUYECKOW HAyKHU Kak O00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOM
NESITEIbHOCTA 4YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeameTa COCTOMT B (DOPMHUPOBAHMH CHCTEMBI XUMHYECKUX
3HaHUH — BaXHEHIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUSCKUX TTOJOKECHHH,
JTOCTYITHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKH, B
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NPUOOIICHNH K HAydyHbIM METOJaM TO3HAHUS TIPU HM3YYCHUH BEIICCTB W
XUMHYECKUX peaKInii, B (GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIBHBIX YMECHUH U
UX TPUMCHEHWH B Y4YeOHO-TIO3HABATEILHOH H  Y4eOHO-HCCIIEI0BATEIhCKOM
NeATEeNIbHOCTH, OCBOCHUU TpaBUJ 0e30macHoro oOpamieHus ¢ BEHIeCTBaMHU B
TTOBCETHCBHOM JKU3HMU.

[Ipy M3ydeHWH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS BaXXKHOE
3HaUCHUE TPUOOPEIN TaKUe 1eJIH, KaK:

— ¢dopMHUpOBAHHE WHTEVIEKTYATbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBRHOMY MPHUHSATHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM >KU3HMU;

— HampaBJICHHOCTh OOYYEGHHMS Ha  CHCTEMAaTHYEeCKOe IMPHOOIIECHHE
o0ydJammxcs K CaMOCTOSTEIbHOW MO3HABATEIHLHOW JEATEIBbHOCTH, HAayYHBIM
METOJIaM TO3HaHWs, (POPMHUPYIOMIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XMWY,

— obecredenne yCIoBUi, ClTOCOOCTBYIOMNUX MTPUOOPETCHUIO 00YyYatOTIINMU CSI
OTBITa Pa3HOOOPA3HOW JEATEITHBHOCTH, TO3HAHWUS W CAMOIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMMETEHIIN), MUMCIOIINX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3TUYHBIX BUJIOB JIEATCILHOCTH;

— (opMupoBanue o0mEell (QYHKIMOHATBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTA, B TOM YHCJI€ YMEHUH OOBSICHATH M OICHWBATh SIBIICHUS
OKpPYKaroIero MHUpA, WCIOJIL3Ys 3HAHUS W OIbBIT, MOJYyUYCHHBIC TPH H3Y4CHUH
XAMHUH, TPUMEHITh WX TPH PEIICHWH Mpo0JeM B TIOBCEAHEBHON JKH3HU U
TPYAOBOU JEATENBHOCTH,

— (QopMupoBaHue y O0Oy4YalOIMUXCSd TYMAHWUCTHYECKHX OTHOIICHUH,
MOHMMAHMS I[EHHOCTH XWMHYECKMX 3HAaHWUW IS BBIPAOOTKH 3KOJOTHYCCKU
[[EJIECO00PA3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJIAX
COXPaHEHMSI CBOETO 3JI0POBBSI U OKPYKAIOIIEH MPUPOTHON CPEebL;

— pa3BUTHE MOTHUBAIUM K OOYUYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHHWI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPOQUIs U HaNpaBICHHOCTH JAIbHEHIIETO
00 y4eHHUHI.

OOmiee 4YKMCIO YacoB, OTBEACHHBIX IJS HM3YUYCHHS XMMHUHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocrasiser 130 yacoB: B 8 kiacce — 65 gacos (2
yaca B HeJleqo), B 9 kitacce — 65 vacoB (2 yaca B HEJICIIHO).



COAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHBbIE XUMUYECKHE MOHSATHUS

[Ipeamer xumun. Ponas XUMUU B KU3HU 4YeJIOBEKA. XMMHS B CHCTEME Hayk.
Tena u BemectBa. Pu3MyUecKre CBOMCTBA BEIIECTB. ArperarHoe COCTOSIHHE
BemecTB. [loHsaTe 0 MeTonax mo3HaHusd B XUMUU. YucThle BellecTBa U CMECH.
CriocoObl pa3eneHus CMeCei.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTrOMHas Macca.
OtHocuTenbHas MOJIEKYIIsipHas Macca. MaccoBas J0Js1 XUMUYECKOr0 JIEMEHTA B
COEJINHEHUH.

KosmuecrBo Bemecrsa. Mousb. MonsipHas Mmacca. B3auMOCBsI3b KOIMYECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacu€tel mo Qopmymnam
XUMHUYECKUX COSTMHEHUN.

du3nueckue U XUMUYECKHUE SIBJICHUS. XUMUUYECKash peakiusi U e€ Mpru3HaKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHYecKHe ypaBHeHUs. Kimaccudukanus
XUMHUYECKUX PeaKIUuii (COeUHEHUS, Pa3JIOKEHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuil IKcnepumenm:

3HaKOMCTBO C XMMHMYECKOW MOCYAO0H, MpaBHJIaMUd padOThl B J1a0OpaTopuu U
npuémamu oOpanieHus: ¢ JadopaToOpHbIM 000PYJOBaHUEM, U3YyUEHUE U OMHCAHHE
¢u3nueckux CBOWMCTB OOpa3llOB HEOPraHWYECKWX BEUIECTB, HaOJI0JeHuE
¢u3nyeckux (MIaBJI€HHE BOCKA, TasHHUE JIbJa, PACTUpPAaHUE caxapa B CTYIKE,
KUTIEHUE W KOHJEHCAIUsI BOJAbI) U XUMHUUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) SIBJICHUM, HAOII0eHUE U
OMKMCAaHHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (paziiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUue THJIPOKCHAA
menu (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE XKene3a ¢ pacTBopom cosu meau (11),
U3Yy4EeHHE CMOCOOOB pa3/ieNIeHUs] CMECEH: C MOMOIIbI0 MarHuTa, GUIBTPOBAHUE,
BbIMIApUBAHUE, TUCTUIUISIMS, XpoMarorpadus, MPoBeIeHUE OYUCTKU MOBAPEHHOM
cony, HaOJIOJAEHWE U  ONHUCAaHWE  PpEe3YIbTaroB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHHE MOJEJIEH MOJEKYI
(IIapOCTEPIKHEBBIX).

Baxueiinue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — 3J€MEHT U MPOCTOE
BellecTBo. Haxoknenwe kucimopoia B OpUpoae, (PuU3MUEcKue U XUMHUYECKHE
cBoiictBa (peakmuu ropenwus). Oxcunwl. [Ipumenenue xkuciopoga. CrocoOwI
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MOJIyYeHUs KHUcIopoAa B JjabopaTopurl M TPOMBINUIEHHOCTH. KpyroBopor
KHCIIopoja B mpupoae. O30H — ajyIoTpornHast Mo (puKaIs KUCIopoa.

TernmoBoit >pdeKkT XUMHUYECKOW peakIu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- M DHJOTEPMHUYECKHE peakuuu. TOomaMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE MTapHUKOBOT0 A eKTa, pa3pylieHue 030HOBOT'O CIIOSI.

Bonmopon — »snemeHT M mpocTtoe BemiecTBo. HaxoxaeHue Bomopoaa B
npupoae, ¢U3HMYECKHE U XUMHUYECKHE CBOKMCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusa. Kuciaorst u conu.

MonnsipHblii 005EM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBorMcTBa BoAbl. Boma Kkak pactBopuTesb. PacTBOpBHI.
HacebllieHHblE ¥ HEHACHIILIEHHBIE PAcTBOPBL. PacTBOpPUMOCTH BEUIECTB B BOJE.
MaccoBas 107151 BelecTBa B pacTBOpe. XUMUUYECKHE CBOMCTBA BOJIbl. OCHOBAHMUSI.
Ponp pacTtBOpOB B npupoae U B )KU3HU 4esioBeKa. KpyroBopor BOABI B IPUPOLE.
3arps3HeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHui. Okcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyronme (OCHOBHBIC, KHCIOTHBIE, aMm(oTepHbIE) U
HecosieoOpaszytomme. Homenknarypa okcuaoB. Duznueckue U XUMUYECKUE
cBoricTBa okcu0B. [loydyeHne okCuaoB.

OcnoBanusi. Knaccudukanuss OcCHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkiarypa ocHoBaHuil. PU3MUYECKME M XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [lonyyeHue OCHOBaHUM.

Kucnorsl. Knaccudukanus xkucnor. Homenknarypa kucnor. Ousudeckue u
XUMHUYECKHE CBOWCTBA KUCIOT. Psan akruBHoctm metaiuioB H. H. bekerosa.
ITonydenue KucIor.

Comu. Homenknarypa cosieil. @uzndeckne u XMMHUUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eneTnyeckas CBsI3b MEXKY KJIaCCaMH HEOPraHUYECKUX COCUHEHUA.

XumuuecKkuil IKCnepumenm:

Kaue€CTBEHHOE OMPEICICHUE COJICPKaHUsI KUCIOPOoia B BO31yXe, MOJydeHHUE,
coOupaHue, paclio3HaBaHWE U H3yYEHHUE CBOWCTB KHUCIOPOAa, HaOIOIEHHE
B3aMMOJICIICTBUASL BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HUKHOBEHHS U
IpeKpaiieHus ropeHus (mokapa), O3HaKOMJIGHHE C OOpas3llaMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4eHUE, COOMpaAHHE, PACMNO3HABAHME M U3YYCHHUE
CBOICTB BOAopona (ropeHue), B3auMoselicteue Bogopoaa ¢ okcuzom memu (1)
(BO3MOKHO HCMOJB30BAHUE BUEOMATEPHUAIIOB), HAOIIOICEHHE 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEeNOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PAaCTBOPOB C OMNPEACIEHHOU
MacCOBOM JIOJIEM PAaCTBOPEHHOrO BELIECTBA, B3AMMOAECHUCTBUE BOJBI C METAJLIAMU
(HatpuemM u©  KampuueM) (BO3MOXKHO  MCIIONIB30BAaHUE  BUJIEOMATEPHAIOB),
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uccleoBaHue O00paslloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIIOZIeHUEe U3MEHEHHUS OKPACKH MHJUKATOPOB B pAcTBOpax KHUCJIOT U IIEJIOUEH,
u3ydeHue B3auMmojericTBus okcuga meau (1) ¢ pactBopom cepHOUM KHCIOTHI,
KUCJIOT C METaUlaMH, PEAaKUUN HeWTpaliv3alnu, MOJIYy4YCHHUE HEepPACTBOPUMBIX
OCHOBAHMH, BBITECHEHUE OJIHOTO METa/la JIPYTUM M3 PacTBOpa COJU, PEIICHUE
SKCIEPUMEHTANIbHBIX 33jad Mo TeMe «BakHellre KJacCchl HEOPraHU4eCKUX
COCIUHEHUI.

HHepuonuyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHne aToMoOB. XHMHYECKAsl CBSI3b.
OxucJINTEeIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUU

[lepBble TOMBITKM KIACCH(UKAIIUK XUMHUYECKUX dJeMeHToB. [loHsiTHE O
IPYNIax CXOAHBIX BJEMEHTOB (LIEJOYHbIE M IIEJIOYHO3EMENbHBIE METAILIbI,
TaJIOreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBhIE 00pa3yroT aM(OTepHBIE OKCHJIbI
Y TUJIPOKCHJIBL.

[lepnonnuecknii 3akoH. llepuoanueckas cucrema XM MUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KoporkonepuogHas ¢ AJUMHHONEpUOAHAs  (QOpMBbI
[Tepuoguueckoit cucrtembl xumudeckux 3neMeHToB J[. . Menneneesa. [lepuoabt
u rpynnbl. PU3NYECKUI CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpuoAa |
TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aToMHBIX saep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuomnueckon cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA MO ero nojoxeHuro B Ilepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPaJauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METALUTNYECKUX U HEMETALIMYECKUX CBOMCTB IO TPYINaM U MEPUOJIaM.

3nauenue [lepuognueckoro 3akoHa u [lepruoguueckor CUCTeMbl XMMUYECKUX
JJIEMEHTOB JJI Pa3BUTUA Hayku U Tpaktuku. [[. V. MenneneeB — y4y€Hbli U
rpaXJaaHuH.

Xumudeckass cBsi3b. KoBaneHTHas (MOJspHas W HEMOJSPHAas) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenp  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHH.
[Tpouecchl OkucaeHUs U BOCCTaHOBJIEHUSI. OKUCINUTENN U BOCCTAHOBUTEIN.

Xumuueckuil IKcnepumenm:

U3y4eHHE OOpa3I[0B BEIIECTB METANIOB M HEMETANIOB, B3aWMOJICHCTBUE
TUJIPOKCHIA IIMHKA C PacTBOpaMU KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIMX ~ HPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakuy pa3ioKeHHUs, COSTUHEHUS).

Mesxcnpeomemmunie ceas3u



Peanuzanusi MeXNpeaIMETHBIX CBA3€W MpPU U3YyYEHUM XUMHHM B 8 Kiacce
OCYUIECTBJISIETCSl 4Y€pe3 HCIOJIb30BAHUE Kak OOLIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK ¥ TIOHSATUM, SIBJISIOIIMXCS CHCTEMHBIMU JIJII OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI' O LIUKJIA.

OO01Me ecTeCTBEHHO--HAy4YHbIE TTOHSATHUS: HaydHbId (pakT, TUmoTesa, Teopusl,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKalus, MNEePUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aroM, DdJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHUJ,
U30TOMBI, PAANOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsill, BEUIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHHE BEIIeCTBA, T'a3, (U3MUYECKHE BEIUYUHBI, €TUHUIIBI
U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3B€3/1b1, COJHIIE.

buomnorust: hoTocuHTe3, NBIXaHUE, Orocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOIaeMbI€, TOMIIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHMYECKAas peaKkus

[Tepnonnueckuit 3akoH. [leproanueckas cucreMma XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aroMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
XUMUYECKHX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KU, KalblUs H UX
COCIMHEHMI B COOTBETCTBHHM C TOJOXKEHUEM »3JeMeHToB B llepuoaunueckoii
CHUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BelIeCTBA: BUJBI XUMHYECKOW CBA3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT TUIIA KPUCTALIMYECKON PELIETKA U
BHUJIa XUMHUYECKOM CBS3U.

Knaccudukarus 1 HOMEHKIaTypa HEOPraHUUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K Pa3IUYHBIM KjaccaM HEOPraHUYEeCKUX
COCIMHEHMI, TeHeTHUYeCKas CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukarus XuMudecKuX peakiuii mo pa3iMuHbIM MMprU3HaKam (1o YUCTy
U COCTaBYy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHHIO CTETCHEH OKMCICHUS XMMUYECKHUX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
y4acTUIO KaTaiau3aropa). JK30- U SHJIOTEPMHUUECKHE PEaKIUh, TEPMOXUMUYECKUE
YpaBHEHHSL.

[Tonarne o ckopoctu XuMmudeckod peakuuu. [loHsarume o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMUUYECKUX peakiusax. [[oHATHEe O TOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 XUMUUECKOM paBHOBecUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U MOJ0XKEHUE XUMHUUYECKOTO

PaBHOBECHS.
OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBLHON peaKuuu. CocraBnenue YpaBHEHUN
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OKHCITUTENbHO--BOCCTAHOBUTEBHBIX ~ PEaKIUi C  HUCIOJb30BAaHUEM  METOja
AJIEKTPOHHOT O OajaHca.

Teopust 2JIEKTPOTUTUUECKOM U CCOITUAIIUN. DICKTPOIUTHI U HEANCKTPOJUTHIL.
Karuonsl, annoHnbl. MexaHu3M JUCCOIUALIMU BEIIECTB C Pa3JUYHBIMU BHJIaMU
xuMuueckon cBsizu. CreneHp gucconuanuu. CUIbHbIE U C1a0ble SIEKTPOIHTHL

Peakiiuu monHoro oOMeHa. Y clioBus MpOTEKaHMS peaKkii HOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMsS peakiuii. CBOWCTBa KHUCIIOT,
OCHOBaHMUW W coJied B CBeT€ TMPEJACTABICHUNH 00 DIICKTPOJUTHIECKOM
nucconuanuu. KauectBeHHbIe peakiiuu Ha MOHBL. [IoHsATHE O ruaponu3e comeil.

Xumuueckuil IKcnepumenm:

O3HAKOMIICHHE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIIECTB — METAUIOB M HEMETauioB (rpaduTa W aiMasza), CIOKHBIX BEIIECTB
(xJopuja HaTpusl), UCCIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON peakiuuu
OT BO3JEHUCTBUS pa3NMUYHBIX (HAKTOPOB, HCCIEAOBAHUE DIIEKTPOMPOBOTHOCTH
pacTBOpPOB BENIECTB, IMpolecca JIUCCOLUMAIIMK KUCIOT, IIeJoYed U coJei
(BO3MOXKHO  HKCIIOJIb30BAaHWE BHJAEO MarepuajoB), MPOBEJACHHE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ MPOTEKAHHWS  peakuuil HMOHHOro  oOMeHa
(oOpa3oBaHme oOcajgka, BbIIEJICHHE Ta3za, oOOpa30BaHWE BOMABI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pa3jokKEHUs, COCTUHEHUsSI), PACIIO3HABAHNE HEOPraHUYECKHUX
BEIIECTB C TMOMOINBID KAYECTBEHHBIX PpEaklUil Ha HMOHBI, pEUICHUE
AKCIIEPUMEHTATBHBIX 33]1a4.

HeMeTa/ibl ¥ UX coeTUHEHUS

O6mast xapaktepucTuka TrajioreHoB. (OCoOCHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHble CTeneHu okuciaeHus. CtpoeHune U (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHME CBOMCTBA Ha TMpuUMepe  XJopa
(B3aUMOJICMCTBME C MeETaUIaMU, HEMeTallaMu, IIejiouamu). XJIOPOBOJAOPO.
ConsiHag KucnoTra, XMMUYECKHE CBOICTBA, MOJyYEHHE, MpUMEHEHHE. [lelicTBue
XJIOpa W XJIOPOBOJIOpOJAa HAa OpraHu3M 4eloBeka. BaxHeWime XJIopuabsl U UX
HaxXO0KJECHHUE B IPUPOJE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmel. OcoOCHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHue u (pu3nyecKkue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOJa M CEePhl. AJLTOTPOIHBIE MOAU(PUKAIIUKA KUCIOPOAa
U cepbl. XUMHYECKHEe cBoWcTBa cepbl. CepoBOAOpO, CTpoeHHUE, (HU3UYECKUE U
XUMUYECKHe cBoiicTBa. OKCUIIBI Cephbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucmora, (HU3MYECKHEe W XHMHYECKHE CBOWMcCTBa (00ImeE Kak
IPENCTaBUTENSl Kilacca KUCIOT | crnenuduueckue). XUMHUYECKHUE PEaKIHH,
JeKale B OCHOBE MPOMBINUIEHHOTO croco0a TOMYyYeHHS CEpPHOW KHCIOTHI.
[Ipumenenue cepHoil kucnotel. Conu cepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
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cynb(dar-uon. HaxoxaeHnue cepbl U €€ COEIUHEHUN B Mpupoje. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH CpeJibl COCIUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €0 Mpe0TBPAILCHHUS.

OOmas xapakrepuctuka saeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJE,
dbu3nyeckue U XuMuIeckue cBoiicTea. Kpyroropor azora B npupojae. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKHE CBOMCTBA, oJydyeHune u npuMeHenue. Conu aMMOHUS,
uX pu3NUecKre U XMMHYECKHE CBOMCTBA, TpuMeHeHue. KauecTBeHHasd peakiius Ha
MOHBl aMMOHHUs. A30THAas KHUCIOTa, €€ TMoiydyeHue, PU3NUecKue U XUMHUUYECKHe
cBoiicTBa (0OmMe Kak TMPEeACTaBUTENs Kiacca KHCIOT U Chenu(puyecKue).
Hcnonp30oBaHMEe HUTPATOB M COJEH aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yno0peHnii. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMHU a30Ta
(KUCIOTHBIE JOKIU, 3arps3HEHHE BO3AyXa, MOuBbl W BOmoéMoOB). Docdop,
aiorponHble Monudukanuu (ocopa, GuU3HUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcuna pocdopa (V) u pochopHas kuciaora, pu3ndeckue 1 XUMAIECKUE CBOMCTBA,
nonydeHue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YIOOPEHUN.

Obmas xapakrepuctuka 371eMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTENEHHU  OKUCICHHS.  YTJIEepol,  aUIOTPOMHBIC
MonudUKaIMU, pacOpOCTpaHEeHUE B MOpUpoae, (U3UYECKUE U XUMHUYECKUE
cBoiictBa. Ancop6uus. KpyroBopot yriepoaa B npupoje. OKcuabl yriepoaa, ux
dbu3nyeckue W XUMHUYECKHUE CBOMCTBA, JCHCTBHE HA JKUBBIE OpraHU3MBbI,
MOJIy4YeHUE U TPUMEHEHHE. DKOJOIMYECKHEe MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumore3a 1no0aTbHOrO MOTEIJICHUS KJIMMaTa, MMapHUKOBBINA
addekt. YronpHas Kuciaora U €€ coiim, uX GU3NUEeCKre U XMMUUYECKHE CBOMCTBA,
noiydieHue U npumeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ucnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanpHbIE MOHATHS 00 OPraHUUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIMIEPUH, YKCYCHAas KUCIIO0Ta).
[IpuponHble HCTOYHUKUA YTJIEBOAOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEQTh),
OPOAYKTHl MX MepepaboTku (OEH3UH), UX pPOJb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOTIOrMYECKH BAXKHBIX BEIIECTBAX: XKUPaX, O€JKax, yrieBojax — U ux
poJii B KU3HM 4elOBeKa. MarepuallbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUU.

Kpemnuii, ero ¢usmyeckue ¥ XUMHUYECKHE CBOWCTBA, TOJyYCHHE U
npumeHeHnue. CoenuHeHus KpeMmHHs B mpupone. OOmme mnpeacTaBiIeHus o0
okcusie kpeMuus (1V) u xkpemuueBoil kuciore. CUMKaThl, UX UCHOJIb30BAHUE B
OBITY, B TIPOMBINIUIEHHOCTH. BakHEHIne CTPOMTEIbHBIE MaTepHallbl: KepaMHuKa,
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CTEKJIO, IIEMEHT, O€TOH, >keye300eToH. [IpobieMbl Ge30MmacHOro MCIOIb30BaHUs
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEAHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpas3I[OB HEOPraHWUECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEICHNE KAU€CTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHUE MPU3HAKOB
UX TIPOTEKaHWUsl, OIbBITHI, OTpaKawIMe (PU3nUecKue M XWMHYECKHE CBONCTBA
TaJIOTCHOB W WX COCAWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUJICOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3lmamMu XJOpUAOB (TaJOr€HHUJO0B), O3HAKOMIIEHHE C
oOpaziamu  cepel H €€  COeAMHEHUsIMH  (BO3SMOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HAOJIOIEHHE TIpoIiecca OOYTIIMBaHUS caxapa MoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW  CEPHOM  KHUCJIOThI, H3YYCHUE XHUMHUUYECKHUX CBOWCTB
pa30aBICHHONM CEpHOI KHCIIOTHI, TPOBEACHUE KAYECTBEHHON peakiuu Ha Cyibdar-
WOH W HaONIoZieHWEe TpH3HaKa e MPOTEKaHWs, O3HAKOMIICHHE C (PU3NYecKuMuU
CBOMCTBaMHU a30Ta, ¢ochopa W UX COCTUHEHHH (BO3MOXKHO HCIOIB30BaHUE
BUJIEOMATEPHAJIOB), O0pasilaMi a30THBIX U (OCPOPHBIX yIOOpEHU, MOIydCHHE,
coOuMpaHue, paclo3HaBaHWE W UW3YUYCHHE CBOWCTB aMMHaKa, IIPOBEIICHHE
Ka4eCTBEHHBIX PEaklUil Ha MOH aMMOHUS U PocdaT-uOH U HU3y4YECHHE MPU3HAKOB
VX IPOTEKaHU s, B3aUMOJAECH CTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MENIbIO
(BO3MOXKHO W CIOJb30BaHNE BHJICOMATEPHUAJIOB), U3y4ECHUE Mozenen
KPUCTAIUIMYECKUX PEMIETOK anMmasa, rpadura, QyaiaepeHa, O3HAKOMIICGHHE C
MPOLIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPONCTBOM MPOTHUBOrasa, MoJiyueHue, coOMpaHue, pacino3HaBaHUE U U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX pEaKIMili Ha KapOoOHAT U
CUJIMKAT-UOHbl W M3YYEHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEHIEHUE HSKCHEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BakHele HeMeTalIbl U UX COCAUHEHUS.

MeTajibl M HX COeTUHEHUSI

OO6mras xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METANIOB Ha OCHOBAaHUM
ux nonoxeHuss B Ilepuonmyeckoil cucreMe xumuueckux osneMeHToB J[. .
MenneneeBa u crpoeHust aroMoB. CTpoeHne MeTanaoB. Mertaumueckas CBA3b U
METaJUIMYeCKass  KpUCTAUIMYECKass  pemeéTKa.  DJIEKTPOXMMHYECKUUA  psif
HanpsoKeHu MetayuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTasuioB. Obmue
CocoObl TOJNydeHHs MeTaysioB. [loHATHE O KOppPO3UHM METAIJIOB, OCHOBHBIC
CocoObl 3amMThl WX OT Koppo3uu. CrutaBbl (CTaib, YYyryH, MIOPATIOMUHHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ MPOMBIIILICHHOCTH.

[Ilenounsle MeTawIbl: MOJIOKEHUE B lleproanueckon cucTeMe XMMUYECKUX
sanemMeHToB [[. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJACHHUE B IPUPOJIE.
du3nvecKkue U XMMUYECKHE CBOWMCTBA (Ha mpumepe Harpus U Kanus). OKcuabl U
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TUJIPOKCUIBI HaTpusi U Kanmus. lIpumMeHeHue MIeTOYHBIX METAUIOB W HX
COEJIMHECHUU.

[[lenoyHO3EMENIbHBIE ~METAJUIBI MAarHuid W KalblMi: TIOJIOKEHHUE B
Ilepronnueckon cucreme xumuueckux dieMeHToB /. M. Meunneneesa, ctpoenue
UX aTOMOB, HaXOX/JieHue B npupoae. Pu3nvyeckue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeimme coequHEHUs Kaublus (OKCHJI, THAPOKCHUJ, COJIH).
XKécTkocTh BOABI U CIOCOOBI €€ YyCTPaHEHHUSL.

AmoMuHUi: onoxkenue B [lepuoanueckoil cucreMe XUMHUYECKUX AIIEMEHTOB
. . MenneneeBa, CTpoOEHHE aroMa, HAXOXJICHUE B Ipuponae. Pu3ndeckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHJIa M THIPOKCHAA
ATIOMUHUAL.

Keneso: nonoxkenue B [lepuognueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, cTpoeHue aroma, HaxoxJaeHUe B npupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA kene3a. OKCUIbI, TUIPOKCH I U comu xkee3a (1) u xxeneza
(H), mx cocras, cBOWCTBA U TIOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE ¢ o0pa3lamMud METAJIOB U CIUIaBOB, WX (DU3UUYECKUMU
CBOICTBaMHM, M3Yy4€HUE pPE3yJbTaTOB  KOPPO3UM  METAIJIOB  (BO3MOXHO
UCIOJIb30BAHUE BHJAEOMATepUaoB), OCOOEHHOCTEH B3aMMOJICHCTBUA OKCHA
KaJIbLUS M HaTpusi € BOAOM (BO3MOXKHO HCHOJB30BAHUE BHACOMATEPUATIOB),
VCCIIEIOBAHUE CBOWCTB JKECTKOU BOJbI, IIPOLECCA TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXKHO  HUCIOJB30BaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKaHUS
KAYE€CTBEHHBIX PEaKIMil HA MOHBL: MAarHus, KaJblHs, ATIOMUHUS, IMHKA, JKele3a
(I u xenesa (I11), meau (1), HabmrOIEeHUE W OMMCAHKME TTPOIECCOB OKPAIIMBAHUS
NJaMeHU WOHAMH HATpus, Kaausg U Kalblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeA0BaHNE aM(OTEPHBIX CBOMCTB TMIPOKCUIA ATFOMUHUS
Y THAPOKCHIA IMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneime
METAJJIBI U UX COCUHEHUS.

XuMHS M OKpYKaOIIas cpeaa

BemecrBa 1 marepuansl B IMOBCEIHEBHOW KW3HU 4eloBeka. be3omacHoe
UCIOJb30BAaHNUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. IlepBas momois npu
XUMHUYECKUX 0KOraxX U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYXKarollled cpelbl (IpeaesibHas AOmycThUMast
KOHIIeHTpanus BeiecTB, ganee — [1JIK). Ponb XuMuu B pelieHUH 3KOJIOTHUYECKUX
pooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKIO, CIIJIaBbl METAIOB, IOJUMEpPHBIE
MaTepHuasbl).

Mesxcnpeomemmunie ceas3u
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Peanuzanmss MeXNpeIMETHBIX CBSI3eM INMPH HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIUX eCTeCTBEHHO-HAayYHBIX
MOHATHH, TaK ¥ TIOHSTHH, SBJISTFOITMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX TPEIMETOB
€CTeCTBEHHO--HayYHOT O IHKJIA.

OOmme ecTeCTBEeHHO-HAYyYHBIC MOHATHUS: HAy4YHBIM (DAKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdW3, CHHTE3, Kiaccu(uKaus, TEePHOJUIHOCTh, HAOJIOJCHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, HW3MEPCHHE, MOJCNb, SBJICHUE, TAPHUKOBBIN
3¢ dexT, TEXHOIOTHS, MaTepUaIbI.

®duszuka: marepus, aroM, DBJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ,
U30TOIbI, PaTMOAKTHBHOCTb, MOJIEKYJa, JJIEKTPUUECKUM 3apsii, MPOBOTHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCT AILITUYECKAS
peméTka, CIiaBbl, (PU3NYECKUE BEITUYUHBI, CAUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TJIAHETHI, 3BE3/161, COTHILE.

buonorus: ¢orocunrtes, apixanue, O6wochepa, dKocucTemMa, MUHEPATHHBIC
yI00peHN S, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

l'eorpadus: armocdepa, ruapochepa, MUHEpPANBI, TOPHBIE MOPOJIbI,
MOJIE3HBIE MCKOMaeMBbIE, TOTIJIMBO, BOJHEIE PECYPCHI.
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IJNTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pE3yNbTaThl OCBOCHUS TPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTHTAIOTCA B XOJ€ OOyUYECHHUS XMMHU B €IUHCTBE Y4EOHOU W
BOCIUTATEIbHON JCSATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBUJIaMd W HOpPMaMHU IMOBEJEHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHS M COIMATTM3ANH 00y aloIUuXCsl.

JIngyHOCTHBIE  pe3ynbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaroIIUXCs
PYKOBOJACTBOBATbCS CUCTEMOM TO3UTHUBHBIX I[EHHOCTHBIX OpUEHTAlMd U
pacuIMpeHue OMbITa IeITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI :

EHHOCTHOI'O0 OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAydyHOMY HacCJleIHI0, MOHUMaHUs 3HAYEHUS XMMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIlECTBA, CIIOCOOHOCTH BIAIETh JOCTOBEPHOW HH(pOpManuen o
NEpPEAOBBIX JOCTHKEHUSIX W OTKPBITUSIX MHPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOTO BOCIIUTAHMS:

NPEACTaBICHUS O COLMAJIbHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOH,  y4eOHO-MCCIEeNOBATENbCKOM, TBOPYECKOM M APYrUX  BHIAX
NeATEeNbHOCTH, TOTOBHOCTH K pPa3sHOOOPA3HOW COBMECTHOM [ESTEIIbHOCTH TPH
BBINIOJIHCHUM Y4Y€OHBIX, I103HABATEJIbHBIX 3a/1a4, BBIMOJHCHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMaHUO0
¥ B3aUMONOMOINM B TIpollecce H3TOH yueOHOW JeATEeIbHOCTU, TOTOBHOCTH
OIICHHWBATh CBOE TMOBEJACHUE U TIOCTYIKA CBOUX TOBApHUIIEH C TMO3UIUH
HPaBCTBEHHBIX U MTPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIIEICTBUHN MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMS ;

MHPOBO33PEHUECKHAE MPEICTABICHUS O BEIIECTBE U XMMHYECKON peakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM U COCTaBJISIOIINE
OCHOBY Il IOHUMaHUsl CYIIHOCTH HAYyYHOW KapTUHBI MHpA, MPEICTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOABI, B3aUMOCBS34X 4YEJIOBEKA C
MIPUPOJHON CPENOU, O POJIA XUMHUH B MO3HAHUU STUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHbIE MOTHBBI, HAlPaBJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHHU IO
XHUMHUHU, HEOOXOMUMBIE JJIsi OOBSICHEHHS HAOIFOaeMBIX TMPOIECCOB W SIBJICHUU,
M03HABATENIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHbIMM TEKCTaMH, CIPaBOYHOM
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JUTEPATypoi, ITOCTYMHBIMH TEXHUYECKUMH CpeJCcTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHUIO M TO3HAHUIO, JIFOOO3HATEJLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOW UM MCCIEOBATEIhCKOM
NeATEeNILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHUS B
JIAIbHEWIIIEM;

4) opMupoBaHHs KYJIbTYPHI 310POBbS:

OCO3HAHME IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO0, YCTAaHOBKHM Ha 3J0pPOBBIA 00pa3 >KM3HU, OCO3HAHUE IOCIECACTBHHI U
HEMPUSATUE BPEIHBIX MPUBBIUEK (YyOTpeOJICHUs aIKOTOJIs, HAPKOTUKOB, KYpeHUSI),
HEOOXOAMMOCTH  COOJIFOJCHUS TpaBUJI OCE30MAaCHOCTH MpPHU  OOpaIleHHH C
XUMHYECKIMH BEIIECTBAMU B OBITY M PEasTbHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHUS:

UHTEPEC K MPAKTUUECKOMY U3y4eHUI0 TTpodeccrii U Tpyaa Pa3IndaHOro poja,
YBOKEHHE K TPYAYy M pe3ylbTaraM TPYAOBOW ACATEIHHOCTH, B TOM YHCJE Ha
OCHOBE MPHUMEHEHHS MNPEIMETHBIX 3HAHUW [0 XMMHH, OCO3HAHHBIM BBHIOOP
WHUBUTYaTbHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUS ¢ YIETOM JTUIHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCreurHol mpodeCCHOHAIBHON JIESITEIbHOCTU U Pa3BUTHSL HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJlaliTUPOBATHCS B TPO(heCCHOHATBLHOMN Cpelie;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIecO00pa3HOEe OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3/J0POBOTO U
Oe3omacHoro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bU3NYEeCKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIOJICHUS
npaBuj 0€30MaCHOr0 MOBEACHUS MPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYyaIlUsX,
YTPOXKAIOIIUX 3/TOPOBBIO U JKU3HU JIIOJICH;

CIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJydaeMble MPU U3YUCHUU XUMUU, IS
peIIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH TPUPOIHON Cpe1oM, JIsi TIOBBIIICHUS
YPOBHS  DKOJOIMYECKOM  KYyJIbTYpbl, OCO3HAHMUS TIJO0aJbHOTO  XapakTepa
AKOJIOTMYECKUX TPOoOJIeM U MyTeH UX pelIeHHUsl MOCPEJACTBOM METOJO0B XHMHH,
HKOJIOTMYECKOT 0 MBIILJICHUSI, YMEHUS PYKOBOJACTBOBAThCS UM B MO3HABATENbHOM,
KOMMYHUKAaTHBHOMN Y COLMAJIbHOM MPaKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaMeTHBIX PE3YNbTAaTOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMUpOBaHUST MHPOBO33pEHUS OOIICHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
NPUHLINI, TUNOTE3a, (PaKT, cucTema, Mpolecc, SKCIEPUMEHT U APYyroe.), KOTOpbie
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMeTax WU IMO3BOJSIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIOCTHOU
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Hay4YHOU KapTHUHE MUpPa, U YHUBEpCAIbHbIC yueOHbIC JeHCTBUS (MTO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PEryJSITUBHBIE), KOTOpbIE OOecrneunBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
NeSATENbHOCTH.

Ilo3naBaTeibHbIe YHUBEpPCAJIbHbIE YUeOHbIE el CTBHS

ba3oBble JioruyecKkue A1eMcCTBUA:

YMEHUS HCIOJb30BaTh MPUEMBI JIOTHYECKOT'O MBIIIJICHUS TMPU OCBOCHUU
3HAaHUM: PACKPBIBATh CMBICI XUMHYECKHX MOHSATUU (BBIIEISATh UX XapaKTEpPHBIE
NpPU3HAKW, YCTaHABIMBATh B3aUMOCBSA3h C JAPYTMMH TOHSATHUSAMH), UCIOJB30BATh
MOHATHS JIJ1s1 O0BSICHEHUS OTJENbHBIX (DAKTOB U SBICHUM, BRIOUpPATh OCHOBAHUS U
KPUTEPUH JUIS KJIacCU(PUKAMKU XMMHYECKUX BEHIECTB M XUMHUYECKUX PEaKIUi,
yCTaHABJIMBATh TPUUYMHHO-CICICTBEHHBIE CBSI3U MEXNY OOBEKTaMH H3y4CHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, NEIYKTUBHBIE, IO aHAJIOTHH),
JeaTh BBIBOIBI U 3aKIIIOUCHUS;

YyMEHUE TPUMEHITh B MPOLIECCE TMO3HAHUSI TOHATUS (MpPEeIMETHbIE U
MeTanpeaMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, UCIIOIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKHI 3HaK (CMMBOJI D3JIEMEHTAa), XMMH4YecKass (Qopmyla U YypaBHEHUE
XUMUYECKOW peakIuu — NPU pelIeHUN y4eOHO-TTO3HABATENbHBIX 337a4, C YUETOM
ATUX MOJAEIBHBIX MPEACTABICHUIN BBIABIATh U XapakTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3Y4aEMbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUM,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEUHSI B U3YUAEMBIX ITPOLIECCaX U SIBJICHUSIX.

Ba3zoBble nucciienoBarejibcKue 1eHCTBUSA |

YMEHHE HCHOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKkkKe B KaueCTBE OCHOBBI IS (OPMUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUH;

NpUOOPETEHHE OMbITa MO IJAHUPOBAHHMIO, OPraHU3alMM U TPOBEICHHIO
YYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJIOM IIpollecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yJbTar, (HOopMyIUpoBaTh 000OIICHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 TIpoJIeJIaHHOM pabdore.

PabGora ¢ ungopmanmeii:

YMEHHE BBIOMpaTh, AaHATU3UPOBATH M MHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3TUYHBIX BUJOB U (HOPM MPEACTABICHUS, MOTY4aeMyl0 U3 Pa3HbIX MCTOUHHKOB
(HayyHO-TIONYJSIpHAs JIMTeparypa XUMHUYECKOrO COJAEpP)KAHHS, CIPaBOUYHBIC
nocobusi, pecypcol MHTEpHETa), KPUTHUYECKH OICHUBATh MPOTHUBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(GOPMAIIHIO;
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YMEHUE MPUMEHATh PA3JIMYHBICE METOJbI M 3alpoChl MPHU TMOUCKE U OTOOpe
WHPOpMAllMM M COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JUISi BBINOJHECHUS
y4eOHBIX U TO3HABATEIbHBIX 337124 ONpPeAeIEHHOrO TUIIA, MPUOOPETEHHUE ONbITA B
00JlacTH  MCIOJIb30BAaHUSI MH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOUM aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIFHO BBIOUPATh ONTUMAIBbHYIO (POpMY mpe/icTaBiaeHUsS HHPOPMALIHU U
WJUTIOCTPUPOBATh pelIacMble 3aadyd HECIOKHBIMH CXeMaMH, JUarpaMMamH,
npyrumMu (popmamu rpaduKd U UX KOMOMHAITHASIMU;

YMEHHE UCIOJIb30BaTh M AHAIM3UPOBATH B Tpolecce y4eOHOU W
UCCIIEIOBATEIHCKON JESITENIbHOCTH WH(OPMAIIMIO O BJIUSIHUU MPOMBIILICHHOCTH,
CEJIbCKOr0 XO3fKMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIEW MPHUPOIHOU
CpenBbl.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBHSA:

yMEHUs 3a7aBarb BONpOChl (B Xoae avanora W (Wiu) AUCKYCCHUH) IO
CymeCcTBY  OOCyXTaeModW  TeMbl, (OopMymMpoBaTh CBOM  TPEIJIOKEHUS
OTHOCUTEJIBHO BBIMOJHEHHUS MPEITIOKEHHOM 33a1a4u;

YMEHUSI  TMPEACTABJISATh  IMOJYYEHHBIE  pe3yibTaThl  [O3HABATEJIbHOU
NEATEIbHOCTH B YCTHBIX W TIMUCBMEHHBIX TEKCTax; JieJaTh MPEe3eHTaIUI0
pPE3YIbTAaTOB BBIMOJIHEHUS XUMHYECKOr0 3KCIEepUMEHTa (71a00paToOpHOro OIbITA,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BELIECTB, YU€OHOT O TPOEKTA);

yMEHHUSI Y4e€OHOro COTPYIHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEILHOM W MCCIIEIOBATENIBCKOM  JEATENbHOCTH  TpPU  PEIICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3unui (o0CyxaeHus, 0OMEH MHEHUSMU, «MO3TOBBIE IITYPMBbD), KOOPAUHAIUS
COBMECTHBIX JCHUCTBHUH, ONpEHECICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U IpyTHE).

PeryiasiTuBHBIE YHHBepPCcAJIbHbIE YUeOHbI€ 1eCTBHSL:

YMEHHE CaMOCTOSITEIIBHO OIpEeAessATh IeU JCSITEIbHOCTH, TIJIaHUPOBATH,
OCYIIIECTBJISITh, KOHTPOJUPOBATh U MPH HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNbHOCTh, BBIOMpaTh Hanbosee 3pHEKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX U
NIO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSAITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JCUCTBUMA MPH BBINOJHEHUW 33JaHUUA C Y4ETOM
MOJIy4EHHUsI HOBBIX 3HAHWN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUX,
OLICHUBAaTh COOTBETCTBUE IMOJIYUYEHHOIO pe3yJjbTara 3asBICHHON LI€JId, YMEHUE
UCIOJIb30BATh M aHAJIN3UPOBATH KOHTEKCTHI, IPeAJiaracMble B YCIOBUM 33 aHU.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pE3yJbTaTOB IO OCBOCHUIO 0053aTEIbHOIO
COJICpP)KaHMS, YCTAHOBJICHHOTO JaHHOW deaepanbHoil pabodueld mpOorpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYJAONIMMUCS HAYYHbBIE 3HAHUS, YMEHHUS M CIHOCOOBI
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nercTBui, crneuuduUeckue s OPEAMETHOM  oOmactu  «XUMHS», BUJBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro MHTEpPIpeTalnH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX CUT yallUsIX.

K xon1y o6yuenus B 8 kiiacce npeaMeTHbIie pe3ysibTaThl HA 6230BOM YPOBHE

JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y O0YJaAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aroM, MOJICKYIa,
XUMUYECKUM BJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAA U HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIDHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JOJIsI XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUN, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBaHUE, COJIb, 3JEKTPOOTPUIIATEIBLHOCTh, CTEIECHBb
OKHCJICHHS, XUMUYECKasi pEeaKiusi, KIacCU(MUKAIUSA DPEaKIUi: peaKiuu
COCOUMHEHHUS, PEAKUUU PA3JIOKEHUS, PEAaKIUMHU 3aMELICHUS, PEaKIUU
o0MeHa, HK30- U SHJOTEPMUUYECKHUE PEAKINU, TETUIOBON d(PPeKT peakiuw,
SO aroMa, DJJEKTPOHHBIA CJOW aroMma, aTOMHas OpOWTalb, PaaNycC
aroMa, XUMUYECKasl CBA3b, MOJSIPHAS U HEIMOISAPHAs KOBAJICHTHAS CBA3b,
VOHHAas CBSI3b, MOH, KaTHOH, aHWOH, PACTBOP, MACCOBasl JOJs BEIIECTBA
(TIpolLeHTHAs! KOHIIEHTpAIlHs1) B PacTBOPE;

e WJUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIIOHSATHN U
MPUMEHSATH 3TH MOHATHS IPU OMKMCAHWH BEIIECTB U UX NPEBPAICHUI;

e HCMHOJIB30BaTh XUMHYECKYIO CHUMBOJMKY JJisi COCTaBieHUus (opmyin
BELIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUM;

e OIpENesATh BAJIECHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKHUCIEHUS  DJEMEHTOB B  OMHApHBIX  COCIMHEHMUSX,
MPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJACCy COEAWHEHUH I10
dbopmynaM, BHJ XUMHUYECKOM CBs3W (KOBWICHTHAs W WOHHAas) B
HEOPraHWYECKUX COCIMHEHUSX;

e packpeBath cmbicn Ilepuogmueckoro 3akonHa JI. WM. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX NoyokeHus B llepuonmnueckoil cucreme,
3aKOHOB COXPAaHEHUs MaccChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YYEHH S, 3aKOHA ABOTapo;

e OIKCHIBATH W XapakTepu3oBarTh TabmuuHyro (opmy Ilepuognueckoii
CHUCTEMbl XMMHUYECKUX DJJIEMEHTOB: pa3jauyaTb I[OHATHUS «TJIaBHAas
noarpynmna (A-rpynmna)» u «nobouynas noarpynma (b-rpynmna)y», mansie u
OoNbIIME TEPUOABl, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuomuueckas cucrema xumuuyeckux osnmementoB J[. W
MengeneeBa» € YUCIOBBIMH XapAKTEPUCTUKAMU CTPOCHHUS aTOMOB
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XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sapa, o0IIee YU CIIO AIEKTPOHOB
U paclpeieNIeHUE UX MO ANEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIAYy W COCTaBY Yy4YacTBYIOIIUX B PEaKINU
BEILECTB, 110 TEMJIOBOMY 3PHEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/1asi OMMCAHUE TPUMEPAMH MOJICKYJISPH bIX
YPaBHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIU;

IPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUYECKUX TMPEBpALICHUN B
Pa3JIMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO H  MOJIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHYECKOro »dJeMeHTa 1o QopMyIe
COEIUHEHHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOIN peaKkinu;

MPUMEHSTh OCHOBHBIE ONEPAIlMd MBICIUTEILHON NESITEIbHOCTH — aHaIN3
U CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEeMaTHU3allNI0, KJIACCH(UKAIIHIO,
BBISIBICHUE MPUUYUHHO--CICJACTBEHHBIX CBS3€M — JUIsl M3y4EHHSI CBOMCTB
BEIIECTB M XHUMHUYECKHX PEAKIMi, €CTECTBEHHO-HAYyYHbIC METOJIbI
MO3HAHUS — HAOIIOJEHUE, U3MEPEHHUE, MOJIETUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

CIIEIOBAaTh  NpaBWJIAaM  [OJB30BAHUS  XHUMUYECKOM  TOCYIOM U
7a0b0paTOpHBIM 00OpYyIOBaHHEM, a TakKXKe MpaBujiaM oOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMUUYECKHUX OINBITOB IO TMOJY4CHUI0O M COOMPaHUIO
ra3oo0pa3HbIX BemiecTB (BOAOPOJAa W KHUCIOPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OIPENEIEHHON MAacCOBOM I OJEW PACTBOPEHHOI'O BEIIECTBA,
NJAHUPOBaTh M TMPOBOJAWTH  XUMHYECKHE  OKCIECPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB HIEJIOUEH M KHUCIOT C TOMOIIBI0 UHIUKATOPOB
(;makmyc, peHondTanen, METUIIOPAHK U IpyTHUe).

K xoniy oOyuenus B 9 kiaacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh chOPMUPOBAHHOCTD Y 00 YU AIOIIUXCS YMEHUM:

pPacKpBhIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX TMOHSATUN: XUMHYECKHI
AJIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTuOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi PEaKiusi, XUMHUYECKasl CBs3b, TEIUIOBOM 3dekT
peakiuu, MOJb, MOJSIpHBIA  OOBEM,  PacTBOp,  AJIEKTPOJMTHI,
HEIJIEKTPOJIUTBI, SJIEKTPOJUTHUYECKAsT AUCCOIMAIUS, PEAKIUM HOHHOTO
oOMeHa, Karamu3arop, XWMHUYECKOe paBHOBECHE, OOpaTuMbie U
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HEOOpaTUMbIe PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHHWE W  BOCCTAHOBJICHHUE,
ajyioTponus, aMmpoTepPHOCTh, XUMUUECKasl CBSI3b (KOBAJEHTHAs, MOHHAs,
METaJUTMYeCcKasi), KpHUCTaUIMUecKass pemeTKka, KOppo3us METalJoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, TMPeaeSbHO JOMyCTUMas
koHueHTpauus [IIK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHSATUM U
MPUMEHSTH 3TH MOHITHUS IPU OMUCAHUM BELIECTB U UX MPEBPALCHUN;
UCMONb30BaTh XUMHUYECKYI0 CHMBOJIMKY [IJII COCTaBJeHUs (QopMyl
BEIIECTB U YPABHECHUN XUMHUYECKHUX PEAKIIHH;

OIPENIENATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSX PpA3IMYHOrO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COEIUHEHHM 1o ¢dopMmysaMm, BUIl XUMHYECKOU
CBA3UM (KOB&ICHTHAs, WOHHAs,, METAUIMUYECKasg) B HEOPraHUYECKUX
COCIMHECHUSX, 3apsil MOHA M0 XUMHUYECKON (hopMyre, XxapakTtep cpeabl B
BOJHBIX PAacTBOPAX HEOPraHMYECKUX COCAUHEHUMN, TUM KPUCTAIIMYECKON
pPEIETKA KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbici Ilepuognueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHME: OMNHUChIBaTh M XapaKTepU30BaATh
Tabimmunyo ¢opmy lleproauueckoil crucTeMbl XMMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATUS «riaBHas mnoAarpynna (A-rpynmna)» u «1no0oyHas
noarpynna (b-rpynmna)», Manble U OOJNbIIME TEPUOABI, COOTHOCUTH
0003HauUCHUsA, KOTOpPbIE HMEIOTCS B TMEPUOAMYECKOM Tabiuie, ¢
YUCIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
2JIEeMEHTOB (COCTaB U 3apsja  sapa, oOIllee YHCIO DJJIEKTPOHOB U
pacnpesielieHue HUX IO DJIGKTPOHHBIM CJIOSIM), OOBSCHSTH O0IIue
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB U UX COCAMHCHUU B
npejenax MajibIX MEePUo0B U TJIaBHBIX MOATPYMI ¢ YYETOM CTPOSHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBa,
XUMHYECKHE PEaKIMu (M0 YUCIY M COCTAaBy YYaCTBYIOIIMX B PEaKIUU
BEILECTB, MO TEIIOBOMY 3G (DEKTy, M0 U3MEHEHHIO CTEeTeHEH OKHCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIME U CHEIU(PUYECKHE XUMHYECKHE
CBOICTBAa MPOCTBHIX M CJOXKHBIX BEILIECTB, IOATBEPXKIAasi ONHUCAHUE
IpUMEpaMu MOJIEKYJISIPHBIX UM WOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIU;

COCTaBJISITh YPaBHEHHUS JJIEKTPOJIMTUYECKONM JAUCCONMALMM  KUCIIOT,
LIEJI0YEN U COJIEH, ITOJHBIE U COKPAUIEHHBIC YPAaBHEHUS PEAKIIMKA HOHHOTO
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oOMeHa, ypaBHEHUS peakluid, TOATBEPKAAOIINX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMU PAa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX — PEaKIUi
MOCPEJICTBOM COCTaBJICHUSI DJIEKTPOHHOTO OaiaHca 3TUX PeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS,
BO3MOXKHOCTH TPOTEKAHHMS XWMHYECKUX TMPEBPAIICHUNA B Pa3IUUHBIX
YCIJIOBUSIX;

BBIUKUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO ~ MAacchl
BEILIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOro JjleMeHTa 1o ¢opMyIe
COEIIMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON peaKilnu;

coOyrofaTe  TpaBuja  MOJIB30BAaHUS ~ XUMHUYECKOM  TOCyIol U
naboparopHbiM 00OpyJOBaHHEM, a TakkKe TpaBwiIa oOOpameHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMU 1O BBIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB 10 TIOJYYCHHIO W COOMPaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa U YTJIEKHM CIIOT0 ra3a);

NPOBOJIUTh  PEAKIMU, MOATBEPXKIAIOIINE  KAueCTBEHHBIA  COCTaB
Pa3JIMUHBIX BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUJ-, OpOMU/I-,
uoaua-, kapOonar-, Qocdar-, cuUIMKar-, Ccyib(ar-, TUIPOKCUI-HOHBI,
KaTUOHBl aMMOHUSI U MOHBI M3YyUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaxX HEOPTraHUUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OMNEpAIlMd MBICIUTEILHON NESITEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHUE, OOOOIICHUE, CHCTEMaTU3allli0, BBISIBICHUE
NPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — JJI1 M3YyUECHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlHii, eCTeCTBEHHO-HAy4YHble METOAbl TO3HAHUS —
HaOJII0/IeHUe, U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (peaibHbIA U
MBICJICHHBIN ).

21



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3aesioB u JJyleKTPOHHBbIE (LU (ppoBbIEL)
KontponbHbie IIpakTnueckue
n/n TeM MPOrpPaMMbl Bcero o0pa3zoBaTeJibHbIE peCypchl
padoThI padoThI
Paznei 1. IlepponavyajibHbIe XUMUYECKUE TOHATHS
XuMust — BaxkHas 00J1acTh

11 €CTECTBO3HAHUA U 5 9 bubmmoreka [IOK

' IIPAKTUYECKOU AEATENBHOCTH https://m.edsoo0.ru/7f41837c

YyeJIoBeKa

12 BemiecTBa 1 xuMuueckue 15 1 bu6moreka IJOK

' peakuuu https://m.eds00.ru/7f41837¢

Wroro no paznemy 20

Paznes 2. BaxkHeiilne npeacTaBuTe 1M HEOPraHMYECKHUX BeleCTB
21 Boznyx. Kucnopon. Ilousitue 6 bubmmoTeka LIOK

' 00 okcuaax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsatue o kucinorax 8 1 bu6mmorexa [HOK

' 1 COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsatue 00 5 1 1 bu6mmorexa HOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Htoro no pazaeny 30

Paznen 3. llepuonnyecknii 3akon u [lepunoanyeckas cucreMa xumudeckux 3j1eMenToB . U. MenaeneeBa. CTpoeHune aroMoB.
Xumndeckasi cBsi3b. OKHCIHTEILHO-BOCCTAHOBUTE/IbHbIE PeAKIINU
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https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aK0H U

31 [Iepnoguueckas cucrema 7 bu6mmorexa [HOK
XAMHYECKUX demMeHToB []. U. https://m.edsoo.ru/7f41837c
Mennene-ea. CTpoeHue atoma
Xumuyeckas CBS3b. Bu6morexa [IOK

3.2 OxucimTELHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEJILHBIC PEAKIINH

Hroro no pasaexy 15 ]r?tlffgf/lr?eegsoggﬁf41837c
PesepBHOE Bpemst BH@HOTeKa HOK

https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 65

[TPOTPAMME
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9 KUIACC

KonauuyecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Kontponbunie | IpakTuyeckue (1uucp )
NMPOrp aMMBbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. BenmecTBO M XUMHUYECKHE PeAKIIHMU
11 IToBTOpeHue u yriuyOneHue 3HaHUH 5 1 bubmoTexa [JOK
' OCHOBHBIX pa3/ieNoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmoTtexa [JOK
' peaKItuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAs JUCCOLIAALIHS. 3 1 1 bu6moTtexa [IOK
' XUMUYECKHE PEAKLIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/LuIbl M UX COeTMHEHUS
21 OO6m1as XxapakTEepUCTHKA XUMHUECKUX 4 1 bubmmoreka [{OK
' sneMeHToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO6m1as XxapakTEPUCTHKA XUMHUECKUX
2.2 3ne1;11eHT01f VIA? el Cepa u eé 6 bubmmoreka LIOK
' TPYIIbL. T-€p https://m.edsoo.ru/7f41a636
COCTMHCHHS
OO61mas XxapaKTepUCTHUKa XUMUYECKIX
2.3 anemeHTOB VA-Tpynmbl. A3ot, hochop u ux 7 1 bubmorexa [TOK
' PYHITBL- ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHHUS
OO61mas XxapaKTepUcTHUKa XUMUIECKIX
24 anemeHTOB |VA-rpynmel. Yriepona u 8 1 2 bubmorexa [IOK
' . py ' pol https://m.edsoo0.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
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Hroro no pazneny 25
Pazngen 3. Mera/iibl M MX COeMHEHUS
. bubmmoreka [IOK
3.1 Obuwie cBojicTBa MeTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmoreka [IOK
3.2 Baxkueiinne MeTaniisl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
41 B 3 bu6amoreka [TOK
. €IIeCTBa U MaTepUabl B )KU3HH YEIOBEKa https://m.edso0.ru/741a636
Hroro mo pazneny 3
p 5 bubmmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67
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IHOYPOUYHOE IINTAHUPOBAHHUE

8 KUIACC
KouanuecTBO yacos DJIeKTPOHHbIE
Ne uu@poBbIe
Tema ypoka Kontpoabusie | IlpakTHyeckue
n/n Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IIpenqmer xumuu. Pons XuMuu B )KU3HU 1 but6moreka [JOK
yeJIoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
2 I 1 bubmmoreka [IOK
OHSATHE O METOJaX IMO3HAHUS B XUMUU https://m.edsoo.ru/ffod227e
[Ipaktuueckas padota Ne 1 «IIpaBuna paGoTsl
3 B 1a00OpaTOpUU U IPUEMBI 0OpaIeHUS 1 bubmorexa HOK
opatop pue obpatlie ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000y TOBAaHUEMY
4 YucTteie BemectBa u cMecH. CrocoObl 1 bubmoreka IIOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTryeckast padora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OUUCTKU MMOBApPEHHOMN 1 bubmmorexa LIOK
pUMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6moteka ITOK
6 ATOMEI U MOTIEKY b1 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE 3JIEMEHTHI. 3HAKHU (CHMBOJIbI) 1 bubmmoreka [IOK
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CII0KHBIE BEIISCTBA 1 brbmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [JOK
yaAp y https://m.edsoo.ru/ff0d2d50
10 3aKO0H ITIOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6moreka [JOK
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Xummyeckas popmyna. BareHTHOCTh aTOMOB
XUMHYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOocuTenpHas aTOMHAsA Macca.

bubmoreka IIOK

11
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca https://m.edsoo0.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B bu6mmoreka [IOK
COEIMHEHNU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Mosib. MossipHas bu6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nyuecKre 1 XUMUIECKUE SIBICHUS. bubmmoreka [IOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciaoBus IPOTEKaHUS bubmoreka [IOK
XUMHUYECKHUX pPeaKkLui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPAaHEHHUsI MACChI BELIECTB. bu6moTexa [IOK
XHMMHUYECKHUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoJIM4ecTBa, MacChl BEIIECTBA MO bubmoreka IIOK
YPaBHEHUSAM XUMUYECKUX PEAKLIMI https://m.edsoo.ru/ff0d5708
Kiaccudukarnusi XuMU9IeCKHUX peakinui
18 (coenuHEHUs, pa3IoKEHHUS, 3aMEIICHHS brbmorexa [TOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIKJIoTIeAUCT. O000IIeHNE U bubmorexa [TOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alNs 3HAHU I
20 KontponsHas padota Nel o teme «BermecTra bu6mmotexa HOK
U XMMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Boznyx — cMeck razos. CocTtaB Bo3ayxa.
Ay VX bubmmoreka [IOK
21 Kucnopoa — saeMeHT 1 pocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusznueckre 1 XMMHUYECKUE CBOMCTBA

22 KHCJI0poa (peaKkiuu OKUCIIEHUS, TOPEHUE) Bubmorexa LIOK
po 1 - TP ' https://m.edsoo.ru/ff0d4614
IlousaTue 06 okcugax
CriocoOnI MOJTy4eHHS KUCIOPOJa B
23 nabopato I/II;I}/’Iq T OMI)IIHJ'ICHPHOHCTI/I brbmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TerutoBo# 3 (HEeKT XUMHUUECKOH PEaKIHH,
24 MOHSITHE O TEPMOXUMHUYECKOM YpaBHEHUHU brbmorexa [JOK
P yp > https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUECKUX PEaAKIHIX
TonnuBo (He(Th, yroJib M METaH).
o5 3 (e b, y 5 ) bubmmoreka [IOK
ArPASHEHHE BO3YX4, CHOCODBL €T0 https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILICHHS
[IpaxTuyeckast pad6orta Ne 3 o teme
26 «ITonyuenue u coOMpaHue KUCIOPOaa bubmorexa LOK
Y N p pona, https://m.edsoo.ru/ff0d4ae?2
W3y4YEHHE €T0 CBOMCTBY»
97 Bonopon — aneMeHT U MpoCcToe BELIECTBO. bubmoreka IIOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
o8 du3nyeckue 1 XUMHUICCKUE CBOIICTBA bu6morexa IIOK
Bojopoza. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 ITousaTue o KMCIOTaX U COIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CnocoObI moryueHust BOJ0pozaa B bu6mmotexa HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme
31 «ITomyuyenne u coOupanue BOIOPOIA brbmorexa [JOK
y N P lOpoAa, https://m.edsoo.ru/ff0d4f42
W3y4YEeHHE €r0 CBOMCTBY»
32 ModnsipHblif 00BEM ra3oB. 3akoH ABorajpo bubmiorexa [TOK

https://m.edsoo.ru/ff0d542e
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Brrunciienust 00bEMa, KOJIMYecTBa BEIIESCTBA

33 ra3a Io ero M3BeCTHOMY KOJIHYECTB bubmorexa HOK
i Y Y https://m.edsoo.ru/ff0d55a0
BEILECTBA WIH 00BEMY
Berarcnenust 006EMOB ra3oB 10 ypaBHEHUIO
34 €aKIIMN Ha OCHOBE 3aKOHA 00BEMHBIX brbmorexa HOK
peart ~ https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B
35 du3nYCCKHe U XUMUYCCKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
. bubmmoreka [IOK
36 CocraB ocHoBanuid. [loHsTHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d592
Bona kak pacrBoputenb. Hacelmenusie u
37 Helfacm epHHLIe paCTBO Bl MaI;-LOBa}I oIS bubsmorexa LHOK
i P PBI. A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[TpaxkTuyeckast padorta Ne 5 o reme
38 «IIpuroroBacHUe pacTBOPOB € ONPCACIEHHOM bubmorexa LOK
p N N p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel pacTBOPEHHOTO BEIIIECTBAY
39 KontponbHast pabota Ne2 o teme bubmorexa [OK
«Kucmopoa. Bogopon. Boga» https://m.edso00.ru/ff0d6342
40 OKkcubl: cocTaB, KiIaccupuKarms, bu6moreka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHne n XUMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KiacCupuUKaus, bu6mmotexa HOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHue u XuMUYECKHE CBOWCTBA bu6moreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kinaccudukarms, bu6moreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydeHre U XUMUYECKHUE CBOMCTBA KUCJIOT bubmorexa [JOK
y https://m.edsoo.ru/ffOdfee2
46 Couu (cpegHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [IOK
MOJy4YEHUs, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Permenue
47 SKCIEPUMEHTAJIBHBIX 3a/1a4 0 TEME bu6mmorexa HOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEUHEHUI»
48 I'eneTnueckas cBsI3b MEXIY KJlaccaMu bubmoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bubmmoreka [IOK
49 O000111eHNE U CUCTEMATH3AIIMS 3HAHUI https://m.eds0o.ru/00ad9ch?
50 KontponbHast padota Ne3 o teme "OcHOBHbIE Bubmoreka IIOK
KJIACChl HEOPTAHUYECKUX COeTUHEHUIN" https://m.edsoo0.ru/00ad9ela
[TepBbie MOMBITKH KIacCU(PHUKAITITU
51 XUMHUYECKUX 3JIEeMEHTOB. [loHsaTHE O Tax bubmorexa [TOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMCHTOB
Ileproanueckuii 3axkoH u [lepuoandeckas
52 CI/Ic?TeMI; XUMHUYECKHX BHGMeETOle anu bubmmoreka LTOK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoasr TIIT6I, TIO TIITBI Bubmiorexa LIOK
PHOEL TPY » HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CoCTaB aTOMHBIX SJIEP. bu6mmotexa HOK
N3oTombr https://m.edsoo.ru/00ada342
CTtpoeHHe JIEKTPOHHBIX 000JI0YEK aTOMOB
. bubmmoreka [IOK
55 aneMeHTOB [lepunoanueckoi cuctemsl /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMUYECKOTO JIEMEHTA TI0

56 ero noJyioxxenuro B Ileprnoamueckon cucreMe 1 bubmorexa [TOK
PHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leprnoamaeckoro 3aKoHa Jist
57 a3BUTHA HayKHU U nipakTuku. [[. 1 1 brbmorexa HOK
p Y ~ p . v https://m.edsoo.ru/00ada96e
MeHpeneeB — y4EHBIN, TIEIaroT ¥ rpakIaHUH
58 DJIEKTPOOTPUIIATEIBHOCTh AaTOMOB 1 bu6mmotexa HOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
59 VoHHAs XHMITECKAA CBA3E 1 https://m.edsoo.ru/00adac34
60 KoBasnenTHas mmoyisipHas XUMHUYECKas CBI3b 1 Bubmorexa HOK
oBaJle OJAp ee eBA3 https://m.edso0.ru/00adaab8
61 K N N « 1 bubmmoreka [IOK
OBAJICHTHAs HETIOJSIpHAs XUMHUYECKasi CBSI3b https://m.edsoo.ru/00adaab
bub6moreka IJOK
62 Crenemn okuceHm 1 https://m.edsoo.ru/00adae28
63 OKUCIUTENBLHO-BOCCTAHOBUTEIBHBIE PEAKIIAT 1 bubmorexa HOK
peakt https://m.edsoo.ru/00adb076
bu6moreka IOK
64 OKXUCIUATETN U BOCCTAHOBUTEIIN 1 https://m.edso0.ru/00adb076
65 KonrpoinpHas pabora Ne4 o reme «CTpoeHue 1 bu6mmotexa HOK
aToMa. XuMHUIecKas CBI3hL) https://m.edsoo0.ru/00adb486
OBHIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 65
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9 KUIACC

KonuuyecTBo yacon DJIeKTPOHHbIE
Ne Hdara uu@poBbIe
Tema ypoka Koutposabhsbie | IlpakTnueckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[Teproanueckuii 3aK0H.

1 [Tepunoanueckasi cuctema 1 bu6mmotexa HOK
XUMHUYECKUX dieMeHToB []. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHUU

2 CBOWCTB XMMUYECKUX HJIEMEHTOB 1 bubmiorexa LIOK

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

3 Knaccudukaius 1 HOMEHKIIATypa 1 bu6moTtexa I[IOK
HEOPTAHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapr xuMudeckou CBSI3U U THUIIBI 1 bubmoreka IIOK
KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padota Nel mo reme

) «[loBTOpEeHueE u yriyOneHne 3HaHUH 1 1
OCHOBHBIX Pas/elioB Kypca 8 Kiacca»

6 Knaccudukanus XuMuaeckux 1 bu6motexa [HOK
pEaKuui 1Mo pa3IMYHbIM MMPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKOU

7 eakiuu. [ToHsTHE O TOMOTEHHBIX H 1 bubmorexa [TOK
PeaKiii. https://m.edsoo.ru/00adbe9a
TeTepOTEeHHBIX PEAKIMAX
[ToHsiTHE 0 XMMUYECKOM PaBHOBECHUHU.

bubaroreka [IOK
8 ®DaKTOPHI, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOMN pCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBECHUA

OKHCIINTEIHLHO-BOCCTAHOBUTEILHBIE

bubmoreka IIOK

o peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTHIECKON
10 nccormarmu. CHIIbHBIE U ClIa0bIe bubmiorexa [IOK
A At https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Hounusie ypaBHEeHUS peaKLuil En6mrozexa OK
yp peaktt https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN Eubmorexa HOK
val https://m.edso0.ru/00add5d8
00 AJIEKTPOUTUIECKON TUCCOIHALINN
XHNMHUYECKHE CBOIMCTBA COJIEN B CBETE
13 OpeacTaBJICHUI 00 bubmiorexa LIOK
peld . https://m.eds00.ru/00add8b2
ANEKTPOUTUIECKON TUCCOIHATIN
14 Iloustue o rmapoimse cojiei bubmorexa LHOK
Ap https://m.edso0.ru/00add9d4
15 O060011IeHNE U CUCTEMATU3 AL bubanoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
ITpaxtrueckas padora Ne 1.
16 <<1£)GHIGHI/IG 31<cni AMEHTAIBHBIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a7a4uy
KontponsHas padoTta Ne2 o teme
17 «IIIEKTPOJIMTHUECKASA JUCCOLIMALIN bubmiorexa [IOK
p a1 HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUN B PACTBOPaX»
OO6m1as XxapakTEepPUCTHKA TaJOTESHOB.
18 XyUMHUYECKHE CBOMCTBA HA IPUMEDE Eubmorexa HOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposonopoa. ConsHast KUCIIOTA, bubmoTeka [JOK
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XAMHYECKHUE CBOMCTBA, MTOIYYECHHE,
MIPUMEHEHHUE

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

[Ipaktuueckas pabota Ne 2 o Teme

bubmoreka IIOK

20 «[lomyuenue coOMTHON KMCIIOTHI
JyTIeHnE €07 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOUCTBY
Bbruncnenust no ypaBHEHUSIM
21 XUMHUUECKHUX PEaKIUi, €Cli OJIUH U3 Bubmiorexa LIOK
PeaKiim, a https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO01mas XxapaKTepucTHKa SJIEMEHTOB bubmoTtexa [IOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnotpornHble MOIU(UKALIUY CEPHI.
23 Haxosxnenue cepbl 1 €€ COeqUHEHN bubmoreka [TOK
B IIpupoae. XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo, cTpoeHue, GU3NICCKIe bubmmorexa [HIOK
U XMMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHas KMCIOTA,
25 (bmnqecxnre) u xmfnqecm/le CBOIiCTBa bubmorexa LIOK
’ https://m.edso0.ru/00adea28
MIPUMCHEHHU
XHMMHUYECKHE PEAKIUH, JIEKAIINE B
OCHOBE MPOMBIIIIEHHOTO CII0co0a
MOJy4YEHUSI CEPHOU KUCIIOTHI. bubmmotexa [IOK
26 _
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollei cpeibl COeTMHEHUAMHU
cepbl
97 BrIunciieHre MacCcOBOM 10U BEIXOA bubaroreka [IOK
MPOAYKTA pEAKIUN https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA 3JIEMEHTOB bubmoTeka [JOK
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V A-rpymrbl. A30T, paclipoCTpaHEeHHE
B IIpHUpoe, Gpuzndeckue u
XAMHYECKHE CBOMCTBA

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

AMMHaK, ero puzndeckue u

29 XAMHYECKHAE CBOMCTBA, TIOJTyUYCHHE U brbmorexa HOK
> THOTY https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas padbora Ne 3 o Teme
30 «llTonyuenne aMmmMuaKa, U3y4eHHE €TO bubmorexa HOK
_ y » 13Y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, e€ PU3NIECKUe U bubmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHS B Kaue€CTBE MUHEPaTbHBIX

32 o0penHuii. XMMHUYECKOE bubmorexa LOK
yHoOp ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH Cpebl
COCIMHCHUSIMH a30Ta
®dochop. Oxcun dhochopa (V) u

33 (bocf))o pHaH KI/ICJI((l))Ta (1)(1)I/II)3HEIG():KI/IG " bubmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, TIOJTyYEeHUE
Ucnons3zoBanue ¢pocdaros B

34 KaueCTBE MUHEPAILHBIX Y100pCHU. bubmmoreka [IOK
3arpsi3HEHUE NPUPOTHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacnpocTpaHeHHE B

35 pu i g gmnzecgl)/le 1 XUMUYECKUE bubmorexa [JOK

P P Ac, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yraepoaa, ux pusnyeckue u bubmoTtexa [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIOTUYECKHE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcuIoM yriepoza (1V)

37 VYrosbHas KUCJIOTA U €€ COJIN bubmorexa [TOK
https://m.edsoo.ru/00ae006c
[IpakTtuueckas padbora Ne 4 o Teme
"[lostyueHue yriekuciioro rasa. bubmmotexa [IOK

38
KauecTBennas peakius Ha kKapOoHaT- https://m.edso0.ru/00ae027e
HnoH"

[TepBoHauaabHBIC TOHATHUS 00
39 OPraHMYECKUX BEIIECTBAX KaK O bubmorexa [IOK
p m https://m.edso0.ru/00ae054e
COEIMHEHHUAX yIiIepoaa
40 KpemHuuii u ero coeiuHeHus bubmrorexa [TOK
p g https://m.edsoo.ru/00ae080a
[IpaxkTuyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bu6moTtexa [IOK
«BaxkHen1me HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbhas padota Ne3 o teme

42 «Baxkuen1me HeMeTalJIbl ¥ UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO6m1as XapaKTEPUCTHKA XIMHUYECKUX
3JIEMEHTOB — METaJIOB.

43 Metannuyeckas CBSI3b U bubmmoreka [IOK
MEeTaJUTMYecKasi KpUCTaJUIMYeCKast https://m.edso0.ru/00ae103e
pemérka. Pu3nueckue CBOMUCTBa
METaJUIOB

44 XUMUYECKHE CBOMCTBA METAJIJIOB. bubaroreka [IOK

DNEKTPOXUMUYECKUM P

https://m.edso0.ru/00ae1156
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HaIIPSI)KEHUN METaJIOB

O61ue crocoObl MoTyYeHHs
MeTaioB. CrinaBel. Berunciienus 1mo

bubmoreka IIOK

45 YPABHCHHMAM XHMIHCCKHX PCaKiiH, https://m.edso0.ru/00ae1156
€CJIM OJIMH M3 PEareHTOB COJICPKUT
TpuMecH
46 IToHsaTHE 0 KOPPO3UH METAIIIOB brbmorexa [JOK
pp https://m.edso0.ru/00ael278
bubamnoreka [{OK
4t [Henoumbie MeTauILI https://m.edsoo0.ru/00ael4b2
48 OKcHbl M TUAPOKCUIBI HATPUS U bubmoTtexa [JOK
KaJnsg https://m.edsoo0.ru/00ael14b2
49 [[{enouHO3€eMeNbHBIE METAIUIBI — bu6moTtexa [IOK
Kanblui ¥ MarHui https://m.eds00.ru/00ael5e8
50 Bakneiiiye coeJUHEHUS KaJIbI[Us bubmorexa LOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0o001IeHrEe U CUCTEMATU3aI[Us
3HAHUI
59 JKécTkoCTh BOJIBI M CITOCOOBI €€ bubmoreka IIOK
yCTpaHEHHUs https://m.eds00.ru/00ae1886
[Ipaktuueckas pabota Ne 6 mo Teme
53 "YKECcTKOCTh BOABI M METOIBI €6 brbmorexa HOK
\ a a https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmoreka [IOK
54 Amomumnid https://m.edsoo0.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCUIA U bu6moTtexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoreka [IOK
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https://m.edso0.ru/00ae1d86

Oxcuabl, THAPOKCHIIBI U COJIH JKeJle3a

bubmoreka IIOK

S7
(1) u xeme3a (1) https://m.edso0.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AIIUSA
3HAHUI
[IpakTtuueckas padora Ne 7. Permenue
59 SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME bu6mmotexa HOK
«BaxHneine MeTaubl U UX https://m.edso0.ru/00ae3de8
COCJIMHEHUS»
Brrurcnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKLni, €ClIN OJUH U3
pEeareHToB J1aH B U30BITKE UJIH bu6moreka IJOK
60
COJEPKUT IPUMECH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIA BBIXOJa IIPOTyKTa
peakiuu
61 O06001enne 1 cucTeMaTH3aIus
3HAHUU
KonrpoisHas pabora Ne4 o teme
62 «BakHeumme MeTauibl 1 UX
COCTMHECHUS
BemectBa 1 MmaTepuaisl B bubmmoreka [IOK
63 .
MTOBCETHEBHOM )KM3HHU YEJIOBEKA https://m.eds00.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE bubmmotexa [IOK
64 .
OKpY KarolIeh cpepl https://m.edsoo.ru/00ae4270
65 Pouib xuMuu B pelieHuun bu6mmotexa HOK
9KOJIOTHYECKUX MPOOIIeM https://m.eds00.ru/00ae4270
66 PesepBusiit ypok. O0o01IeHNE U bubmoTteka [JOK

cHCTeMaTu3alus 3HaHu!

https://m.edso0.ru/00ae0d0a
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67 PesepBHbIit ypok. O0001IeHUE U

CUCTEMATH3AIUA 3HAHUU

bubmoreka [IOK

https://m.edso0.ru/00adb33c

https://m.eds00.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

67
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOT'O TPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS YYEHUKA

* Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I1IeCTBO

«I/IS,H aTrcJIbCTBO ((HpOCBCHICHI/IG»

METOINUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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