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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepannm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Iel cTpareruu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHMBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IIPEyCMaTpUBaeT paclpelesIeHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
W3YYCHUS XUMHUHU C YU4ETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BO3SMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM 00y4eHHUS XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daloIerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYEeCKON 0e30MacHOCTH, MPOOIeM 3JpaBOOXPAaHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMUPOBAHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATeIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HHW, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJI511a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TarloM B JOPMUPOBAHUU
€CTECTBEHHO-HayYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKIAJ B OJKOJIOTHYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SBIISETCS TIEJarorMH4eckd agalTHPOBAHHBIM OTpPaKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTare € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00yJaOIIUMUCS CHCTEMBI MIEPBOHAYATBHBIX IMOHATHH XUMHHU, OCHOB HEOPTaHMYECKOH XUMUU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKON XMMHUH.

CtpyKkTypa coaep:KaHHsl MPOTPaMMBI MO XHUMHUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CopepkaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHH O XHUMHYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHUIO U METOJaM [03HaHMs B Hayke. M3yueHue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATENIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MI03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOCHUHU MPaBUJI 0€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(GbopMUPYIOLTUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3TMIHBIX BUJIOB JACSITEIHHOCTH,

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCEJHEBHOM KU3HU U TPYJOBOU IE€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOUIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01ee YuCIIO YacoB, OTBEACHHBIX JUIS U3YUCHUS XUMHUHU Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTEeMe HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XHMHYECKHX 3IJIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

®uznyeckue M XMUMHUYECKHUE SIBJICHMS. XUMUYECKas peakluus U €€ MpU3HAKU. 3aKoH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3y4YEHHE U OmucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE M€Jla C KUCIOTOMN) sIBJIEHUH, Ha0II01eHNE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kene3a ¢ pactBopoM conu menu (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTAaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoOJydeHUs KHCIOpoJa B Jabopatopuu u
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TomaumBo: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpasyromue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U MPEKpallleHUs ropeHus (mokapa), 03HAKOMIICHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBl C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMmoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuuyeckux djemenros /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCH/IBL.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmnbl. DU3HYECKHI CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIHOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX TMOHATUH, Tak M MOHITHI,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xuMmMuyeckux »sieMeHtoB [l .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMUYECKOW CBA3M. THIBI KPUCTAIMYECKHX pELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUH, reHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, 10 YYaCTHIO KaTaiuzaropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumuueckoM paBHOBecHU. DaKTOpbl, BIUAIOIIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanyu. CHIBHBIC U CIIA0BIC DJIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONIU3E COTEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACUCTBUS pPa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJKa, BblIEJIEHUE ra3a, o0pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe Xjopa (B3aMMOJIEHCTBHE C MeTajulaMH, HeMeTaljaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHEe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KadeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydeHue u npumeHeHne. Coau aMMOHHUSI, UX (U3NYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHUYECKHE CBOMcTBa, nosydyeHue. lcnosnb3oBanue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANILHOTO TOTEIUICHUS KJIMMAaTra, MapHUKOBBIN 3QeKT. YroibHas KuciIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MPOMBINIIEHHOCTH. [ToHsATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenuss kpeMHusi B mnpupoje. OOume mnpexncrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTEepHUaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa MOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa M MX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aHUMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHUBOrasa, MojyyeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramMueckas CBs3b M METAJUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUUECKHE CBOWMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomip MpH XUMHUYECKHX O0XKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEpHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATCPUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'MMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE pEe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0OmIero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JTOCTOBEPHONW MH(OpPMALME O MEepeoBbIX JOCTUXKEHHUAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINCH C IMO3UIMH HPABCTBEHHBIX M
MPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO W TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIEN0BATEIbCKON JEATEIIbHOCTH, K OCO3HAaHHOMY BBIOODY
HalpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 >KU3HU, OCO3HAHME TIOCIEACTBUN W HENpUSATHE BPEIHBIX
OpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBmi 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KH3HU;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3YUEHUIO Mpodeccuil u Tpyaa pa3IudHOro pojia, yBaXeHHE K
TPyAy M pe3yibTaTaM TPYAOBOM [EATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs



NOPEIMETHBIX 3HAaHWM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJOIDKEHU 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHSI MpaBUJl 0€30MacHOIO MOBEIEHUS IIpU paboTe ¢ BElleCTBaMH,
a TAaK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YyYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUS INI0OOATBHOTO XapaKTepa SKOJIOTMYEeCKUX MpoOjaeM W ImyTell MX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaThCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenMeTHBIX pPE3y/IbTAaTOB BBIIEISIOT 3HAYMMbIE Ui (OPMHPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MpPeAMETOB (pOpMHUPOBAThH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPbIE OOECIIeYNBAOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JESATEIbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS INPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMH), UCIOIb30BaTh MOHATHUS IS OOBICHEHHS
OTIENbHBIX (DAaKTOB W SBJIEHHH, BBIOMpaTb OCHOBAHMS M KPUTEPUM IS KiaccuUKaluu
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTaHABIMUBATH IIPUYMHHO-CIICCTBEHHBIE CBSI3H
MeX1y 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUECHUS;

yMEHHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — Npu pelIeHHH Yy4eOHO-
[IO3HABATENIBHBIX 3a1a4, C Y4€TOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYae€MBbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
[IPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE MCIOJIb30BaTh IOCTABIECHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALUU M TPOBEACHHIO YYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HAaOII01aTh 3@ XO/I0M MPOLIECCca, CAaMOCTOSITENbHO IPOTHO3UPOBATh €T0



pe3yiabTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OINbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(YOPMALMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHUS, OTYYAEMYIO U3 Pa3HbIX MCTOYHUKOB (Hay4HO-TIOMYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE IPUMEHSATh pa3IMyHble METObl U 3alIPOCHI IPH MOUCKE U 0TOOpe MH(pOopMaLUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX U MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBJIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
UHGOpPMALIMUM U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHME MCMOJIb30BaTh M AHAIM3UPOBATh B IIpoliecce YYEOHON U HCCIIEeI0BATEIbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juayjora M (WJIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMol TeMmbl, (HOPMYIUPOBATh CBOM HPEJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIISATh MOJyUYEHHBIE PE3YJIbTaThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaTh IMPE3CHTALUI0 PE3YJbTAaTOB BbBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PELICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIbHOCTh, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA aITOPUTM JIEUCTBUM NpH
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3ysbTaTa 3asBJICHHON L€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUHU 3a/laHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHo o0nactu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenust B 8 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



PACKpBIBATH CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: aTOM, MOJIEKYJa, XMMUYECKUH
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaKkiys, KI1acCUPUKALIHs
peaxkuuii: peakluu COEIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLiun
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paJuyc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBaJECHTHAs CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s1 BEIIECTBA (MPOLIEHTHAs: KOHLEHTPALUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH U IPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpeiBaTh cmbica llepuoanmueckoro 3akona [[. M. MenaeneeBa: n1eMOHCTPUPOBATH
INOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosiokeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyro ¢(opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moarpymnma (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIIee 4YHUCIO 3JIEKTPOHOB H
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHHSI XUMUYECKUX MPEBPALEHUI B pa3IUYHbBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAaCcCU(UKALMIO, BBIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYEHHs CBOMCTB BELIECTB M XUMHUYECKHX PEAKLUH,



€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONMIOJAeHWe,  H3MEpeHHe,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICJICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  JabOpaTOpHBIM
000pyI0BaHMEM, a TaKXe IMpaBHJIaM OOpalleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYYEHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
¥ TIPOBOJMTH XUMHUYECKHE IKCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHodTalenH, METUIIOPAHK U Apyrue).

K konny oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EeKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOp, JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JAUCCOLMAIMs, PEAKUUd HOHHOro OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemeérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpelelbHO IOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUI M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLIECTB U UX IPEBPALICHHUI;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBICHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHH Mo (opmyiam, BHJ XMMHUYECKOH CBs3U (KOBaJeHTHas, MOHHas,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopMyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUSA «rjaBHas noAarpynna (A-
rpymmna)» u «mobounas moxarpymma (b-rpymma)», Mameie ¥ OOJBIINE TIEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPHUOJUYECKON Tabnuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lIee YHUCiIo MEKTPOHOB U PaCIpeiesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIMEe 3aKOHOMEPHOCTH B HW3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B Ipeenax MaJbIX NMEePUOJOB U TIaBHBIX HMOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIY WM COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHX 3JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOMKMEe M CHEMU(UUECKHE XHUMHYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAICHUI B Pa3INYHBIX YCIOBHUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO dJIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuia [OJb30BAaHUS XHMMHUYECKOM TMOCy/loll U J1abopaTOpHBIM
o0opyIoBaHWEM, a TaK)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKLUSMU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE Ka4YeCTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHIIMKAT-, Cynb(aT-, THAPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpPEeHUue, MOJICIMPOBAHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME 8 kiace

KoaudecTBO 9acoB

Ne HaunmenoBanme pa3aesioB JyekTpoHHbIE (IU(PPOBLIE)
n/n U TeM MPOrpamMmbl Bcero Konrpoapurie Hpakrieciue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 1 bubnuorexa [JOK
MPaKTUYCCKON https://m.edso0.ru/7f41837c
NeATEeIIbHOCTH YEeIOBEKa
19 BemecTBa 1 xumMmmuueckue 9 1 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
13 ATOMBI XUMHUYECKHUX 10 1 0 bubmuorexa [JOK
AJIEMEHTOB. https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
14 Hpoctsie pemtectsa. 6 0 0 https://m.edsi.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bozayx. Kucnopoa. 5 0 0 bubnmnoreka [JOK
IToustue 06 oxcumax https://m.edsoo.ru/7f41837¢
99 Bogopona.Ilonstue o 3 0 1 bubnnorexka [HOK
KHMCIIOTax M COJISIX https://m.edso0.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bubmuorexa [JOK
00 OCHOBaHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

HEOPraHUYECKUX

https://m.edso0.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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COEIMHEHU
Wroro no pazueny 30
Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI

XuMHYECKas CBA3b.

31 OKHCIUTEIBHO- 8 1 bu6mmoreka [IOK
BOCCTaHOBUTEJILHBIE https://m.edso0.ru/7f41837c
peakuuu
[Tepuonuueckuii 3aKOH U
Ilepuoguueckas cucreMa

3.2 XI/IIEI/I‘ISCKI/IX 37eMeHTOB /. 7 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
N. Menaeneea. Ctpoenue
aroMma
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB 68 6
110 I[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOneHue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. MeTanibl 1 UX COeINHEHUSI
bub. OK
2.1 BaxkHel1me MeTamisl 1 UX COSTUHEHUS 16 1 2 h;:p:j;;:i;i(]i.ru 175412636
bubmmoteka IIOK
2.2 06 i 4 0 0
HHe CROMETRA METATLIOB https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pasznen 3. Hemera/uibl M HX COeIMHEHUS
31 OO11ast XxapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XxapaKTepUCTHKA XUMHYECKUX
bub. OK
3.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 nommotexa L

COCOAMHCHU A

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



https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK
3.3 VA- LA 7
DJICMEHTOB FpymIEL. A3OT, ocop H nx https://m.edso0.ru/7f41a636
COEUHEHUS
| e
' . FPYTIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
Htoro no pazneny 25
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmnorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Pois xumuu B 1 0 0 bu6mmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c
5 ITousTne o MeTo1ax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu u bubnnorexa [HOK
3 ) 1 0 1
npuéMbl 00paIeHHs C 11.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
CrtpoeHnue u CBOICTBA BEIIECTB.
IIpes HUA B TB. Posib XumMun
4 B I;fplgpljlxllu ‘jeHOBeIiS.e S‘II/ICTBIOGJ!-I 1 0 0 bubmmoreia LIOK
14.09.2023  https://m.edsoo.ru/ff0d26ca
BeriecTBa u cMecu. CriocoObl
pazzeneHust cMecen
[Ipaktrueckas padota Ne 2
5 <<l£)a3I[€J'I€HI/I€ cﬁeceﬁ (Ha mpumepe 1 0 1 bubmmorexa LIOK
. 18.09.2023 = https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 0 0 Bubmorexa LIOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 0 0 bubmmorexa LIOK
28.09.2023  https://m.edsoo.ru/ff0d2a6c



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

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

bubmuoreka [JOK

02.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYEcKas (opmyIa. bubmuorexa [IOK
BajieHTHOCTh aTOMOB XMMHUYECKHX 05.10.2023  https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHocuTeIbHAs aTOMHAs Macca.
11 OTtHocuTeIbHASI MOJIEKYJISIPHAS bubamorexa IOK
09.10.2023  https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Mosb. bu6mmoreka [IOK
MoansipHas macca 16.10.2023 = https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKIus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBuUs MPOTEKaHUS bubnuoreka [IOK
XUMHYECKHX PEaKIUii 23.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MAcChl BEILIECTB. bubnnoreka [JOK
XUMHYECKUE YPaBHCHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Boruncnenus konuyecTBa, Macchl
17 BEIL[ECTBA 10 ypaBHeHI/IﬂN; Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHAYECKHUX PEaKIUii
Knaccudukanus XuMrUaecKux
18 peaxuﬂg (COE];I,E[I/IHGHI/I}I pa3inoXeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6morexa LIOK
19 sHIMKIoneaucT. O6o0meHue u

CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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KonTtponsnast padora Nel mo treme

bubmuoreka [JOK

20 «BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
du3nyecKrue 1 XUMUICCKHE
99 CBOMCTBA KHCJIOPO/ia (peaKkIuu bubnuorexa [JOK
oKHcieHusI, Topenue). [TousaTie 00 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CrocoObI MoTy4YeHusT KUCIOPO/ia B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpuMeHeHre Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMHUUECKHIX PEAKITHIX
TormmuBo (He()Th, YrOIb U METaH).
25 3an$I3HeI-EI/qu];O3,Hyy1;(a CHocoOBI iro bubamorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
IIpaxTueckas padota Ne 3 mo Teme
26 «ﬁonyqeﬂne " Eo6npaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, M3ydeHUE €T0 CBOHCTB
97 Bonopon — anemeHT u mpocToe bubmuorexa [IOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
Du3nYeCcKue 1 XUMUIECKHE
28 cBoiicTBa Bojgopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [ToHsTHE O KUCITOTaX M COJISIX bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d50d2

CniocoOsI 1oTydeHust BOAOPO/1a B

bu6mmoreka [IOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme

31 «ﬁony%m&e u I():O6I/IpaHI/Ie BOJIOpOAA bubmmorexa LIOK

. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)

32 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o00n€ma, KoJIM4yecTBa

33 BEIIECTBA ra3a Mo €ro U3BECTHOMY bubmmoreia LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKlIMu Ha OCHOBE bubmorexa LIOK
. N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B

35 du3znyeckrue U XUuMHUYECKUE bu6nmoreka [JOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 bubnuoteka [JOK
UHIIKATOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBopuTeib.

37 HackimienHbie 1 HEHACHIIIIEHHBIC bu6mmorexa [IOK
pacTtBOpbl. MaccoBast 10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
«IpuroroBiieHrE PaCTBOPOB C bubnuorexa [IOK

38 o y y
OTpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTtponbHast padora Ne2 o reme bubnuorexa [IOK

«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcupl: cocTaB, KiaccupuKarms,

bubmuoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA
41 KI/ICJIy;FHBIX OCHOBHBIX U bubmnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUSI: COCTaB, bu6mmorexa [IOK
KIaccu(uKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
44
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLlf nzi)nyq)eHHﬂ XI/IMI/I‘{ZEKI/IG Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6.
47 Pemenne skcnepuMeHTaIBHBIX 33124 bubnnoreka [JOK
10 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUIN»
['eneTnueckas cBsI3b MEXK
48 KJlaccaMu HeopraaneCKMiy Bubmiorexa LIOK
B https://m.edso0.ru/00ad9a50
COCTMHEHU N
49 O06o01IeHre U cUCTeMAaTHU3alus bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9ch2
KonTtponbHast padora Ne3 o reme Bu6morexa LIOK
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

coequHeHui"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCH(PUKAITUU

51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O Bu6mnorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 IIepnoanueckas cucrema bubmmoreka [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, rpynmsl, MOATPYIIIBI bubmmoreia LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aT:MOB BHGMGHTI:)B [Tepuoamnueckoii bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[Mepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL Pa3BUTHS HAYKU U MPAKTUKH. [l bubnuoteka [JOK
. MenneneeB — yuéHblii, memaror https://m.edsoo.ru/00ada96e
Y TpaXJIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o9 Hortast XiMireckas ceAsh https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast bubnnorexka [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenTtHast HenomsipHas 1 bubmuorexa [IOK
XHUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
02 CTemek OKHCeHIA 1 https://m.edscL)g.ru/OOadae28
63 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC 1 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.e dS(I)_f).ru 100adb076
55 | Orpucmme s, Xmamoon | 1 BrGmiorora LIOK
BN https://m.edso0.ru/00adb486
66 PesepBublit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnnoreka [JOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eHNE 1 1 bubnnoreka [JOK
CHUCTEMATH3AIMS 3HAHMH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcol
[lepuoanueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 0 0 bu6mmoreka [IOK
XUMHYECKHX 351eMeHToB J1. 1. 07.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena

, | e me— o

. 12.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HCOPraHMYECKUX BEIIECTB 14.09.2023 = https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKON CBSI3U U THIIBI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 19.09.2023  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriyOneHue

5 . 1 1 0
3HaHUH OCHOBHBIX pa3fesioB Kypca 21.09.2023
8 kiacca»
peardt O pas 26.09.2023  https://m.edsoo.ru/00adbcb0
npU3HaKaM

7| poweamn Howmme o roworemmnt | 1 0 0 bitnorera LIOK
pearti. 28.09.2023  https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX

8 [ToHsITHE O XUMUYECKOM 1 0 0 bu6mmoreka [IOK
paBHOBecHH. DAKTOPHI, BIHSIIOLIHE 03.10.2023  https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYICCKOMN pcakuuu
U IIOJIOKCHUE XUMHNYECKOI'O

JUCCOoIManysI. XUMUYECKUE
pEaKIUK B paCTBOpax»

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIIUH 05.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 Z[I/Icfounaunn.pCHnLHme U ciia0ble bubmmorexa [IOK
10.10.2023  https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
12.10.2023 = https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE NPEACTABICHUI bubnuorexa [JOK
00 3JIEKTPOIINTHYECKOM 17.10.2023 @ https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeCTaBICHUH 00 bubmorexa [JOK
. 19.10.2023  https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
14 [TonsiTe o ruApoOIU3E coJien Bubmiorexa LIOK
24.10.2023  https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH 26.10.2023  https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
16 «I?GHIGHI/Ie 3KCI'IpepI/IMeHTaJ'H)HBIX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO0mast xapakTepuCTHKA

18 rajioreHoB. XMMHUYECKHUE CBOHCTBA Bu6mnorexa LIOK
' https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
X .C )
19 smacoxre crofiersa, noyuere borer LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
IT e 6ota No 2
20 teme dlonyucue commoli brmiorera LOK
> . https://m.edso00.ru/00ade348
KHUCJIOTHI, U3yUCHHE €€ CBOMCTBY
B
2L snacexix pearu, ccan o bimorera LIOK
PEAIHH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO61mas xapakTepucTHKa bubnnoreka [JOK
aseMeHToB VIA-rpymiis https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
cepsl. Haxoxenue cepsl u eé bubnuoteka [JOK
23 .
COCJIMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
C , )
2 qucce n xuvmscere b orera LIOK
. https://m.edso0.ru/00ade802
CBOICTBA
O .C
25 quacee n xivcerie b morera LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c06a bubnmoreka [JOK

MOJIYYCHHA CCpHOI71 KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKPYKaroIlE Cpebl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuorexa [JOK

21 BBIXOJIa TIPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
anemMeHTOoB VA-Tpynisl. A30T,
28 pacipocTpaHeHHe B IPUPOJIS bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AmMMuak, ero Gpu3nyecKue u
29 XUMHUYECKHE CBOICTBA, MOJIyYCHHE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
U IpUMEHEHHUE
ITpakTruueckas padora Ne 3 mo
30 Tell)\/le «Honyqelfne aMMuaKa Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
U3YYEHHE €r0 CBOMCTB)
31 A3oTHas KucioTa, €€ husnueckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHnit. XuMu4eckoe ’ Brbmiorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCJIMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTydeHUE
34 Hcnons3oBanue pochatos B bubnuorexa [IOK

KauCCTBC MUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adfc20

yno0peHuil. 3arpsi3HeHue
MPUPOTHON cpenbl pochaTamu

35

36

37

38

Yraepon, pacipoCcTpaHEHHUE B
npupoe, GU3NIECKUE u
XUMHYECKHUE CBOMCTBA

Oxkcuppl yriaepoja, ux pusudeckue

¥ XMMUYECKHE CBOWCTBA.
DKojorudyeckue npooIemsl,

CBSI3aHHBIE C OKCUJIOM yTJIepoia
(V)

YroapHasg KUCIoTa U €€ CoJIn

[TpakTuueckas pabota Ne 4 o
teme "lloydeHue yriekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOoH"

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

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

bubmuorexa [JOK
https://m.edso0.ru/00ae006c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

39

[TepBoHavabHBIC TTOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

bu6mmorexa [IOK
https://m.edso0.ru/00ae054e

40

41

42

Kpemunii u ero coequHeHus

[IpakTuueckas padora Ne 5.
Pemienune sxcriepuMeHTaTbHBIX
3aja4 mo teMe «BaxkHeimume
HEMETAJUTBI U KX COSTUHEHHS

KonTtponbhast padora Ne3 o reme

«BaxHeln1e HeMeTalIbl U UX
COEIMHEHUS»

bu6mmoreka [IOK
https://m.edso0.ru/00ae080a

bubmuorexa [JOK
https://m.edso0.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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OO0m1ast xapaKTepUCTHKA
XMMHYECKUX JIEMEHTOB —
MeTajuioB. Merajuinieckast CBS3b U

bu6mmoreka [IOK

43 METa/UTnYecKast KPUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBa
METaJIJIOB
XuMHYECKHE CBOMCTBA METAJIIIOB.
44 DIEKTPOXUMUYECKUN P bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
OO6mrme crocoObl MoTydeHHs
MeTtaiioB. CrutaBbl. Beraucienus
45 M0 YPaBHEHUSAM XUMHYECKHX bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
PEaKIMii, €CITU OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kayus https://m.edsoo.ru/00ael14b2
49 [IlenouHoO3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJILIIMA ¥ MarHui https://m.edso00.ru/00ae15e8
50 Baxneimnme coemmHEHNS KaJIbITH bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTH3aIus
3HAHUH
59 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmoreka [IOK

YCTpaHEHHS

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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[IpakTuueckas padora Ne 6 o

53 TeMme "JKECTKOCTH BOABI U METOIbI bubmorexa HOK
,_ | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 Keneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[IpakTuueckas padbora Ne 7.
59 Peuienne skcniepuMeHTaIBHBIX bubnuoreka [IOK
3a1ad4 1o reMe «BaxkHeilme https://m.edso0.ru/00ae3de8
METAJIJIbl U UX COCTMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
50 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK
COAEPKUT puMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa TIPOAYKTA
peaxiuu
61 O06o01IeHre U cucTeMaTU3alus
3HAHUH
KonTponbnas padorta Ne4 o teme
62 «BakHeWIe MeTalTbl U UX

COEIMHEHMS



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemecrBa u marepuainsl B

bubmuoreka [JOK

63 MMOBCETHEBHOM KU3HU YEJIOBEKA ! https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘ICCKOGUSanHBHeHI/Ie 1 bubmuorexa [IOK
OKpYXKaroIIel CpeJibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTEMATH3aIMs 3HAHHMH https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O600111eH1E U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 xinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKnoHepHOe
obmmectBo «M3narenbctBo «IIpocBenieHney

O.C I'abpuens. - 7 u3a., xumus 8 knacc. M.: [Ipoda 2018

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'.Il. Xomuenko nocodue no xumun, A.1. Bpyonesckuit 1000 3anay o xumuu

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/testwork?from=menu






