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HHOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCITUTaHUS U C YYETOM KOHIEMIMHU MPErnojaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma mo XumMuM Ja€T OpeACTaBICHHE O MLesaX, oOmed crparernn oO0ydeHus,
BOCIIUTaHUA M Pa3BUTHA OOYyYalOIIMXCS CpPEACTBAMHU YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEMETHOE COJEpKaHKe, MPelyCMaTPUBAET paclipelleieHue ero Mo kKiaccaMm u
CTPYKTYpHUPOBAaHHUE T10 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHH, ONPeeseT KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3yUYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOTro
npoIriecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysibTaTaM 00ydeHHs] XUMHUH
Ha YpOBHE Leleld H3ydeHus IMpeaMeTa U OCHOBHBIX BHJOB Yy4eOHO-IIO3HABaTEIbHOU
JeSITeIbHOCTH 00YUaIOIMIErocs IO OCBOCHUIO YUEOHOTO COIEPKAHMS.

3HaHUE XUMUH CIIy>KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YyUarOIIErocs, ero
IpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
NpECTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00aNbHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTUSI YENOBEYECTBA — CBHIPHEBOM,
JHEPreTUUECKOM, MUILEBOI U FKOJIOrHUecKOol 0e3011acHOCTH, IPOOIIEM 3JpaBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alM BO3MOXHOCTEW s camMopa3BuUTHs U (QOpPMHUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHON  y4eOHOM  JEATEeNbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBAaTEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak M B
po(heCcCHOHANBLHOM e TEIILHOCTH,

3HaKOMHUT CO CIEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBA€T OCHOBBI IIEJIOCTHOTO
B3IUIA]a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOW IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TPUPOJAE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHuE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHMH 00ecnednBaroTcsi cneuudukoil conepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS NEJarornyeckd aganTHPOBAHHBIM OTpakeHUEM
0a30BOI HAYKW XMMUU Ha OMpPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 00OLIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIUMUCS CUCTEMBI NIEPBOHAYATIbHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa copepkaHHsl MMPOrpaMMbl 0 XUMHUH C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ msydenuro. CopepkaHHE CKIAABIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
3JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHuYeckoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 IPUHLUILY I1OCJIE€JOBATEIbHOIO PAa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akoHa /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 3JIEKTPOIUTUUECKON AUCCOIMAIIMH BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIFHO OT OJHOTO YpPOBHSA K JPYrOMYy,
BBITIONHSS (YHKIIUM OOBSICHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U TIOJyUYCeHUS U3y4aeMbIX BEIICCTB.

OcBoeHre MpOrpaMMbl O XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHON IIPUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C TIPHUBJICUYCHHEM 3HAHWUNW W3 paHee U3YYCHHBIX YUYEOHBIX TIPEIMETOB:
«Oxkpyxaronmuit Mup», «buonorus. 5—7 kinaccb» U «Pu3mKa. 7 Kjaccy».

[Ipu u3yueHun XUMUU TIPOUCXOANUT (POpMHUpPOBAHUE 3HAHUI OCHOB XUMUYECKOM HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATETFHOCTH YelIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3aaya y4eOHOro MpeaMera COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIHUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKHX
MOJIO’)KEHUH, JOCTYMHBIX O00OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B
NPHUOOIIEHUHU K HAYYHBIM METO/IaM MMO3HAHUS NIPHU N3YYCHHUH BEIIECTB U XUMUYECKUX PEaKInid, B
(bopMUPOBAaHMM U PA3BUTHH I1I03HABATEIBHBIX YMEHMM W HMX NPUMEHEHWH B Yy4ueOHO-
MO3HABATEJIbHON U y4eOHO-MCCIeA0BATEIbCKON NeATeIbHOCTH, OCBOEHUHU MPaBUIl OE30MacHOTO
oOpailieHus ¢ BEIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipu w3y4eHMH XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpeH TakKue LeIH, Kak:

— (popmHpoBaHNE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM0O00pa30BaHMUIo,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY TPUHSATHIO DEIICHUH, CIOCOOHOW aganTHpOBAThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBJIEHHOCTh OOYy4YEHMs Ha CHCTEMaTHYeCKoe MpuoOILIeHHe OOydJaromuxcs K
CaMOCTOSITEJIbBHOW ~ ITO3HABAaTEJIbHOW  JEATEIbHOCTH, HAay4dHbIM  METOJaM  ITO3HAaHWf,
(hopMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUWU;

— oOecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYalOIIUMHUCS OIIbITa
pa3HOOOpa3HON NEeATENPHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIMI ), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JESTEIbHOCTH;

— GopmupoBanue o01Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YHClie YMEHUH OOBSICHATh M OIICHUBATH SIBICHUS OKPYKAIOIIETO MHUpPA, WCIONB3Yysl 3HAHUS U
OTBIT, TIOJIYYCHHBIC TPU WM3YyUYCHUH XUMHUHU, TPUMEHATh HMX TPH PEIICHUH TpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU JAEATEILHOCTH;

— (GopmMupoBaHue y 00y4aronuxcs ryMaHUCTHYECKUX OTHOUICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHHWHA AJi1 BBIPAOOTKM SKOJOTHUYECKH I€IecO00pa3HOro MOBENCHUS B OBITY U
TPYJOBON JEATENBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpensbl;

— pa3BUTHE MOTUBAIUU K 00YyUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX ILIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAITPABJICHHOCTH JAIBHEUIIIETO 00yYeHUSI.

OO61ee yuCino 4acoB, OTBEAEHHBIX U1 M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziel0), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHauyajibHbIe XMMHYeCKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMHMM B KM3HU 4eloBeKa. XHUMHsS B cUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBoOWCTBa BEIIECTB. ArperaTHoe cocTtosHue BemecTB. Ilonsrue o
METO/aX MO3HaHUs B XUMHH. YHCThIE BemecTBa U cMecH. CriocoOBI pa3/iesieHus CMECe.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMUMHYECKHUX JIIEMEHTOB.
[IpocTsie 1 crnoHbBIE BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX OJEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas
macca. MaccoBast 10Ji1 XUMHUYECKOI'0 3JIEMEHTa B COSMHEHUU.

KonunuectBo BemectBa. Moab. MonspHass macca. B3auMocBsi3p KONMMYECTBA, MAacChl H
YHClia CTPYKTYPHBIX €MHHUIL BeniecTBa. Pacu€Tsl mo hopmynaM XUMHUYECKIX COCTUHEHUIA.

dusnyeckue U XMMHUYECKHUE SIBJICHMS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpAaHEHHUS MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Knaccudukanus XxuMudeckux peakuui
(coenuHeHHMs, pa3IOKECHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, mpaBuiamMu paboThl B jJaboparopuu U mpuéMamu
oOparieHusi ¢ J1aboOpaToOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIeCTB, HaOmoaeHne pu3nyecKkux (IIaBlIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHIIEHUE U KOHJCHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
NpOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOIIOACHNE
U ONHCAaHWE [PHU3HAKOB [POTEKAHHUS XUMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOPHUIOM Oapusi, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHuH, B3auMojeiicTBue xene3a ¢ pactBopoM conu menu (II), m3ydenme cmoco6oB
pa3feneHus CcMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBHITAPHBAHWE, TUCTHUIUISAIUS,
xpomatorpadus, TMpoBeIEHUE OYUCTKM TMOBAPEHHOM COJM, HaONIOJIEHHE U  ONMCaHUE
pe3yNbTaTOB MPOBEJEHUS OIBITA, WUTIOCTPUPYIONIETO 3aKOH COXpPAHEHHS MAacChl, CO3/IaHHE
MoJiesielt MOJIEKYT (IIapOCTEP KHEBBIX ).

BasHeiiluune npeacTaBuTe/ I HEOPraHMYeCKNUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopoa — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B npupoze, Gpuznyeckue U XMMHUYECKHe CBOMCTBA (pEeaKIMu TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amtoTponHas Moaudukanus
KHCIIOpO/Ia.

TennoBoit 3¢hdekT XuMUUEeCKOW peakIiH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKHUE pEaKIUH. TONIMBO: yroiab M MeETaH. 3arps3HEHHE BO31yXa, YCWICHHE
NapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpoctoe BemiectBo. Haxoxknenue BomopoAa B MpPUPOJE,
(u3nueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI oydeHus. Kuciaotel u conu.

MounsipHbiii 00BEM ra30B. Pac4€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BeliecTB B Boje. MaccoBas J0s BelllecTBa B
pactBope. Xumuueckue cBoiictBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MpPHUPOJE U B JKU3HU
yesoBeka. KpyroBopoT Boxabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJ.



Knaccudukanuss nHeopranmueckux coenuHeHuid. Oxcuapl. Kiaccuduxanms OKCHAOB:
coneoOpa3yroriue (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) U HecoleoOpasyomue. HoMeHnkmaTypa
okcuoB. Du3nyeckne U XUMUIECKUE CBOWCTBA OKCHIOB. [lomyueHne okcumaoB.

OcHoBanus. Krnaccudukamusi ocHOBaHMI: WIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. @u3nUeCcKMe U XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyueHue
OCHOBaHMII.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kuciaor. @u3nyeckue U XUMHUECKHE
cBoiicTBa kuciot. Psg aktuBHoctu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coisieid. @uznueckue U XMMHUUYECKHe cBoiicTBa coiiel. Ilonmyuenue
COJIEH.

['eneTnveckas cBsI3b MEXKIY KilacCaMU HEOPTaHUYECKUX COCTUHECHHM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OTMpeeNIeHUue COJEpKaHusl KUCIOpOoJa B BO3AyXe, MOIydeHHE, COOUpaHue,
pacmo3HaBaHHE M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJICHUE B3aWMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M TMPEKpaIIeHUsI TOpeHUs (Moxkapa), O3HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB U ONUCAaHHE HX CBOMCTB, NOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3y4YEeHHE CBOMCTB BOAOpoJa (TOpeHHe), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOKHO HCIIOB30BAaHUE BUACOMATEPUATIOB), HAOMOIEHUE 00PA3I[OB BEIIECTB KOJUYECTBOM
1 moinb, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHHMsI BEIIECTB C Pa3IMYHON PacTBOPHUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCIHOJIB30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHNE OOpPa3I[OB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJIIOZICHNE M3MEHEHHUS OKPAaCKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IICJIOYEH, M3ydeHUe
B3aumojieiicTBusl okcuga meaw (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METaJUIaMH,
peakuuii HeWTpalau3aluuy, NOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTajuia IpyTuM U3 pacTBOpa COJIU, PEIIeHUE SIKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxkueliue
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Iepunonunyeckuii 3axkon u Ilepuoanyeckasi cucrema xummuueckux iemenros /[, U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BfA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBpie TOMBITKH KJIACCU(UKANMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3axkoH. Ilepuomuueckas cucrema XuMuueckux osyemenros [l M.
MenpeneeBa. KopoTkonepuonHas u anmuHHonepuojHas ¢opmel [lepuoguueckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3NUECKUAd CMBICT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOIA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CocrtaB atomMHbIX szaep. M3zorombl. Onextponbsl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUUECKHX 31eMeHTOB [leproaudeckoit cucTemMbl
. W. MenneneeBa. XapakKTepHCTUKAa XHUMHYECKOTO JJIEMEHTAa II0 €ro IMOJOXXEHUIO B
[Tepuonuueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINIaM U MEPUOIAM.

3nauenue [lepunoanueckoro 3akona u [lepuoanyueckoil CuCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3BUTUA Hayku U nipakTuku. J[. . MenaeneeB — yu€Hbli U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBS3b.



Crenenp  okucneHus.  OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  IIporeccsl
OKUCJICHUS U BOCCTaHOBJICHUS. OKHCITUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA
[IMHKa C PacTBOPaMHU KUCJOT U IIEJI0Yell, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KECHUS, COCTUHEHHUS ).

Meoscnpeomemnwie ceasu

Peanm3zanust MeXnpeaAMETHBIX CBSI3€H MPU U3YUEHUU XMUMHH B 8 KJlacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk © TOHSATHH,
SIBJISTFOIIUXCS. CACTEMHBIMHU TSI OTACITBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAay4dHBIM (paKT, TUIMOTE3a, TEOpPHUs, 3aKOH,
aHalM3,  CHHTE3,  KiaccUpUKalus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHE.

Odu3uka: Marepusi, aTOM, OJJIGKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJI, W30TOIIbI,
PaMOAKTUBHOCTh, MOJIEKYJA, SJCKTPHUSCKHUU 3apsj, BEIIECTBO, TEJO, O0BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKHUE BEIUYHMHBI, €TUHHUIBI U3MEPEHUs, KOCMOC, MJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHepanabl, TOpHbIE MOPOJbI, IOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saeMmeHtoB /J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, Kaldusi, KaJIbLMs W HUX COCAUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B [leproandyeckoi cucteme u CTpOSHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKOH CBA3U. THUIBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCMMOCTh CBOMCTB BeIlIECTBA OT THUIA KPUCTAJIMYECKOM PEmETKH M BHUJIA XUMHUYECKOU
CBSI3U.

Knaccudpukanuss 1 HOMEHKIATypa HEOPTAaHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XuMUYECKUX peakluid Mo pa3IndHbIM MPU3HAKaM ([0 YHCITY W COCTaBy
YYaCTBYIOIIMX B PEAKIMHA BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 HU3MEHEHHIO CTEleHEeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTanuzaropa). JDK30- U
SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKNE YPABHEHUSI.

[lonarue o cxkopoctu XuMuueckoil peakiuu. [loHarue o6 oOpaTHMBIX W HEOOpATHMBIX
XUMUYECKUX peakinusax. [IoHsITHEe O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [lonarue o
karanuse. llonsatme o xumuyeckoM paBHOBecHMH. @DakTOpBI, BIHSIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHOW peakuuu. CoCTaBiICHUE YPaBHEHUU OKHUCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.



Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHCCOIMAllMM BELIECTB C pa3IMYHbBIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenens aucconanuu. CHIIbHBIC U Ca0bIE DIEKTPOIUTHI.

Peakuun moHHoro o6MeHa. YcioBUsl MPOTEKaHMUs peakluil HOHHOro OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeACTaBICHUH 00 SJIEKTPOTUTHYECKOW muccoluannu. KadyecTBEHHBIE pPEaKIWHW Ha HOHBIL.
[TonsiTue 0 rUAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB M HeMeTauioB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAa HATpHs),
WCCIIEIOBaHNE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKON peakUuu OT BO3JACHCTBUS pa3iIMYHBIX
(akTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpoLEcca IUCCOLUALNN
KUCJIOT, INEeNo4Yeld M cosield (BO3MOMKHO HCIIOJIb30BaHUE BHUAEO MAaTepHAllOB), INPOBEJCHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMUS peakiii MOHHOro oOMeHa (oOpa3zoBaHME
ocaJka, BblJeJIEHWE ra3a, oO0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHMi (FOpeHue, peakluH pa3iokKeHUs, COEAMHEHUs),
pacrno3HaBaHWE HEOPraHWYECKHX BELIECTB C IOMOILBIO KAaYE€CTBEHHBIX pEAKLUUi Ha WOHBI,
pelIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHs AaTOMOB, XapaKTEepHbIE
crernieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYeCKUE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJICICTBHE C METAUIAMM, HEMETAJUIAMH,
nienoyamu).  XsopoBoaopos. ConsiHas KWCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. [eiicTBre Xjaopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4desioBeka. BaxkHeiire XJI0puibl
Y UX HaXO0XJIEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYEeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Ccepbl. AJUIOTPONHbIE MOJU(PUKAIIMK KUCIOpPOJa U cepbl. XUMHUUECKUE CBOICTBa
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYEeCKHe M XUMUYeckue cBOMCTBAa. OKCHIBI Cepbl Kak
NPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKUEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENsl Kiacca KHUCIOT M crenupuieckne). XUMHYECKHE pEaKIHH,
JeKallue B OCHOBE IPOMBIIUICHHOIO CIoco0a MOMydeHus cepHoil kucioTsl. [IpumeHenue
cepHoii KucnoTsl. CoaM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cynbdaT-uoH. Haxoxnenue
ceppl M €€ coeauHeHUH B mpupofe. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl
COCIMHEHUSMHU Ccepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALCHUS.

OOmas xapakTepucTuka 3yeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoae, (U3NYECKUEe H
XUMHYECKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue U XUMHYECKHIEe
CBOWCTBA, NMoJlydyeHue 1 npumeHenue. Coinu aMMOHHUS, UX (pU3MUECKHE U XUMUUYECKUE CBOMCTBA,
npuMeHeHne. KaudecTBeHHas peakuys Ha MOHBI aMMOHUA. A30THas KHUCIOTa, €€ IOJIy4EeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (00IIMEe Kak NpEACTaBUTENs Kiacca KHUCIOT U
cnenupuyeckne). Vcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KAadeCTBE MHHEpPAIbHBIX
yaoOpeHuit. XuMHUYECKOE 3arpsi3HCHHE OKPYXKAIOMeH Cpebl COSAMHEHUSMHU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOUBbI M BOAOEMOB). docdop, amioTporHble MOIUPUKALMH
docdopa, dpuznyeckne u xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u gochopHas kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, moiydeHue. lMcmonwp3oBanue ¢ochaToB B KadecTBe
MUHEPATIBHBIX YI00PEHHIA.



OOmas xapakrepuctuka s1eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJIEepOo/, aJllFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupoje, pusndeckre 1 XMMHYeckrue cBorcTBa. Ancopouus. KpyroBopot yriepoaa B IpHpoe.
Oxkcupsl yraeposaa, ux Qpu3ndyeckue U XUMHUYECKHE CBOMCTBA, IEUCTBHE HA JKUBBIE OPTaHU3MBI,
HOJy4YeHHE U NMpUMEHEHHEe. DKOJIOTHYEeCKUe MpoOieMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTE3a TJIO0ATLHOTO TOTEIUICHHUS KJIMMaTa, TMapHUKOBBEIM 3(pQekT. YroibHas KHCIOTa U e
coiu, X (pU3MUecKHe M XHMMHUYECKUE CBOICTBa, MoiydeHue U npumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnomp3oBanme  kapOoHaTOB B OBITY, MEIUIUHE,
HPOMBIIIJIEHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, 9TaH, STWUJICH, AalleTWIEH, 3TaHOJ, TIJHULEPHUH, YKCyCcHas Kuciorta). IlpupoaHbie
UCTOYHUKHU YIJIEBOAOPOAOB (Yrojb, MPUPOMAHBIM Ta3, HedTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJM B KU3HU YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢Qusmueckre U XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U TMPUMEHEHHE.
Coenunenuss kpemHusi B mnpupoje. OOmme mnpenacrtasieHus o0 okcuae kpemuus (IV) u
KpeMHHUEBOM KkucioTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxknelme
CTPOUTETBFHBIE MaTepHUaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€301acHOT0 UCIOIb30BaHHS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHHe 0Opa3l0B HEOPraHMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI M HAOJIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (U3NYeCKue U XUMHUYECKHE CBOMCTBA TajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMIJIEHHE C 00pa3lamMu XJIOPUAOB (TaJOreHUI0B),
O3HAaKOMJIEHHE ¢ oOpa3mamMu cepbl M €€ COEQUHEHUAMH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), HaOMIOJeHHE TMporecca OOyriauBaHMs — caxapa TMOJ  JICUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOW KHUCIIOTHI, U3yUCHHUE XMMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KUCJIOTBHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-HOH U HaAOIIOJeHHe NMpHU3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W UX coeruHEHUU
(BO3MOXKHO HCIIOJIb30BAaHKE BUEOMATEPHAIIOB), 00pa3IaMu a30THBIX U POCHOPHBIX YI0OpEHHIH,
NojlyueHue, coOupaHue, pacro3HaBaHHME M H3y4YeHHE CBOMCTB aMMHaka, IpPOBEJCHUE
KayeCTBEHHBIX peakuuid Ha HOH aMMOHUsA U ¢ocdar-uOH U U3yUYeHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPHANIOB), U3YUYEHHE MOJENeld KpUCTANIMYECKUX PEHIETOK aaMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOICTBOM MPOTUBOTrasa, ModydeHue, coOupaHue, pacrino3HaBaHue
U U3y4YeHHE CBOMCTB YIJIEKHUCIOIO Trasa, MpPOBEJEHHE KAYeCTBEHHBIX pEakIUil Ha KapOOHAT W
CHWJIMKAaT-HOHbl W H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMS, O3HAKOMJIEHHE C NPOAYyKLIHEH
CHWJIMKaTHOM MPOMBINIJIEHHOCTH, PEUIeHHE 3KCIEepUMEHTANbHBIX 3a/1a4y 1o TeMe «BaxHeilmue
HEMETAIIJIbl U X COCTUHEHUS.

MeTaJiibl M MX COEANHEHHSA

OOmass xapakTepUCTHKAa XMMHMYECKHUX DJIEMEHTOB — METAJJIOB Ha OCHOBaHUM MX
nonoxkenus B [lepronnueckont cucteMe xumudeckux aementoB 1. . MengeneeBa u crpoeHust
atoMoB. CtpoeHne MeramioB. Mertamnuyeckas CBs3b M MeETa/NIMYecKas KpHCTaUIM4YecKas
pemérka. OJEKTPOXUMHUYECKUN psAJ HanpsHkeHU MerauioB. DuU3MUecKMe M XUMHYECKHE
cBoiicTBa MeTayioB. OO1Me crnocoObl noimydeHust MetasioB. IIoHATHE O KOPPO3UH METAJUIOB,



OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CIiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMECHECHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[llenounbie MeTauibl: TosokeHUE B [leproanueckoil cucteMe XMMUYECKUX AJ1€MEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXAEHUE B Npupoje. OPu3nueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHHIA.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KajlblWi: moJioxkeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HaXOXKJIEHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus W Kaiblus. BaxHeime coeauHeHUs
Kaiblus (OKCUA, THIPOKCHUI, COH). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuil: nosokeHue B Ilepumonnueckoi cucreme xumuyeckux anemeHtoB J[. WM.
MeHeneeBa, CTpOCHHE aTOMa, HaX0XKJAE€HHUE B npupoae. Ousnyeckre 1 XUMHUYECKUE CBOMCTBA
anmroMuHHS. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCH A AIFOMHHHUS.

Kene3o: mnonoxenue B Ilepuonnueckoi cucreMe xumuyeckux osnemenroB JI. WM.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Mpupoae. PU3HMUeCKHe U XUMHYECKHE CBOMCTBA
xkene3a. Okcuabl, rugpokcuasl u comu xkenesa (II) m xemesa (III), mx cocraB, cBolcTBa M
IIOJTyYCHHE.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIAaBOB, MX (DU3UYECKUMH CBOWCTBAMH,
U3y4YEeHHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUAECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), KCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IpoOIlECcCa TOPEHHs >Kele3a B
KHCIIOpOoJe  (BO3MOXKHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbllMs, allOMUHUA, HUHKA, xene3a (II) u xenesza
(III), memu (1), HaOnroeHe U OMKMCAHME MPOIIECCOB OKPAIIMBAHUS TJIAMEHM MOHAMH HATpus,
Kamusl U KaJblus (BO3MOXHO HCIIOJNIB30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHelme MeTauibl ¥ UX COEAUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuanbsl B TOBCEIHEBHOM KM3HU YEJIOBEKA. be30omacHOe MCIOJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peakiuil B OwiTy. [lepBas moMomip NpH XUMHYECKHUX OXOTax u
OTPAaBJICHUSIX.

XUMUYECKOE 3arps3HeHHE OKPYKarollel cpe/sl (MpeaenbHas TOMyCcTUMasi KOHIIEHTPALUs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHU#N SKOJOTHIECKIX TIPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MaTEPHAJIBI).

Mescnpeomemmnuie ceasu

Peanuzamus MexnpeaMEeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kilacce OCyHIeCTBISETCS
Yyepe3 HCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX TMOHSATHUM, TaK M TOHATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/IE€IBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIMW3,  CHUHTE3,  KIacCUpUKalUsi,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIECPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIH 3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®usuka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUYECKUH 3apsj, M[POBOJAHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIecTBa, Tras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUTMUECKAs PEMIETKA, CIUIABbl, (U3UYECKHE BEIMYUHBI,
€JIMHUILIBI U3MEPEHHUS, KOCMHUYECKOE MMPOCTPAHCTBO, IJTAHETHI, 3BE3/1bI, COJIHIIE.



Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaibl, TOpPHbIE MOPOJIbI, IOJIE3HbIE
MICKOIIaeMBbI€, TOTUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JOCTUTAIOTCS B X0Jie 00YUYCHHsI XUMHUU B €IMHCTBE Y4EOHON U BOCIIUTATEILHOMN JIeATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIMOKYJBTYPHBIMHM W  JYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMUd W HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U COIIMANIU3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IICHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)nmaTpuoTH4ecKoro BOCIMTAHUSA:

LEHHOCTHOTO OTHOILIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyUYHOMY
HACJICNIO, TOHUMAHUs 3HAYCHUS XUMUYECKOM HAayKH B XU3HH COBPEMEHHOrO OOIIEeCTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpMAIEld O MEepPeIOBBIX JOCTIKEHUSX U OTKPBITHUAX
MHUPOBOI U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpoHCTBe
MUpa U o0IIeCTBa;

2)rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJICHUS O COIMAIBHBIX HOPMaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, yueOHO-
UCCJIEIOBATENLCKOM, TBOPYECKON U APYTUX BUIAX JAEITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JIESTEIbHOCTU NPH BBINOTHEHUH Y4Y€OHBIX, MO3HABATEIbHBIX 3aJ/1ay, BBHIMOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUN YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOINM B Tpoliecce 3TOM y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBEJEHUE U TOCTYNKH CBOMX TOBAapUUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCJIEICTBUN IIOCTYIKOB;

3)11eHHOCTH HAYYHOTI'0 TO3HAHMS:

MHUPOBO33pEHUYECKUE  NPEJICTaBICHUS O  BEIIECTBE U  XMMHMYECKOH  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKH U COCTABIISIFOIIME OCHOBY st
NOHMMAaHUs CYIN[HOCTH HAyYHOW KapTHHBI MHpa, MPEICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHON Cpeoi, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHUBBI, HAIPABJICHHbIE HA IMOJyYEHHE HOBBIX 3HAHUN MO XUMHH,
HeoOXonuMBbIe s OOBSCHEHWs HAONIOMAeMBIX TIPOIIECCOB W SBJICHHM, MO3HABATEIHHOM,
WH(POPMAITMOHHON W YUTATEIHCKON KyJIbTYPBhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIPABOYHOM JUTEPATypOM, NOCTYMHBIMH TEXHHYECKUMH CpPEICTBaMU
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIHCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHIeM;

4)(popMupoBaHUS KYJIbTYPHI 310POBbSI:



OCO3HAaHHE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHHME IIOCIEACTBUNA W HENpPUSATHE BPETHBIX
MpHUBBIYEK (YIOTpeOJIEHUsI aJIKOrOoJisi, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
npaBui1 0€30MaCHOCTU NpU OOpallleHMM ¢ XMMMYECKMMM BELIECTBAMU B OBITY M peabHOU
KHU3HU;

5)TpyaoBOro BOCIMTAHUSA:

MHTEpPEC K MPaKTHYECKOMY M3Y4YEeHHIO Ipodeccuil u TpyJa pa3iMyHOro poja, yBaKEHHUE K
TpyAy W pe3yiabTaTaM TpPYNOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIH BbIOOp WHAMBUAYAIBHOM TPaeKTOpUU
NPOJOJDKEHNsT 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol nmpodeccCuoHaNIbHOM NeATeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh alalTUPOBATLCS B MPO(ECCHOHAIBHON Cpefe;

6)3K0JI0rM4€eCKOro BOCITUTAHUSA:

9KOJIOTMUYECKH LIe1€CO000pa3HOE OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIECTBOBaHUs, MOHUMAHUE IIEHHOCTH 370pOBOro U 0Oe30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXHMYECKOMY 310POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBMIl 0€30MaCHOr0 MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaK)KE B CUTYalMsX, YTPOXKAIOIIKX 370POBbIO U KU3HHU JIIOCH;

CIIOCOOHOCTH NPHUMEHSATHb 3HAHUS, IOJydyaeMble NpPU HM3YYEHUU XUMHH, IS PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKarOIled IPUPOAHON CPEOil, ISl TIOBBIICHHUS YPOBHS 9KOJIOTHYECKON
KYJIBTYpbl, OCO3HaHHUS INI0OOATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U MyTell MX pelieHus
IIOCPEACTBOM METOJIOB XMMHHU, FKOJIOTMUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
II0O3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOMN MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAyYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNOTe3a, (HakKT, cUCTeMa,
IPOLIECC, IKCIIEPUMEHT U JPYToOe€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEIOCTHOW HAay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEUCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETyJSTHUBHBIE), KOTOpbIE OOECIEeYMBAIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe 1eCTBHS

ba3zoBble Jornueckue JelcTBHUA:

YMEHHUSI MCIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUSI MPH OCBOCHUM 3HAHWIM:
pacKpbIBaTb CMBICT XUMHUYECKMX TOHATHH (BBIAEHATH MX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENBbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPHH JUIS KIAacCUPUKALNN
XMMHYECKHUX BEIIECTB U XUMUYECKHX PEAKIMM, YCTAHABIMBATh NPUUMHHO-CJIEACTBEHHBIE CBS3HU
MEXIy 00BEKTaMH U3yYCHHsI, CTPOUTH JJOTUYECKHUE PACCYKACHUS (MHIYKTHUBHBIC, 1eTyKTUBHBIC,
10 aHAJIOTHH ), IEIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHUE MPUMEHSATh B MPOIECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHUH, MPEOOPa3OBBIBATH HIUPOKO
MpPUMEHSEMbIE B XUMHUHU MOJICIIbHBIC TPECTABICHNUS — XUMUYECKUM 3HAK (CHMBOJI DJIEMEHTA),
xuMuueckass (opMyna ¥ ypaBHEHHE XUMHYECKOW peaklud — TMPU pElIeHud ydyeOHo-
MO3HABATEJIBHBIX 3a/Ja4, C YYETOM O3THUX MOJEIBHBIX IPEICTABICHUNA BBIABISITE U



XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBIABISTH OOIIUE 3aKOHOMEPHOCTH, MPUUYMHHO-CJIECICTBEHHBIC CBSI3U U
MMPOTHBOPEYHS B U3yUaE€MbIX MPOIIECCAX U SBICHUSIX.

Ba3oBble nccienoBarejabcKue NeCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAu€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKkK€ B KadeCTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHHUIO YUYEHHYECKHX
JKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJI0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €r0
pe3ynbrar, (GopMynHpoBaTh OOOOIICHWS] M BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
HCCIIeIOBaHMs, COCTABIISITh OTYET O MPOJIEIaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO PA3TUYHBIX BUIOB
U GOopM IIPEICTABICHHUS, TTOTyYaeMy0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMUYECKOTO COJEp)KaHMs, CIOpaBOYHBIE TocoOus, pecypchl HHTepHeTa), KpUTHYECKH
OLICHUBAThH MIPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOJIBI M 3alPOCHl IPU MOUCKE U 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIMTOJIHCHUS YI€OHBIX M MIO3HABATEIHHBIX 33124
OTpeNIeIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B OOJACTH HCIOJIB30BaHMS WH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeCHUE KYJIbTYpPOil aKTUBHOTO HMCIIOJIB30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMYy MpeAcTaBlIeHUS
UHPOpMAIIMU W WILTIOCTPUPOBATH pEIIaeMbIe 3a/1a4dl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOMHAIUSIMUY;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCIeI0BaTEIbCKOM
JEeSATENIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X031CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLel NPUPOAHOMN CPEebl.

KoMMyHuKaTHUBHBbIE yHUBEPCAIbHbIE YUeOHbIe 1elCTBUA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYYSeHHBIE PE3YIIbTaThl O3HABATEILHON NEATEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 pPe3yJbTaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, JIAOOpaTOpHOW pPAabOTHI MO HUCCIEIOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHUs y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMO3HABATEIHHOU U
UCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
oOIIMX HMHTEPECOB W COTNIAcOBaHMs MO3UIMI (0OCyxaeHHs, 0OMEH MHEHHMSIMH, «MO3TOBbBIC
LITYPMBI», KOOPJAUHALIMS COBMECTHBIX JIEUCTBUI, ONpeneeHne KPUTEPUEB MO OIICHKE KauecTBa
BBHITIOJIHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSATEIBLHO ONMPENENITh LEeNu ACSITeNbHOCTH, IAHUPOBATh, OCYIIECTBISTh,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BBIOMPATH
HambOonee ODPQPEKTUBHBIC CHOCOOBI pEIICHHWs Y4YeOHBIX W IO3HABATCJIBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABIJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alIrOpuUTM JIEUCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Yy4ETOM TMONy4YeHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE MOJYUYEHHOI'O pe3yJibTaTa 3asBJICHHON I1IeNH,
YMEHHUE UCIOJIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, IIPEIJIaraéMbI€ B YCJIOBUH 3aJJaHUH.



HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O0053aTEIbHOIO COAEpIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell MIporpaMMoid, BBIJCISIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JeWcTBUM, crneuuduueckue s

HpGI[MGTHOfI obactu ((XI/IMI/ISI», BUIbI OCATCIBHOCTU IO IOJYYCHUIO HOBOI'O 3HAHUA, €TI0

MHTEPIIPEeTALNU, TPe0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyallHsIX.
K koHiy oOyuenus B 8 kJiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUYAIOLIUXCS YMEHUH:

pacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHH: aTOM, MOJIEKYyJa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JOJS XHUMHYECKOTO
3JIEMEHTAa B COCIMHEHMH, MOJSIPHBIA 0O0BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENIEHh OKUCIICHUS, XAMHUYECKas peaKius, Kiaccuduranus
peakuuii: peakliii COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEaKIMi 3aMEeLICHHs, PeaKIH
oOMeHa, 7K30- U IHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakinu, Sapo aToma,
JJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aTomMa, XMMHUYecKas CBS3b,
NOJISIpHAsl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas 7015 BellecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHATH 3TU
HOHATHS NIPU OMMCAHUM BELIECTB U MX MPEBPALLCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

OTNpe/eNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHHSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTIpeNleIEHHOMY KJIacCy COEIMHEHMH 1o QopMysnaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHasl U HOHHAs1) B HEOPraHMYECKUX COCTUHEHMSIX;

packpeiBaTth cmbica llepuoaumueckoro 3akona [[. M. MeHnaeneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX B3JEMEHTOB OT HX
nojio)keHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh Tabmuunyr Qopmy Ileproamyeckoli cucTeMBbI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moArpynmna (A-rpymma)» u
«moboynass mnoarpynna (b-rpymnma)», manble U OONBIIME MEPUOABI, COOTHOCUTH
0003HaueHHs, KOTOphle UMeroTcs B Tabmune «llepuoandeckas cucreMa XMMHYECKUX
anemeHToB [[. YI. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsii sAapa, oOIIee YHUCIO 3JIEKTPOHOB H
pacnpezielieHue UX MO0 IEKTPOHHBIM CIIO0SIM);

KJaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHe BEIeCTBA, XUMUYECKHE
peakuuu (110 YUCIy U COCTaBY y4YaCTBYIOUIMX B PEaKLUUU BEILECTB, 10 TEIJIOBOMY
shdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3TMYHBIX
KJIACCOB, TMONTBEpXKJas  ONHWCAaHWE TMPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B Pa3IMUHbIX YCIOBUSIX;



BBIYHUCIISITH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTF0 XUMUYIECKOTO DJIEMEHTA Mo (JOpMYyIie COSTUHEHNSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHECHUIO XUMUYECKON PEAKITUH;

MPUMEHATh OCHOBHBIE OINEPAlUH MBICIUTEILHON NESITEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3AIUI0, KIaCCU(DHUKAINIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJISI U3Yy4YEHUs CBOMCTB BELIECTB M XHMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbI ~ TO3HAaHWS  —  HAOJNIOJIEHHE,  W3MEpPEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJeloBaTh TMpaBHWJaM IIOJIb30BAHUS XHMHYECKOW TIOCYyJ0H U JIabOpaTOPHBIM
o0opysoBaHHEM, a TaKXkKe MpaBWJIaM OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO
U coOupaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIaKMYyC, PeHOIPTATIEHH, METUIIOPAHXK U APYyTHE).

K koHiy obydenust B 9 kiaacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHATUN: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3EKTPOOTPHULATENILHOCTh, CTENEHb OKUCIEHMsS, XUMUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOHM A(D(PEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOIIUTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, Ppeaklud HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOe paBHOBecHe, OOpaTuMble U HEOOpaTUMbIe peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHME M BOCCTaHOBJEHHE, aJJIOTPONMs, aM(pOTEepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYeCKas), KPUCTAUIMYECKas peleETKa, KOppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMUYECKOM peakluu, MpeneiabHO I0IMyCcTUMas
koHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
HOHATHS NIPH OMMCAHUM BELIECTB U MX MPEBPALCHUH;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBleHUs (OpMys BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

ONpeAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B
COCJMHEHUSX PA3IMYHOTO COCTaBa, MPHUHAMJICKHOCTb BEIIECTB K ONPEAEIEHHOMY
KJaccy COeIMHEHMH Mo (opmyisiaMm, BHJI XMMHUYECKOH CBS3U (KOBaJeHTHas, UOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOU
dopMmyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECTUHEHHH, TUI
KPHUCTAJNINYECKOM PeIETKH KOHKPETHOTO BELECTBA;

packpeiBath cmblica [lepuonnueckoro 3akona JI. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMAaHKE: ONMMCHIBATh U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHUX O3JIEMEHTOB: pa3iMuyaTh IOHATHS «rjaBHas noiarpynmna (A-
rpynna)» u «mnoboynas mnoarpynmna (b-rpynma)», manele U GoJblIMe TMEPHOJBI,
COOTHOCUTh 0003Hau€HUs, KOTOpblE HMEIOTCS B MEPUOAMYECKOW Tabiume, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMM CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsi sizipa, o0Iee YUCIo IEKTPOHOB U PACIIpeIeIeHUe UX 110 JIEKTPOHHBIM CII0SIM),
OOBSACHATH O0OIKME 3aKOHOMEPHOCTM B H3MEHEHHHU CBOWMCTB JJIEMEHTOB U HX



COCIMHEHUM B IIpEAeNIax MalbIX IIEPUOAOB U TJIABHBIX IOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

L KJ'IaCCI/I(bI/IIII/II)OBaTB XUMHUYCCKUEC JJICMCHTBI, HCOPraHM4CCKHUEC BCUICCTBA, XUMHYCCKUC

peakiuu (MO0 YHMCIYy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3¢ (dexTy, Mo U3MEHEHUIO CTENICHEH OKUCICHHSI XUMHUYECKIX DJIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBATH) OOMME W CHEIU(PUUESCKHE XUMHUYECKHE CBOWCTBA

MPOCTHIX U CIIOKHBIX BEIIECTB, MMOATBEPK/IAsl OMKMCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIil;

® COCTaBJIATb YPAaBHCHUA 3J'IeKTp0J'II/ITI/I‘IeCKOI71 Jucconuanu KUCJIOT, menoqeﬁ n COJ'ICI‘/'I,

NOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peakluil HOHHOTO OOMEHa, YpaBHEHHs peaKiHid,
HOJTBEPXKJAIOLINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAy BEIeCTBaMU
Pa3INYHBIX KJIACCOB;

® paCKpbIBaTb CYHHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ IMOCpEACTBOM

COCTaBJICHUS 3JICKTPOHHOT'O OaaHca 3TUX peaxunﬁ;

¢ [IPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHHUSA, BOZMOXKHOCTU

MMPOTCKAHUA XUMHYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX,

® BBIYHUCIATE OTHOCHTCIBHYIO MOJICKYJIIPDHYIO U MOJIAPHYIO MacCChl BEIIECTB, MAaCCOBYIO

JOJIF0 XUMHUYCCKOI'0O 3JICMCHTA I10 (bOpMy.]'Ie COCIUMHCHUA, MACCOBYIO AOJIIO BCHICCTBA B
pacTBOpPC, IIPOBOAUTDH pvaéTBI MO0 YPaBHCHUIO XUMHYECKOMN pCaKknuu;

e coOmOaTh MpaBuUia IOJb30BAHUS XMMMUYECKONM TOCyA0M U J1abOpaTOPHBIM

o0opys0BaHHEM, a TaKKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB 10 MOJTYUYEHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

¢ IIPOBOAUTH pCAKLHWH, MOATBCPKIAAIOIINC Ka4eCTBCHHBIN COCTaB Pa3JIMIHBIX BCIHICCTB:

pacro3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpoMHI-, MOAHI-, KapOoHart-, docdar-,
CHJIMKAT-, CyJab(daT-, T'MIPOKCUA-UOHBbI, KATHOHbI AMMOHMS M HOHBI HM3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOLINE B BOAHBIX PACTBOpaX HEOPIaHUYECKUX BEILECTB;

¢ [IPUMCHATH OCHOBHBLIC OIICpalivun MBICJIUTEIbHON AESITEIhbHOCTH — aHalu3 U CHHTC3,

CpaBHEHHE, O0000IIEHHE, CHCTEMATHU3AlHI0, BBISABICHHE MPHUUYUHHO-CICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BEIIECTB M XHUMHUYECKHX PEaKIHMil, €CTECTBEHHO-
Hay4YHbBIC METOABl TO3HAHWS — HAONIOJIEHWe, W3MEPEHHE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT (peanbHBIi U MBICTICHHBIN).

TEMATHYECKOE INTAHUPOBAHHE

Ne KonmnuecTBo yacos
HaunmeHoBaHue pa3jesioB u JnexTponHble (H(ppoBLIE) 06pa3oBaTeIbLHbIE
n/ Bceer KonTpoabHbI IIpakTHyecku
TeM NPOrpaMMbl pecypest
n 0 € padoThl e padoThl
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Paznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucreMa XUMHYECKHX dj1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMoB. XUMHYeCKasi CBA3b. OKUCINTEILHO-

BOCCTAaHOBHUTEC/IbHBIC PCAKIIUU
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OKHCJICHHSI, TOPCHUE). 14
[TonsiTe 06 okcumax
Crioco0bI TosTyYeHust
KHCIIOpO/ia B
bu6moreka [JOK
J1a00paTOPHH U
23 https://m.edsoo.ru/ff0d49
MIPOMBIIIIJICHHOCTH. T
IIpumeHeHue o
KHCJIOpOJia
TemoBoit a3 ekt
XUMHUYECKON PEaKLNH,
IOHSTHE O bu6mmoreka [JOK
24 | TEpMOXHUMHUYECKOM https://m.edsoo.ru/ff0d47
ypaBHEHHUH, IK30- U 90
SHAOTEPMUUYECKUX
peaxusax
Toruso (HedTh, yroiab
bu6mmoreka [JOK
U METaH). 3arpsi3HEHUE
25 https://m.edsoo.ru/ff0d4c
BO3J1yXa, CIIOCOOBI €ro Aa
MPeI0TBPALLEHUS o
[IpakTrueckas pabota
Ne 3 o Teme bubmuoreka [JOK
26 | «llonyuenue u https://m.edsoo.ru/ff0d4ac
coOupaHue KHCIOpO/a, 2
HU3yYEHHUE Er0 CBOMCTB)
Bonopon — anemeHT u bubnunorexa [JOK
27 | mpocToe BemecTBo. https://m.edsoo.ru/ff0d4d

Haxoxnenue B mpupoe

do



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

dusznueckue n
XUMHYECKHE CBOMCTBA

bu6mmorekxa [JOK

28 https://m.edsoo.ru/ff0d4d
Bogopoxa. [Ipumenenue 40
BOJIOpOJa
ITonsiTve o KUCHOTAX U bubmorexa HOK

29 https://m.edsoo.ru/ff0d50
COJISIX o
CrniocoOsI monrydeHus bubnuorexa [JOK

30 | Bomopona B https://m.edsoo.ru/ff0d4d
n1abopaTopun do
[IpakTuyeckas pabora
Ne 4 o Teme bubmuoreka [JOK

31 | «lIlomyuenue u https://m.edsoo.ru/ff0d4f4
cobupaHue Boaopoa, 2
W3YYECHHE €ro CBOMCTBY
Momnsipablii 00bEM bubmorexa LIOK

32 https://m.edsoo.ru/ff0d54
razoB. 3aKOH ABOrajpo e
Brrunciaenus o0néma,
KOJIMYECTBA BEIECTBA bu6mmoreka [JOK

33 | rasamo ero u3BeCTHOMY https://m.edsoo.ru/ff0dS5
KOJIMUYECTBY BEIlleCTBa a0
WU 00BEMY
Brrancnenus 00EMOB
ra3oB 10 YPaBHEHUIO bubmuorexa [JOK

34 | peakuuu Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHa 00BEMHBIX 08
OTHOILICHUI Tra30B
dusnyeckue u bu6mmoreka [JOK

35 | XUMHYECKHE CBOMCTBa https://m.edsoo.ru/ff0d58
BOJbI 7a
CoctaB OCHOBaHUH. bu6mmoreka [IOK

36 | Ilonstue 00 https://m.edsoo.ru/ff0d59
MHIIIKATOpax e2
Bona kak
PacTBOPHUTEIb.
Hacreimennsie u bu6nmoreka [JOK

37 | HeHaCHIILICHHBIC https://m.edsoo.ru/ff0dSb
pacTBopsl. MaccoBas 40
JIOJIS BEIIIeCTBA B
pacTtBope
[IpakTuueckas pabora
Ne 5 o Teme Bbu6moreka [JOK

38 | «IIpuroroBnenue https://m.edsoo.ru/ff0dSe

ba

pacTBOpPOB C
OnpeaeIEHHON
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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MAacCOBOM J0JIEH
pacTBOPEHHOTO
BEILIECTBA»

KonTponbhas padbota

bu6mmoreka [JOK

No2 1o Teme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. 4
Boga» T
OKcHuIBI: COCTaB, bu6mmoreka [{OK
40 | kmaccudukanus, https://m.edsoo.ru/ff0d66
HOMEHKJIATypa 4e
[Tonydenue n
. bu6nmoreka [JOK
XUMUYCCKHE CBOKCTBA
41 https://m.edsoo.ru/ff0d66
KHCJIOTHBIX, OCHOBHBIX Ae
1 aM(OTEepPHBIX OKCHUIOB o
OcHOBaHUs: COCTaB, bu6mmoreka [{OK
42 | knaccudukanus, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
[Tonyuenue u bubnuoreka [IOK
43 | XUMHUYECKHE CBOMCTBA https://m.edso0.ru/ff0d67
OCHOBaHUM ca
Kucnotsl: cocrag, bu6mmoreka [JOK
44 | xnaccudukanms, https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa 2
[lonyuenne n bubnnorexa [JOK
45 | XUMUYECKHe CBOMCTBA https://m.edsoo.ru/ff0dfee
KHCJIOT 2
Comnu (cpennue):
(cp ) bubmuoreka [JOK
HOMEHKJIATypa,
46 https://m.edsoo.ru/00ad94
CIOCOOBI MOJTYUYEHHUS, 74
XUMHUYECKHUE CBOWCTBA o
[TpakTrueckas pabora
No 6. Pemenne
9KCIIEPUMEHTAIIBHBIX bubnuorexa [IOK
47 | 3amad 1o Teme https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIaCChHI Ic
HEOPTaHHYECKUX
COCTUHEHUN
I'enetnueckas cBs3b
bubmnoreka [IOK
MeX1y KJaccamu
48 https://m.edsoo.ru/00ad9a
HEOPTaHUYECKUX 50
COEIUHEHNI o
O06o0meHue u bubmuoreka [JOK
49 | cucreMmaru3amus https://m.edsoo.ru/00ad9¢c
3HAHUU b2
50 | KonutposbHas pabora bubmuorexa [JOK
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Ne3 o Teme
"OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9e
la

HEOPTraHUYECKUX
coenHeHnH"
[TepBbie MONBITKH
KJIaCCHU(PUKAITHH
bubmmoreka [IOK
XUMUYECKHUX
51 https://m.edsoo.ru/00ad9f
aneMeHToB. [loHsATHE O £
rpynnax cXoaHbIX o
3JIEMEHTOB
[Iepnonnueckuit 3aK0H
u Ilepuoanueckas bubnuorexa [IOK
52 | cucTeMa XMMHYECKUX https://m.edsoo.ru/00ada5
anemenToB JI. 1. 2¢
MenneneeBa
bu6mmnoreka [JOK
[Iepuonsl, rpynmsl,
53 https://m.edsoo.ru/00ada5
MOATPYTIIIBI
2c
CrpoeHue aTOMOB. bubnuorexa [IOK
54 | CocraB aTOMHBIX sIEP. https://m.edsoo.ru/00ada3
3oTonbl 42
CtpoeHue 3IeKTPOHHBIX
0007109€K aTOMOB
bu6mmoreka [IOK
2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
IIepuonnueckoi be
cuctemsl J[. 1. o
Menpeneena
XapakTepucTuKa
XHMHYECKOTO JIEMEHTa
bu6mmoreka [JOK
10 €T0 TOJIOKCHHIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoi 24
cucreme /1. U. o
Menneneera
3HaueHune
[Tepuonnueckoro
3aKOHA /IS Pa3BUTHS bubnnorexa [JOK
57 | naykwm m npaktuku. [l https://m.edsoo.ru/00ada9
U. MeuneneeB — 6e
Y4EHBIN, Iearor u
IrpaKIaHUH
PesepBHblii ypok.
O60061enue u
bu6mmoreka [JOK
cHUCTeMaTH3aIus
58 . https://m.edsoo.ru/00adb3
3HaHUH / 3e
Bcepoccuiickas o

MpoBepoyHas paborta



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

KonrtponsHas pabora
Ne4 o reme «Ctpoenue bubmmoreka [JOK
59 | aroma. Xumuueckas 1 1 https://m.edsoo.ru/00adb4
cBs13b» / Beepoccutickas 86
poBepoyHas padbora
DIIEKTPOOTPHUIIATEITHLHOC bubnuorexa [JOK
60 | T aTOMOB XUMHYECKUX 1 https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
Bbu6mmoreka [JOK
HNonnas xummueckas
61 1 https://m.edsoo.ru/00adac
CBSI3b
34
bu6mmoreka [IOK
KoBanenTnast nmomnsipHas
62 1 https://m.edsoo.ru/00adaa
XHUMHYECKas CBA3b bs
KoBanenTtHas bu6mmoreka [{OK
63 | HenoussApHas 1 https://m.edsoo.ru/00adaa
XHUMHYECKas CBA3b b8
Bbubmmoreka [JOK
64 | CrerneHb OKMCIICHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTETBHO- bu6mmoreka [JOK
65 | BOCCTaHOBHUTEIILHBIC 1 https://m.edsoo.ru/00adb0
peakuuu 76
bubmuoreka [JOK
OKHUCIIUTEIH U
66 1 https://m.edso0.ru/00adb0
BOCCTAaHOBHUTEIIHN
76
Pe3epBHblii ypok.
O6001menue u
bubmuoreka [JOK
CHUCTEMAaTHU3aLUS
67 . 1 https://m.edsoo.ru/00ad9¢
3HAHWH 110 TEME b2
«CTtpoeHue aToma. o
XuMuyeckas CBI3b»
PesepBHEBI YpOK.
P P bu6mmoreka [IOK
O06o061eHue U
68 1 https://m.edsoo.ru/ff0d6 1
CHCTEMAaTH3aIUs >
3HaHUI T
OBIIEE KOJIMYECTBO 68 5 4
YACOB 110 [TPOT'PAMME
8 0 KJIACC
Ne KoJsnuecTBo 4acoB Hara DAEKTPOHHbIE WHPPOBHIE
n/ Tema ypoka Bceer KoHnTpoasn IIpakTHyeck H3yYeHH 6
n 1] ble padoThI He padoTsl | OOPAOBATEILHLIC Pecypent
[Ipenmer xumuu. Ponp bubmmorexa [IOK
1 1 https://m.edsoo.ru/ff0d21
XAMHHU B )KU3HA 0c
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yejioBeka. Tena n

BEIIIECTBA
bu6mmoreka [{OK
[TonsiTHe 0 METOIAX
2 https://m.edsoo.ru/ff0d22
MMO3HAHKS B XUMHUHU
Te
[IpakTrueckas pabora
Ne 1 «ITpaBuna paboTsr
bubmuoreka [{OK
B J1a0OpaToOpuu U
3 .. https://m.edsoo.ru/ff0d23
npuéMbl 00paIeHHs ¢ de
1ab0opaTOPHBIM o
000opyI0BaHUEM»
YucTele BENeCTBa U bu6mmoreka [JOK
4 cmecu. CriocoObl https://m.edsoo.ru/ff0d26
pazzaeneHus: cMecen ca
[IpakTrueckas pabora
Ne 2 «Pa3znenenue bu6mmoreka [JOK
5 cMmecel (Ha mpumepe https://m.edsoo.ru/ff0d28
OYHMCTKH MTOBAPEHHOM c8
COJIN)»
bu6mmoreka [{OK
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XUMUYECKHUE AIIEMEHTBHI. bubnuorexa [JOK
7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2b
XHMHYECKHX 3JIEMEHTOB e8
Bbu6morexa [JOK
[IpocThie U cloKHBIE
8 https://m.edsoo.ru/ff0d2a
BEIIECTBA
6¢
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE
9 https://m.edsoo.ru/ff0d2d
ydeHUe
50
3aKOH MOCTOSIHCTBA
COCTaBa BELIECTB. bubnuorexa [JOK
10 | Xummueckas popmyna. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB e
XUMUYECKHX DJIEMEHTOB
OtHOcHTENbHAS
bu6mmoreka [JOK
aTOMHas Macca.
11 https://m.edsoo.ru/ff0d32
OtHocuTenbHas e
MOJIEKYJISIpHas Macca o
MaccoBas nons bu6mmoreka [JOK
12 | XMUMHYECKOro JIEMEHTa https://m.edsoo.ru/ff0d35
B COCIMHEHUU Oc
bu6mmoreka [IOK
KomuyecTBo BemniecTna.
13 https://m.edsoo.ru/ff0d52

Mons. MonspHas macca

30
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https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusznueckue n

bu6mmoreka [JOK

14 | XxuMHYECKUE SBJICHUS. https://m.edsoo.ru/ff0d37f
XHUMHUYECKask peakLus a
[Ipu3Haku u ycinoBust bubnuoreka [IOK
15 | mporekanus https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PeaKIHii 16
3aKOH COXpaHEeHUS
bu6mmorexa [IOK
MaccChl BEIIECTB.
16 https://m.edsoo.ru/ff0d3b
XUMUYECKue 38
ypaBHEHUs o
Beruucnenus
KOJIMYECTBA, MacChl bu6mmoreka [JOK
17 | BemecTBa no https://m.edsoo.ru/ff0d57
YPaBHCHHSM 08
XUMHYECKHUX PeaKIHii
Knaccudukanms
XUMHUYECKUX PEAKIUU bubnuorexa [JOK
18 | (coemuneHwus, https://m.edsoo.ru/ff0d33
pasioKeHus, 4
3aMeIeHus, 0OMeHa)
M. B. JIomoHOCOB —
YUYEHBIN-
Bbu6nmoreka [JOK
SHIUKJIONIETUCT.
19 https://m.edsoo.ru/ff0d40
O6o00mmenue n oA
cUcTeMaTu3anusa T
3HAaHUU
KonrponsHas pabora
bubmnoreka [IOK
Ne1 o teme
20 https://m.edsoo.ru/ff0d42
«BemecTBa u 90
XUMHUYECKHUE PEAKIII) o
Boznyx — cmech razos.
CocraB Bo3ayxa. bubnuorexa [JOK
21 | Kucnopog — anemeHT u https://m.edsoo.ru/ff0d44
MPOCTOE BEILECTBO. 8e
O30H
®u3nYecKue u
XAMUYECKHE CBOMCTBA bu6mmoreka [JOK
22 | xuciopoja (peakiuu https://m.edsoo.ru/ff0d46
OKHCJICHUS, TOPEHHUE). 14
[TonsTre 06 oxcuaax
CriocoOblI mosryueHust
KHCIIOpO/a B bubnuoreka [IOK
23 | nmaboparopuu u https://m.edsoo.ru/ff0d49

MIPOMBIILIIIEHHOCTH.
[Ipumenenue

Ja
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

KHCJIOpOJia

TemnoBoit a3 ekt
XUMHYECKON PEaKIu,

IIOHSTHE O bu6mmoreka [JOK
24 | TEepMOXHMHYECKOM https://m.edsoo.ru/ff0d47
YPaBHEHHH, YK30- U 90
SHIOTEPMHUYECKUX
peaKIusix
TornuBo (HedTh, yroiab
bu6mmoreka [JOK
U METaH). 3arpsi3HEHUE
25 https://m.edsoo.ru/ff0d4c
BO3/yXa, CIIOCOOBI €T Aa
MIPEIOTBPALLEHUS o
[IpakTuueckas pabora
Ne 3 o Teme bubmuoreka [JOK
26 | «llomyuenue u https://m.edsoo.ru/ff0d4ae
coOHMpaHKe KUCIOPOa, 2
HU3yYEHHUE ET0 CBOMCTB)
Bonopon — anemeHT u bubnnorexa [JOK
27 | mpocToe BEIIECTBO. https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupoe do
duznueckue u
. Bbubnmnoreka [JOK
XHUMHAYECKHE CBOWMCTBA
28 https://m.edsoo.ru/ff0d4d
Bostopojia. [Ipumenenue 40
BOJIOpO/Ia o
bu6mmoreka [JOK
[TonsaTHe 0 KHUCHOTAX N
29 https://m.edsoo.ru/ff0d50
COJISIX
d2
Crioco0bI osTyyeHust bubnunorexa [JOK
30 | Bomopona B https://m.edsoo.ru/ff0d4d
nabopaTopun do
[IpakTnyeckas pabora
Ne 4 o Teme bubmuoreka [JOK
31 | «lIlomyuenue u https://m.edsoo.ru/ff0d44
coOupaHue BOAOPO/A, 2
WU3yYECHHUE E€r0 CBOMCTB)
MonsipHbiii 00BEM bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ra3oB. 3aKkoH ABOTajipo e
Boruncnenus o0péma,
KOJIMYECTBA BENIECTBA bu6mmoreka [{OK
33 | raszamo ero U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BELIECTBA a0
i 00bEMY
Brruucienus o06EMo0B bu6nmoreka [JOK
34 | ra3oB IO YpPAaBHEHHIO https://m.edsoo.ru/ff0d57

p€aKuu Ha OCHOBE

08
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

3aKOHA 00BbEMHBIX
OTHOIIIEHUH ra30B

dusndeckue u bu6mmoreka [JOK
35 | XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI Ta
CocTaB OCHOBaHUM. bu6mmoreka [JOK
36 | IlonsaTtue 00 https://m.edsoo.ru/ff0d59
WHANKATOpax e2
Boga kak
PacTBOPHUTEIND.
Hackimennasie u bu6mmoreka [JOK
37 | HeHaCBIIICHHBIC https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBast 40
JTOJISl BEIIIECTBA B
pacTBope
[IpakTrueckas pabora
Ne 5 o Teme
«IIpurorosienue
Bbu6mmoreka [JOK
38 paCTBOp?B © . https://m.edsoo.ru/ff0dSe
orpeAeIEHHOM ba
MacCOBOM J0JICH
pacTBOPEHHOTO
BEILIECTBA»
KonTponbHas pabota
bu6mmoreka [JOK
39 Ne2 1o reme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. 47
Bona»
OKCHUIBI: COCTaB, bu6mmoreka [JOK
40 | xmaccudukanmys, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa de
[Tonyuenue u
. bubnuorexa [JOK
41 | HMITTICCRIC CEOTCTEA https:/m.edsoo.rw/f0d66
KHCJIOTHBIX, OCHOBHBIX de
1 aM(OTEpHBIX OKCHIOB o
OcHOBaHUS: COCTaB, bu6mmoreka [JOK
42 | xmaccudukanus, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
[lonyuenue n bubnmoreka [JOK
43 | XMMHUYECKHE CBOMCTBa https://m.edsoo.ru/ff0d67
OCHOBaHMUI ca
Kucnorsl: cocras, bu6mmoreka [JOK
44 | xnaccudukanus, https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa 2
bu6mmoreka [{OK
[Tonyuyenue u
45 https://m.edsoo.ru/ff0dfee

XMMHYECKHE CBOMCTBA

2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

KHCIIOT

Conu (cpennue):

bu6mmoreka [JOK
HOMEHKJIATYpa,
46 https://m.edso0.ru/00ad94
CIOCOOBI MOJTyYEHHUS], 74
XUMHYECKHE CBOMCTBA o
[IpakTrueckas pabora
Ne 6. Pemenne
9KCIIEPUMEHTAIBHBIX bubnuorexa [IOK
47 | 3amad 1o Teme https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIaCChI Ic
HEOPTaHHYECKUX
COCTUHEHUN»
I'eneTnueckas cBsI3b
Bbubmorexa [JOK
MEXIy K1accamu
48 https://m.edsoo.ru/00ad9a
HEOPTraHUYECKHUX 50
COEIUHEHNI o
O06o0meHue u bubmuoreka [JOK
49 | cucTeMaTu3aLMs https://m.edsoo.ru/00ad9¢c
3HAHUHU b2
KonTponbhas padora
Ne3 1o Teme Bbu6mmorexa LIOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX la
coeqrHeHnn"
IIepBble ONBITKH
KJIaCCU(PUKALINH
bubmuoreka [JOK
XUMHYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [lorsaTue o £
TPYIIax CXOIHBIX B
3JIEMEHTOB
[Iepuoanueckuii 3aKOH
u Ilepnonnueckas bubnnorexa [JOK
52 | cucTeMa XUMMHYECKHX https://m.edsoo.ru/00ada5
anemeHToB /l. U. 2c
Menaeneena
8 (O — bu6mmorexa [IOK
53 P » TPY ’ https://m.edsoo.ru/00ada5
MOATPYTITIBI
2¢
CrpoeHue aToOMOB. bubnuorexa [JOK
54 | CocraB aTOMHBIX fJIEP. https://m.edsoo.ru/00ada3
M3oTomnsl 42
CrpoeHne 371eKTPOHHBIX
000J10YeK aTOMOB bubmuoreka [JOK
55 | nileMeHTOB https://m.edsoo.ru/00ada6
[Tepronnueckoi be

cuctemsr /1. W.



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

Menneneesa

XapakTepucTuKa
XUMHUYECKOIO IJIEMEHTA
IO €T0 MOJIOKEHHIO B

bubmuoreka [JOK

56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoi 24
cuctreme JI. U. o
Menneneena
3HadeHue
[Tepuoanueckoro
3aKOHa JJIs Pa3BUTHS bubnnorexa [JOK
57 | nayku u npaktuku. /. https://m.edsoo.ru/00ada9
U. MenneneeB — 6e
Y4EHBIN, ITeJaror u
TpaKIaHUH
Pe3epBHbIii ypok.
O6o006meHue U
bu6mmoreka [{OK
CHCTEeMaTHU3aIUs
58 . https://m.edsoo.ru/00adb3
3HAHUM / 3
Bcepoccuiickas o
IIpoBepoyHas pabora
KonTponbhas padbora
Ne4 o reme «Ctpoenue bubnnorexa [JOK
59 | aroma. XumMuueckas https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas 86
MpoBepoyHas pabora
DNEeKTPOOTPULIATETEHOC bubnnorexa [JOK
60 | Tb aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
bu6mmoreka [{OK
HMonHas xumMuueckas
61 https://m.edsoo.ru/00adac
CBSI3b
34
bubmuoreka [JOK
KoBanentHas nonsipHas
62 https://m.edsoo.ru/00adaa
XAMUYECKas CBI3b
b8
KoBanenrtuas bu6mmoreka [JOK
63 | HemoussgpHas https://m.edsoo.ru/00adaa
XUMUYECKas CBA3b b8
bu6mmoreka [JOK
64 | CreleHb OKUCICHUS https://m.edsoo.ru/00adae
28
OKucauTenbHO- bu6mmoreka [{OK
65 | BOCCTAaHOBUTEIIHHEIC https://m.edsoo.ru/00adb0
peaknuu 76
bu6moreka [JOK
OKucIUTEeIn U
66 https://m.edsoo.ru/00adb0

BOCCTAaHOBHUTCIIN

16



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PezepBHblii ypok.
O06o0061ieHue U
bu6mmoreka [JOK
cHCTeEMAaTH3aIUs
67 . 1 https://m.edsoo.ru/00ad9¢
3HAHWH 110 TEME b2
«CTtpoenue atoma. o
Xumudeckas CBSI3b)
PezepBHbIii ypok.
bu6mmorexa [IOK
O0600111eH1E U
68 1 https://m.edsoo.ru/ff0d61
CHCTeMAaTH3aIs o6
3HaHHUH T
OBHIEE KOJIMYECTBO 68 5 4
YACOB 110 ITPOI'PAMME
9 a KJIACC
Ne KoJinyecTBo 4acoB Jara
n/ Tema ypoka Bceer KoHTpobHbI IIpakTnyecku H3YYeHH ?ne}ﬂponmﬂe upposbie
“ o ¢ paGoTr ¢ paGoTr a o0pa3oBaTebHbIE pecypehbl
[Tepuoanueckuit
3aKOH.
Ilepuonnueckas bubnuorexa [JOK
1 cucreMa 1 https://m.edsoo.ru/00adb59
XUMHYECKHUX e
snemeHnToB /I. 1.
MenaeneeBa
3aKOHOMEPHOCTH B
W3MEHECHUU CBOICTB bu6nuoreka [JOK
2 XHUMHYICCKHX 1 https://m.edsoo.ru/00adb6b
AJIEMEHTOB TIEPBBIX 6
TpEX MEPUOJOB
Knaccudukanus u
bu6mmorexa [IOK
HOMEHKJIaTypa
3 1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX 5
BEILECTB B
Bunn xumnueckon
bubnuoreka [JOK
CBSI3U U THIIBI
4 1 https://m.edsoo.ru/00adbac
KPUCTAJUTHYECKUX p
PeIIéToK -
Kontponbnas
pabota Nel mo Teme
5 «IIoBTOpEeHue n 1 1
yriryOJieHre 3HaHUH
OCHOBHBIX Pa3/IeiiOB
Kypca 8 Kiacca»
6 Knaccudukanus 1 bubnuorexa [JOK
XUMHYECKHUX https://m.edsoo.ru/00adbcb



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

peaxkuui 1o
pa3IMYHBIM
MpU3HaAKaM

1S

ITonsiTHE O CKOpOCTH
XUMHUYECKOU
peakuuu. [Tonstue o

bu6nuoreka [JOK

7 https://m.edsoo.ru/00adbe9
TOMOTE€HHBIX U .
reTepOreHHBIX B
peakumsx
ITonsgrue o
XUMHYECKOM
PaBHOBECHH.
dakTopsl,
BIIMSIIOIIYE HA Bbu6nuoreka [JOK
8 CKOpPOCTh https://m.edsoo.ru/00adc28
XUMHYECKOUN c
peakuuu u
[IOJI0KEHIE
XUMHYECKOTO
paBHOBECHs
OKHCITUTEIBHO- bu6nmnoreka [JOK
9 BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adcad
peaKIuu e
Teopust
JIEKTPOIUTUYECKON bubanorexa [JOK
10 | muccommaim. https://m.edsoo.ru/00adcd6
CunbHbIE U cadble 8
AIEKTPOIUTHI
bu6mmorexa [IOK
Honubie ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakuuit 2
XHUMHYecKHe
CBOICTBA KHUCJIOT U
. bubnuorexa [JOK
OCHOBAHHUII B CBETE
12 . https://m.edsoo.ru/00add5d
MpeICTaBICHHA 00 2
ANEKTPOIUTUYECKOMN B
JMCCoLMaIii
XUMHAYECKHE
CBOMCTBA COJICH B
Bbu6nuoreka [JOK
CBETE
13 . https://m.edsoo.ru/00add8b
MpeACTaBICHUN 00 )
JIEKTPOJIUTUYECKON B
IUCCOLIUAINU
bu6mmoreka [{OK
ITonstue o
14 https://m.edsoo.ru/00add9d

TuaApOJIN3eC coyen

4



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O060061IEHNE U

bu6mmoreka [{OK

15 | cucremaTu3anus https://m.edsoo.ru/00addd1
3HAHUHU 2
[TpakTnueckas
paborta Ne 1. bubmmoreka [IOK
16 | «Pemenne https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIbHBIX a
3a7a4»
KonTponbHas
pabota Ne2 o teme
«INEKTPOTUTHIECKA bubnuorexa [JOK
17 | g muccormanus. https://m.edsoo.ru/00addec
XuMuueckue 0
peakIuu B
pacTBopax»
OOmas
XapaKTepUCTHKA
bu6mmoreka [JOK
rajOreHoB.
18 https://m.edsoo.ru/00addfe
XuMHu4yecKue >
CBOIiCTBa Ha B
puMepe Xjopa
XJI0pOBOAOPO/I.
ConsHas KMCI0Ta,
bu6mmorexa [IOK
XUMHYECKHE
19 . https://m.edsoo.ru/00ade10
CBOMCTBA, 4
MOJIyYEHUE, a
MIPUMCHECHHE
[TpakTnueckas
pabota Ne 2 o Teme
bu6mmoreka [IOK
«Ilonyuenue
20 . https://m.edsoo.ru/00ade34
COJITHOM KHCJIOTHI, 9
u3ydeHue eé -
CBOMCTB»
Breraucnenus 1o
YPaBHCHHSIM
bu6nuoreka [JOK
XHMHYECKHUX
21 . https://m.edsoo.ru/00ade48
peaKIuii, eciii OJTUH 9
W3 pEearcHTOB JIaH B B
H30BITKE
OOmmas
bubmmoreka [IOK
XapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA- R
TPYIIIBI -
bu6mmoreka [{OK
AmoTponHsle
23 https://m.edsoo.ru/00ade64

MOIU(UKAIINH CEPHI.

a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Haxoxnenue cepol u
e€ COeIMHCHUM B
MPUPOJE.
XuMHu4yecKue
CBONCTBA CEphI

24

CepoBoniopon,
CTpPOCHHE,
buznueckue u
XUMHUUYECKUE
CBOICTBA

bubmmoreka [IOK
https://m.edsoo.ru/00ade80
2

25

Oxcupsl cepsbl.
CepHas KHCIIOTA,
¢buznueckue u
XUMHUYECKHE
CBOICTBA,
MPUMEHEHHE

bu6nmnoreka [JOK
https://m.edsoo.ru/00adea2
8

26

XUMH4YeCcKHe
peaKkiLuu, JexKallue B
OCHOBE
MIPOMBIIIUIEHHOTO
crocoba Moy4eHust
CEpPHOM KUCJIOTBHI.
XuMudeckoe
3arps3HEHUE
OKpPY’KarOIIeH cpe/ibl
COEIMHEHUSIMU CEPbI

bubmuoreka [JOK

https://m.edsoo.ru/00adec8
a

27

Brraucnenue
MacCOBOM 01
BBIXO/Ia TIPOJIyKTa
peakmuu

bu6mmoreka [JOK

https://m.edsoo.ru/00adec8
a

28

OOmasa
XapaKTEPUCTHKA
3JIeMeHTOB VA-
rpynnsl. A3or,
pacnpocTpaHEHHUE B
IPUPOJIE,
¢uznueckue u
XHMUYECKHE
CBOICTBA

bu6mmorexa [IOK

https://m.edsoo.ru/00adeea
6

29

AmMMmuak, ero
buzndecKue u
XUMUYCCKUC
CBOICTBA,
MOJTy4eHUE U
MIPUMCHCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf00
4



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

30

IIpakTrueckas
pabota Ne 3 o Teme
«ITomyuenue
aMMHaKa, u3yuyeHue
€ro CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00adf18
0

31

A30THast KuCIOTa, &
buznueckue u
XUMUYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adf30
6

32

Ucnonb3oBanue
HUTPATOB U COJIEN
aMMOHHS B KAUECTBE
MUHEpaIbHBIX
ya0OpeHui.
XumMuyeckoe
3arps3HECHUE
OKPYXaIOIIEH CpebI
COEIMHEHUSIMHU a30Ta

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf51
8

33

docdop. Oxenn
docdopa (V) u
dbocdopHas Kuciora,
buzndecKue u
XUMUYECKHE
CBOICTBA,
MOJTy4eHue

bub6nuoreka [JOK
https://m.edsoo.ru/00adf68
a

34

Ucnonb3oBanue
docdaros B
KauecTBe
MUHEPATHLHBIX
yaoOpeHuii.
3arpsi3HeHUE
MIPUPOIHON cpebl
dbocharamu

bu6nuoreka [JOK
https://m.edsoo.ru/00adfc2
0

35

Yraepon,
pacnpocTpaHEHHUE B
MIPUPOJIE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

bu6nmoreka [IOK

https://m.edsoo.ru/00adfd9
c

36

Oxcuapl yraepona,
ux (puznvecKue u
XUMUYECKHE
CBOMCTBA.
DKOJIOTHYeCK1e
po0JieMsl,

bu6mmorexa [IOK

https://m.edsoo.ru/00adfeb
€



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C
OKCHJIOM YTJlepoJia
av)

37

VYroipHas KUCiI0Ta U
e€ conu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006
c

38

[IpakTnueckas
pa6ota Ne 4 o Teme
"Ilonyuenue
YTJIEKUCIIOro rasa.
KauecTBeHnas
peaxius Ha
KapOoHaT-HoH"

bu6nuoreka [JOK
https://m.edsoo.ru/00ae027
e

39

[TepBoHauabHBIC
MOHSATHS 00
OpraHNYeCKHUX
BEIECTBAX KakK O
COEIMHEHMAX
yriepoaa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054

€

40

Kpewmuuii u ero
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080
a

41

[IpakTnueckas
pa6ota Ne 5.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJa4 1o TeMe
«Baxnenmmue
HEMETaJlJIbl U UX
COEJIMHEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae0bf
2

42

Kontponbhas
pabota Ne3 o Teme
«Baxuenmmue
HEMETaJlJIbl U UX
COEJIMHEHUS

bu6nmnoreka [JOK
https://m.edsoo.ru/00ae0el
8

43

Oomias
XapakTepUCTUKA
XAMHYECKHUX
3JIEMEHTOB —
METaJJIOB.
Merannuueckas
CBSA3b U
MeTaJlIndecKast
KpUCTaJUTHYeCKast
pemeTKa.
du3nueckue

bu6mmoreka [IOK

https://m.edso0.ru/00ae103
e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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CBOMCTBa METAJVIOB

XUMHYECKUE

CBOIiCTBA METAJIJIOB. bu6nmoreka [IOK
44 | DIeKTpOXUMHUYECKH https://m.edsoo.ru/00ael15
i psiIl HanpsDKEHMHA 6
METAIIJIOB
OO0wue crocoOnl
MOTy4eHUs
MeTasuioB. CIUIaBhl.
Brruucnenus mo bubmuoreka [JOK
45 | ypaBHEHUSIM https://m.edsoo.ru/00ael15
XUMHAYECKHUX 6
peaKkuui, eciii OauH
13 pearcHTOB
COJICPXKUT IPUMECH
bubmuoreka [JOK
46 Honsrie 0 kopposui https://m.edsoo.ru/00ae127
METAIIJIOB 2
bu6mmorexa [{OK
47 | lllenoynbie MeTaIbI https://m.edsoo.ru/00ae14b
2
Oxcuasl U bu6nmoreka [JOK
48 | TUIPOKCHUIBI HATPUS https://m.edsoo.ru/00ae14b
U KaJus 2
[IlenoyHo3emenpHbIE bubnuorexa [JOK
49 | MeTaIbl — KallbIUH https://m.edsoo.ru/00ael5e
Y MarHui 8
Baxueiimme bu6mmoreka [IOK
50 | coemuHEHHS https://m.edsoo.ru/00ael5e
KaJIbIUs 8
0O0001enne 1
51 CHUCTEMaTH3aLU
3HAHUM
JKEcTKOCTh BOABI U bu6mmorexa [IOK
52 | cmocoOsI eé https://m.edsoo.ru/00ae188
yCTpaHCHUS 6
IIpakTrueckas
pabota Ne 6 o Teme bubmmoreka [IOK
53 | "XKécTkocTh BOABI U https://m.edsoo.ru/00aelae
METO/BI €€ 8
ycTpaHeHus"
bu6nuoreka [JOK
54 | AmroMHHUMN https://m.edsoo.ru/00aelc6d
4
55 AmMdorepHbie bubnnorexa [JOK

CBOMCTBa OKCHIIA 1

https://m.edsoo.ru/00aelc6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

THIPOKCHA 4
bu6mmoreka [{OK
56 | XKenezo https://m.edsoo.ru/00ae1d8
6
Oxcuppl,
THUAPOKCHIIBI M COTH bubmorexa LIOK
57 https://m.edsoo.ru/00ae35¢e
xenesa (I1) u xxenesa p
(I10) a
O06o0meHue u
58 | cucremaruzaius
3HaHUH
[IpakTnueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX bubmorexa LHOK
59 https://m.edsoo.ru/00ae3de
3aJ1a4 1o TeMe 2
«Baxkneriue -
METaJUIbl U UX
COCTMHCHUS
Brranciaenus mo
YpaBHCHUSM
XUMHYECKHUX
pEeaKIuii, eclii OJTUH
U3 pEearcHTOB J1aH B bubnnorexa [JOK
60 | U30BITKE WIH https://m.edsoo.ru/00ael75
COJICPIKUT MPUMECH. 0
Brrunciaenus
MacCOBOM J0JIN
BBIXOJ1a MTPOYyKTA
peakmuu
00001EeHue 1
61 | cucremaTuzanusa
3HAHUM
KonTponbHas
pabota Ne4 o teme
62 | «Baxneimue
METaJLIbI U UX
COCITUHCHUSY
BemecTBa n
MaTepHaTh B bu6mmoreka [IOK
63 . https://m.edsoo.ru/00ae3f5
MTOBCETHEBHOM 0
JKHU3HH YelIOBeKa
XumMudeckoe bu6nmoreka [IOK
64 | 3arpsi3HeHUe https://m.edsoo.ru/00ae427
OKPYXKaroIIeH cpeIbl 0
65 | Ponb xumum B bu6mmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

peleHnu https://m.edsoo.ru/00ae427
SKOJIOTHYECKUX 0
npo0sem
Pe3epBHEIi ypOK.
P P bubmuoreka [JOK
O000menne n
66 1 https://m.edso00.ru/00ae0d0
cucTeMaTH3aIus .
3HAHUH B
Pe3epBHbIii ypOK.
bu6mmorexa [IOK
O06o061IeH e U
67 1 https://m.edsoo.ru/00adb33
cUCTEMAaTH3aIUs .
3HAHUH =
Pe3epBHEI YPOK.
P P bubmuoreka [JOK
0O00011eHne 1
68 1 https://m.edsoo.ru/00ad9cb
cUCTeMaTH3aIus )
3HAHUH B
OBIIEE
KOJIMYHECTBO HACOB | 68 4 7
I10 ITPOT'PAMME
9 6 KIIACC
Ne KoJinyecTBo 4acoB Hara 3
n/ Tema ypoka Bceer KoHTpobHbI IIpakTHyecku H3Y4YeHH GHeKTPOHHHe upposbie
“ R ¢ paboTr ¢ paboT1 a o0pa3oBaTebHbIE PecypChbl
[Tepuoanueckuit
3aKOH.
[Tepnonnueckas bubmmoreka [JOK
1 cucreMa 1 https://m.edsoo.ru/00adb59
XUMHYECKHUX e
snemeHToB /l. W.
Menaeneena
3aKOHOMEPHOCTH B
W3MECHCHUU CBOICTB bu6mmoreka [JOK
2 XUMHYECKHX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB IIEPBBIX 6
TpEX MEPUOJOB
Knaccudukanus n
bu6mmoreka [IOK
HOMEHKJIaTypa
3 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 5
BEIIECTB B
Bunn xumugeckon
bubmuoreka [JOK
CBSI3HM U THUIIBI
4 1 https://m.edsoo.ru/00adbac
KPUCTaJUTHYECKUX 6
penéTox -
5 Kontponbhas 1 1
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pabota Nel mo Teme
«IIoBTOpEeHue n
yriryOJieHre 3HaHUHN
OCHOBHBIX Pa3/ieioB
Kypca 8 Kiacca»

Knaccudukanus
XUMHUYECKUX bu6mmoreka [IOK
6 peaxkuui 1o https://m.edsoo.ru/00adbcb
pa3IUYHBIM 0
MpU3HAKaM
ITonsiTHE O CKOpOCTH
XHUMHYISCKOM
peakuuu. [Tonstue o Bubmorexa LIOK
7 https://m.edsoo.ru/00adbe9
TOMOTCHHBIX U .
TeTEPOrCHHBIX
peaxusax
IlonsTue o
XUMUYCCKOM
PaBHOBECHH.
PakTopsl,
BIIMSIIOIIME HA bub6nuoreka [JOK
8 CKOpPOCTh https://m.edsoo.ru/00adc28
XUMHYECKON c
peaxiuu u
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS
OKHCITUTEIBHO- bu6nmoreka [JOK
9 BOCCTAaHOBUTEIIHHBIC https://m.edsoo.ru/00adcad
peakmuu e
Teopus
ANEKTPOJIUTUYECKON bubnnorexa [JOK
10 | mucconmaruu. https://m.edsoo.ru/00adcd6
CuibHBIE U ClTa0bIe 8
AIEKTPOIUTHI
Honnble ypaBHEHHS bubmorexa HOK
11 . https://m.edsoo.ru/00add44
peaxuuit 2
XuMu4ecKue
CBOMCTBA KUCJIOT U
. bubnuorexa [JOK
12 OCHOBAHIH B C? ere https://m.edsoo.ru/00add5d
MpeJICTaBICHHA 00 2
AIEKTPOIUTUUECKON
JIUCCOINAITAN
13 XumMu4ueckue bu6mmoreka [IOK

CBOWCTBA COJIEH B

https://m.edsoo.ru/00add8b



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

CBeETe
npeJcTaBIeHUN 00

(NS}

AIEKTPOIUTUYECKOMN
JMCCOLMAIA
bu6mmoreka [IOK
ITongarue o
14 . https://m.edsoo.ru/00add9d
TUIPOJIU3E COJIeH 4
O6o0menue u bu6mmorexa [IOK
15 CHUCTEMaTHU3aIusl https://m.edsoo.ru/00addd1
3HaHUUI 2
IIpakTrueckas
pabota No 1. bubmmoreka [IOK
16 | «Pemenune https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX a
3a1auy»
KonTponbHas
pabota Ne2 mo Teme
«INEKTPOTUTHIECKA bubnuorexa [JOK
17 | s aucconmarus. https://m.edsoo.ru/00addec
XuMHu4yecKue 0
peakmuu B
pacTBopax»
Oomias
XapaKTepUCTHKA
bu6mmoreka [IOK
rajloreHOB.
18 https://m.edsoo.ru/00addfe
XuMHu4yecKue )
CBOMCTBA HA B
puMepe Xjopa
XJI0pOBOAOPOI.
ConsHas KMCI0Ta,
bu6mmorexa [IOK
XAMHAYECKHE
19 . https://m.edsoo.ru/00ade10
CBOMCTBA, A
HOJTy4eHHE, B
MIpUMEHEHUE
IIpakTrueckas
pabota Ne 2 o Teme
bu6mmoreka [IOK
«ITonyuenue
20 B https://m.edsoo.ru/00ade34
COJITHOM KHCJIOTHI, 2
u3yueHue eé B
CBOMCTBY
Brruucnenus mo
ypaBHEHUSAM
bubmuoreka [JOK
XAMHUYECKUX
21 https://m.edsoo.ru/00ade48

peaKkuui, ecii OauH
U3 PearcHTOB JIaH B
N30BITKE

8
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https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

OoOmasa
XapaKTEePUCTUKA
3emMeHToB VIA-

IPYIIIIBI

bu6mmoreka [JOK

https://m.edsoo.ru/00ade64
a

23

AnnoTponHsie
MOAU(UKAIINH CEPHI.
Haxoxnenue cepbl u
€€ coeIMHEHNH B
MpUPOJIE.
XuMHuecKkue
CBOMCTBA CEpBI

bubmmoreka [IOK
https://m.edsoo.ru/00ade64
a

24

CepoBoaopo,
CTpOCHHE,
buzndeckue u
XUMHUYECKHE
CBOICTBa

Bbu6nmoreka [JOK
https://m.edsoo.ru/00ade80
2

25

Oxcuppl cepsl.
CepHas KHCIIOTAa,
dusnueckue u
XUMHYECKHUE
CBOMCTBA,
pUMEHEHNE

bu6mmoreka [IOK

https://m.edsoo.ru/00adea?
8

26

XUMHUECKHUE
peaxiuu, Jexaniue B
OCHOBE
MPOMBILIUIEHHOTO
croco0a Mmoy4eHus
CEpHOM KUCIOTBHI.
XUMHUYECKOE
3arpsi3HEHUE
OKPYXaIoIIeH Cpebl
COEIMHEHUSIMU CEpBI

bubmmoreka [IOK

https://m.edsoo.ru/00adec8
a

27

Breraucnenue
MacCOBOHU J0JIU
BBIXOJa MPOJIYKTA
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8

a

28

Ob6mas
XapaKTEePUCTHKA
aneMeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHEHHE B
MpUpPOJIE,
busnueckue u
XUMUYECKHE
CBOIICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea
6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

AMMuak, ero
dusnueckue u

bu6mmoreka [JOK
XUMHYECKHE
29 . https://m.edso0.ru/00adf00
CBOIICTBa, 4
MOJTy4YeHue 1 -
IpUMEHEHHE
[IpakTnueckas
pabota Ne 3 o reme bub6nuoreka [IOK
30 | «lomyuenue https://m.edsoo.ru/00adf18
aMMHaKa, U3yueHHe 0
€ro CBOMCTB)»
A30THas KucCIoTa, eé
bu6nuoreka [JOK
buzndeckue u
31 https://m.edsoo.ru/00adf30
XUMHYECKHE p
CBOMCTBa -
Hcnonb3oBanue
HUTPATOB U COJIEN
AMMOHHSI B KQ4eCTBE
MUHEPATIBHBIX bub6nuoreka [IOK
32 | ynoOpeHuid. https://m.edsoo.ru/00adf51
XuMHUUEcKoe 8
3arpsisHEHHE
OKpYXKaroliei cpeabl
COEIMHEHUSIMU a30Ta
docdop. Oxeun
docthopa (V) u
dbocdopHas kuciora, bubnnoreka [JOK
33 | ¢wusuueckue u https://m.eds00.ru/00adf68
XUMHUYECKHE a
CBOICTBA,
MoJTy4yeHue
Hcnons3oBanue
docdaros B
KauecTBe
bu6mmoreka [IOK
MUHEPATBLHBIX
34 . https://m.edsoo.ru/00adfc2
yI00peHuH. 0
3arpsizHeHue -
MPUPOJTHON Cpebl
dbocdaramu
Yraepon,
pacmipocTpaHEHHE B
HpHpoe bubnuorexa [JOK
35 ’ https://m.edsoo.ru/00adfd9

dusnueckue u
XHUMUYECKHE
CBONCTBA

c



https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcupel yraepoza,
ux (puznvYecKue u

XUMHUYECKHE
CBOIiCTBA. bu6nunoreka [JOK
36 | DOKoJorm4YecKue https://m.edsoo.ru/00adfeb
poOJIEMBI, e
CBSI3aHHBIE C
OKCHJIOM yTJIepojia
(V)
Bbu6nuoreka [JOK
VYroabpHast KHCIIOTa U
37 . https://m.edso00.ru/00ae006
eé conu
c
IIpakTrueckas
pabota Ne 4 o Teme
"Tlonyuenue bubnuoreka [IOK
38 | yrmekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBenunas €
peaxius Ha
KapOoHaT-1oH"
ITepBoHavanbHBIE
IIOHSTHUA 00
Bu6nuoreka [JOK
OpraHUYECKHUX
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O .
COEIUHEHUAX B
yraepoaa
. Bbu6nuoreka [JOK
Kpemuuii u ero
40 https://m.edso00.ru/00ae080
COEIUHEHUS .
IIpakTrueckas
pabota Ne 5.
Pemienue
DKCIHEPUMEHTAILHBIX Bubmorexa TOK
41 p https://m.edsoo.ru/00aeObf
3aJ1a4 110 TEME )
«Baxwueiimme B
HEMETAJIIBI U UX
COEIMHEHUD
KoHntposbHas
pa60Ta Ne3 o teme Bubnuoreka HOK
42 | «Baxueiimme https://m.edsoo.ru/00ae0el
HEMETAJIIBL U UX 8
COEIMHEHUD
Oomas
XapaKTepUCTHKA bub6nuoreka [IOK
43 | XUMHUYECKUX https://m.edsoo.ru/00ae103
DJIEMEHTOB — e

MCTAJJIOB.
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https://m.edsoo.ru/00ae0e18
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Merannuueckas
CBS3b U
MeTaJTn4YecKas
KpHUCTaJUIMYECKast
pemeTKa.
du3nueckue
CBOICTBa METAJJIOB

XuMHU4ecKre
CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
44 | DneKTpOXUMHYECKHU https://m.edsoo.ru/00ael15
W psi HanpsDKCHUH 6
METAJIJIOB
O0m1re crocoOs
MOy YSHUS
MeTasuioB. CIUIaBhl.
Beruucnenus no bu6mmorexa [IOK
45 | ypaBHEHMIM https://m.edsoo.ru/00ael15
XUMHYECKHX 6
peaKkuui, eciii OOuH
U3 peareHToB
COJICPKUT IPUMECH
bu6mmoreka [JOK
46 Hontrie 0 xopposii https://m.edsoo.ru/00ae127
METAJIJIOB 2
bubmuoreka [JOK
47 | lllenoynbie METaIbLI https://m.edsoo.ru/00ae14b
2
Oxcunbl n bubnuoreka [IOK
48 | ruApoKcUAbl HATPUS https://m.edsoo.ru/00ae14b
U KaJus 2
[[{erounO3eMeENBbHBIE bubmmoreka [JOK
49 | meTaibl — KaJIbIUK https://m.edsoo.ru/00ael5e
W MarHuu 8
Baxwuerimue bu6mmorexa [IOK
50 | coenuHeHus https://m.edsoo.ru/00ael5e
Kanblusd 8
O06o01eHue u
51 | cucremaTuzanus
3HAaHUHN
XKécTtkocTh BOMIBI U bu6mmoreka [{OK
52 | cmocoOsI eé https://m.edsoo.ru/00ac188
yCTpaHEHUs 6
IIpaxTrueckas
bu6mmorexa [{OK
pabota Ne 6 o Teme
53 https://m.edsoo.ru/00aclae

"YXécTkocTh BOALI U
METOJIbI €€

8
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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ycTpaHeHus"

bu6mmoreka [{OK
54 | AmroMHHUM https://m.edsoo.ru/00aelc6d
4
AmMdorepHbie bu6nuorexa [IOK
55 | cBo#CTBa OKCHIA U https://m.edsoo.ru/00aelc6d
THAPOKCH]IA 4
bubmmoteka [JOK
56 | XKenezo https://m.edsoo.ru/00ae1d8
6
Oxcuppl,
THJIPOKCHJIBI M COJIN bubmorexa LHOK
57 https://m.edsoo.ru/00ae35¢e
xenesa (I1) u xxenesa 6
(I11I) -
0O00011EeHE U
58 | cucTeMarH3alus
3HAaHUM
IIpaxTrueckas
pabota Ne 7.
Pemenne
SKCIIEPUMEHTATBHBIX bubmorexa HOK
59 https://m.edsoo.ru/00ae3de
3a1a4 10 TeMe 2
«Baxkneiimme B
METaJlIIbI U UX
COEJTMHECHUS»
Brrunciaenus mo
YPaBHCHHSIM
XUMHUYCCKUX
peaKkuui, eciii OauH
13 pEareHTOB JIaH B bubmmoreka [JOK
60 | M30BITKE WK https://m.edsoo.ru/00ae175
COJICP)KUT IIPUMECH. 0
BrruncieHnus
MacCcOBOU JOJIN
BBIXO/1a TPOYKTa
peaKiuu
0O000meHne n
61 | cucremaru3anus
3HAaHUH
Kontponbnas
pabota Ne4 o Teme
62 | «Baxueimue
METaJUTbl U UX
COSTTMHCHUSY
63 BemectBa n bu6mmoreka [{OK

MaT€pHralibl B

https://m.edsoo.ru/00ae3f5



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

[MOBCEIHEBHOMN 0
JKU3HU YEJI0BEKa
XumMudeckoe bu6nmoreka [IOK
64 | 3arpsi3HEeHUe 1 https://m.edsoo.ru/00ae427
OKPYXKaroIIeH cpeIbl 0
Poinr xumuu B
bu6mmoreka [IOK
peIeHrn
65 1 https://m.edsoo.ru/00ae427
HKOJIOTHUECKHUX 0
npoOieM -
Pe3epBHEBIN YPOK.
P P bu6mmoreka [IOK
O060061IEeHNE U
66 1 https://m.edso0.ru/00ae0d0
CUCTEMATU3ALII .
3HAaHUN B
Pe3epBHEI YPOK.
P P bubnuorexa [JOK
0O00011EeHMEe U
67 1 https://m.edsoo.ru/00adb33
cucTEMaTU3alUA .
3HAHUN B
Pe3epBHBIN YPOK.
P P bu6mmoreka [IOK
O060061EHNE U
68 1 https://m.edsoo.ru/00ad9cb
CUCTEMATU3ALUI 5
3HAHUN -
OBIIEE
KOJMYECTBO HACOB| 68 4 7
[10 [TPOTPAMME

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon o
HpOBepﬂeMble l'lpe}lMeTHbIe peSy.]'IbTaTbl OCBOCHHUA OCHOBHOM
MpoBepsAEeMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111€eT0 00pa30BaHuUsl
pe3yJbTara

1

ITo Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TOHITHS

pPacCKpbiBaTb  CMBICII

MOJIEKYJIa, XHUMHUYECKUH DSJIEMEHT,

1.1 BEILIECTBA, MOJIb, MOJISIPHAs

KIacCUpUKALMs  peaKIHii:  peakiuu

Pa3NOKEeHUs, PEAKIUU 3aMEIICHHUS,

OCHOBHBIX XHMHUYECKHUX IIOHSITHI:

IpocTOC BEIICCTBO,

OTHOCHUTCJIbHAsd aToOMHasd MW MOJICKYJIApHas Macca,
Macca, MaccCoBasi

AJIEeMEHTa B COCJUHEHUHU, MOJISIPHBIM 00BEM, XUMHUYECKAS

peakuu  oOMeHa,

HHJIOTEPMHUUYECKHE PEAKIMU, TEIUIoBOW 3(QeKT peakuuu,

aToM,

CJIOKHOC

BEIIECTBO, CMeCh (OJHOPOAHAsE W HEOJHOPOJHAs), BaJCHTHOCTH,

KOJINYECTBO
JIOJISl  XHUMHUYECKOTO
peaxius,
COCJIMHCHUS,  PEaKIUu
IK30- H

pacTBop,



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

MaccoBas J10JIsl BellecTBa (MPOLEHTHAsl KOHILIEHTpALKs) B pacTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUHA H

h2 IOPUMEHSTH 3TH MOHATHUS MPU ONMUCAHUY BEIIECTB U UX MpPEeBpallCHUN
13 UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlIeHUS (opmys
' BEIIECTB M YPaBHEHUH XMMUYECKUX pEaKIUii
pacKkpblBaTh  CMBIC 3aKOHOB  COXPAaHEHHS MacChl  BEILECTB,
1.4 MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo
Ls OnpeneNiaTh  BAJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHAapHBIX
. COEJIMHEHUSIX
L6 KJaccu(UIUpPOBaTh XMUMHUYECKHE peakiuuu (MO YHUCIy M COCTaBy
. Y4aCTBYIOLIMX B PEAKI[UH BEILECTB, IO TEINIOBOMY (P (DHEKTY)
L7 BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MacChl
. BELIECTB
L8 BBIUUCIIATh MAacCOBYIO JIOJIFO XHMHUYECKOro 3JeMeHTa Mo (opmyie
' COEJIMHEHUS,
1.9 BBIUHCIIATh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl MO3HAHMSI — HAOJIO/IEHUE,
1.10 U3MEpPEHUE,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pEaJIbHbII U
MBICJIEHHBIN )
2 ITo Teme: «Baxnelune npeacTaBUTEN HEOPIraHUYECKUX BEILIECTBY»
51 pacKpblBaTh CMBICII OCHOBHBIX XHMMUYECKHUX MOHSITHH: OKCHI,
' KHCJIOTa, OCHOBAaHHUE, COJIb
27 ONpeeNaTh MPUHAIICKHOCTh BEIIECTB K ONPEIEIIEHHOMY KIlaccy
' COeMHEeHuH 1o Gpopmynam
2.3 KJIACCU(PUITUPOBATH HEOPTAHUICCKUE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBaTh) OOIME XMMHUYECKME CBOWMCTBA
24 BELIECTB PA3JIUYHbIX KJIACCOB, MOATBEpXK/as OMMCAHHWE IpUMEpaMHU
MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUi
IIPOrHO3MPOBaTh CBOICTBA BEUIECTB B  3aBUCUMOCTH OT HX
2.5 KayeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKaHUS XMMHUYECKHX
IIPEBPALICHUM B pa3IMYHbIX YCIOBUSIX
Cle/loBaTh IIpaBUJaM  IIOJb30BAaHUS XMMHUYECKOHM IMOCyaoll U
nabopaTopHBEIM 00OpYyJOBaHUEM, a TAKXKe TMpaBHUIaM OOpaImIeHUs C
2.6 BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIMSMHU [0 BBIIOJIHEHUIO

J1a60paT0prlx XUMHUYCCKUX OINBITOB IO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BelIeCTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO




pacTBOpPOB C ONpPEACIIEHHOM MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U POBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pPacCIlO3HAaBAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C IOMOIIBIO

MHAMKATOPOB (1akMyc, (heHondTarert, MeTHIOPAHK U IpYTHe)

2.7

MMpOBOAUTD paC‘{éTBI 10 YPAaBHCHUIO XUMHYECKOMN pCaknuun

I[To Teme: «llepmommueckuit 3akoH u Ilepuognueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumndeckas cBI3b. OKUCIHTEILHO-BOCCTAHOBHUTEILHBIE pECaKum»

3.1

pPacCKpBbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATUH: AIpO aTroMma,
AIIEKTPOHHBIMA CJIOH aToma, aTroMHasi OpOWTalb, paguyc aroma,
XUMUYECKasl CBSA3b, IOJIIPHAs M HEINOJISIPHAs KOBAJICHTHAas CBS3b,
ANEKTPOOTPULIATEIBHOCTh, HOHHAs CBSI3b, HOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJICHUA

32

KJ'IaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHE IJIEMCHTHI

33

OINHKCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoit
CHUCTEMBl XMMHYECKHX DJIEMEHTOB: pa3inyaTh IOHATUS «TJIaBHAS
noarpynna (A-rpynma)» u «nobounas noxarpynmna (b-rpymma)y,

«MaJble» U «OO0JIbILINE) EPUOIbI

3.4

packpbiBath cmblci Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOJUIECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MnojoxeHus B Ilepuognueckoit

CHCTEMCEC

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble UMEIOTCS B  Tabmuie
«llepmognueckass  cucrema  XuMu4deckux  anemeHroB  J[.M.
MeHaeneeBa» € YHCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (cocTaB W 3apsj sjapa, oO0IIee Yucio

9JICKTPOHOB U paCHpCACIICHNUEC UX I10 IJICKTPOHHBIM CJ'IOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6HHapHBIX

COCIUMHCHHUAX

3.7

ONpeAeNsaTh BUJA XUMHUYECKOM CBs3UM (KOBAaJIEHTHass U MOHHAsi) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BeniecTBo 1 XUMHUYECKast pEaKnus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMYECKHX IIOHATHUH: pAcTBOp,




JJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble 51 HeoOpaTHUMBbIE peakuuu, OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE  PEAaKIMH, OKHUCIHUTEIb, BOCCTAaHOBUTEIND,
OKHCIICHME U  BOCCTAHOBJEHME, aJUIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBsI3b  (KOBaJIeHTHasl, HWOHHAs, MeTaJUIMYecKas),

KpuCTallIn4YCCKag peméTKa, CIIJIaBbI, CKOPOCTb XHUMHYECKOMN pCaknuun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHUUA H

MMPUMCHSATDH OTU MMOHATHS ITPU OIMMCAHUHN BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMU KHCIIOT,
LICJIOYEH U COJIEH, IOJIHBIE U COKPALLIEHHBIE YPAaBHEHMS pEaKIUil

HOHHOTO 00OMEHa

1.4

PacCKpbiBaTh CYIIHOCTH OKHCIIHMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKuil

1.5

MPpOBOAUTD paC‘-IéTI:I 10 YPAaBHCHHUIO XUMHYECKOMN pCaknumn

[To Ttemam: «Hemeraiuibl U HUX COEOUHEHHUS» U «MeTalibl U HX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U CICIIU(PUICCKIE XUMUIECKIE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEP)KJasi OMHCAHUE
pUMepamMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPAaBHCHUA pCaKIII/IfI, MOATBCPIKAAIOIIUX CYHIECTBOBAHUEC

TeHETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

23

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XHUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

24

CJIeZIOBaTh MpaBHJaM  TIOJB30BAHUS XMUMHYECKOHW TMOCYA0H U
1abopaTopHBEIM 00OpYJOBaHUEM, a TAKXKE TpPaBHIaM OOpaIIeHUs C
BECIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMHU TI10 BBITIOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MNpoOBOAWTL PCaKUHH, MOATBCPIKAAIOIINEC Ka4eCTBEHHBI COCTaB
pa3IUYHBIX BEMIECTB: PACIO3HABATh OIMBITHBIM MyTEM XJIOPHUI-,
Opommun, moaua, kapooHat, gocdar, cumkar, cyiabhar, THAPOKCH-
HOHBI, KATHOHBI ~ aMMOHHS, HWOHBl  HM3YYEHHBIX  METAJUIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPIraHMYECKUX BEIIECTB

ITo Teme: «Xumus u OKpYyZKarouiaga cpcaa»




PacKpbIBaTh CMBIC]I OCHOBHBIX xuMuueckux noHstui: [1/1K Bemectna;

31 KOPPO3Hs METAILJIOB
MPUMEHSTh OCHOBHBIE OIEpAIlM MBICIUTEIBHON JESTENbHOCTH —
aHaTu3 W CHUHTE3, CpaBHEHHE, O0000IIEeHHEe, CHCTeMaTH3aIINIo,
35 BBISIBJICHHE MTPUYMHHO-CIICICTBEHHBIX CBS3EH — JIJIsl U3yUEHUsl CBOICTB

BE€IIECTB W XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MCETObI
IIO3HAHUSA — HaﬁHIO,Z[CHI/Ie, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN ¥ MBICTICHHBIH )

IMPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

HCpBOHa‘-IaJIBHLIC XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BemecTBa. Pu3NUECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHHE

BCIICCTB

1.2

IIonsaTue o MeTOaX MO3HAHUSA B XUMHH. UHCTBIE BEIIECTBA U CMECH. CnocoObl

pas3aeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudeckue dieMeHTh.. CHMBOJBI  XMMHYECKHX

251eMeHTOB. [IpocThie U cloXkKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

XuMu4uecKas (bOpMyHa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrtHocuTeNnbHASL aTOMHasda Macca.
OtHocHuTeIbHAS MOJICKYJISIpHad Macca. MaccoBas 701 XMMHAYECKOI0 3JIEMEHTa

B COCAUMHCHNU

1.5

KonnuectBo BemectBa. Monb. MoisipHas Macca. B3auMoOCBs3b KOJIM4YECTBA,
Macchl W 4YMCla CTPYKTYpPHBIX €AMHHULl BeulectBa. Pacuérsl mo Qopmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusznueckrue U XUMHUUYCCKHUE SBICHHS. XHUMHUYCCKAs peakuusga u eé IIPU3HAKH.
3akoH COXPAaHCHUA MACChI BCUICCTB. XHUMUYECKHUE YpaBHCHMU. KHaCCH(bHKaHHH

XUMHUYECKHUX peaKlUi (COeTUHEHUs, pa3IoKeHus, 3aMEIIeHNs, 0OMEHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0H, C paBUIaMu
pabotrel B naboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysOBaHHEM, H3yUYe€HHE U OIUCaHUEe (PUINYECKUX CBOHCTB 0OpPa3IOB
HEOPraHWYECKUX BEIIeCTB, HaOmrogeHrne (Qu3ndecknx (TUTaBIIEHUE BOCKA,
TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUTICHHE W KOHJCHCAIUS BOJbI) U
XUMHYECKMX  (TOpeHHE CBEYM, [POKAIMBAHME  MEIHOM  IPOBOJIOKH,

B3aUMOJCUCTBHE MeNla C KHCHOTOﬁ) HBHCHHﬁ, Ha6J'IIOI[eHI/Ie H OIIMCAaHHC




NPU3HAKOB TMPOTEKAHWS XHMMHUYECKUX peaknuii (pa3loKeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJOTBI C XJOPHIOM Oapusi, pasjoXKEeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE Kelle3a C PaCTBOPOM
comm meau(Il), n3yuenne cnocoOOB pasneneHus: cMecei (C MOMOIIBI0 MarHuTa,
bunpTpoBaHNe, BBIMApUBAHUE, TUCTWILISAIUS, XpoMaTorpadus), MpOBEIACHHE
OYNCTKHN HOBapeHHOﬁ COJIH, Ha6J'IIO)IeHI/Ie " OIMMCaHWEC PE3YyJIbTATOB ITPOBCACHUA
OTbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE Mojemneit

MOJIEKYT (IIIapOCTEPIKHEBBIX )

Baxwueiime OpeACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3gyxa. Kucioponm — sneMeHT u mpocrtoe
BemlecTBo. Haxoxnenue kuciopona B mpupone, puznyeckue M XUMUYECKHE
cBoiictBa (peakuuu ropenus). Okcunel. [Ipumenenue kucinopoaa. CrocoObl
NOJY4YeHUs] KHUCIOpoJa B JIAOOpaTopud W TpoMblluieHHOCTH. Kpyrosopor

Kucinopoaa B npupoae. O30H — annoTponHas MoaupUKaLys KHCI0poaa

2.2

TennoBoil 3P PekT XUMUUECKOH peakLuu, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U DHJI0TepMUYECKUE peakuu. TOINBO: yroib U MeTaH. 3arpsi3HeHue BO3/yXa,

yCUJIEHHE TapHUKOBOTO 3(pekra, pazpylieHne 030HOBOTO €05

23

Bonoposa — aneMeHT W mpocToe BemiecTBo. HaxoxkaeHue BoJopoa B MPHUPOJIE,
(Gu3MYecKUe W XMMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI TONYUYCHHUS.

Kucnots! u conu

24

ModnsipHblil 00bEM ra3oB. PacuéTsl MO0 XUMHUYECKUM YPaBHEHUSAM

2.5

®dusnyeckue CcBoWcTBAa BOAbl. Boma kak  pactBoputesb.  PacTBOpHI.
HacellieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 40Ji1 BelIeCTBA B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpoAe U B XKU3HHM 4YenoBeka. KpyroBopot
BOJIbI B IPUpPOJIC. 3arpsi3sHEHUE MPUPOAHBIX BOA. OXpaHa M OYUCTKA MPUPOTHBIX

BOJ

2.6

Knaccudpukanus Heopranmueckux coeaumHenuid. Oxcuapl. Knaccudukarms
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIE) U
HecoJsieoOpasyromue. Homenknarypa okcugoB. dusmueckne M XUMHUYECKUE

CBOMCTBA OKCHUJIOB. HOJ'Iy‘{CHI/Ie OKCHIOOB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMiA: MIENTOYM ¥ HEPACTBOPUMBIC
ocHoBaHus. HoMmeHnknatypa ocHoBaHuil. du3nyeckue U XMMHUYECKHE CBOICTBa

ocHoBaHui. [lonyueHne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Pan axtuBHocTtu MetauioB H.H. Bbekerosa.

HOJ'Iy‘leHI/IC KHCJIOT




2.9

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tommyuyenue conen

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHMI

2.11

XVMHUYECKUH  OJKCIEPUMEHT: KAadyeCTBEHHOE OIPEACIIEHHE  COACPIKAHMS
KHCJIOpO/ia B BO3JyXe, IMOJydyeHHe, cOOMpaHMe, paclo3HAaBaHUE U H3y4YCHHE
CBOICTB KHCJIOpOJa, HAOMIOIeHUE B3aUMOECHCTBYS BEIIECTB C KUCIOPOJIOM U
YCIJIOBUSI BOZHUKHOBEHUS U MPEKpAIleHNs ropeHus (1okapa), 03HaKOMIJIEHHE C
oOpa3aMu OKCHUJIOB M OIHMCAHWE UX CBOMCTB, IMOJIy4YeHHE, COOMpaHHe,
pacro3HaBaHME U HM3Y4YCHHME CBOWCTB BOJOpOJa (FOpEeHHE), B3aMMOJACHCTBHE
Bozopoaa ¢ okcugom meau(Il) (Bo3aMOKHO HCTIONB30BaHUE BUACOMATEPUATIOB),
HaOrofieHue 0o0pasllioB BEIIECTB KOJMYECTBOM 1 Mo, HCCIel0BaHUE
OCOOEHHOCTEl pacTBOPEHHS BEIIECTB C pPa3IMYHOM  PpacTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEUIECTBA, B3aUMOJCHCTBHE BOJbI C MeETallaMd (HATPUEM U KaJlbLUEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEpUANIOB), ONIpEAEICHHEe pacTBOPOB
KUCJIOT U IIEJOYed C MOMOINbIO HMHAMKATOPOB, HCCIEIOBaHUE OOpas3LoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE W3MEHEHUs
OKpPAacKM WHJIUKATOPOB B pacTBOpax KHUCIOT U IIejoued, H3yuyeHue
B3aumoieiicteusa okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJlJIaMH, peakliMi HeWTpalin3ally, MoJIy4eHne HepacTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO0 MeTajyla JpyI'MM U3 pacTBOpa COJHM, pELIEHUE
HKCIIEPUMEHTAJIbHBIX 3a/ay Mo TeMe «BaxHelnine Kiacchl HEOPraHMYECKUX

COEeIMHEHUIN)

[Iepnoanueckuit 3akoH u [leproandeckas CuCTeMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CtpoeHnue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIETIOYHBIC W IICIIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepnonuueckuii 3akoH. [leproanyeckas cucrema Xumudeckux 3mneMeHToB J[. M.
Meneneesa. KopoTkonepuoanas u JUIMHHOTIEPHOHAS dbopmbI
Ilepuoanueckoit cucrembl xumuueckux odieMentoB J[.M. Menneneena.
IIepuoasl m rpynnel. PU3MYECKUH CMBICI IMOPSAKOBOTO HOMEPA, HOMEPOB

nepruoaa M rpyuribl 3JICMEHTA
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Crpoenue atomoB. CoctaB aromMHbIX sjep. M3oronsl. DnekTponsl. CTpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB IICPBLIX 20 XMMHMYECKHMX DJIEMCHTOB




ITepuoguueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuognueckoii cucrteme [.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMMHYECKUX HIIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaM U MEepHOJIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepumonnyueckold CUCTEMBl XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHS HayKu W mnpakTtuku. .M. MenneneeB — yd€Hbld U

TpaXXJIaHUH

3.5

Xumudeckasi cBsi3b. KoBaneHTHas (MOJsipHAsT W HEMOJIApHAs)  CBS3b.

SJ'ICKTpOOTpI/II_IaTeHBHOCTL XHUMHUYECKHUX 2JIEMEHTOB. FIoHHas CBS3b

3.6

Crenenb okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCeaKkiunu. HpOHCCCLI

OKHCJICHUS B BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH JKCHEPUMEHT: HW3Y4YeHHE O0pa3loB BEIECTB METAIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE TMAPOKCHAA LHMHKA C PACTBOPAMU KHCIOT H
1IeJI0YEH, NPOBEJICHNE ONBITOB, WIUTIOCTPUPYIOIIHUX HMPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKI_lI/Iﬁ (FOpeHI/IC, pCaKknuuu pa3jioKCHUs, COCI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

BemectBo n xumunueckas peakuus. IloBropenune

1.1

[Tepuonuueckuii 3akoH. [lepuoanueckas cucteMa XuMudeckux snementon .M.
MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KaIMs, KaldblUs U UX
COEJMHEHHI B COOTBETCTBUU C IIOJOKEHUEM HJIEMEHTOB B llepuoamueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABl XUMHYECKOW CBSI3U. THIBI KPUCTAIUIMUECKHUX
PEETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THNA KPUCTAIUIMYECKON PEIIETKN
U BHJA XUMUYECKOH cBs3u. Kiaccudukanus 1 HOMEHKIAaTypa HEOPraHUUECKUX
BELIECTB (MEXAyHapoJHas U TpUBUAJIbHAsA). XMMHUECKHE CBOICTBAa BEIECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjlaccaM HEOpPraHMYECKUX  COEIMHEHUH,

TCHECTUYCCKAs CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Krnaccudukanus XUMAYECKUX PEaKIHid 10 pa3IuYHbIM MMPU3HAKAM (T10 YUCITY U
COCTaBy YyYacTBYIOIIMX B pEakUUU BEUIECTB, MO TeIUIoBOMY 3(hdexTy, Mo
M3MEHEHMIO CTENeHEW OKHCICHHS XUMHUYECKUX 3JJIEMEHTOB, IO 00paTUMOCTH,
[0 YYacTUIO KaTalu3aTropa). OK30- U  DHJIOTEPMUYECKHE  pEaKIIUH,

TEPMOXUMHUYECKUE YpaBHEHUSA. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIIUU

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonarue o




TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX. IToHsiTHE O XUMHUUYECKOM paBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINUE Ha CKOPOCTh XHUMHYSCKOMN p€akuun HW IIOJIOKCHUC

XUMHYCCKOI'O paBHOBECHUA

1.5

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peaKuuu, 3JIEKTPOHHBIN OamaHc
OKHUCJIUTENbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOT'O Oananca

1.6

Teopus 3JMEKTPOTUTHIECKON TUCCOIMAIIUU. DIIEKTPOIUTHI M HEIJIEKTPOJIUTHI.
Katunonbl, annoHbsl. MexaHu3M JUCCOIMAIMU BEIIECTB C PA3IUYHBIMUA BUAAMHU
xuMudeckou cBs3u. Ctenenpb aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIHUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHHUS pPEaKUUid MOHHOTO OOMeEHa,
MOJIHBICE W COKpalIEHHBIE HMOHHBIE ypaBHEHHS peakuuii. CBOMCTBa KHCIIOT,
OCHOBAaHMU U COJEl B CBETe MPEACTaBICHHA OO0 DSIEKTPOIUTHUECKON

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJIeit

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOEISAMH KPHCTAIMUYECKUX
pPEIIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ajJiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIeIOBaHHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUS pa3IUYHBIX (PaKTOPOB;
UCCIIEZIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
IUCCOIMALMN  KHUCJIOT, Inenodeil u  cojeld (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); MPOBEIEHHE ONBITOB, WUIIOCTPUPYIOIUX MPU3HAKH
MIPOTEKaHUsl peaKklMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIEHUE ra3a,
o0pa3oBaHUE BOJbI); OMNbBITOB, WUIIOCTPUPYIOIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX pEaKUUN (TOpEeHHE, PeaKluu DPA3JIoKEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C IOMOIIBIO KaUe€CTBEHHBIX PEaKLIU

Ha MOHBI; pCHICHUC OKCIICPUMCEHTAJIbHBIX 3a1a4

HemeTannsl 1 uX coeTUHEHUS

2.1

OO6mrass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHre u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHUMHUYECKHME CBOWCTBAa Ha MpUMEPE XJIopa
(B3auMozelicTBUE C MeTalllaMd, HEMeTaJUIaMH, IIEJI04YaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOWCTBA, MOIyUYeHHE, IpUMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOAA HAa OpraHU3M 4YelloBeka. BakHeilline XJIOpUAbI U UX

HAXO0XJEHUE B IPUPOJIE

2.2

OO6mass xapaktepuctuka syeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEepHbIE CTENEeHN OKUCIeHUsA. CTpoeHue u U3NUECKUe CBOICTBA

IOpOCTBIX BCIICCTB — KHCIOPOJa HU CCPBI. AJ'IJ'IOTpOl'IHBIe MOI[I/I(i)I/IKaI_[I/II/I




KHCJIOpOAa U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBONOpPON, CTPOEHUE,
¢usznyeckne M XUMHYecKHe cBoHcTBAa. OKCHIBI cepbl KakK IpeACcTaBUTEIN
KHUCJIOTHBIX OKCHOB. CepHast KHMCIOTa, (pU3NYecKre W XUMHUYECKHE CBOHCTBA
(obmuMe Kak MpeAcTaBUTENs Kjacca KHCIOT M crenupudeckue). XuMUYecKue
peakiuy, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJTY4YEeHUs CEpHOM
kucnothl. Ilpumenenue. Conu cepHOWM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U e€ COeqUHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIoOLIel cpenbl COeNMHEHUSMU cepbl (KUCIOTHBIE J0XKIH,

3arpsA3HCHUC BO3AyXa U BOI[OéMOB), CIIOCOOBI €ro NpeaAOTBPAILLICHHUA
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OObmass xapaxkTepuctuka 3jeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, paClIpOCTPaHEHUE B IIPUPO/IE,
¢dusnueckrue U xumMuueckue cBoiicrea. Kpyrosopor azora B mpuponae. AMMHAK,
ero ¢u3nMuecKkue M XMMHUYECKHE CBOICTBa, mojydyeHue W npumeHenue. Conu
aMMOHHMS, UX (U3NYECKHEe M XUMHYECKHE CBOICTBa, MpPHUMEHEHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHMA. A30THas KUCJIOTa, €€ IMOJIy4eHHUE,
dbu3MvecKe W XUMHUYECKHE CBOMCTBa (00IMME Kak MpeACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHHEpAIbHBIX yA00peHud. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolen
Cpebl COeTMHEHUMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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docdop, amrorponHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopuas kucnora, (Qusudeckue u
XMMUYECKHe CBOMcTBa, monydeHue. lcnonb3zoBaHue ¢ochaTtoB B KauecTBe

MUHEPAJIBHBIX Y100pEHU

2.5

OObmass xapaktepuctuka symeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETMEHW OKUCICHHUS. YTIEepoXd, aJUIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHe B MpHUpoje, (PU3NYECKHEe U XUMHUYECKHE
cBoiictBa. Ancop6musi. Kpyrosopor yriaepona B npuponae. OKcuabl yriepoja,
X (QU3MYEeCKHe M XUMHUYECKHE CBOWCTBA, JCWCTBHUE HA >KUBBIC OPraHU3MBI,
MOJTyYCHUE U TIPUMEHEHHUE. DKOJIOTHUSCKHUE MTPOOJIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(IV); rumotesa rmo0aabHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
a¢dekr. YrompHas KuCIOTa W €€ CONM, MX (U3WYECKHEe W XHMHUYCCKUC
CBOICTBa, monyueHue U mpumMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MMPOMBIILICHHOCTH U

CEILCKOM XO03SICTBE

2.6

HepBOHaanII)HI)Ie MIOHATHS 00 OpraHN4YC€CKUX BCHICCTBAX KAaK O COCAMHCHHAX

yrjiacepoaa (MCTaH, OTaH, OJOTWJICH, alCTWJICH, 3TAHOJI, TJIHULCPHH, YKCYCHasd




kucnora). MIx coctaB m Xumuueckoe crpoeHue. [loHstue o Ouonoruyecku
BOXKHBIX BEIECTBAX: XHUpaX, Oelkax, YIJIeBOJaX — W HMX POJIU B IKU3HHU
yesnoBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYEeCKUX

COECTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¥ XUMHUYECKHE CBOMCTBA, IMOJNy4eHHE W
npumeHnenne. CoenuHeHus KpemHHs B mpupoje. OOmme mpeactaBieHus 00
okcugae kpemuus (IV) u kpemHueBoii kucinore. CUIMKATBI, UX UCIIOJIb30BAHKUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaXKHeHIre CTpOUTEIbHbIC MaTePHAaIbL:
KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, xene300eToH. [Ipobiembl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCG)IHGBHOI\/’I KHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEaKIM Ha XJIOpUI-
WOHBI M HaOJIIOJCHHE IPU3HAKOB HX IPOTEKAHUs; OIBITHI, OTPAKAIOLIUE
¢u3nyecKkrne 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIMHEHMH (BO3MOKHO
UCIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 0O0paszlaMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMIIGHHE C oOOpasllaMH cepbl U €€ COeAUHEHUSIMHU
(BOBMOXKHO  HCIIOJIb30BaHHE BHMJEOMATEpUANIOB); HAONIOJEHHE Ipolecca
oOyrauBaHuUsl caxapa IoJ JIEHCTBUEM KOHLUEHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBICHHONW CEpHOW KHUCIOTHI, POBEICHHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOIIOAeHHEe TMpU3HaKa eé
NPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKMMHU CBOICTBaMU a30Ta, Gocdopa u ux
COEIMHEHUI (BO3MOXHO MHCIIOJIb30BaHME BHJI€OMAaTEpUaloB), oOpa3namu
a30THBIX U (ochHOpPHBIX yA0OpeHUI; OTyUYeHue, COOMpaHue, paclio3HaBaHUE U
U3y4YeHHE CBOMCTB aMMHUaKa; IPOBEJEHUE KAYECTBEHHbIX pEaklUuid Ha HOH
aMMOHUS U (ochaT-uOH M HU3yYEHHE MPU3HAKOB MX IPOTEKaHUS,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEbI0 (BO3MOXKHO
UCIOJb30BAaHUE BUIEOMATEPUANIOB); HM3y4YCHHE MoJieslell KPHCTaIMYECKUX
pemérok ammasa, rpadura, QynIepeHa; O3HAKOMICHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MIPOTUBOra3a; IOJyueHue, coOupaHHe, paclio3HABaHUE U H3yUYEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJEHHE KayeCTBEHHBIX peakluil Ha KapOoHaT- H
CWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IIPOAYKIUEN CHWIMKATHOM IPOMBIIIJIEHHOCTH; PEIICHNUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenie HeMeTaUIbl U UX COETUHEHUI

MeTaibl 1 UX COSTUHEHUS

3.1

061112151 XapaKTCPUCTUKA XUMHUYCCKHUX 3JICMCHTOB — MCTAJUJIOB HAa OCHOBAaHUH HUX

IIOJIOKCHHUA B HepHOﬂquCKOﬁ CUCTCEMC XHUMHUYCCKUX OJIICMCHTOB III/I




Menpeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTtannuueckas CBsI3b U
METAJUIMYECKasl KPUCTAUIMYECKas PEmETKa.  ODJIEKTPOXMUMHYECKUN  Psf

HaHpﬂ)KeHI/II‘;I METAJIJIOB

3.2

dusnueckre U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MeTtaiuioB. [ToHSATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy " MPOMBIIIJICHHOCTH

3.3

lenouynsle MeTayuibl: nosnoxeHue B llepmonnyeckoil cucteMe XMUMHUYECKHUX
anemeHToB [I.M. MenneneeBa; cCTpoeHHE UX aTOMOB; HAaXOXICHHE B IPUPOJE.
duznyeckne 1 XUMUUECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl 1
THUAPOKCUABI HaTpus MU Kanud. [IpuMeHeHHMe IIENOYHBIX METAUIOB M HX

COEeIUHEHUN
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[llenoyHO3eMeNbHbIE  METAUIBl MarHUd M KaJbLMW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme xXumMudeckux 3yeMenToB .M. Menneneesa; ctpoeHue
UX aTOMOB; HaxOXIE€HHE B Inpupoae. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
MarHus W Kauplwsl. Baxkueimme coenuHeHHs Kamblus (OKCHI, THAPOKCHUI,

coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHuil: nonoxxenue B [lepuoaudeckod cUCTEME XMMHUYECKMX 3JIEMEHTOB
J.M. MenneneeBa, CTpoeHUE aroma; HAXOXXIACHHE B Ipupone. Pusnueckue u
XMMUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHbIE CBONCTBA OKCUIA U THIPOKCUIA

AJIFOMHUHUA

3.6

Keneszo: nonoxenne B Ilepuoanueckoin cucreme XuMuyeckux siemenTon JI.1.
MeHieneeBa; CTpOGHME aToMa; HaxoxjaeHue B mpupone. dDuznyeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuupl, ruapokcuasl u conu xenesza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U ONyYEHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIOB M CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMHU; M3YYCHHE DPE3YJIbTaTOB KOPPO3HU METAJJIOB
(BO3MOXHO HCMOJIb30BAHUE BUJICOMATEPHAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSL ~ OKCHJIa KaJbLUs M HaTpus C BOAOH (BO3MOKHO
WCIOJIb30BaHNE BUJICOMATEPUAIIOB); HMCCICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mporiecca TOpPEHHsl JKelle3a B KUCIOpoJe (BO3MOXKHO — HCIIOJIb30BAaHHE
BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEaKIMiA Ha MOHBI
(Marams, Kajblus, adroMuHMs, nuHKa, skene3a(ll) m sxemeza(Ill), memu(Il);
HaAOJIIO/ICHUE U ONHMCAHUE MPOILECCOB OKPAIIUBAHUS TUIAMCHH HOHAMH HATpUS,
Kaausi W Kaublus  (BO3MOXKHO — HCIIOJB30BAaHHWE  BHJICOMATEPUAIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA

OHUHKA; PCHICHHUC SKCIICPUMCHTAJIBHBIX 3aJa4 110 TCME «Baxkneimme MeTaubl U




nX COCAUHCHUA)

XHMHS M OKpyXKaromas cpeia

4.1

Hosrie MaTepurajibl U TCXHOJIOTUH. BemectBa u MaTcpurajibl B IMOBCEIHEBHOM
JKM3HH YeJIOBEKa. XUMHSI U 310pPOBEE. besomacHoe HCIIONIB30BaHNE BEIISCTB U
XHUMHUYCCKUX peaKLII/Iﬁ B 6LITy. HCpBaH nomMomib Mmpu XUMHUYCCKUX O0XKOrax Hn

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'PaMOTHOCTH.  XHMHYECKOE  3arps3HEHUE
okpyxaromien cpensl [1/IK. Ponb xuMuu B pemieHuN 3KOJOTHUYECKUX MPOOIIEeM.
[IpuponHble HMCTOYHMKH YTJIEBOAOPOAOB (yrojib, NPHUPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MEPEPad0TKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH
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XHUMHUYECKUN OKCIICPUMCHT: U3YUYCHHUC o6pa3u0B MaTcpHraJioB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, OJIMMEPHbIE MaTEpUaJIbl)

IMPOBEPSAEMBIE HA OI'D 10 XUMUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHWS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOTI'O

OBHIET'O OBPA3OBAHUA

Kox

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro

NpoBepsieMOro YPOBHSI OCBOCHHSI OCHOBHOIi 00pa30BaTe/1bHOI MPOrpaMMbl
TpeOoBaHusl OCHOBHOTIO0 0011ero o6pa3oBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TMO3HAaBAa€MOCTU SIBJICHUH MPUPOAbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeH KyJIbTyphl M MPaKTHYECKOU
NEeSTeIbHOCTH 4YeNIOBEKa B YCJIOBHUAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN NJPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOAAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKNX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HN3YUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HCIIOJb30BaTh MOACIIN JUIA

OOBSICHEHHSI CTPOCHHUSI aTOMOB U MOJIEKYJI

1.3

o ctepax npodecCHOHaTBHON ACSITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TECXHOJOTUSAMHU, OCHOBAHHBIMMU Ha JOCTHIKCHHAX
XMMUYECKOM HayKH, 4TO MO3BOJHUT OOYYaroIMMCS paccMaTpuBaTh

XUMHIO Kak cpepy cBoelt Oyayiieit npodeccuoHaIbHON AesITeIbHOCTH




U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMeTa

TP TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHMs

Bnagenne cucreMoil XHMHUYECKHUX 3HAHUHM U YMCHUC TIPHUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>'I, KOTOpas BKIIFOYACT:

2.1

BaOXHEHIINE XUMHWUYECKUE TOHATHS: XUMHUYECKUI D3JIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CII0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEJIBHBIE ATOMHAasi W MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBII
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XMMHUYECKas
peakiysi, peakuud COCOUHEHHUS, PEaKIUH PpPa3JIokKEHHs, peaKun
3aMEIlEHUs, peakuuu oOMeHa, TerloBoM 3((deKT peakuuu, 3K30- U
SH/IOTEPMHUYECKUE PEAKIMH, PacTBOpP, MAaccoBas JO0JII XUMHUYECKOTO
2JIEMEHTA B COEMHEHUH, MAcCOBasl 10JI U MPOLIEHTHAs] KOHLIEHTPALs
BEILIECTBA B PaCTBOPE, AJIPO aTOMA, SIEKTPOHHBINA CIION aToOMa, aTOMHAsI
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMUYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAs U HEMOJISIpHAst
KOBQJIECHTHAsl  CBsI3b, MOHHas  CBS3b, METAUIMYECKAas  CBs3b,
KpUCTaJUIM4YecKass pemeérka (aroMHas, HOHHas, MeTaJUIMyecKas,
MOJIEKYJISIpHasi), MOH, KAaTHOH, aHHOH, AJIEKTPOJIUT U HEIIEKTPOJIHT,
ANIEKTPOJIMTUYECKAs  JTUCCOIMAllMS, PpEaKkUMd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLMH, OKHCIIUTEIb U
BOCCTAaHOBHUTEJb, OKHUCIIEHHE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HeoOpaTUMbIE PpeakiHH,
CKOPOCTb XMMHUYECKOW peakumu, Kataimsarop, IIJK, kopposus

METaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIATAIOIIMAE 3aKOHBbl XHMHU: 3aKOH COXPAaHEHHS MAaCChl,
nepuoguueckui 3akoH JI.M. MeHnngeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO
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TCOPHUU XHUMHU: ATOMHO-MOJICKYJIAPpHAsA TCOpHU:, TCOPUA

BHCKTpOJII/ITI/I‘ICCKOﬁ JUucconmranmmn

Bnagenne ocHOBaMHM XUMHYECKOU I'paMOTHOCTH, BKJIIOYAIOIIEH:

3.1

YMEHHE MPaBUIHLHO UCTIOIB30BATh U3YUYCHHBIC BEIIECTBA U MATCPUAITBI
(B TOM 4YHCIie MHHEpaJbHbIE YIOOpPEHHs, METaUIbl M CIUIABBI,
MPOIYKTHl TIEepepabOTKH MPHUPOJHBIX HMCTOYHUKOB YTIIECBOIOPOIOB
(yrns, mpupoAHOro rasza, HeTH) B OBITY, CEJIBCKOM XO3HCTBE, Ha
MIPOM3BOJICTBE M IOHUMAaHHUE 3HAYCHUS KHUPOB, OCIKOB, YIJIEBOIOB

AJIs1 OpraHu3Ma 4€JIOBEKa, YMCHUC IIPOTHO3UPOBATH BJIUAHHUC BCIICCTB




U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M YCJIOBCKA W OKPYKAIOLIYIO

MIPUPOJIHYIO CPEy

3.2

YMCHHUEC UHTCIPUPOBATL XHUMUUCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX TPEIMETOB

3.3

HAJIMYME OIbITa pabOThl C Pa3IUYHBIMH HCTOYHMKAMU MH(POpPMALUU
Mo XUMHUU (HayyHas U HAY4YHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCEHUEC 00BEKTHUBHO OLICHUBATh HH(bOpMaHHIO 0 Bf€HOIECTBAX, HX
MMpEBpaAlICHUAX n MPaKTUICCKOM MNPUMCHCHUU u YMCHUC

HCIIOJb30BaTh €€ s pemicHuA y‘-I€6HO-H03HaBaT€J'IBHI)IX 3aga4

BJ'IaI[eHI/IC OCHOBaMH ITOHATHMHOI'O afrapara U CHMBOJIMYCCKOTO
A3bIKa XUMHHN OJIs1 COCTAaBJICHUA (bOpMy.]'[ HCOPTraHNUYCCKUX BCIICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX pCaKLII/Iﬁ; OCHOBaMH XUMHYECKOMN

HomeHknatypsl (IUPAC u TpuBHanbHOil)

YMmeHue OOBSACHATH CBSI3b IMOJIOKEHHS dNeMeHTa B llepuonndeckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YuciIo
AJIEKTPOHOB), PACHpPE/IEICHUEM JIIEKTPOHOB IO HSHEPreTHYECKUM

YPOBHSM aTOMOB IIEPBLIX TpéX Mepruoa0B, Kajluid U KaJIbIHUA

[IpencraBnenne O  MNEPUOJAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paguyc atoma, 3JIEeKTPOOTPULIATEIHHOCTH),
IMPOCTBIX W CIOXHBIX BCIICCTB OT IIOJOXCHUA DJJICMCHTOB B
[lepuognueckoit cucremMe (B MaiblX [MEpHOAaX M TJIABHBIX

MOArpyNnmnax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmeHue KinaccupuIupoBaTh:

7.1

XUMHNYECKHE 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUEC pCaKInn

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb W CTCHICHL OKHUCJICHUA XUMHUYCCKHUX SJICMCHTOB, 3apsan

HOHa

8.2

BHJI XHMHMYECKOW CBA3M M THUN KPHUCTAUIMYECKOM CTPYKTYpbHI B

COCANHCHHUAX

8.3

XapakTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4

OKHCJIHNTCIIb 1 BOCCTaHOBHUTCIIb

YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMUUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, anmas,




KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpuUW, Kalud, MarHui,

KaJIBITMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI W THIPOKCHIBI

metamoB [-IIA rpynn, amomunus, menu (II), nunka, xeneza (II u

)2 IIT), okcuasr yrnepoaa (I u IV), kpemuus (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THas,
dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTa U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B

93 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUS, NPHUMEHEHHUE BEIIECTB B

. 3aBUCHMOCTH OT UX CBOWCTB, BO3MOXKHOCTh IIPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B PA3TMYHBIX YCIOBUIX

10 YMeHHue COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHHSI PEaKIIUiA, B
TOM YHUCIIE:

10.1 peakiuii HFOHHOro oOMeHa

10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBONCTBA M3yUYEHHBIX KJIACCOB

' (TpyIin) HEOPraHU4YECKUX BELIECTB

10.4 MOATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU

11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):

11 OTHOCUTENIFHYI0 MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,

' MacCOBYIO JIOJIF0 XUMHUUYECKOI'O 2JIEMEHTA B COEJUHEHUH

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00HEM Ta30B

114 M0 YpaBHEHUSM XHMHUYECKHX pPEaKIUid U HaXOJUTh KOJIUYECTBO

' BEIIECTBA, 00bEM M MAacCy PEareHTOB WM MPOIYKTOB PeaKIuu

12 Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM ~ METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmoIeHue,

101 U3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNUE) PU U3YUYCHUH BEIIECTB U

' XUMUYECKHX SIBICHHW; yMeHHe chopMyIupoBaTh mpolieMy U
MPEJIOKUTh MYTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYI01 U JIabopaTOpHBIM 000pyAOBaHUEM
MpaBUjaMu 0€30MaCHOTO 0OpaIeHus ¢ BEIIECTBAMH, UCIIOJIb3yEMbIMU
123 B TMIOBCETHEBHOM XKM3HU, IPABUIIAMU MOBEACHUS B LIETAX COepEKeHUS

3JI0pOBbSI M OKPYXKAIOLIEH MNPUPOAHON Cpellbl; MOHMMAHHE Bpeaa

(omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEICIEHHBIX




BCIICCTB, CII0CO00B YMCHBIICHUA W HNPCAOTBpAIICHUA UX BPCIAHOI'O

BO3JICUCTBUSA

13

Hanuuwne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHA U OCYHICCTBJICHUA

CICAYIOMUX XUMHUYCCKUX SKCIICPUMECHTOB!

13.1

HU3YYCHUC U OIMUCAHUC (I)I/BI/I‘IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC
C (bHSI/ILIeCKI/IMI/I n XUMHNYECKHNMHU SIBJICHUSMU OIIBITHI,

HIUTIOCTPUPYIOINHUEC TPU3HAKU [IPOTCKAHUA XUMUYICCKUX peaKI_[I/Iﬁ

13.2

U3ydYeHHE CIIOCOOOB pa3zelicHHs CMeCei

13.3

MOJIyUYCHHUEC KHUCIIOpOJa W H3YUYCHHUC CTo CBOfICTB; MMOJIy4YCHHC
BOOOpOJa U U3YUYCHUC €TO CBOI\/'ICTB; IMOJIYYCHHEC YIJICKHUCJIIOIO ra3a nu

HU3YYCHHUC CTO CBOfICTB; MOJIY4YCHHUEC aMMHaKa U U3Y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAaCcCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

MIPUMEHEHHE UHAUKATOPOB (J1akmyca, METHJIOpaHKa u
¢beHondranenna) g ONpeNeseHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

WCCJIECIOBAHUE U  ONMCAaHUE CBOMCTB HEOPraHUYECKHUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHE B3aUMOJICHCTBUS KHUCIOT C METalIaMu,
OKCHMJAMM  METAJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBaHHWSIMH, COJISIMHM; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHME OJHOrO MeTaula JpyrMM M3  pacTBOpa  COJIH;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMUHUS U

IIUHKA

13.7

pelieHne HKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCJIMHECHMI; «DNEKTPOIUTHYECKAS
IUcconmanusay;, «BaxHeHIne HeMeTaIbl M WX COCIUHEHUS,

«Baxkneinine MeTaiibl 1 UX COCIMHEHUS)

13.8

XUMHYECKHE IKCIIEPUMECHTHI, WLTIOCTPUPYIOIIHE MPU3HAKU
MPOTEKAHUS pPEaKIMii MOHHOr0 OOMEHA; KaueCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIAE B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OpOMHUI-,
wonun-, cyibdar-, Qocdar-, KapboHAT-, CHIUKAT-aHHUOHBI,
THJIPOKCHJI-MOHBI, KATUOHBI AMMOHUS, MarHus, KajabIUs, aTFOMUHUS,

xenes3a (2+) u xenesa (3+), menu (2-+), HUHKA

14

VYmMmenue:

14.1

NPEJCTaBIATh PE3yJIbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPahUKOB W TAOMUI] M BBISBIATH SMIIUPUYCCKHC

3aKOHOMCPHOCTH




14.2

YCTaHaBJIMBATb CBA3U MCIKAY PCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHNYCCKUMHU

SABJICHUAMHA H IMMPOLECCAMH, IPOUCXOAAINIMMHUA B MaKpO- 1 MUKPOMUPE,

OOBSCHATH TIPpUYNHBI MHOFOO6pa3I/I5{ BCIICCTB

INHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

HepBOHa‘IaJ'II)HBIe XUMHUYCCKHUC ITOHATHUA

1.1

Yucteie BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xnmuyeckne dJjieMeHThl. CHMBOJIBI  XHUMHYECKUX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumuyeckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX 31€MEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BEIECTB. OtHocuTeNnpbHasd aTOMHAs Macca.
OtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBast g0JIs1 XMMHYECKOr0 3JIEMEHTa

B CO€IUHEHUH

1.5

KomnuectBo BemiectBa. Moab. MossipHas Macca. MonspHbIi 00bEM ra3oB.

Bzanmocs3b KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

du3nyeckrue U XUMHYECKHE SBICHUSI. XUMHUYECKas peaknusa u ec IMPU3HAKH.

3aKOH COXpaHEHHsI MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

Hepnozmqecxnﬁ 3aKOH H Hepuonnqecxaﬂ CUCTEMA XHMMHYCCKHUX OJICMCHTOB

1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX dieMeHTOB J1.M.
MenpeneeBa. Ilepuoasl u rpynnsl. @U3ndecKkuid CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB IICpHOJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siep. M3ortombl. DnexTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB

IIepnonnueckoii cucrems! .M. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaus, Kaiblugd (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAIIMYECKMX W HEMETAINIMYEeCKHMX CBOWCTB) M HMX COCIWHEHUH B
COOTBETCTBMU C TIOJIO)KEHHEM »JjieMeHTOB B llepuogmdeckoit cucreme u

CTPOCHUEM UX AaTOMOB

CtpoeHue BerecTBa

3.1

Xnumnueckas cBsa3b.  KoBajleHTHas (HOHHpHaH u HCHOHHpHaﬂ) CBA3b.
3J’I€KTpOOTpI/IIIaT€J'II)HOCTI> XUMHUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuyeckas CBI3b




3.2

Tunel KpUCTAJUIMUECKUX PEMIETOK (aTOMHAs, HWOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAJUIMYECKOM PEIIETKH M BHUIA

XUMHUYECKON CBI3HU

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl U ux

coeauHEHMs. MeTauibl U MX COeTUHEHUS

4.1

Knaccudukanuss u HOMEHKIATypa HEOPTaHMYECKHX COCAMHEHHWI: OKCHIOB
(coneobpazyromiue: OCHOBHBIE, KHCIIOTHBIE, amM(pOoTepHBIC) u
HecoeoOpa3yronme, OCHOBaHMW (IIEMOYM W HEPACTBOPUMBIE OCHOBAHWS);
KUCTIOT  (KUCIOpOACOAepX alue ¢ OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

®du3nyeckue MW XHUMHYECKHE CBOMCTBA MMPOCThIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hpocdopa, yriepoaa, KpeMHHUS

4.3

du3nueckue U XHMHUYECKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusd, Kajiusd, Marovusd W KajJbLWA, aJJIOMUHHA, XKEJIC3a. SHGKTI)OXI/IMI/I‘-IGCKI/Iﬁ

pAaa HaprI)KCHI/II\/’I METAJlJIOB
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dOu3nyeckue U XUMHYCCKHE CBOMCTBA BOAOPOIHBIX CO€JII/IH€HHI>1 HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIa, aMMUAKA

4.5

dusnueckrue U XUMHUYECKHE CBOICTBa OKcHI0B HemeramioB: cepbl (IV, VI),
azora (I, IV, V), dochopa (III, V), yrmepoma (II, IV), kpemuus (IV).

[TonydyeHue OKCHI0B HEMETAIIIIOB

4.6

Xumnueckre cBoiicTBa okcuaoB: metamuioB [A-IIIA rpymm, nmaka, meau (II) u

xenesa (I, I1I). Tlomydyenne okcumoB METaIOB

4.7

XUMHUUECKUe CBOIMCTBa OCHOBAHUH M aM(OTEPHBIX T'MIPOKCHAOB (Ha MpHUMEpe
THJIPOKCUJIOB ~ QJIOMHUHMS, Kene3a, IuHKa). IlomyueHume ocHoBaHUl U

aM(OTEpHBIX THAPOKCUIIOB

4.8

OOmue XMMHUYECKHe CBOWCTBA KHCIIOT: XJIOPOBOJOPOIHON, CEPOBOJOPOIHOM,
CEpHUCTOH, cepHOl, a30THOH, (ochopHOH, KpeMHUEBOW, yroiabHOH. OcoOble
XUMUYECKAE CBOWCTBA KOHLEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.

HOHy‘IeHI/IC KHCJIOT

4.9

OOmme XuMUYecKre CBOMCTBA cpenHux coieil. [lomydyenune coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOJOpOoAd, KHUCIOpOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B 1abopaTopuu

4.11

HOHy‘ICHI/Ie aMMHMakKa, cepHoﬁ M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MECKAY KiIIaCCaAMU HEOPTaHUYCCKUX COCJIMHEHU I

XUMUYECKUE PEAKIUU

5.1

KJ'IaCCI/IQ)I/IKaL[I/IH XUMHNYCCKHUX peaKHI/Iﬁ 10 pa3JIMYHbIM IIPpU3HAKAM: 110 YUCITY U




COCTaBy YYacTBYIOIIMX B pPEAKIMHU BEIIECTB, MO TEIUIOBOMY A3(QeKTy, Mo

M3MCHEHHIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMEHTOB

52

TennoBoit 3¢ peKT XUMHUUECKON peaku, TepPMOXUMHUYECKIE ypaBHEHUS. DK30-

N DOHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘IeCKI/Ie YpPaBHCHUA

53

OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipoueccel  OKHMCIEHMSI W BOCCTAHOBJEHMS.  ODJEKTPOHHBIM  OayiaHc

OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM peakuuu

54

Teopust HMEKTPOTUTHIECKON nuccormalni. KaTnoHsl, aHMOHBI. DIIEKTPOIUTHI 1

HEJJICKTPOJIUTHI. CuJbHBIC U cIa0bIe SJICKTPOJINTHI. CrencHb AUCcComranmn

5.5

Peakiun wionHOro OOMEHA. YCJIOBHS MPOTEKAHUS PEaklUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHBIe HOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XHUMHS ¥ OKpYXkKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B jaboparopuu U OBITY.

HepBa;I ImomMouib Mpu XUMHICCKUX 0XKOr'aX U OTPABJICHUAX

6.2

XHUMHYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeibl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[IpenenvHass nomyctumass koHueHtpauusi BemiectB (ITJK). Poiap xumuum B
pelICHUH HKOJOTMUYECKHMX NpobieM. VYcuieHue MapHUKOBOTO 3¢dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHUH B
OBITY, MEIWIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coenHeHui. [IoHaTHe 0 KOppOo3uu MeTallIOB, OCHOBHEIE

CIIOCOOBI 3aIlIUTHI X OT KOPPO3UU

6.4

[TpupoaHbIle MCTOYHUKH YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEDTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUICHHOCTH

6.5

HepBOHa‘IaJ'II)HI)Ie MOHATHS 00 OPraHM4CCKrUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[loHsaTHEe 0 OMOJOTHYECKH Ba’KHBIX BCHICCTBAX: KUPAX, 6em<ax, YrjieBoaax — U Uux

POJIK B ) KU3HH YCJIOBCKA

7

PacuéTter:

7.1

10 (bOpMy.]'IaM XUMHNYCCKHUX COGI[I/IHCHI/Iﬁ

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPABHCHHUAM

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

ITPOLECCA




OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xumus, 8 ximacc/ ['abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 00IIECTBO

«3marenscTBO «IIpocBemienney

* Xumus, 9 knacc/ I'abpuemnsta O.C., Octpoymos U.I'., Cnaako C.A., AKIHOHEPHOE 0OIIECTBO

«M3parenscTBO «IIpocBenieHue

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

https://rosuchebnik.ru/ -"IIpocBemenue" Kopnopanus Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.

http://www.edu.ru — DenepanbHbie 00pa3oBaTeIbHbIC PECYPCHI ATl OOIIETO

obOpa3zoBanHwus/

2. https://educont.ru/ - Karanor uudgpoBoro o6pa3oBaTeIbHOTO KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunast komnekmus udpoBbIX 00pa30BaTeIbHbBIX
pecypcoB.

4 http://www.hemi.nsu.ru/ - OCHOBbI XUMUU. DIIEKTPOHHBIN YICOHUK.

5 http://hemi.wallst.ru/— OGpa3oBaTenbHBIA CAUT IS IMKOJILHUKOB IO XHMHH

6.  https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomonocoBa

7 https://vos.olimpiada.ru/ - Bcepoccuiickast oauMMInaaa MKoJIbHUKOB.

8 https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

9 https://oge.sdamgia.ru/ - Pemry OI'3.



KaneHgapHbIi NnaH BocnuTaTenbHon pa6oTsl

Oara CobbiTHe Yue6HbIHA npegMer
1 ceHTRGpA OeHb 3HaHniA Bce yyebGHbie npeaMeTsl
3 ceHTAbpPA AeHb okoHYaHuA BTOpOH MUpDOBOK BOWMHbI WcTopua
3 cenTRGpPA Oexs conmpapHocTy B Gopele ¢ TeppPopPUIMOM ObX¥
7 ceHTAGpA 210 net co aHA BOPOONHCKOro CpaMeHua Wcropua
8 ceHTAGPA MexayHapoaHslii AeHb PAacCNPOCTPaHEHMA MNPAMOTHOCTH | PYCCKWA A3bIK
17 cenTAbpsa 165 neT co AHA POMAEHWA PYCCKOro yyeHoro, nucartens | Jlutepatypa
KoHcTanTMHa 3ayvapaoenya Unonkosckoro (1857-1935) | puanka
ACTpOHOMMA
1 OKTAGPA MexayHapoaHbIn AeHb NOMWNLIX Noaer Nurepatypa
Ob6wecTBo3IHaHWE
1 oKTAGPA MexayHapoaHbiA OeHb MY3bIKK My3bika
5 okTabpa HeHb yuutens Bce npeameTsbi
16 okTAGPA Odexb oTua B Poccuu Nureparypa
PycCKkMiA A3bIK
25 okTRbpA MexayHapoaHbii AeHb LWKONbHBIX BUBNHOTEeK Bce npeameTsl
4 HOAGPA AeHs HapoaHOro eguHCTBa ObwecTBo3HaAHKE
8 Honbpa AeHs NaMATH NOruBLLIMX NPK UCNONHEHWKU CNYMeBHbIX Nertopua
OGA3AHHOCTEN COTRYAHMKOB OPraHdoB BHYTREHHUX aen O6WecTBoIHaHNe
Poccuu
20 HoRGpA Adexb Hayana HiopHGeprckoro npouecca HeTopuna
27 Hoabpa Oens maTepwu B Poccnm Nurepatypa
Pycckinin Aablk
30 HorbGpA HOewns NocypapcreerHoro rep6a Poccuinckon @epepaumun | OBLeCTBOIHaHWE
n30
3 pexkaGpn Odexs HenagecTHOro congata NcrTopua
3 pexabps MexayHapoaHbii AeHb MHBANWMAOB O6LwecTBOIHAHKME
OBX
5 pexabps HAdeHs po6posonbua (BonoHTepa) 8 Poccuu OBX
8 nexkabps MexayHapoaHbin AeHb XYAOMHWKA N3o
9 pexkabps HAexs Nepoes OteuyecTea Nutepatypa
McTopuna
12 pekabpr HdeHb KoHCTUTYUMKW Poccunckon @Qenepaunm QOb6lwecTBO3IHAHKNE
25 pexkatbpa AeHs NpUHATUA DefepanbHblX KOHCTHUTYLUMOHHbIX O6wecTBo3HaAHHE
3aKOHOB O MOCYAAPCTBEHHbLIX CUMBONAX POCCHACKON
Penepaunm
25 aHeaps AeHb POCCUICKOro CTyaeH4YecTea HNcTopua
TexHonorua
27 aHBapn HdeHb nonHoro oceoboxaeHua JleHuHrpana HcTopuna
oT hawmcTckon Gnokaas Nutepatypa
27 aHBapsa Hexs oceoBoxpaeHus KpacHomn apMuen kpynHenwero WcTopua
«nareps cMepTu» Ayweuubupkersay (OcseHunma) —
AdeHs NaMATH XMepTe XoNokKocTa
2 hespana 80 neT co WA CO AHA Pa3rpoOMa COBETCKUMK BONCKaMK WMeTopun

HeMeuko-halWnCTCKUX BOWMCK B OUTBE 3a ropoa
Cranunrpapg




Dara CobbiTue YuebHbii npeaMer
8 hespansn [leHb POCCUMCKON HayKKn Dduninka
XumMua
Buonorus
15 dhespanna [eHs NaMATU O POCCURAHAX, UCNONHABLUMX CNYXKeGHbIN WcTopusa
ponr 3a npeaenamu OTtevecrtsa
21 despans MexAyHapOoAHbIA AeHb POAHOIO A3blKa PoaHon a3bik
PycCkum H3bIK
O6uiecTao3HaHme
23 despana Oexsb 3auimutHmuka OrtevecTsa OBX
Duanueckan KynbTypa
3 mapra 200 net co aHA poxaeHnsa KoHcTanTuHa [AMuTpuesuya JNlutepatypa
YWMHCKOro
8 mapra MeXxAYyHAPOAHBIA MEHCKUI AeHb n30
TexHonorusa
UcTopusn
18 mapra [ens BoccoeauHennna Kpsima ¢ Poccuen Uctopus
27 mapra BceMupHbii AeHb TeaTtpa Nurtepartypa
MNHOCTPaHHbIA A3bIK
12 anpena Hexb kocMoHaBTHUKY, 65 ner co aua 3anycka CCCP Dusnka
NepBoro NCKYCCTBEHHOro CNyTHukKa 3emnun ACTpOHOMMA
MartemaTtunka
19 anpens AeHb naMAaTH O reHoumae COBETCKOro Hapoaa Hauucramu | Uctopun
¥ Ux NOCOGHMKaMK B roasl Bennkon OTteuecTeeHHon Nuteparypa
BOWMHDI
22 anpensn BcemupHbin feHs 3eMnu Buonorus
Meorpacgun
27 anpensi JleHs POCCUICKOro NnapnaMeHTapmima O6uwecTso3Hanue
1 man Npa3spuuk BecHsl 1 Tpyaa n3o
TexHonorma
UcTopusn
9 man Hens Nobenst WcTopus
Nurtepatypa
n3o
19 man [eHb aeTckux obLecTBeHHbIX OpraHu3aumn Poccumn O6uwecTBozHaHme
24 man [eHb CNAaBAHCKOM NUCBMEHHOCTH U KYNbLTYPbI Pycckum a3bik
HcrTopus
Uudopmarmka

KaneHgapHbIN NnaH BOCNUTaTeNbHOW pa6oThl

CobbiTHe YueGHbin npeamer
1 ceHTabps AeHb 3HaHun Bce yuyebmubie npeaMeTsl
3 ceHTAbPS AeHb OKOHYaHuA BTOpon MUPOBOM BOWMHbI WUcTopus
3 ceHTROPA Ldewb conupapHocTn B 60pbbe ¢ TeppopPU3IMoM OBX
7 ceHTabps 210 ner co AHA BOPOANHCKOro CPaXKeHus ncTopus
8 ceHTabpn MexayHapoaHbii AeHb PACNPOCTPAHEHUA MPAMOTHOCTH | Pycckni A3bik
17 ceHTabpR 165 ner co AHA POXKAEGHUA PYCCKOro yueHoro, nucarens | Jiutepartypa
KoncTranTtuHa dayapaosnua Unonkosckoro (1857-1935) | ouauka
AcCTpoHOMMUA

1 okTAGPA

MexayHapoaHbii AeHb NOXWUNLIX Noaen

Nureparypa

Fal T P e T YT r’s




