MHUHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOHN ®EJEPAIIMA
JenaprameHT oOpa3oBanus U Hayku bpsiHckoil o0JacTu
Anmunucrpanus KpacHoropckoro paiona

MBOY Saosckasa COI

PACCMOTPEHO CbIMECUJIHO  VreEPxaBHO
Ha 3aceganun MO 3amMecTuTeNnb AUPEKTOpa
»o oyt ~ /
% gy
7C Y X 8!
U_Im»é/m(o H.C. Ipumen O.B. s (%30 i
Nel ot 16 aBrycra 2023 r. Nel ot 18 aBrycra 2023 r. ik )
p% -
PABOYAS ITPOT'PAMMA

yueOHOro npeamera «XHMHS» TSI OCHOBHOT'O O0IIIETO 00pa3oBaHUs

Cpok obyuenus:2 rona (7-9 kiacc)

c. laoBka 2023 rox



MNOACHUTEJBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (herepabHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUENIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepannm.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpaTteruu OOydeHUs,
BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMH YUEOHOTO MpeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepx aHue, IpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KAaHUS, PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEM 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yue€OHO-IIO3HABATEIbHOMN
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’KUT OCHOBOH 11 (pOpMHpPOBAHUS MUPOBO33pEHUsT 00y4daroerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEeM YCTOWYMBOTO pPAa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMmMOpa3BUTUS U (OpPMUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuOHAIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YyYarOIINXCS,

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K MPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOe 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHsT B OOy4YE€HHH XUMHUHU 00OecredyMBaroTCs CHElU(UKON colep:kaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorniyeckd aJalTUPOBAHHBIM OTpPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUH OPTraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHHM C(HOPMHPOBaHA HAa OCHOBE CHUCTEMHOTO
noxxoja kK €€ msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— @TOMHO - MOJIEKYJISIPHOTO YY€HHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yuenune xumuun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiaccel» u «du3uka. 7 Kiacey.

[Tpu u3y4eHNM XUMUU TPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUI OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTFHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOPMHpPOBAHUH
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWH MHUPOBO33PEHUYCCKOTO XapakTepa, S3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKHX PEaKIuil, B
bopMUPOBaHUM ¥ PA3BUTUH I[IO3HABATEJIBHBIX YMEHUH M HUX TNPUMEHEHHMH B Yy4eOHO-
MO3HABATEIIbHOW U Y4EOHO-UCCIEI0BATEILCKOM ACITEIHPHOCTH, OCBOEHUHU MPaBUII 0€3011aCHOTO
oOpalieHus ¢ BeIeCTBAMH B MIOBCETHEBHOM >KU3HMU.

[Ipy u3ydyeHWH XUMHUU Ha YpPOBHE OCHOBHOTIO OO0IIEro OO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
MpUOOpPENH TaKKe LeH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEUICHUH, CIMOCOOHON aJanmTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAampaBJICHHOCTh OOYYEeHHS Ha CHUCTEMaTHYeCKoe MpUOOIIeHHEe O0O0ydJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOOpa3HON AEATEeIbHOCTH, MO3HAHUSA M CAMOMO3HAHUS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB JACSITEITbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpPA, WUCIIONB3Ys 3HAHUS H
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— ¢opmMupoBaHue y 00yJaromuxcs TYMaHUCTUYECKUX OTHOIICHH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHWUU I BBIPAOOTKH DKOJOTUYECKU IE€JECO00Pa3HOTO TMOBENCHUSI B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHS OOINEYETIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00yueHUsI.

OO1ee 9nCIio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumun. Poap XMMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BenlecTBa. PU3NUECKUE CBOMCTBA BEUIECTB. ArperaTHOe COCTOsiHUE BellecTB. [lonsaTue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 2JIEMEHTBI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
ITpocTeie U Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsI aTOMHast Macca. OTHOCUTENIbHAs MOJIEKYIISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

Konunuectso BemecTBa. Monb. MossipHas macca. B3auMoCBsA3b KOJIMYECTBA, MaCChl U
qHCciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacy€rsl mo popmysiaM XUMHUYECKUX COCTUHECHUH.

duznyeckue U XUMUUECKHE ABJICHUS. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH
COXpaHEHMsI MacChl BeLECTB. XUMHUUYECKHe ypaBHeHMs. Kinaccupukaius XuMHUECKUX peakuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MTOCYA0H, MpaBUIaMH padoThl B 1abOpaTopuu U npuéMaMu
oOpatieHus ¢ 1abopaTopHbBIM 000PYAOBAaHUEM, U3YyUEHHE U ONMCaHue (PU3MUECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0jeHne PU3NUECKUX (IUIaBJIeHNUE BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIICHUE U KOHAEHCALKs BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOM IMPOBOJIOKH, B3aMMO/ICHCTBHIE MeJIa C KHCIIOTOW) sIBICHUH, HAaOI01eHne
U OIIMCAaHUE MPU3HAKOB MPOTEKAHUs XUMUUYECKUX peakluil (pa3yioskeHue caxapa,
B3aMMO/IEIICTBHE CEpPHON KUCIIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aMMO/JICHCTBHE kKeje3a ¢ pactBopoM conu Meau (I1), mzydenue cnoco6on
paszeneHns cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUILTPOBAHKE, BHIIAPUBAHNE, TUCTUILIALINSA,
XpomaTorpadusi, IpoBeIeHUE OYUCTKU IOBAPEHHOMN COJIM, HAOII0ICHNE U OITMCaHUE
pE3yJIBTAaTOB IPOBEIECHUS ONbITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 31eMeHT U IPpoCcToe BELIECTBO.
Haxosxnenue kucioposa B mpupoie, pusnueckue u XuMU4YeCKrue CBOMCTBA (pEeaKLUU TOPEHHS).
Oxcuapl. [Ipumenenne kucnopoaa. CriocoObl MoMydeHUs: KUCIOPoAa B JIaOOpaTOpuu U
npoMelnuieHHOCTH. KpyroBopot kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(PUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ (heKkT XUMUUECKOH peakny, TEepPMOXMMUYECKHE YPaBHEHHUS, K30~ U
AHIOTEPMUYECKUE PEAKIIMH. TOIIMBO: YTOIb U METaH. 3arpsi3HEHUE BO3yXa, YCUICHNE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupoJie,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! nomydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PactBopsl. Hackliennsie n
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10715 BEIIeCTBa B
pacTtBope. XUMHYeCKUe CBOMCTBa BoAbl. OCHOBaHUA. Posib pacTBOPOB B IPUPOAE U B XKU3HU



yesoBeka. KpyroBopot BoJibl B IpUpOE. 3arpsA3HEeHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heoprannueckux coenunennid. Oxcuapl. Kimaccuduxarnmst okcuaos:
coJieoOpa3yrorue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) U HecoJieoOpasyromue. HomeHnkmarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanwmst. Knaccudukanus oCHOBaHUMN: MIENTOYN U HEPACTBOPUMBIC OCHOBAHHS.
Howmenkiiarypa ocHoBanuil. @U3HM4YECKHE U XUMUYECKUE CBOMCTBA OCHOBaHU. [lonyuenune
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usndeckue U XUMHUECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosnyuenue kucior.

Conu. Homenknarypa coneil. @usznueckrue u XuMudeckue cBorictsa coiueil. [lonyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpe/IesICHIE COJIepyKaHMsI KHCIOPOAa B BO3/AyXe, MOIy4YeHue, coOupanue,
pacro3HaBaHHE U U3YYE€HUE CBOMCTB KUCIOPOAa, HAOI0IeHHUE B3aUMO/ICHCTBUS BELIECTB C
KHUCITIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHusl (Ioxkapa), 03HaKOMIIEHHUE C
0o0pa3iamMu OKCHJIOB M ONUCAHUE UX CBOMCTB, MOJIyYCHHUE, COOMPaHHE, paCllO3HaBaHUE U
U3y4eHHE CBOMCTB BOI0pO/Ia (TOPEHHUE), B3auMOIeiCTBHE Bo1opoa ¢ okcuaom mean (1)
(BO3MOYKHO HCITOJIb30BaHKE BUIEOMATEPHUAIIOB), HAOMOIeHUE 00Pa3IOB BELIECTB KOIUYECTBOM
1 Mouib, uccienoBaHre 0COOEHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEH pPACTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBUE BOJBI C META/NIaMU (HATPUEM U KaJbliieM) (BO3MOXKHO MCIOIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEJOBaHE 00Pa31I0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE N3MEHEHHS OKPACKU MHANKATOPOB B PACTBOPAX KHUCIOT U IIeNI0ueH, u3yuyeHue
B3auMoieiicTBus okcuaa meau (11) ¢ pactBopom cepHOI KUCTOTHI, KUCIOT C METAJIJIaMH,
pEAKIHI HEUTpATU3ALNH, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, pEHIEHUE HKCIIEPUMEHTANIbHBIX 3aa4 110 Teme «Baxueiime
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IHepuoauveckuii 3akon u Ilepuoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKasi CBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKY KIaCCU(PUKAIIMU XUMUYECKUX AIeMEHTOB. [[oHsATHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (IIIETTOYHBIE U IIETOYHO3EMETbHBIE METAJUIbI, TAJIOT€HBI, UHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIECKUX dneMeHToB JI. WM.
MenneneeBa. Kopotkonepuoanas u niuHHONepuoanas Gopmsl [leproanueckoil cucteMsl
xumudeckux 3nueMeHToB . . Menaeneesa. [lepronsl u rpynmnbl. PU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XUMHUECKUX dN1eMeHTOoB [leproaudeckoi CUCTEMBI
. . MenneneeBa. XapakTepUCTUKAa XUMAYECKOTO JIEMEHTA MO €ro MOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS PaINyCca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue [leprnoandeckoro 3akoHa u [lepuogndyeckoi CHCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (1oJsipHasi U HENOJIIpHAsi) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucnenus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIIJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THIPOKCHIA
LMHKA C pacCTBOPaMH KUCJIOT U LIEI0YEH, IPOBEICHUE ONBITOB, MJUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuu pPa3yIoKEeHNs, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexXnpeIMEeTHBIX CBSA3EH MPU U3YyYEHUU XMMUU B 8 KJ1acCe OCYILECTBIISIETCS
yepes UCIOJIb30BAaHHUE KaK OOIIKUX €CTeCTBEHHO--HAyYHBIX OHATUMN, TaK U MOHATHIH,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mme ecTecTBEeHHO--HAyYHBIC TIOHATHS: HAYUYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJINU3, CUHTE3, KJIacCU(PUKAIUs, IEPUOIUIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, ©30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3apsij, BELIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSTHUE BEILIECTBA, a3, (PU3NMUecKue BeIMUHHBI, SANHHUIIBI H3MEPEHHUSI, KOCMOC, TUIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOIBI, TTOJIC3HBIE
HCKOIIaeMbl€, TOIUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

IIepnonnueckuii 3akoH. Ileprnonnueckas cucrema XUMHUYECKUX 21eMeHTOB /1. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIMsl, KAJIbLUA U X COEIUHEHUN B COOTBETCTBUH C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIbl XUMUYECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH U BUJJA XUMUYECKOU
CBSI3H.

Knaccudukanmst 1 HOMEHKJIaTypa HEOPTAaHMYECKUX BEIIECTB. XMMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIINXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEIMHEHUMN, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peaklyii O pa3IMuHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEIIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTEeTIeHEN
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 0 YYaCTHIO KaTanuzaropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTHE 0 cKOpOCTH XMMHUYecKoH peakiuu. [Tonarue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHaTre o roMOreHHBIX U TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xumMuyeckom paBHOBecHH. PaKTOPHI, BIUSAIONINE HA CKOPOCTh
XUMHUUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, FIEKTPOHHBINH OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHOMN peakiy. CocTaBlIeHUE YPaBHEHUIN OKUCIUTENBHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 2MeKTPOTUTHUECKON TUCCOIMALINU. DICKTPOIUTHI U HEINEKTPOoIUThl. KaTnoHsl,
AHUOHBI. MexaHU3M JAUCCOLMAIIMY BEUIECTB C Pa3IMYHBIMU BHIaMU XUMUYECKOU CBSI3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, OJTHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUsI peakiinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MpeJICTaBICHU 00 NMEKTPOIUTHYECKOM qucconuanui. KauecTBeHHBbIE peakiui Ha HOHBI.
[TonsaTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJIEJIIMUA KPUCTAINTUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEeMeTaJUIOB (rpaduTa U ajiMasa), CJI0KHBIX BEUIECTB (XJIOpHIa HATPHs),
UCCJIEJOBAaHHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEaKIIMU OT BO3JIEHCTBUS PA3IUYHBIX
(bakTopoB, HCCIEA0BaHUE IEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLUALIU
KHCIIOT, 11eJIoueil U coseld (BO3MOKHO MCIIOIb30BAHUE BUIEO MAaTEPUAJIOB), IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS peakinii HOHHOTO oOMeHa (0Opa3oBaHue
0CaJIKa, BbIJIEJICHHE ra3a, 00pa3oBaHUE BO/IbI), ONBITOB, UJUIFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUil (TOpEHUE, pEaKuu pPa3yioKeHUs, COSTUHEHMUS),
pacro3HaBaHHe HEOPTaHHMUECKUX BEIIECTB C TTOMOIIbIO KAYECTBEHHBIX PEaKIINil Ha NOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenenu okucieHus. CtpoeHne u Gpu3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.
XvMHYeCcKue CBOWCTBA HAa MMPUMEpE XJIopa (B3aUMOCHCTBHE ¢ METAJIIaMH, HEMETallJIaMH,
niesoyamu). Xaopoogopos. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, OJyYEHHE,
npuMeHeHue. JlelicTBre Xopa 1 XJ0pOBOJOPO/ia Ha OpraHu3M YeslioBeka. BaxkHelue Xaopuast
Y UX HaXO0XJICHUE B IPUPOJIE.

OO6m1as xapakrepuctika 31eMeHToB VIA-rpynnbsl. OCOGEHHOCTH CTPOECHHUS aTOMOB,
XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHne U pU3nYecKkue CBOMCTBA MPOCTHIX BEILIECTB —
KHCJIOpOJia ¥ Cephl. AJNTOTPONHBIE MOAU(UKALIMK KUCIOPOJIa U cepbl. XUMUYECKHE CBONCTBA
ceprl. CepoBOI0pOJ, CTpOCHHE, GU3NUECKUE U XUMUYECKHEe CBOMCTBA. OKCHUIBI CEphl KakK
NPEeJCTaBUTENN KUCIOTHBIX OKCHOB. CepHas KUCIoTa, PU3NUECKUEe U XMMUYECKHE CBOUCTBA
(obO1mpe Kak npeacTaBUTENS Kiacca KUCIOT U crenuduueckue). XUMHUUECKUE PeaKIii,
JIeKale B OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a MoxydeHus cepHoi KucnoThl. [Ipumenenue
cepHoii kucinoTsl. CoiM CepHOM KUCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-noH. Haxoxnenue
CEpbI U €€ COEIMHEHUN B IPpUPOJE. XUMUUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPE/Ibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €To
MPeIOTBPALLICHUS.

OOm1as xapakTepucTika 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IPUpPOIE, PU3NUECKUE U
XuMHueckue cBoiictBa. KpyroBopot a3ora B npupojie. AMMHAK, ero Gu3n4eckue U XMMHYECKHe
CBOIiCTBa, mosiyueHue u npuMeHeHue. Coan aMMOHUS, UX GU3NYECKUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakius Ha MOHbl aMMOHMsSI. A30THasl KUCJIO0Ta, €€ MOJIy4YEHuE,
¢du3nueckre U XMMUYECKHe CBOMCTBA (00IIMe Kak MPeCTaBUTENs Kacca KUCIOT U
cnenuduyeckue). Micrnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAJIbHbBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3/1yXa, MMOYBHI M BOJ0EMOB). Dochop, auIoTponHbie MOU(BUKAIIIH
docthopa, pusnueckue u xumuueckue corctBa. Oxeua pocdopa (V) u pochopnas kucnora,
du3nyeckre U XMMUUYECKHE CBOMCTBA, nostyueHue. Mcnonb3oBanue pocdaros B kauecTse
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHToB IV A-rpynmbsl. OCOGEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. YTIEpOo/1, aJUIOTPOIHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHHUE B
npupoe, Gpu3ndeckue 1 XuMuueckue cBoiicrsa. Ancopouus. Kpyroopor yrieposaa B npupoze.
Oxcuapl yriaepoja, ux (pusnueckue U XMMUYeCKUe CBOMCTBA, ACHCTBUE HA )KUBbIE OPIraHU3MBI,
MOJIyYCHUE M TPUMEHEHHE. DKOJIOTHYEeCKHEe POOJIeMbI, CBA3aHHBIC ¢ OKCHI0M yriepoaa (1V),
TUIOTEe3a II00ATFHOTO MOTETUICHUS KITUMaTa, MapHUKOBBINA 3P PEeKT. YTollbHAs KUCTIOTa U €
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOIy4YeHue U puMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-noHbI. Vcnonbp3oBaHue KapOOHATOB B ObITY, MEAULIMHE,
IPOMBIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHX yriiepoa
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, TaHOJ, TJIMLEPHH, YKCYCHas KucinoTa). [Ipuponnsie
UCTOYHUKHU YIJIEBOOPOIOB (yrojib, IPUPOIHBIN ra3, HepTh), MPOAYKTHI UX NEPEepabOTKU
(O6eH3uH), UX POJb B OBITY ¥ MPOMBIILIEHHOCTH. [IoHSITHE O OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OeKax, yrieBojax — U UX poJIM B KU3HU YeJoBeKa. MarepralbHOE €UHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

KpemHuii, ero ¢pusnyeckue 1 XMMHUUYECKUE CBOMCTBA, OJIyY€HUE U IPUMEHEHUE.
CoenuHaeHus KpeMHUs B ipupoje. Obuue npeacrapieHus o6 okcune kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MaTepHallbl: KEpaMHKa, CTEKJI0, IEMEHT, O€TOH, kesie300eToH. I1pobiaemsl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3l0B HEOPraHUYECKUX BEILIECTB, CBOWCTB COJITHOM KUCIIOTHI, IPOBEACHNE
Ka4eCTBEHHBIX PEAKIMIA Ha XJIOPUA-UOHBI U HAOJIIOA€HUE IPU3HAKOB UX MTPOTEKaHMsI, OTIBITHI,
oTpakaromye GU3NYecKue 1 XUMUYECKHE CBOMCTBA rallor€HOB U UX COEMHEHUH (BO3MOYKHO
MCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHUE C 00pa3liaMy XJIOPUJIOB (FaJIOT€HUIOB),
03HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHNE
BUJIEOMATEpHaJIOB), HAOIIOJeHNE Tpoliecca OOYTIMBaHMs caxapa MoJl 1eHCTBHEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI, N3yUYeHHE XMMUYECKHX CBOMCTB pa30aBIeHHON cepHOH
KHCJIOTHI, POBE/IEHNE KaUECTBEHHOMN peakliiy Ha Cylb(paT-uoH U HaOII0eHUE MTpU3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHUE C (PU3NUECKUMH CBOMCTBAMU a30Ta, (ocopa 1 UX COSAUHEHUN
(BO3MO’KHO HCIOJIB30BAHNE BUIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (OocHOPHBIX YAOOpEHMUIA,
nojy4yeHue, coOupanue, pacro3HaBaHie U U3y4eHHE CBOMCTB aMMHUaKa, IPOBEACHNE
Ka4eCTBEHHBIX PEAKIIMiA Ha HOH aMMOHUS U (pocdaT-noH 1 u3y4eHne MPU3HAKOB HX
MPOTEKaHUs, B3aUMO/IEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), U3yUSHHE MO/JIeNIel KPUCTAITMUECKUX PEHIETOK aMasa,
rpaduTa, QpyuiepeHa, 03HaKOMIIEHHE € TIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MTPOTHBOTa3a, MOJydeHne, COONpaHne, paclio3HaBaHHE
U U3y9YCHHE CBOMCTB YTJIICKUCIIOTO Ta3a, MPOBEJICHNE KaueCTBEHHBIX PEeakInii Ha KapOoHAT U
CHJIMKAT-HOHBI M U3YYEHHUE NMPU3HAKOB UX MPOTEKaHUs, 03HAKOMIIEHHUE C TIPOTyKIIHEH
CHJIMKAaTHOW MPOMBIIIJIEHHOCTH, pellIeHHE HKCIIEpUMEHTAIBHBIX 331a4 10 TeMe «Baxueime
HEMETAJUTB M UX COCTUHEHUSY.



MeTajiibl M UX COeIHMHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX AIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkeHus B llepuoanueckon cucreme xuMudeckux amemeHToB /. . MenneneeBa u cTtpoeHus
aroMoB. CTpoeHHEe MeTAJIOB. MeTaJinuecKas CBsI3b U METAIIIMYECKask KpUCTANIMYECKas
peméTka. IEKTPOXUMUYECKUM psii HAPSIKEHU MeTauioB. @U3MYECKHE U XUMUYECKUE
cBoiicTBa MeTaioB. OOmIME CIIOCOOBI MOTyYeHUsT METAIIOB. [ToOHATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIiaBsl (CTallb, 9yTYH, TIOPATIOMUHIA, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTaibl: TosoxkeHue B [lepronnueckoi cucreMe XMMUYECKUX JIEMEHTOB /.
N. MenpeneeBa, CTpOGHUE UX aTOMOB, HaXOXJeHUE B ipupoje. Pusndyeckrue 1 XUMUYECKHE
CBOMCTBa (Ha mpUMepe HATpus U Kayust). OKCUIBI U THAPOKCU/IBI HATpUA U Kanud. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHIH,

[IlenoyHoO3eMenbHBIC METAIUIBI MAarHUM U KaJblMii: mosioxkeHue B [lepuoanueckoit
CcHUCTEME XUMUUYECKUX eMeHTOB [[. . MeHieneeBa, CTpOCHUE UX aTOMOB, HAX0XKJIECHUE B
npupozae. Puznueckrne U XUMHUYECKUE CBOMCTBA MarHus U Kajablus. BaxkHenmme coeIMHEeHns
KanbpIus (OKCUI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

Anmtomunuii: nonoxxenue B [lepuonuueckoit cucreme xumuueckux anemeHton [1. U.
MenneneeBa, CTpo€HUE aTOMa, HAXOXKACHUE B TIpupoae. Pu3ndeckrue 1 XUMUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH 1A TFOMUHUS.

Keneszo: nonoxenue B [lepronueckoit cucreMe XuMudeckux 3yemMeHToB /. H.
MenneneeBa, CTpOEHUE aTOMa, HAXO0XKJEHHUE B TpUpojie. PU3nyecKue 1 XMMUYECKUEe CBOMCTRA
xenesza. Oxkeugipl, ruapokcubl 1 conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

03HAaKOMJICHHE ¢ 00pa3IiaMi METAJIOB U CIUIABOB, MX (PH3NUYECKUMH CBOMCTBAMH,
M3y4YeHUE Pe3yJbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIIOJIB30BAHUE BUICOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICUCTBUS OKCHJIA KaJIbIIUs U HATPUS C BOJAON (BO3ZMOXKHO MCIIOIB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB jKECTKON BOJIBI, IIPOIIECcCa TOPEHUS JKeye3a B
KHCTIOpo/ie (BO3MOXKHO HCIOJIb30BAHKUE BUJICOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MarHUS, KaJIbIIM, aTFOMUHUS, ITUHKA, xkene3a (1) u xenesza
(1), meau (1), HaGMOACHUE U OMMCAHKE TIPOIECCOB OKPAIIMBAHUS TNIAMEHH NOHAMH HATPHS,
KaJus ¥ Kanblys (BO3MOKHO HCIIOIH30BaHHE BUIEOMATEPHAIIOB), CCIIeI0OBaHIE aM(OTEPHBIX
CBOMCTB IMAPOKCH/IA aJTFOMUHUS U THUJIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 337124 110
TeMe «BakHelne MeTajIbl i UX COCIUHCHHS)).

XuMHus M OKpyKaoLas cpeaa

BemiectBa u Matepuaisl B IOBCEITHEBHOM KMU3HU UenoBeKa. bezonacHoe nucnoab30BaHne
BEIIECTB U XMMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKHX 0KOTaX U
OTPAaBJICHHSIX.

XHUMHYECKOE 3arps3HEHNE OKPYKaIoIIel cpeapl (TIpeaesibHast TOmyCcTUMasi KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIBI).

Meswcnpeomemmnnie ceasu

Peanuzanus MexnpeaMETHBIX CBSA3€H MPU U3yYEHUHU XUMHUHU B 9 KJ1acCe OCYIIECTBISAETCS
Yyepes UCIMOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHSATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO0r111e ecTeCTBEHHO-HAYYHbIC TIOHITHS: HAyYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHaJIN3, CUHTE3, KIacCU(PHUKAIS, IEPUOTNIHOCTh, HAOTIOACHHE, IKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: Matepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI,
PaaOaKTHBHOCTh, MOJIEKYJIA, SJIEKTPUICCKHUIT 3apsi]l, TPOBOJHHUKH, TOJYITPOBOIHUKH,
JIMAJIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TEJI0, 00BhEM, arperaTHOE COCTOSTHHE BEIECTBA, I'a3,
pacTBOp, paCTBOPUMOCTD, KPHCTAIIMUECKAs PEIIETKA, CIIIaBbl, PU3HMUECKUE BETMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

Bbuosorus: ¢poTocunTes, ApIxaHue, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE YI00OPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, TIOJIC3HEIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00I11er0o 00pa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 00Y4EHUS] XUMHH B €IMHCTBE YU€OHOM U BOCTIUTATEIHHOM JIEATEIFHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMUA POCCHICKUMU COIIMOKYJIBTYPHBIMHU U TYXOBHO-
HPABCTBEHHBIMU I[IECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE NMPAaBUIAMHU U HOPMaMU MOBEJICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3ALIMN O0yYaOLIUXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTH O0YJAIOIIUXCSA PYKOBOICTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI U PACIIMPEHHE OTIbITA JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIE/INI0, TOHUMAHUS 3HAYCHUS] XUMUYECKOW HAyKH B )KU3HH COBPEMEHHOTO O0IIEeCTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOI MH(OPMALIEH O MepeIOBhIX JOCTHKEHUIX U OTKPBITUAX
MHUPOBOH M OTE€UECTBEHHON XUMUM, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLUANBHBIX HOPMAaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOLICHUH B
KOJUJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOMH,
y4eOHO-HCCIIEI0BATENBCKOM, TBOPUECKOM U APYTUX BUAAX NESATEILHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HO COBMECTHOM AESITEIbHOCTH IPU BHIIIOJHEHUH YU€OHBIX, [I03HABATEIbHBIX 33/a4,
BBIMIOJTHEHUH XUMHYECKHUX IKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOITOHMMAHHIO U B3aMMOIIOMOIIH B TMPOIlecce ITON yueOHON AeSITeNbHOCTUA, TOTOBHOCTH
OILICHUBATh CBOE MTOBEJICHHNE U TIOCTYIIKM CBOMX TOBAPHILEH C IO3UIINK HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE PEACTABICHUS O BEIIECTBE M XMMUYECKON peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY JUIS
MOHWMAaHHS CYITHOCTH HAYYHOH KapTHHBI MHpPA, IPEICTABICHHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS TIPUPOJIBI, B3AUMOCBS3IX YeJIOBEKA C MPUPOTHON CPEIoH, O poITu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA MTOJyYeHHE HOBBIX 3HAHUH MO0 XMMUH,
HE00XO0UMBIE /ISl 00BCHEHHS HAOJII0JaeMBIX TPOLIECCOB U SIBIICHHI, TIO3HABATEIBHOM,
MH(POPMAIMOHHON 1 YUTATEIHCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOW PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K 00YUCHHIO 1 TTO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CTIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHON U UCCIIEIOBATEILCKON IEATETbHOCTH, K OCO3HAHHOMY BBHIOOPY
HaMpaBJICHHOCTH M YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHME [IEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 37I0POBBI 00pa3 KU3HU, OCO3HAHUE MTOCIICICTBUI U HETIPUSITHE BPEIHBIX
npuBbIUeK (YHOTpeOIeHUs allKoroisi, HAPKOTUKOB, KYpPEeHUs ), HEOOXOAUMOCTHU COOIIOICHUS



npaBujI 6€30MaCHOCTH MPU OOpAICHUH C XUMUYECKHUMU BEIIECTBAMU B OBITY U PEAIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuii U Tpyia pa3IndHOro poja, yBaKCHUE K
TPYAY U pe3yibTaTaM TPYAOBOH NESTEIHLHOCTH, B TOM YHCIIC HA OCHOBE IPUMECHEHUS
NPEIMETHBIX 3HAaHUN TI0 XUMHUH, OCO3HAHHBII BHIOOP MHANBUIYAIBHOM TPAEKTOPUHU
MPOJIOIHKCHHS 00pa30BaHUsl C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIENIHOM MPO(ecCHOHAILHON AESTEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeTIECO00pa3HOEe OTHOIICHUE K MPHUPOJIE KaK HCTOUYHUKY KU3HH Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBAaHUsI, TOHMMaHUE IICHHOCTH 3JI0POBOTO U 0e30macHoro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3JI0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TPaBHJI 0€30IacHOTO MOBEICHHS TP padoTe C BEUIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPU U3YYCHUU XUMUH, ISl PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, /I OBBIIICHHUS YPOBHS SKOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX POOJIeM U IyTeH UX PeIIeCHUS
MMOoCpCACTBOM METOJ0OB XUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHHUS PYKOBOJACTBOBATLCA M B
MI03HABATEJIbLHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTarnipeIMETHBIX PE3yIbTaTOB BBLAEISAIOT 3HAYUMBIE 111 (YOPMUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPUSI, TPUHIIHUII, TUIIOTE3a, (HaKT, CUCTEMA,
IpoIIecC, SKCIIEPUMEHT U JAPYTOe. ), KOTOPbIC UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYCOHBIX
npeMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHMI U3 ATUX MPEIMETOB (POPMHUPOBATH TPEACTABICHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, U YHUBEPCAIbHBIE YUeOHbIe NeiCTBUS (TI03HABATENbHBIC,
KOMMYHUKaTHBHbBIE, PETYJISTUBHBIE), KOTOPbIE 00eCeunBaoT HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHU UCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIJICHUSA IMTPU OCBOCHUHA 3HAHHUU:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIIEIATH UX XapaKTEepHbIE MPU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C IPYTUMHU MOHSATHIMH ), UCTIOJIB30BATh MOHATHUS AJIs1 O0BSICHEHUS
OTJIEbHBIX (PAKTOB U SABJICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(PUKALIUN
XUMHWYCCKHUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb MPUYUHHO-CJICACTBCHHLIC CBA3U
MEXy 00beKTaMH U3y4eHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHBIC, eTyKTUBHEIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUYCHUS;

yYMEHHE MPUMEHSTH B Mpoliecce O3HAHUS MOHATHUS (MPEeAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3yEMbI€ B XMMHH, TPEOOPa30BbIBAThH IIUPOKO
MPUMEHSIEMbIE B XUMUHU MO/JIETbHBIE TIPEJICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ 2JIEMEHTA),
XuMH4deckas popmyna U ypaBHEHHE XUMUUYECKOHN PEaKIuu — MPU PElIeHUH yueOHO-
IIO3HABaTCJIbHbBIX 3a/1a4, C y‘—IéTOM 9TUX MOJACIIbHBIX Hpe)ICTaB.]'IeHI/Iﬁ BBIABJIATH U
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMTPU3HAKNU U3Yy4aCMbIX 00BEKTOB — XUMHUYECKUX BCIIIECCTB U
XUMHUYECKHUX PEAKIIHiA, BBISBIISTH 00IIME 3aKOHOMEPHOCTH, TPUUUHHO-CJIEICTBEHHBIEC CBS3H U
MPOTUBOPEYHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBble ucciaenoBareLCKue AeiCTBHSA.

YMEHHE MCIOJIb30BaTh MOCTABIICHHBIC BOMPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHMUS, a
TaKXe B Ka4eCTBE OCHOBBI U151 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

PUOOpPETEHHUE OIBITA IO MJIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEICHUIO YYCHUUECKUX
HKCIEPUMEHTOB, YMEHUE HAOIIOIAaTh 38 X0JI0M IPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIupoBaTh 000OIIEHHUS U BBIBOJIBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOEIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOMPATh, AHATU3UPOBATH U HHTEPIIPETHUPOBATh HHPOPMAIIHIO PA3INIHBIX BHIOB
U GOpM MPEACTABICHHS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTHUECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE MMPUMEHATH PA3IUYHBIE METO/BI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JIJIsl BRITIOJTHEHUSI YIeOHBIX U TIO3HABATEIILHBIX 3a/1a4
onpeAenéHHOro TUIa, MPUOOPETEHHE OMbITa B 00JIACTH MCIOIB30BaHUS HHPOPMAIIHOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUH, OBIIJICHUE KYJIbTYPOH aKTUBHOTO HCIOIb30BAHUS PA3TUYHbBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIBHYIO (OPMY IPEACTABICHUS
UHPOPMALIUU ¥ WILTIOCTPUPOBATH PelIaeMble 3a/Ja4i HECIOKHBIMU CXEMaMH, THarpaMMaMH,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATH B MpoIlecce yueOHON U HCCle0BaTeIbCKOM
JeSITeILHOCTH WH(POPMAIIHIO O BIUSHUH IPOMBIIIJICHHOCTH, CETTLCKOTO X03HCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH MTPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHHsI 33/1aBaTh BOIPOCHI (B XOJI€ Iuanora u (Win) AUCKYCCUH) 10 CYIIECTBY
o0cyxmaeMoi TeMbl, (GOPMYITHUPOBATH CBOH MPEIIOKEHUSI OTHOCUTEIBHO BBIITOJTHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATH OMyYEeHHBIC Pe3yIbTaThl TO3HABATENIBHOM JIEATETHHOCTH B YCTHBIX
Y TUCHbMEHHBIX TEKCTaX; /Ie1aTh MPE3EHTAIUIO PE3YIHTATOB BHIMOIHEHHS XUMUYECKOTO
AKCTIEpUMEHTA (J1a00paTOPHOTO OMBITA, JTA0OPATOPHOI pabOTHI MO MCCIIETIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yMEHUs y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI 1O3HABaTEIbHOM U
UCCIIEI0BATEIbCKON AEATENIbHOCTH IPU PELIEHNH BO3ZHUKAIOLINX Mpo0IeM Ha OCHOBE yuéra
OOLINX MHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CYX1eHUsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIHS COBMECTHBIX JICHCTBHH, ONpeeTICHHe KPUTEPHEB MO OIIEHKE KayeCcTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHUE CaMOCTOSTEIHLHO OMPEEISATh eI eI TeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTh, BHIOMPATh
Hauboee A hekTHBHBIE CIOCOOHI pelieH s YIeOHbIX U TTO3HABATEIbHBIX 3a7ad,
CaMOCTOSITENILHO COCTABJISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN allTOPUTM JEHCTBUI MPU
BBITTOJIHEHUH 33JJaHUI C YIETOM TIOJTYYCHHUST HOBBIX 3HAHHI 00 M3y4aeMbIX 00BEKTaX —
BEIIECTBAX U PEaKIUsIX, OICHHBATH COOTBETCTBHUE MOJYYCHHOTO pe3ybTaTa 3asBJICHHON LENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMbIe B YCIIOBUH 3a/IaHUM.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOSHUIO 0053aTETLHOTO COACPKAHMUS,
YCTAHOBJICHHOTO IaHHOH (eniepaibHOil pabodeii mporpaMMoi, BBIACSIOT: OCBOCHHBIE
o0Oy4aronMucs Hay4Hble 3HaHUs, YMEHUS U CIIOCOOBI IeHCTBUM, cienuduueckue s
peIMeTHOM 001acTi « XUMUS, BUIbI ACSITEILHOCTHU IO MOJTYYEHHUIO HOBOTO 3HAHUS, €T0

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.
K xoHiy o0yuenus B 8 kJjiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJla, XUMUYECKHM
3JIEMEHT, IPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, CMECh (OTHOPOHAS U
HEOJIHOPO/IHAsA), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BELLECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J10Ji1 XUMHUYECKOI O
3JIEMEHTA B COEAMHEHUH, MOJISIPHBIA 00BEM, OKCH]J], KUCII0Ta, OCHOBaHHE, COJlb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, KiIacCupuKaus
peaKkuuii: peakuy COeAMHEHUS, PEAKIMK Pa3I0KEHUs], peaKLMU 3aMEIICHUs], PEaKIUU
o0OMeHa, 9K30- U HJOTEPMUYECKUE PeaKIuy, TEIIoBoi 3¢ ekt peakuuu, supo aroma,
3JIEKTPOHHBIN CJIONM aTOMa, aTOMHasi OpOUTallb, painyc aToMa, XUMHUYECKasi CBS3b,
NIOJIIpHAs U HENOJIIpHasi KOBAJICHTHAs CBSI3b, NOHHAS CBA3b, HOH, KATMOH, AaHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUHN U IPUMEHSATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (POPMYII BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OIpeNieNATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTEIICHb
OKHCJIEHHS JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIICKHOCTh BEIIECTB K
onpeaenéHHOMY KJaccy COeUHEHHH 1o popMysam, BUJI XUMUYECKON CBSA3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSX;

packpsiBaTh cMbici [lepronnueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
noJyio>keHus B [leproanueckoit cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
OINMCHIBATh M XapaKTepu30oBaTh TabauuHyto popmy Ilepuonnyeckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHIATHS «TJaBHas noarpynna (A-rpynmna)» u
«mobouHnas noarpynna (b-rpynmna)», maisie u 00JIbIIME TEPUOJIBI, COOTHOCUTh
0003HaueHMsI, KOTOpble nMeroTcs B Tabnuie «lleproanyeckas cucteMa XUMHYECKUX
anemeHToB J[. 1. MenzaeneeBay ¢ YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001Iee YUCIIO 3JIEKTPOHOB U
pacnpeiesieHue X M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBYy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, [0 TEINIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEILIECTB Pa3IMYHbBIX
KJIACCOB, OATBEP>K/1asl ONMCAHNUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBHSIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcCChl BEIIECTB, MaCCOBYIO
JIOJTII0 XMMHYECKOT0 3JIeMEeHTa 110 GopMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKLINK;

IIPUMEHSATHh OCHOBHBIE OIIEPAIIMU MBICIUTEIbHOMN IE€ATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIHIO, KIIaCCU(DUKALUIO, BBISBJICHUE IPUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JIJIl U3YUYECHUS CBOVMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUN,
€CTECTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS — HA0JII0/IeHUE, U3MEpPEHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH);

CJIeIOBaTh MPaBUJIaM IMOJIb30BAHMS XUMHUYECKON TTOCYA0H U 1TaOOpaTOpHBIM
000py/I0BaHUEM, a TaK)Ke IIPaBUIaM OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIIUSMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB TIO TIOTyUYEHUIO
¥ COOMpPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA U KHCIOPO/Ia), IPUTOTOBICHUIO
PacTBOPOB € ONPEIEIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOTO BEUIECTBA, INIAHUPOBATH
Y IIPOBOJIUTH XMMUYECKNE FKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (DeHON(TAICHH, METUIIOPAHXK U JPYTHE).

K xoHIy o0yuenus B 9 kJjacce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHEI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCICHUS, XMMUYECKasl PEaKLUsl, XUMUYECKas
CBSI3b, TEIJIOBOH 3()(hEeKT peakiuu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP, SJTEKTPOIUTHI,
HERJIEKTPOJIUTBIL, IEKTPOJUTHYECKAs TUCCOLMALINS, PEAKIIMM HOHHOT'O OOMEHa,
KaTaJln3aTop, XUMUYECKOe paBHOBECHE, 0OpaTUMble U HEOOpaTUMBbIE PEAKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb,
OKHCIICHHE U BOCCTAHOBJICHHUE, AITIOTPOIHS, aM(POTEPHOCTh, XUMUIECKas! CBSI3b
(KoBaJIeHTHas!, MIOHHAs!, METAJNINYECKas ), KpUCTaNINYeCcKasi peléTKa, KOppo3ust
METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKIMH, TPEAETBHO JOITYCTUMAs
koHuentpauus [T/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUHN U IPUMEHSATH 3TU
MOHSTHS IIPH ONTUCAHUM BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX YIEMEHTOB B
COEIMHEHMSAX PA3JINYHOTO COCTaBAa, IPUHAJJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIACCY CO€IMHEHUM 10 opMysiaM, BUJ XUMUIECKOHN CBSI3H (KOBAJICHTHAs, HOHHAS,
METAJIJIMYECKAsl) B HEOPraHUUECKUX COSIUHEHMSIX, 3apsil HOHA [0 XUMUYECKON
dopmyIie, XapakTep cpelibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COEAMHEHHM, THIT
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpsbiBaTh cMbICi [lepuoandeckoro 3akona [I. 1. Menneneesa u 1eMOHCTpUPOBATH
€ro NOHMMaHHUe: ONUCHIBATh U XapaKTepu30BaTh Ta0IHuHy0 Gpopmy [lepuonndeckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAs moArpymnmna (A-
rpymnmna)» u «mobounas noarpynna (b-rpymmna)», Maisie 1 60bIINE TEPUOJIBI,
COOTHOCHUTH 0003HaUEHHS, KOTOPbIEe UMEIOTCS B IEPUOINYECKOH Tabnulle, ¢
YHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj siipa, 00l1ee YMCiIo AIEKTPOHOB U PACIpeIeIeHUE UX 110 JIEKTPOHHBIM CIIOSIM),
O0BSICHATDH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB 2JIEMEHTOB M UX



COEMHEHUH B MpeJieax MajlbIX MEPUOI0B U IIaBHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUITMPOBATh XUMUUYECKHE DJIEMEHThI, HECOPTaHUUECKHE BEIIECTBA, XUMHUICCKUE
peakuu (10 YKCIIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY

3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CHEIU(PUICCKIE XUMIUIESCKHE CBONCTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOJTBEPK/Iasi OMMCAHUE MPUMEPAMU MOJICKYJIPHBIX U
HMOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMA;

COCTaBJISITh YPABHEHUS JICKTPOITUTUYECKON TUCCOIMALIUM KUCIIOT, IIeJI0UEH U COJIeH,
TIOJIHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIMi HOHHOTO OOMEHa, ypaBHEHHS PEaKIUi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUYECKOM CBSA3U MEK]y BEILIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEaKInii;

MIPOTHO3MPOBATHh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILEHUN B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMEHTa 10 (hopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

coOroaaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH MOCY 101 1 1a60paTOpHBIM
000pyI0BaHKEM, a TAaK)Ke MpaBUiIa OOpAIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO MOJIYYSHHUIO
¥ COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ras3a);

MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHbIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPH-, OpOMHII-, HOAU-, KapOoHaT-, Pocdart-,
CUJIMKAT-, CyIb(aT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS 1 HOHBI U3YYE€HHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IIPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — AHAJIU3 U CUHTES,
cpaBHEHHUE, 0000IIeHHE, CUCTEMATU3AIMI0, BHISBICHUE IPUINHHO-CIIC/ICTBEHHBIX
CBSI3€M — JIJIS1 N3YYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUI, ECTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOII0/IEHNEe, U3MEPEHUE, MOJICIIUPOBAHHE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX S1eMeHToB Jl. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
peseps 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edsoo.ru/7f41a636
o | e :
' DTIENICHTO PYHIbL L-epa it ee https://m.edsoo.ru/7f41a636
COEZIMHEHUs
| | . oo
: JIEMEHTOB V A-TPYIIITHL. T U UX
byl ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumuu. Posb xumuu B 1 bubmuoreka [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e
5 [TonsiTHie 0 MEeTOAAX MO3HAHHMS B 1 (ucmonb3oBaHue IUGPOBOK
XUMHU nabopatopun Releon-
obopynoBanus «Touku
Poctay
bubmuoreka [JOK
I1 6ota Ne 1 «IT
Pactiecicar pabota « _,paBma https://m.edsoo.ru/ff0d23dc
paboThl B 1a00paToOprn U NPUEMBI
3 1 1 ( MCTTOJTB30BaHHE
oOpariieHus ¢ 1ab0paTOpHBIM .
060DV IOBAHIEM uudposoit taboparopun
PYA Releon)
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d26ca
UucTteie BemecTBa u cMecH. CriocoObl
4 . 1 ( Mcrosnb30BaHME
pa3JelieHust CMece .
uudposoit taboparopun
Releon)
S | cormenonne cuoceh (G npmepe | 1 s bitmnorera LIOK
! |\ TIpHIVEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6 OK
6 ATOMBI U MOJIEKYJIBI 1 HommoTexa Il

https://m.edsoo.ru/ff0d2a6c¢



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

XUMHUYSCKUE DJIECMEHTBI. 3HAKH

bubmuoreka [JOK

! (CHMBOJIBI) XUMHUYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOXKHBIC BEIIECTBA Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. bubmuorexa [JOK
BajeHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OTHocuTENBHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS bubnuoreka [IOK
XMUMHUYECKHX PeaKIui https://m.edsoo.ru/ff0d3al6
bu6nmoreka [JOK
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88
XUMUYECKUE YPABHEHUS (o6opynoBanue TP:Becs
AJIEKTPOHHBIE)
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM Bu6miorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 Kaccudukamnms xumMuaeckux bubnmuorexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakiuil (coeuHeHus, pa3IoKeHuUs,
3aMeIIeHHs, OOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK
19 . 06006
OHIMICIONEANCT. 1700 erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUHA
20 Kontponbnas padota Nel o reme bubmuorexa [JOK
«BelecTBa 1 XUMHUECKUE PCAKIHI https://m.edsoo.ru/ff0d4290
B — .C
21 13(())33 nya K;Zfs BoraBOBanecl)\:;j: u bubmorexa LIOK
Ayxa. POz https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
® .
| S s ol
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
C 0
2 aSoparoput n npowseroct bibnorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit s ekt xumuueckoit
24 peaKuuu, MOHITHE O bubnmnorexa [JOK
TEPMOXHMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
55| mpasmene souapes erovotu &1 Brmorer LLOK
P VXS, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALIECHUS
| s o o
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bomopon — anemeHT u npoctoe bubnnorexka [JOK

BelecTBO. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

28 Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme
31 «IPIOJIyquI/Ie u Eo6npaHI/Ie BOJIOpOa Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABorapo https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa, KOJIMUeCcTBa
33 BEIIIECTBA ra3a 1o er(; U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB T'a30B 110
34 YPaBHEHHUIO pEaKlMy Ha OCHOBE bubmorexa IOK
B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 00 bubnuoteka [JOK
WHJIUKATOpax https://m.edso0.ru/ff0d59e2
bu6nmoreka [JOK
Boxa xax pactBopures. https://m.edsoo.ru/ff0d5b40
HacebImeHHbie 1 HEHACHIIICHHBIC N
37 (ucnonp3oBaHue 1HU(PPOBOI
pacTBOpBl. MaccoBas 1071 BeIecTBa naGopatopii Releon)
B pacTBOpe
38 IIpakTruyeckas pabora Ne 5 o Teme bubnuorexa [IOK

«[IpurorosieHne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA

39 KonTtponsHast padora Ne2 o reme bubmuorexa [IOK
«Kwucnopon. Bonopoza. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCUpUKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KI/IcnyhoHHx OCHOBHBIX U Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
bubmuorexa [JOK
43 [TosyueHre U XMMUYECKUE CBOWCTBA https://m.edsoo.ru/ff0d67ca
OCHOBAaHUI (ucnionmp3oBanne HU(POBOIL
nabopatopun Releon)
Kucnotsl: cocras, kinaccudukarus, bu6nmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
45 [MonydeHre 1 XMMUYECKUE CBOWCTBA https://m.edsoo.ru/ff0dfee2
KHUCIJIOT (ucmionb3oBaHue UGPOBOIH
naboparopuu Releon)
Conu (cpeauue): HOMEHKIATypa,
46 cnoco((ifi) Hji)ﬂyll)eHI/IS{ XI/IMI/I‘{ZSKI/IC Brbmiorexa LIOK
. ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX
COE€IUHEHUN)

https://m.edso0.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

['enernueckas CBsA3b MEKIY

48 KJIaCCaMH HEOPTaHHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAMHCHHI
49 O06o001IeH e U cHCTeMaTH3aIus bubnmoreka [JOK
3HaHU https://m.edsoo.ru/00ad9cb?2
KonTponbHas padora Ne3 1o Teme
50 "OCHgBHBIe KJII;CCLI HEOPTraHUYECKHUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
51| smecran mosormon, Homemne Butimoeea LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 Ilepuonuueckas cucrema bu6mmoreka [JOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, rpymibl, MOATPYIIITHI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
55 aT(f)MOB 3JIeMeHTl;B [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3navenue [leproauyeckoro 3akoHa bubnmuorexa [JOK

JUISl pa3BUTHS HAYKH U MTPAKTUKU. [[.

https://m.edso0.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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N. MenneneeB — y4€Hbli, IeAaror u
rpakxJaHUH

58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
59 HMonuas xumudeckas CBsA3b ~
(ucnosb3oBaHue IUGPOBOMA
nabopatopuu Releon)
60 KoBanentHas nossipHas XuMuueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosipHas bubnnorexa [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [JOK
peakuum https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubnuorexa LIOK
https://m.edso0.ru/00adb076
KontponbHas padota Ne4 o Teme
65 <<CTp(I:€HI/Ie aT(I))Ma. XuMudeckas Bubmiorexa LIOK
https://m.edso0.ru/00adb486
CBSI3bY
66 O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHHU 110 KypCy «XUMHS SKID» https://m.edsoo.ru/00adb33c
67 Htorosast koHTpoJbHAs paboTa 3a bubnnorexka [JOK
Kypc 8kacca. https://m.edso0.ru/00ad9cb?2
AHann3 KOHTPOJIBHOMN pabOTHI. BuGmiorexa LIOK
68 [ToBTOpEHME M CHCTEMATH3AITHUS

3HaHUM 3a Kypc 8kJacca.

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XxuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIMTHYECKOM bubmmorexa LIOK
P P https://m.edsoo.ru/00adcd68
10 muccouuanyu. CUIbHBIE U C1a0bIe ~
(ucnosb3oBaHue IUGPOBOMA
ANEKTPOJIUTHI
nabopatopuu Releon)
11 HoHHbIC YypaBHEHUS PEaKIUi bubmmorexa LIOK
P peartt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U bu6mmoreka [IOK
12 OCHOBAHHU B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON (ucnonp3oBaHue IUGPOBOMA
JMIACCOLUAAIAN naboparopun Releon)
. z(IZMGI:/Iqe(;KI/(I:e :BO:ICTIEaO(éoneﬁ B Butmorexa LIOK
BETE II TaBJICHUM
per . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITTT
bu6nmoreka [JOK
. https://m.edsoo.ru/00add9d4
14 [TonsiTue o runponuse conen o
(uctionb3oBaHue UUGPOBOMH
nabopatopun Releon)
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
I1 6ota Ne 1.
16 «II)):II;ZI{‘;ZC:E:HP: I/IOI\I:HTaJIBHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a/1a9»
17 KonTponbnas padora Ne2 mo teme bubnnorexka [JOK

«INEKTPOTUTHYECKAS

https://m.edsoo.ru/00addec0O



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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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

aycconuanis. XUMUYECKUE
peaKkuru B pacTBOpax»

OO01mas xapakTepuCTHKA TaJIOTCHOB.

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

18 XUMHUYECKUE CBOMCTBA HA TPUMEPE -
(ucnionp3oBanue 1HUQPPOBOI
XJiopa
nabopatopun Releon)
Xinopooaopon. ConsiHasi KUCIIOTa
19 xnmﬁqecfng CiOﬁCTBa ot eHI/Ie, Bu6mnorexa LIOK
> OV ’ https://m.edsoo.ru/00ade104
IIPUMEHEHNE
I1 6ota Ne 2
20 dlonyuerne commofi ucrons, bimorera LIOK
yHeHi . ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTBY
B
2L xuvmeor pesui,cen o bimorera LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO6m1ast xapakTepuCcTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHIL.
Haxoxnenue cepol u eé bubnnoreka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOMCTBA CEPBI
C
2 uomscexne n ximicec Brmorer LLOK
. https://m.edso0.ru/00ade802
CBOWCTBa
O .C
25 duamicoxne n ximcere biGmorera LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
26 XUMUYECKHE peakliny, JIexalre B bubnnorexka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

OCHOBE ITPOMBIIIJIEHHOTO CII0c00a
MOJIyYEHUSI CEPHOI KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIleu cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 10U

https://m.edsoo.ru/00adec8a

bubmuoreka [JOK

27
BBIX0JIa MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprcTHKa SJICMCHTOB
VA- . Azor,

28 acnrpoycr;m;eﬂgnoeT B IIPUPOJIC Bubnuorexa LIOK
pacnpoctp PUpOAE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBa
AmMHaK, ero Gu3nvecKue u Bubmiorexa LIOK

’ - https://m.edsoo.ru/00adf004

29 XUMHUYECKUE CBOMCTBA, MOTyYEHUE .

(ucnionmp3oBanue 1HU(POBOIL
Y IPUMCHEHUE
nabopatopun Releon)
[Ipa eckast pabora Ne 3 110 Teme Bubmiorexa LIOK
KTHYECKast ta Ne 3 1o Tem
P p https://m.edso00.ru/00adf180
30 «[Tomyuenne ammuaka, n3ydeHue N
. (ucnonp3oBanue MUGPOBOH
€ro CBOMCTBY
nabopatopun Releon)

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
1 . bubmuorexa [JOK

MTOJIb30BaHKE HUTPATOB U COJIEH
CHOIBSO © HITPATOB 1 €0 https://m.edso00.ru/00adf518
aMMOHHS B KaU€CTBE MUHEPATHHBIX -
. (ucrionp3oBaHue UGPOBOH
32 ynoOpeHuit. XuMuieckoe
. naboparopuu Releon)
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
33 dochop. Oxcun pochopa (V) u bubmmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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docdopHas kucinora, GU3NIECKUe U
XMMHYECKHE CBONCTBA, MOJYICHUEC

https://m.edsoo.ru/00adf68a

Hcnonb3oBanue GocaToB B
KauCeCTBC MHUHCPAJIbHBIX

bubmuorexa [JOK
https://m.edso0.ru/00adfc20

34 ynoOpeHuil. 3arps3HeHe .
. (ucnosb3oBaHue IUGPOBOM
MIPUPOTHOM cpenbl hochaTaMu naGopatopii Releon)
VYraepon, pacipocTpaHEeHUE B
35 HpI/IpELIi[ g)mnl?{ecxie u bubmmoreia LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux Gu3nvecKue
Y XHMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOITIEMBI bubmmoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakiiysi Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbBIE MOHATHUS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KakK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
. bubmnoreka LIOK
40 Kpewniit 1 ero coe e https://m.edso0.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnnorexka [JOK

Pemenne SKCIICPUMCHTAIIBHBIX

https://m.edso0.ru/00ae0bf?2
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3a71a4 110 TeMe «BakHenne
HEMETAJIbl U UX COCTUHECHUI»

KonrtponsHast padora Ne3 o reme

bubmuorexa [JOK

42 «BakHeiIie HeMETaIb 1 X https://m.edsoo.ru/00ae0el8
COCUHCHHS»
OO6m1as XxapakTepucTruKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U bubnmoreka [JOK
43
METaJTIMYeCKasi KPUCTAIUINIeCKasl https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmoreia LIOK
N https://m.edso00.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTydeHHs
MetaiioB. CriiaBbl. Beluucienus
45 [0 YPaBHEHUSIM XUMHUECKUX Bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TPUMECH
46 ITonsTHE O KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
41 Ilenotmie MeTatb: https://m.edsoo.ru/00ae14b2
48 OKcCHUIBI M TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIvst https://m.edso00.ru/00ae14b2
49 [[lenoyHo3eMenbHBIE METAILIBI — bubnmoreka [JOK
KaJIbIIMH U MarHUW https://m.edsoo.ru/00ae15e8
50 Bakuelinme coeqMHEHNUA KLU bu6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo0.ru/00ae15e8

O0001IeHrEe U cUCTeEMaTU3 AU

51 .
3HAHUU
59 JKEcTKOCTh BOIBI U CLIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEeHUs https://m.edso0o.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ")IrzéCTKOCTL BOf[BI 1 METOMEI € bubmorexa HOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmnoreka LIOK
>4 ATrOMHHHI https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA 1 bubnnoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso https://m.edso0.ru/00ae1d86
57 Okcupl, THIAPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3amus
3HAHUU
[IpakTuueckas padorta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o reme «BakHeilme https://m.edsoo0.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Brruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
50 U3 PEareHToB J1aH B U30BITKE WU bubnnorexka [JOK

COJIEPKUT MpUMecH. Brruncnenus
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

61 . 1
3HAHUU
KonrtponsHast padora Ne4 o reme
62 «Baxuennme MeTauibl 1 UX 1
COCITUHEHUS
63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
64 . 1
OKpYKaroIiel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [JOK
IKOJIOTMYECKUX podiieM https://m.edsoo.ru/00ae4270
66 O00011IeHNE U CUCTEMATH3AIUS 1 bu6mmoreka [IOK
3HaHMI 3a Kypc 9Kiacca https://m.edsoo.ru/00ae0d0a
67 O6o6mienue. ['eneTndeckast CBsI3b 1 bubnuorexa [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00adb33c
68 O6o00menre 3HaHMM 3a Kypc 9 1 bubnuotexa [JOK
KJ1acca. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 8 knacce/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A., AKIHOHEPHOE 00IIIECTBO
«M3narenbcTBO «lIpocBemenne»

* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumus. 8-9 knmaccel: Meroguueckoe mocooue/ O.C.I'abpuensn, A.B.Kymnmosa.- M.: JIpoda,2016.
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