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MHNOACHUTEJBbHASA 3AIINCKA

JlanHOE KaJleHJapHO — MOYpPOUYHOE IJIAHHUPOBAaHUE Y4eOHOro mpenmMera «XuMmus»ais 8 - 9 kiaccos
pa3paboTaHO B COOTBETCTBUH C:

1.®enepanpHO  00pa3oBaTEIBLHONM MPOTPAMMOM  OCHOBHOTO o0miero oOpa3oBaHusi (IpUKa3
MunuctepctBa npocsemienuss Poccuiickort @enepamuu ot 18.05.2023r.Ne 370 «O6 yTBEep)KACHUH
benepanbHON 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pazoBaHus» ( 3aperucTpupoBaH OT
12.07.2023r. Ne 74223)

2.®eepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOIO 00IIero o0pa3oBaHus /
npuka3 MunuctepcrBa npocsemmeHus Poccuiickoit @enepamun ot 31 mas 2021 roma Ne 287 «O6
yTBEpKACHUH (heepaabHOr0 rocylapCTBEHHOI0 00pa3oBaTeNbHOrO CTaHAApTa OCHOBHOTO OOMIETO
o0Opa3oBaHMsI,

2. denepanbHO pabouel MporpaMMoil OCHOBHOTO 00111eTr0o oOpa3zoBanus. Xumusi— Mocksa, 2025;
3.YMK nox penaknueii: 8 kinacc — O.C. 'abpuensin; 9 xinace — I'.E. Pymsurtuc, ®.I'. ®enpaman.

4. OcHOBHOIl 00pa3oBaTenpHOM MpOrpaMMoOl OCHOBHOTO obmero obpaszoBanuss MBOY
«ITaptuzanckas mkosa uM A.Il. bornanosay;

5. Yuebnsiii uian MBOY «llaptu3zanckas mikona uM A.I1. bornanoa» na 2024/2025 y4eGHbIi TO1;

5. [lonoxxenue o pazpaboTKe M YTBEPKIACHUN pabOYMX MPOrpaMM y4eOHbBIX PEAMETOB.

Cpoxk peanuzanuu — 2024/2025 yueOHbIH TOA.

[IporpaMMa MmO XUMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa30BaHMS COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpaszoBanus, mnpencraBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHOU paboueii
MPOrpaMMbl BOCHHUTAHHS U C YYETOM KOHIICTLMHU MPENnojaBaHus y4eOHOro IMpeaMera «XuMus» B
oOpa3zoBaTenbHbIX opranu3zanusax Poccuiickoii @exeparum.

[Iporpamma 1mo xumMuu Ja€T TPEACTABICHHUE O LETAX, OOIIEH CTpaTerud OOy4YeHUs, BOCIIUTAHUS M
pa3BUTHA 00yYarOIIMXCS CPEICTBAMU yU€OHOr0 MPEIMETA, YCTAaHABIUBAET 00513aTEIIbHOE IPEIMETHOE
coJiep;KaHue, MpelycMaTpUBaeT paclpeielieHHue ero 1o KiaccaM U CTPyKTYpHUpOBaHUE IO pa3zaenaM U
TeMaM MPOrpaMMbl MO XUMHH, OIpeneseT KOIUYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEePUCTHUKU
coJiepKaHusl, PEKOMEHIYEMYIO TOCJIeI0BATEIbHOCTh U3YUYCHUSI XUMHUHU C YIETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH Y4E€OHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00y4aromuxcs,
OTpeseNsieT BO3MOXHOCTU TpeaMeTa Uis pealu3aludd TpeOOBaHMW K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pazoBaTeNbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke
TpeOOBaHUN K pe3ylbTaTaM OOYYCHHS XUMHU HAa YpPOBHE LieJied M3Y4EeHHS MpeAMeTa U OCHOBHBIX
BHJIOB Y4€OHO-TI03HABATEIHHOM JCSITEIIBHOCTH 00YJarOIIErocs 10 OCBOCHHIO yUeOHOTO COJIepKaAHUSI.
3HaHMEe XUMHH CIYXXUT OCHOBOW Ui (OpMHpOBAHHS MHPOBO33PEHHS OOYYarolIerocs, €ro
MPEJICTABICHU O MaTepUAIbHOM EIWHCTBE MHpa, BAXHYIO POJb HTparoT (OpMUPYEMbIE XUMHEH
MPEACTABICHUSI O B3aUMONPEBPAIICHUSIX SHEPTUM U 00 HSBOJIONUU BEIIECTB B MPHUPOJIE, O MYTIX
penieHus TI00AbHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YETIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pean3alii BO3MOXHOCTEH JIsl CaMOpPa3BUTHS U POPMUPOBAHUS KYJIbTYPHI JIMYHOCTH,
e€ o0mielt 1 GyHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YJarOIUXCsl, HABBIKOB HX
CaMOCTOSITENTLHON yueOHOW MAeSITeThbHOCTH, SKCIEPUMEHTANBHBIX W HCCIEAOBATEIbCKUX YMEHHUI,
HEOOXOJUMBIX KaK B MOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM IeITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBINIJICHHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO TPUPOJBI M YEIOBEKA, SBJSETCS OTBETCTBEHHBIM J3TAloM B (POPMHPOBAHUHM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0YyUaIOIINXCS;



crocoOcTByeT (GOPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPO/IC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00YJAIOIINXCS.

JlanHple HampaBlieHUS B OOYYEHUU XUMHH OOCCIICUMBAIOTCS CIEIU(MUKON CONEpKaHUs ydeOHOro
MpeMeTa, KOTOPBIH SIBJISIETCS MEeAarornyecky alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XHMUU
Ha ONPEAECIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 0OIIEro o0Opa3oBaHWs OpPHUEHTUPOBAH HA OCBOCHHE
00Oy4JaroIUMHUCST CUCTEMBbl TMEPBOHAYAIBHBIX IMOHATHH XWMHH, OCHOB HEOPTaHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX ITOHITHI OPraHMYE€CKON XUMHUH.

CtpykTypa coliepkaHusi IporpaMMbl MO0 XUMUU CPOPMUPOBAHA Ha OCHOBE CHUCTEMHOTO MOJIX0/a K e&
u3yuyenuto. CopepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHSATUNA O XUMHUUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTeMBl TOHSTHA O XHMHUYECKON peakimuu. OO0€ 3TH CHCTEMBbI CTPYKTYPHO OpPTraHU30BaHBI II0
MPUHLUITY [TOCJEI0BATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO
YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YY€HHUS O CTPOEHUHU aToOMa U XUMHYECKOU CBS3H;

— IpeACTaBICHUN 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TOJYUYCHHBIX U OCMBICIICHHBIX
(akToB, PAa3BUBAIOTCS IIOCIICOBATEILHO OT OJIHOTO YPOBHS K JPYroMy, BBITIONHSA (DyHKIHUK
OO0BSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MOJIyYEHUS U3Yy4aeMbIX BEILIECTB.

OcBocHHE TPOTPaMMBI 10 XHMHHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHUMHYCCKON
COCTABJISIFOIIEH HAYYHOW KapTHHBI MHPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOIICHUS
K HAyYHOMY 3HAHHMIO U METOJIaM MO3HAaHMs B Hayke. M3yueHHe XUMUU IPOUCXOAUT C MPUBJICUEHUEM
3HAHUU U3 paHee U3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 kKaacce» u
«®Dusuka. 7 Kmacey.

[Ipn u3ydyeHun XUMHUHU DPOUCXOAUT (POPMUPOBAHUE 3HAHUNM OCHOB XMMMYECKOM HayKH Kak oOnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TNPAKTUYECKON JEATEIbHOCTH YeJOBEKa W KaK OJHOro Hu3
KOMITOHEHTOB MUPOBOM KYJIbTYpHI. 3a/lada y4yeOHOTOo MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUA — BaXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJIOKECHUMH,
JOCTYITHBIX 00O0OIIEHNI MHUPOBO33PEHYECKOTO XapaKTepa, sS3bIka HAyKH, B MPUOOIIEHUU K HAYYHBIM
METOJIaM TO3HaHUs MPH U3YUYECHUHU BEIIECTB U XUMHUYECKUX peakluid, B OPMUPOBAHUU U PA3BUTUU
MO3HABATENIBHBIX YMEHHUH U UX PUMEHEHHH B yUeOHO-TI03HABATEIHbHON U Y4eOHO-HCCIe0BATEIbCKOM
NesITeTbHOCTH, OCBOEHUH TIpaBUJI 0€30MacHOr0 0OpaIlleHusl ¢ BEIIeCTBAMU B MTOBCETHEBHON KU3HH.
[Ipy u3yueHnu XUMHHM Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE 3HAYEHUE MPUOOpETH
TaKue 1eNH, Kak:

— (dopMHUpOBaHHE HHTENIEKTyallbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUM, CITOCOOHOW aJamTHpOBATHCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKH3HU;

— HaANpPaBIEHHOCTh OOYYECHHsI Ha CHCTEMaTHYeCKoe MPUOOIICHHE 00YJaroMMXCs K CaMOCTOATEIbHOM
MO3HABATEIHHON JEATENIbHOCTH, HAay4YHBIM METOJaM TMO3HaHUS, (OPMHUPYIOIUM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIOMUX MPUOOPETEHUIO O0YUYAIONMIMMHUCS OTBITa Pa3HOOOpa3HON
NEeSTeNbHOCTH, TIO3HAHWA M CaMOIMO3HAHUSA, KIIIOYEBBIX HABHIKOB (KITIOYEBBIX KOMIIETEHITHI),
HMMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 PA3JIUUYHBIX BUOB JESTEIILHOCTH;



— (opmupoBanue o6meH (yHKIMOHATBLHON W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC
YMEHHUI OOBSCHATh W OILICHWBATh SIBIICHUS OKPYKAIOIIErO MHUpPA, HUCIHONB3YyS 3HAHUS U OIIBIT,
MOJIyYCHHBIC TIPU U3YyYCHUHN XUMUHU, IPUMEHSITHh UX MPU PEIICHUHU MPOOJIeM B TOBCETHEBHOM KU3HU U
TPYJIOBOU JESITENbHOCTH;

— (dopmupoBanre y O0Oy4arOmMXCsi TyMaHUCTUYECKUX OTHOILICHUH, TIOHMMaHUS LIEHHOCTU
XUMHUYECKHUX 3HAHUU JUTSI BBIPAOOTKU SKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHHUS B OBITY U TPYIOBOU
JESATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K O0YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHHSI OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mNpoduisa Hu
HAMPaBIEHHOCTH JAILHEHIIIETO O0YICHHSI.

OO1ee 9uciio 4acoB, OTBEACHHBIX JJISl U3YYCHUS XUMUU Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHuUs,
cocraBisieT 136 dacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezen0), B 9 kinacce — 68 vacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XMMHUM B JKHM3HM 4YellOBeKa. XUMHUA B CUCTeMe HaykK. Tema u BewmiecTsa.
dusnuecKkrue CBOKWCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTonax MO3HAHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMeceid.

ATOMBI M MOJEKYyJbl. XHUMHUYECKHE 31eMeHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB. IIpocTeie u
CJIOKHBIE BEleCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeulectB. OTHocuTenbHasE aToMHasg Mmacca. OTHOcUTENbHas MoJieKyJsgpHas macca. MaccoBas 1oiis
XUMHUYECKOI'O 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemectBa. Monbs. MomsipHass Macca. B3auMoOcCBs3b KONIM4YECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacu€rsl mo popMysiaMm XMMHUUECKUX COCUHEHUH.

du3nyeckue M XUMHUYECKHE SIBICHUsS. XHUMUYECKass peakius M e€ NpU3HAKU. 3aKOH COXpPaHEHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccupukanus XUMHUECKUX peakluuid (COeAMHEHUS,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON NOCY/I0H, MpaBuiaMu padboThl B 1a00paTopuu U npuémMamu oOpalieHus ¢
nabopaTopHbIM  000pyJOBaHMEM, H3y4eHHE U ONHcaHue (U3NYECKUX CBOMCTB  00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HabmonaeHne (usnueckux (IUIaBJICHHE BOCKA, TAassHUE JIbJa, PACTUPAHUE
caxapa B CTYyIIKE, KUIIEHUE U KOHJEHCALUS BOJbI) U XMMHUYECKHX (FOpPEHHME CBEUH, IIPOKAJIUBAHUE
MEIHOW IPOBOJIOKH, B3aMMOJCHCTBHE Mejla C KHUCIOTOM) sABJICHUH, HAOJMIOJEHUE M ONUCAHHE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcuna meau (l1) mpu narpeBanuu, B3auMojaeiicTeue
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenne cnocoOoB pa3esieHus] CMECei: ¢ TOMOIIbI0 MarHuTa,
¢buabTpOBaHWE, BBIMAPUBAHUE, AUCTUIUISILMS, XpoMarorpadusi, MpPOBEIECHHUE OUYUCTKHU MOBAPEHHOMU
COJIM, HaOJIIOJICHUE M OINMCAHUE pEe3yNbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHue MO/IeTIe MOJIEKYJI (IIapOCTEP/KHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3myxa. Kuciopon — aneMeHT u mpoctoe BemecTBo. Haxoxnenue
KHCIIOpo/la B Tpupoje, (u3Mueckue U XUMHUYECKHe CBoilcTBa (peakiuu ropeHus). OKCUIbL.
ITpumenenne kuciaopoga. CrocoObl MOITy4eHHUS KHUCIOpPOAAa B J1aOOPAaTOPUHM M IMPOMBIIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajsioTpornHas MoAn(UKaILUs KUCIOpOoa.

TernnoBoi >PPexT XMMHUUECKON peakIi, TEePMOXUMUYECKHE ypaBHEHUS, IK30- U SHIOTEPMHUECKUE
peakuuu. ToruMBO: yroiab M MeTaH. 3arps3HEHHE BO3[yXa, YCWIEHHME NapHUKOBOrO 3(QekxTa,
paspylLieHre 030HOBOIO CIIOSI.

Bomopon — snemeHT M mpocroe BemiecTBO. HaxoskaeHuwe BoJopoJa B Npupoje, (puznueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnotsl u conu.

Mossipabiii 00bE€M ra30oB. Pacu€Tel Mo XMMUYECKUM YpaBHEHUSM.

dusnyeckue cBorcTBa BOAbl. Bonma xak pactBopurens. PacTBopbl. HacklllieHHbIE M HEHACBILICHHBIE
pacTtBopel. PacTBopuMOcCTh BemecTB B Boje. MaccoBas A0 BELIECTBA B PAcTBOpE. XUMHUYECKHE
cBoricTBa BoJbl. OcHOBaHusA. Poibp pacTBOpOB B MpHpOAE U B XKU3HM 4denoBeka. KpyroBopor Boasl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.



Knaccudukamms HEOPraHUYECKUX COCTUHEHUN. OKCHUIEL Knaccudukamms OKCHOB:
cosieoOpa3zymonue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. Homenkmarypa
okcu10B. dU3nuecKkre 1 XMMUUECKHE CBOMCTBAa OKcr0B. [losryueHne okcuios.

OcnoBanus. Kiaccudukauus ocHoBaHMM: HIENOYM M HEpAacTBOpUMBIE OcHoBaHusA. HomeHknarypa
ocHOBaHMH. DU3nYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUM. [lorydenre oCHOBaHMUI.

Kucnorsl. Knaccugpukanus kucnor. Homenknatypa kucinor. @u3nveckue U XMMHUYECKHE CBOMCTBa
kucnot. Psan aktuBHoctu metauioB H. H. bekerosa. Ilonmyyenue kucior.

Conu. Homenkiarypa cosieil. duznueckue u XuMHU4eckue cBoicTBa cosieid. [lomyduenue conen.
I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm.:

KayeCTBEHHOE ONpeACTCHHE COAEP)KaHUS KHUCIOpPOAa B BO3JyXe, IOJIy4eHHe, COoOHMpaHHe,
pacriozHaBaHME€ M M3Yy4YEHHE CBOMCTB KHCIOpOJa, HAONIOJCHHE B3aUMOACHUCTBUS BEIIECTB C
KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHS U IIPEKpallleHUs] TropeHus (moxkapa), O3HAKOMIJIEHHE C
o0pa3iaMu OKCHIOB M ONHCAaHHE MUX CBOWCTB, MOJy4eHHE, COOMpaHUE, paclio3HaBaHHE M H3YyYEHHUE
CBOHMCTB Bojopoaa (ropeHue), B3aummojencTtBue Bomopona ¢ okcuaom menu () (BozmoxkHO
UCIOJb30BAHUE BHJIEOMATEpUANIOB), HaOIIOJeHHE O00pa3LoB BELIECTB KOJWYECTBOM | MOJIb,
UCClIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTBIO, IIPUTOTOBJICHUE
pacTBOpPOB € OMNPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOBI C
MeTaJjlaMi (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BAaHUE BUJECOMATEPHUANIOB), HCCIEAOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3JIMYHbIX KJIACCOB, HAOIIOJCHHE HW3MEHEHHs] OKpAacKu
MH/MKATOPOB B PAacTBOpax KHUCIOT M ILiesoueil, usydeHue B3aumoneicTBus okcuga menu (1) c
pacTBOPOM CEpHOM KHCJIOTHI, KHUCJIOT C MeETalylaMH, peakUuil HeWTpanuzanuu, MNOIydeHHE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeTajlla JAPYTMM W3 pPacTBOpa COJIM, PEIICHHE
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHelne Ki1acchl HEOPraHMYECKUX COCTUHEHUID.
Iepuonuyeckuii 3akon u Ilepuoanyeckas cucreMa xumnueckunx iemenToB . U. MenaeseeBa.
Crpoenne aroMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[IepBbie moONbITKH Ki1accu(UKALIMM XUMUYECKUX JIEeMEHTOB. [IoHATHE O TpyIax CXOAHBIX 3JIEMEHTOB
(mresiouHble M IETOYHO3EMENIbHBIE METaJllbl, TaJloTeHbl, MHEPTHBbIE TIa3bl). DJIEMEHTbI, KOTOpbIE
00pa3yroT aM(oTepHbIE OKCUIBI U THIPOKCUIBI.

[Iepnonnueckuit 3akoH. Ilepuoguueckas cucrtema xumudeckux snemeHToB /[[. M. Menneneesa.
Koportkonepuoanast u qnuHHonepuoanas Gopmsl [leproauueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. W. Meunneneesa. Ilepuoasl u rpynmnbl. DU3UYECKUN CMBICH IOPSAAKOBOIO HOMEpa, HOMEPOB
IIepHoJa U IPYIMIIbI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siiep. M3oTonel. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI04YeK
aToMoB TnepBbix 20 xumuyeckux oanemeHToB llepuoanueckoit cucremsr J[. WM. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO JIEMEHTa IO ero nosnoxeHuro B llepmommueckoit cucreme [l U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHsl paJuyca aToMOB XHUMHYECKHX JJIEMEHTOB, METaNIMYECKUX U
HEMETAJJTNYEeCKUX CBOMCTB I10 TPyIIaM U IMEepUOJIaM.

3nauenue llepuoamnueckoro 3akoHa u Ilepuoguueckoll CUCTEMBI XMUMHYECKHX JJIEMEHTOB s
pa3BuTusA Hayku U npaktuku. . M. MenzaeneeB — yd€HbIN U TpaXk1aHNH.

Xumudeckasi cBsi3b. KoBasieHTHast (TOJIsipHAsT W HEMOJSPHAs) CBA3b. OJIEKTPOOTPUIIATEILHOCTH
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxucneHus. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipomecchl OKHCIeHUs U
BOCCTaHOBJIEHMS. OKUCINTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:



U3ydyeHHe o0pa3loB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJEHCTBHE TMIPOKCHAA LIMHKA C
pacTBOopaMH KHCJIOT U ILIEN0YEH, POBENECHNUE ONBITOB, WIIIOCTPUPYIOIIHUX MTPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (TrOpeHue, peakliuy pas3jioKeHUsl, COETUHEHUS).

Meoscnpeomemnvwie ceazu

Peanuzanus MeXIpeIMETHBIX CBA3CH IIPU U3YYEHUU XUMHUM B 8 Kjacce OCYILIECTBIIACTCA 4epes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUH, TaK W [OHATUH, SBIAIOLIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTecCTBEHHO-HAy4YHbIEe MOHATHS: Hay4HbIM (akT, rMIoTes3a, Teopus, 3aKOH, aHAJIN3, CUHTES,
Kjaccuukanus, NepuoAnYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb,
SIBJICHUE.

®dusuka: mMarepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, WU30TOIbI, PaJlOaKTUBHOCTb,
MOJIEKYJIa, 3JIEKTPUUYECKHM 3aps]i, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEILECTBA, ras,
¢bu3nyeckre BEIIMYUHBI, €ANHULBI U3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE3b1, CoNHILE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPAIbI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOTIAEMBbIE, TOTUTUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMHYecKasi peakuust

[lepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHtoB [[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kalus, KaJIbLIUd U MX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHUJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTANIMYECKHX PEHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUNINYECKOU PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccuukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHUX BeELIeCTB. XHMHYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIIUXCS K pa3IUYHbIM KJlaccaM HEOPraHMYeCKHUX COEJUHEHHI, TeHeTHYecKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKHX peakIUil 10 pa3duyHbIM NpU3HAaKaM (10 YHCIYy M COCTaBy
Yy4YacTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETeHEeH OKUCIIEHUs
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, MO YYacTHIO KaTanu3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

ITonatue o ckopoctH XxumHuueckoi peakiuu. [ToHarue o6 oOpaTUMBIX M HEOOPATUMBIX XMMUYECKUX
peakuusx. IloHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. Ilonsarne o karamusze. Ilonsatue o
XUMHUYECKOM paBHOBecuu. DakToOpbl, BIUSIOMINE HA CKOPOCTh XMMHUYECKOW PEaKIUU U IOJIOKEHHE
XUMHUYECKOT0 PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxum, AIIEKTPOHHBIN OanmaHc OKHUCJIUTEIIBHO-
BOCCTAaHOBUTENBbHON peakunu. CocTaBlIeHUE YPAaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C MCTI0JIb30BaHUEM METO/1a JJIEKTPOHHOIO OaliaHca.

Teopust >IEKTPOJIUTHUECKON AUCCONMALMM. DJIEKTPOJHUTHI M HEDIEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHu3m JaMccOlMallMM  BEIIECTB C PA3IMUHBIMM  BHJAMHU XUMHUYECKOM CBs3H. CTeneHb
nucconranui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu nonHoro oomMena. Y cinoBus NpoTeKaHUs peakuii HOHHOTO 0OMEeHa, MOJIHbIE U COKpAIllEHHBIE
VMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHMCIOT, OCHOBAHMHM M COJiell B CBETE Mpe/CTaBICHHI 00
EKTpONIUTHYECKON qucconmanuu. KauecTBeHHble peakiuu Ha HOHBI. [IoHsATHE O ruapoau3e coneil.
Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB U
HeMmeTaioB (rpadura u anmmasa), CIIOKHBIX BEUIECTB (XJIOpUIa HATPHs), HCCIEJOBAHNE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKUMUu OT BO3JCHCTBUSA pPAa3NUYHBIX  (PAKTOPOB, HCCIIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEHIECTB, MpoIlecca AMCCOIMAIMKM KHUCIOT, IIENOoYed U coJsel
(BO3MOKHO HCIIOJIb30BaHKUE BUIEO MATEpPUANIOB), IPOBEACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (00pa3oBaHME OCajJKa, BBIICICHHUE ra3a, 00pa30BaHUE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLIUMX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (rOpeHue,
peaKuuu pasjioKEHUs, COEIMWHEHHUs), pPACIO3HABaHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayibl M MX coeIMHEHHSA

OOmiast xapakTepucTUka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE CTETEHU
okucienusa. CTpoeHne U (PU3MYECKHE CBOMCTBA MIPOCTHIX BELIECTB — TaJOreHOB. XHMHYECKHE
CBOMCTBa Ha ImpuMepe Xxjopa (B3aMMOJEWCTBHE C MeETaUIaMH, HEMETa/llaMu, IIEJI0YaMH).
Xnoposogopos. CossiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOIyYeHHE, IpUMeHeHue. JlelicTBue xjiopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M ueloBeKa. BaxkHelme XJ10pyu/ibl 1 UX HaX0XAEHUE B IPUPO/IE.
Obmas xapakrepuctuka 31meMeHToB VIA-rpynmnbel. OcoO€HHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
crenienn okucieHus. CtpoeHue u (puU3MUecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpPHI.
AnnotponHble MOJU(UKAIMKA KHCIOPOAA M Ccepbl. XWUMHUUYECKHE CBoicTBa cepbl. CepoBomopor,
CTpoeHue, (QHU3MYECKHe M XHUMHUUYECKHe CcBoWCTBA. OKCHIBI Cepbl Kak IMPEICTABHTEIH KHCIOTHBIX
okcuoB. CepHas KucIoTa, PU3NYECKUEe U XMMHUYECKHUEe CBOMCTBA (00IIMe KaK MpeAcTaBUTENs Kilacca
KHCIOT ¥ crenuduueckre). XUMHUECKUE PEeaklUu, JeKallie B OCHOBE MPOMBIILIEHHOTO crocoba
MOJTy4eHUs1 cepHOil KuciIoThl. [Ipumenenne cepHor KUCIOThl. COlMM CEPHOU KUCIOTHI, KaueCTBEHHAS
peakuus Ha cyiabpar-uoH. HaxoxaeHue cepsl U €€ coequHeHU B pupojie. XMMHUECKOE 3arpsa3HEHHE
OKpYXarolel cpeabl COSAMHEHUSIMH Ccepbl (KUCIOTHBIC IO/, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPAILCHUS.

O6mias xapaktepuctuka 31emMeHTOB VA-Tpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTENIEHU OKHUCIEHHUS. A30T, pacHpoCTpaHEHHE B MNpHUpoje, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupojie. AMMHAK, €ro (pu3nyecKkue M XUMHUYECKHUE CBOWMCTBA, MOJTYYEHUE U
npuMeHeHre. Coau aMMOHUS, UX (U3NYECKUe U XMMUYEeCKHe CBOWCTBa, mpuMeHeHHne. KauecTBeHHas
peaxius Ha MOHbl aMMOHMsI. A30THasi KUCIOTa, €€ MoayyeHue, Gu3nieckrue 1 XUMUYECKHUe CBOMCTBA
(oOmue Kak MpeAcTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcnonbp3oBaHne HUTPATOB U COJCH
aMMOHMSI B KauecTBE MMHEPAJIbHBIX yHOoOpeHHH. XMMHUYEeCKOoe 3arpsi3HEHHE OKpY)KaoLeH cpelibl
COEMHEHUS MM a30Ta (KHCIOTHBIE JOXIHW, 3arpsi3HEHHE BO3[yXa, MOuBbl M BoJo&MOB). docdop,
aJutoTpoIrHbie Moaudukanuu Gocdopa, puznueckue u xumudeckue cpoiictea. Okcua dpochopa (V) u
dbocdopnas kucnora, pu3nUEcKre U XUMUUECKHE CBOMCTBA, nojydenue. Mcnonb3oBanue ¢ocdaToB B
KauecTBE MUHEPATbHBIX YI0OpEeHUH.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETNIEHH OKHUCJIEeHMs. YTJIepoJ, aUIOTPOIHble MOAM(PHUKALUYU, PaCHPOCTPaHEHHWE B MPHUPOJE,
¢usznueckue M XuUMHUYeckue cBoiicTBa. Ancop6bmus. Kpyrosopor yrimepona B mpupopae. OKcubl
yriepoja, ux (u3M4Yeckue U XMMHUYECKHe CBOMCTBA, JIeMCTBUE Ha >KUBbIE OpPraHU3MbI, OJIYYCHUE U
IpUMEHEHHE. OKOJIOTHUECKHE IMpoOJieMbl, CBs3aHHble ¢ okcuaoMm yriaepoga (1V), rumoresa
rJI00aTPHOTO TOTEIUIEHUS KJIMMaTta, MAapHUKOBBIM 3¢¢ekT. YroipHas KUCIOTa U €€ COJM, HuX
¢bu3nueckue M XUMHYECKHE CBOMCTBa, MojydyeHuWe M npuMeHeHue. KaudecTBeHHas peakuus Ha
kapOoHaT-MoHBL. Vcronp3oBaHue KapOOHAaTOB B OBITY, MEAWIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35UCTBE.



IlepBoHauabHbIE MOHATHS 00 OpPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSX yrieponaa (MeTaH, TaH,
STWIEH, alleTUJIEH, 3TAHOJ, TIULEPUH, YKCYCHasl KuciaoTa). [IpupoaHble HCTOUHUKM YIJI€BOJOPOIOB
(yrosnb, mpupoaHbIA Ta3, HePTh), MPOIYKTHl HX MepepaboTKu (OCH3MH), UX pOJb B OBITY U
IPOMBIIIEHHOCTH. [IoHATHE 0 GMOJIOrMUeCKU BaXKHBIX BEIIECTBAX: KUPAX, OelKax, yriieBoJax — U ux
pOJIM B )KM3HM 4YeloBeKa. MaTepruanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAVHEHUN.
Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, mMojydeHue M mnpumenenue. CoeauHeHUs
KpemHus B mpupozae. OOmme mpenacraBinenus o0 oxcuae kpemuust (IV) m KpemMHuEBOW KHCIOTE.
Cunukarsl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. Ba)kHelne cTpouTeIbHble MaTepUalIb:
KepaMHKa, CTEeKJIO, LIEMEeHT, OeTOoH, xene300eToH. [IpoGiembl 06e3011acHOr0 HCHOIb30BAHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOHCTB COJSHOW KHUCIIOTBI, IPOBEACHUE
KayeCTBEHHBIX pPEAaKLMH Ha XJOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUs, OIBITHI,
oTpaxkaromue (pU3MUecKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COEAWHEHHH (BO3MOXKHO
UCIOJIb30BAHNUE BHJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3suamMu XJOPUJOB (TaJOreHUOB),
O3HaKOMJIEHHE ¢ o0pa3umaMu cepbl M €€ COeIMHEHMAMU (BO3MOXKHO  HCIOJIb30BaHUE
BUJEOMATEpPHAIOB),  HAOMOJeHHWe  Mpouecca  OOyrJMBaHUS ~ caxapa  HoJ  JeiicTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHCIIOTBI, M3y4YE€HHE XHMHUYECKUX CBOWCTB pPa30aBIEHHOW cepHOI
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peakuuu Ha cyiab(haT-moH W HaONOJeHHE NpHU3HaKa e&
IPOTEKaHMs, O3HAKOMJIEHHME ¢ (U3MYECKMMM CBOWCTBaMHM a30Ta, (ochopa W UX COEIUHEHUN
(BO3MOKHO HCIIOJIb30BAaHHE BHJEOMATEpHANIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEHHIA,
[0JIy4ueHue, coOupaHue, paclio3HaBaHWE M U3YYEHHUE CBOWCTB aMMHakKa, IPOBEJIEHUE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS H (QochaT-uOH ¥ M3yYCHHE NMPHU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW A30THOM KHUCIIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
U3yuyeHHe MOjeleld KpUCTAUIMYECKUX pelIEToK anMmasza, rpadura, QyiiepeHa, O03HaAKOMIICHHE C
MPOLIECCOM  a/ICOPOLMU  pPAacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIVIEM M  yCTPOWCTBOM
MIPOTUBOra3a, MOJy4yeHHe, COOMpaHHEe, paclo3HaBaHHME W H3yYEHUE CBOMCTB YIJIEKHUCIOro Tasa,
[IPOBE/ICHNE KayeCTBEHHBIX pEaKLUMi Ha KapOOHAT M CHJIMKAaT-MOHbl M HM3y4eHHE IPHU3HAKOB MX
IIPOTEKAHUs, O3HAKOMJIEHHME C  MPONYKIUEH  CHUIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 3a/a4 1o TeMe «BakHele HeMeTallIbl U UX COeIMHEHUS».

Metaabl M UX COeIMHEHUS

OOmiast xapakTepUCTHKAa XUMHUYECKHX JJIEMEHTOB — METAVIOB Ha OCHOBAHMU MX TOJOXKEHUS B
Ileprognueckoit cucreme xumudeckux 3anemeHToB J[. M. MenneneeBa u crpoenus atomMoB. CTpoeHue
MeTaJlJIoB. MeTayuinyeckas CBsI3b U MeTajlIndeckasi KpucTaJllIn4ecKasi peléTka. DIeKTPOXUMUYECKHM
psan HampsbkeHud metayuioB. dusnueckue M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crnocoOsbl
nojry4eHus MetasioB. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHM, OpOH3a) M UX IPUMEHEHHE B OBITY Y IPOMBIIIUIEHHOCTH.
[Ilenounple Metaymbel: mnojoxkeHue B Ilepumommueckoi cucreme xumuueckux siemeHtoB JI. U.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXO)KJeHUE B mpupoje. Puznyeckue U XMMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanud). OKCuAbl U TUAPOKCUABI HATpus M Kanus. [IpuMeHeHHe menouHbIX
METAJIJIOB U UX COEAVUHEHUH.

[Ileno4yHO3EeMeENBbHBIE METAJIBI MarHui M Kajnplui: moJiokeHue B llepuogmueckoit cucreme
xumuueckux sneMmeHToB J[. WM. MengeneeBa, cTpoeHHE WX aTOMOB, HAaXOXJIECHHE B MPUPOJE.
du3nyeckue U XMMUYECKUE CBOMCTBA MAarHUs M Kajubplus. BakHelnue coeMHEHNs Kanblysl (OKCHUI,
THJIPOKCU, cOH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.



Amomunanii: nonoxxkenne B Ilepronnueckoit cucreme xumuueckux annemeHTtoB J[. M. Menneneena,
CTPOCHHUE aToMa, HaxoXJeHue B mpupoje. Puznueckue M XUMHUECKHE CBOICTBA aTIOMUHUS.
AmdoTepHbIe CBOWMCTBA OKCH/A U TUPOKCHIA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuomuueckoit cucreme xumuueckux snemeHToB JI. M. MeHnneneena,
CTpOCHHE aToMa, HaxoIeHue B npupozae. Ousnueckue U XUMHUYECKUE CBOWCTBa kene3za. OKCubl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U Mosry4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE ¢ oOpa3llaMd MEeTa/lIOB U CIUIaBOB, UX (DHU3MUECKUMU CBOWCTBAMH, H3y4€HHE
pE3yNIbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIIOJNIb30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIA KaJbLUsS U HATPHUS C BOJIOM (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, Ipollecca TOpPEHHUs JKeje3a B KUCIOpoAe (BO3MOKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIOB), MPU3HAKOB IPOTEKAHHS KAYEeCTBEHHBIX pEaKIMil Ha HOHBI:
MarHus, Kajablus, alFOMUHUS, [HHKA, kene3a (1) u sxenesza (111), menu (1), HaGar0M€HNE M OMTMCaHUE
MPOIIECCOB OKpAIIMBAHUS TJIAMEHW MOHAMHU HATPHUA, KIS U KaJlblMs (BO3MOXHO HMCIOJIB30BaHHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS W THAPOKCHIA
LMHKA, PEeLICHIE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIne MeTaibl U UX COSAMHEHUS.
X¥MHUS U OKpYKAKOLIas cpeaa

BemectBa u mMarepuansl B MOBCEIHEBHOM KU3HMU YeNIOBEKa. be30omacHoe MCIob30BaHUE BEIIECTB U
XUMHUYECKUX peakiuid B ObITy. [lepBasi moMoIIb Npyu XMMUYECKUX 0KOTaX U OTPABIICHUSIX.
XUMUYeCcKoe 3arpsi3HEHUE OKpYKarolleil cpeapl (mpeaenbHas AOMyCTHMas KOHIEHTpAIUsl BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpodIem.

Xumuueckuii IKCnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).
Mesicnpeomemmuwle céa3u

Peanu3zanusi MeXnpeIMETHBIX CBsS3€d MpH U3YUYEHWHM XUMUM B 9 Kiacce OCYIIECTBISIETCS 4epe3
WCIIOB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHHM, TaK W TIOHSATUN, SBISIOIIUXCS
CHUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecrecTBEHHO-HAyUHbIE MOHATHS: HAay4HbIM (DakT, TMIOTE3a, 3aKOH, TEOPHs, aHAIHU3, CUHTES,
KiaccuuKalus, IepuoAnYHOCTb, HAOTIOACHHE, IKCIIEPUMEHT, MOACIIMPOBaHNEe, H3MEPEHHE, MOJIEINb,
SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MATEPUAITHI.

®dusnka: maTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IMONYIPOBOJHUKH, IUIIEKTPHUKHU, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe€ COCTOSIHME BeIIecTBa, Ta3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJUTMYECKasi PEmIETKa, CIUIaBbl, (U3MUYECKUE BEJIWYUHBI, €IUHUIIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus:  ¢orocunTes, npixaHue, Ouochepa, OdKocHUcTEMa, MHUHEpAIbHBIE  YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaAJIbI, TOPHBIE TTOPOIBI, TIOJIE3HBIE NCKOMAEMBbIE, TOTUIUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJAbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOT'O 0O0IIEro oOpa3oBaHMs JOCTUTAIOTCS B
Xo7ie O0y4eHHsI XMMHU B €IMHCTBE YY€OHOW M BOCIHMTATEILHOW JESTEIBHOCTH B COOTBETCTBUHU C
TPAJIULUOHHBIMU POCCUNCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOILIECTBE IMpaBWJIaMU M HOPMaMU TIOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PpE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATbCS CHUCTEMOM
MIO3UTUBHBIX LEHHOCTHBIX OPUEHTAlMil M PACIIMPEHHUE ONbITA AESITEILHOCTH HAa €€ OCHOBE, B TOM
YuClie B YaCTH:

1)nmaTpuoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY HaCJIEUIO,
MOHWMAaHMsI 3HAYCHHUS] XUMUYECKOH HAYKH B J)KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHON MH(pOpMAIUEil O MEepPeIOBBIX JOCTHKEHUAX M OTKPBITUAX MHPOBOM U OTEYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0IIECTBa;
2)rpasKaaHCKOro BOCIIUTAHUS:

MIPEJICTABICHHUS] O COLMAIbHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOUIEHMH B KOJUIEKTUBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, YyueOHOHMCCIEA0BATEIbCKOM,
TBOPUYECKOH U APYTrUX BUAAX ACSITEIbHOCTU, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOMN JESATENbHOCTH
IIpU BBIIOJHEHUM YYEOHBIX, [MO3HABATENIbHBIX 3aJ1a4, BBIMOJIHEHUMM XHUMHMUYECKHUX OSKCIIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMIJICHHUS K B3aMMOIIOHMMAHHUIO U B3aUMOITOMOIIIM B TIPOIIECCE ITOM
y4eOHOW NesTeNIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE IOBEIEHHUE M TMOCTYNKH CBOUX TOBApHIIEH C
MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;
3)1IeHHOCTH HAYYHOTI'0 MO3HAHMS!

MHUPOBO33PEHUYECKHE TMPEACTABIECHUS O BEUIECTBE W XHMMHUYECKOM peakIuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKHM M COCTABJISIOIIME OCHOBY /Ul TOHUMAaHUS CYIIHOCTH
Hay4HOH KapTHHBI MHpa, MPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS IMPHPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOTHON CPENOH, O POJIM XMMUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
[I03HABaTEIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA MTOJIyY€HNUE HOBBIX 3HAHUM 110 XUMUHU, HEOOXOAUMBIE IS
oOBsicHEHUs] HaOJIOJaeMbIX MPOLIECCOB M  SIBJICHMM, IO3HABaTeNIbHOM, WH(OpPMALlMOHHOW U
YUTATENICKOM KYJIbTYpHl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITENILHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;
uHTEpeC K OOyYeHHI0O M TO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHONW M HCCIEAOBATEIbCKOM JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JAJIbHEHIIEM;

4)dopMupoBaHus KyJIbTYPhI 310POBbS.

OCO3HAaHWE IEHHOCTU H3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKM Ha
3JI0pOBBIM 00pa3 )KU3HHU, OCO3HAHUE MOCIEICTBUN U HEMPUITHE BPEIHBIX MPUBBIUEK (YIOTPEOIeHUS
aJIKOTOJI, HAPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBuil O€30MacHOCTH TMpHU
O0paleHn! C XUMUYECKIMMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY HU3YUYEHHIO Mpodeccuil U Tpyda pa3iMyHOro poja, yBaXeHHe K Tpyay U
pe3ysibTaTaM TPyJI0BOW AESITEIBbHOCTH, B TOM YHUCIIE HA OCHOBE IMPHUMEHEHUs IPEIMETHBIX 3HAHUN TI0
XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHYyaIbHOH TPAeKTOPUM NPOAOJDKEHHS OOpa30BaHUS C y4ETOM
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JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEeOHOCTEH,
YCIEIIHOM TMpOo(heCcCHOHAIBHOW JESTeIbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6)3K0/10rMYeCKOr0 BOCTIUTAHUSA:

9KOJIOTMYECKHU 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3emiie, OCHOBE €&
CYLIECTBOBAaHMSI, MOHMMAaHUE IIEHHOCTU 370pOBOro M Oe3omacHoro obpasa >KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY ()HM3MYECKOMY M TCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE LIEHHOCTH
coOoIeHsT TpaBMl 0€30MacHOTO TOBEACHUS NpU padoTe ¢ BEIIECTBAMHU, a TAaKXKE B CHTYalUsAX,
YIpOXKaLUX 300POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUA, IOJy4aeMble MPU HW3YYCHUM XHMHUHU, [JIs pelleHus 3ajad,
CBA3AHHBIX C OKPYKAIOIEW NPUPOJHOM CPENOH, IS MOBBIIICHUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00aJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJIeM U MyTeH HMX pEeUIeHHs] MOCPEACTBOM
METOJ0B XMUMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBLACISAIOT 3HAYUMBIE U (DOPMUPOBAHHSI MUPOBO33PEHHS
oOlIeHay4YHbIe TIOHATHUSA (3aKOH, TEOPHs, IPUHIIMIL, TUIIOTE3a, PaKT, CUCTeMa, MPOoIlecC, IKCIIEPUMEHT U
Jpyroe.), KOTOPhIE HCIHOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MpeaMeTax U IO3BOJISIOT Ha
OCHOBE 3HAaHWW W3 ATUX MPEAMETOB (OPMHUPOBATH IMPEICTABICHHUE O ICJIOCTHOW HAyYHOH KapTHHE
MHUpa, U YHUBEpCcaJbHble yueOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE),
KOTOpble o0bOecreynBaloT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBICHUIO y4ECOHOH JEITeTbHOCTH.

Ilo3naBaTenbHbIC YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIIONb30BATh NPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUM 3HAHWN: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATUH (BBIAEIATh UX XapaKTEPHbIEC IPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHATUSIMH), UCIOJb30BaTh MOHATUS U1 OOBSICHEHUS OTHAEIbHBIX (PAKTOB M SIBIECHUH, BBIOMPATH
OCHOBaHUSl U KPHUTEpUHU s KIACCU(PUKAUU XHMHUYECKUX BEIIECTB M XHMHUYECKUX peaklui,
yCTaHaBJIMBaTh NMPUYMHHO-CIIEJICTBEHHBIE CBA3M MEXIYy OOBEKTaMU H3YyYEHMsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 AaHAJIOTUH), IeJaTh BHIBOJBI M 3aKITIOYCHHUS,

YyMEHHE MpPUMEHSTh B TpoOlLEecce MO3HAHUS TMOHATHS (IpeIMeTHble M MeTalnpeaMEeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCHOJIb3yeMble B XHMMHH, HPeoOpa3oBbIBaTh ILIMPOKO
NpPUMEHSIEMbIE B XHMHU MOJIEIbHBIE TNPEACTaBICHUS — XUMHMYECKMH 3HaK (CHMMBOJI 3JEMEHTa),
XUMHYeckas (opMyiia U ypaBHEHHE XMMUYECKOH peakiuy — MpH pelieHHH y4yeOHO-IT03HaBaTEIbHbBIX
3a1a4, ¢ y4€TOM ITHUX MOJEIbHBIX IPEACTaBICHUN BBIABIATH M XapaKT€PU30BATH CYIIECCTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, NPUYMHHO-CIEIACTBEHHBIE CBA3M U IPOTUBOPEUMA B H3Y4YaeMBIX IpouLeccax U
SIBJIEHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE MCIOJIb30BaTh IMOCTABICHHBIE BONPOCHI B KA4ECTBE WHCTPYMEHTAa IIO3HAHMS, a TaKXKe B
KayecTBE OCHOBBI ISl (DOPMHUPOBAHMSI TUIOTE3bl MO IPOBEPKE NPAaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

MPUOOpPETEHNUE OMBITA 110 TJIAHWPOBAHNIO, OPTaHU3AI[MH U NTPOBEICHUIO0 YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHHe Ha0/oJaTh 3a XOJOM MpoIlecca, CaMOCTOATEIbHO IPOrHO3HPOBATh €ro pe3ysbTar,



13

¢dopmynupoBate 0000IIEHHS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOIO OIBITA, HMCCIEIOBAHUS,
COCTABIISATH OTYET O MPOJICITAHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATh MH(GOPMAIMIO PA3NIUYHBIX BUIOB U (HOpM
IIPEJCTABICHUS, IOJy4YaeMyK U3 pa3HbIX MCTOYHUKOB (HAY4HO-IIONMYJIIpHAs JIUTEepaTypa
XUMHYECKOI0 COJEpXkaHMs, CIpPaBOYHbIE MMOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OLCHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE TPUMEHATH pa3IMYHbIE METOJIbl M 3alpochl IMPH IOUCKE M OTOOpe HuHpOpManuu U
COOTBETCTBYIOLIMX JaHHbBIX, HEOOXOIUMBIX JUIsl BBIIOJHEHHS YYEOHBIX M IIO3HABATENIbHBIX 3a1a4
ONpENIeIEHHOr0 THMA, NPUOOPETEeHHE OIblTa B O00JAaCTH HCHOJb30BaHUS HMH(OPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUH, OBJIAZIEHHE KYJIbTYpOW aKTHBHOI'O HCIOJB30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONTHMAIBHYIO (OPMY HpPEACTaBICHUST HHPOPMALIUU
U WUIIOCTPUPOBATh pellaeMble 3aJjaud HECIOKHBIMU CXEMaMH, JuarpaMMaMmu, ApyruMu (opmamu
rpauKu 1 UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh M aHAIU3UPOBATh B Tpolecce y4eOHOW M MCCIIeAOBATENBLCKOW AEATEIbHOCTH
MHPOPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3MHCTBAa M TPAHCIOPTA HAa COCTOSIHUE
OKpY’KaroIiel IpupoaHOi cpelibl.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMS 3a7aBaTh BOIIPOCHI (B X0Ji€ AUaiora U (Wjin) AUCKYCCHH) IO CYHIECTBY 00CYKIaeMOW TEMBI,
(bopMyIHpPOBATH CBOM MPEAIOKEHHSI OTHOCHTEIBHO BBHITIOJTHEHUS MPEATIOKECHHOH 3a/1a4H;

YMEHUS MPEJCTABIATh IOJYYEHHbIE PpEe3yJIbTaThl I103HABATEIbHON MEATENbHOCTH B YCTHBIX U
IIUCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMI0 PE3yJIbTaTOB BHIMOJIHEHUS XMMUYECKOTO HKCIEPUMEHTA
(JtabopaTopHOTrO OMbBITa, JTAOOPATOPHOW PAOOTHI MO MCCICAOBAHHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

YMEHHUS y4yeOHOro COTPYJIHUYECTBA CO CBEPCTHHUKAMM B COBMECTHOH IO3HaBaTeIbHOH U
HCCIIEI0BATENILCKON /IEATEIbHOCTU MPH PELICHWH BO3HUKAIOLIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBaHMs MO3ULUN (00CYyXkaeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJUHAIINSI COBMECTHBIX JIEUCTBUM, ONpENEIeHUEe KPUTEPUEB IO OLEHKE KAaYeCTBAa BHIIOJHEHHOU
paloThI U ApyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CAMOCTOSATEIbHO OMNpeneisaTb ILeM  JESTeNbHOCTH, IIJJaHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESTENBHOCTb, BBIOMpPATh Haunboiee
3¢ deKTUBHBIE CITOCOOBI pelieHHs] yYeOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO COCTaBIISATh
WIM KOPPEKTUPOBATh NPEAJIOKEHHBIM alropuT™M ACUCTBUI NpU BBHINOJIHEHUH 33aJaHUN ¢ yu€TOM
MOJIyY€HUs HOBBIX 3HAHMW 00 M3yyaeMbIX OOBEKTaX — BEUIECTBaX M peaklusiX, OLIEHUBATH
COOTBETCTBHE IMOJIYUEHHOTO PEe3yJibTaTa 3asBICHHOM LIe€JIH, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHHM.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO O0S3aTENBHOTO COJEP’KaHUs, YCTAaHOBJIEHHOIO
naHHOM (emepanbHOM pabodeil MmporpaMMoOl, BBIJEISAIOT: OCBOCHHBIC OOYYAIONIMMUCS Hay4YHBIE
3HaHUS, YMEHHUsS U CIOcoObl ASWCTBUH, crnienupuyeckue i MpeAMeTHONH obmacTu «XUMHS», BUABI
JeSITeIbHOCTH 110 MOTYYEHHUI0 HOBOT'O 3HAHMS, €0 MHTEPIPETAIMH, TPeoOpa30BaHUIO0 U IPUMEHEHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYallHsIX.



14

K koHny oOyueHus B 8 Kiacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

o PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: aTOM, MOJIEKYJa, XUMUUYECKHUI 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT M HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJIIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JOJs XMMHMYECKOIO 3JEMEHTa B COEAMHEHUM, MOJISIpHBIH OO0BEM, OKCHJ, KHCIOTA,
OCHOBAaHHE, COJb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHHS, XUMHMUYECKas peakuus,
Kiaccu(UKalusl peakmMid: peakUu COEAWHEHMs, PEaKIUH pa3JI0XKEeHUs, PEAKIHUU 3aMEelLICHUS,
peakiu oOMEHa, PK30- U IHIOTEPMHUYECKHE PEaKIHMH, TEroBOi 3(hdexT peakuuu, sapo aroma,
JIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOMTaldb, PaJUyC aTOMa, XUMMYECKas CBs3b, MOJSApHas U
HENoJIsIpHasi KOBAJEHTHasl CBsA3b, MOHHAsl CBA3b, MOH, KATHOH, aHUOH, pPacTBOpP, MaccoBas IO
BelllecTBa (MIPOIICHTHAs! KOHIIEHTpPAIs1) B PaCTBOPE;

J WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX HMOHATHH M NPUMEHSATH 3TU MOHATUS
IIPY OIIMCAHHUM BELECTB U UX IPEBPAIICHUN;

J UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBlIeHHUA (HOpMyJ BEILECTB M ypaBHEHH
XUMHYECKUX PEAKIIUI;

J OIpesieNIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEIIEHb OKUCICHHUS
JJIEMEHTOB B OWHApHBIX COCIWHEHMSAX, NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coeMHeHUll 1o ¢opmynaM, BUJ XUMHMUYECKOW CBSI3U (KOBaJIEHTHAas M WOHHAs) B HEOPraHUYECKHUX
COEIMHEHUSX;

J packpeiBath cMmblcn [lepuoanueckoro 3akona JI. M. MenaeneeBa: JeMOHCTPUPOBATh
[OHMMaHHE MEePUOJNYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX 3JEMEHTOB OT HX IIOJIOKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHHs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yUEHHsI, 3aKOHa ABOraipo;

J ONMCHIBATh M XapakTepu3oBaTh TaOin4Hyro ¢opmy I[lepuonnyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3lInyaTh MOHATUSA «TjaBHas noiarpynna (A-rpynma)» u «mobouyHas noarpynma (b-
IpyIIa)», Majuble U OONbIINE NEPUOJIbl, COOTHOCUTh 00O3HAUCHMsI, KOTOpPbIE MMEIOTCS B Tabiuie
«Ilepnonuyeckas cucrema xumudeckux diemeHtoB JI. WM. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOEHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sjpa, oOllee 4ucio
AJIEKTPOHOB U paclpeaesieHue UX O AIEKTPOHHBIM CIIOSIM);

J KJIaCCU(UIIMPOBATh XUMUYECKUE JIEMEHThI, HEOPraHNYECKHUE BELECTBA, XUMUYECKUE PEAKIINU
(Mo 4MCITy ¥ COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIUIOBOMY AP (DEKTY);

J XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MIOATBEPKasi ONHCAHWE NPHUMEpPaMHM MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XHMHYECKUX
peaKLuii;

. IIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALLIEHUI B PA3JIUYHBIX YCIOBUSIX;

. BBIUNCIIATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MacCOBYIO JOJIIO
XUMHYECKOT0 3JIeMEeHTa Mo (popMylie COeAMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PacCTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakiuu;

. IIPUMEHSTH OCHOBHBIE ONIEPALIMK MBICIIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
00001IeHHE, CUCTEeMATH3AINIO, KIACCU(PUKAIINIO, BBISIBJICHUE TPUYUMHHO-CIICICTBEHHBIX CBSI3€H — IS
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U3Y4YEHHs CBOMCTB BEIECTB M XMMHMYECKHX PEaKLUH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
HabJI0IeHNE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH );

o CJIeZIOBaTh MpaBUJIaM MOJIb30BaHUS XMMHUUYECKON NOCY10M 1 1a00paTOPHBIM 000pYAOBaHUEM, &
TaKKe MpaBUJIaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMH IO BBITOJTHEHUIO
712a00paTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KUCJIOpOJa), MPUIOTOBJIEHUIO PAcTBOPOB C OIpPEACIEHHON MacCcOBOM [J0Jei pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M IPOBOAUTH XMMHUYECKHE JKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
IIe1049eil U KUCIIOT ¢ IOMOIIBIO HHIUKATOPOB (JIakMycC, heHONI(TaICUH, METUIIOPAHXK U IPyTHE).

K xonmy oOyueHuss B 9 kjaacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh Y O0YJAIOIUXCSA YMEHUI:

J pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKHUX IMOHATHI: XMMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
UIOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BaJICHTHOCTB,
NEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUYECKAs PEaKLHs, XUMUYECKasl CBSA3b, TEIJIOBOU
3pdexT peakuud, MOJb, MOJSPHBIA  00BEM, PACTBOp, DIEKTPOIMUTHI,  HEIIEKTPOJHTHI,
ANEKTPOIUTUYECKAS UCCOLMALIMS, PEaKIIM HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble W HEOOpAaTUMbIE PEAKLMU, OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIE PEAKIMH, OKUCIUTEIb,
BOCCTAHOBUTEIIb, OKHCIIEHHME M BOCCTAHOBJIEHUE, AJUIOTPOINHUs, aM(pOTEPHOCTb, XMMHUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKas), KPUCTAJUINYECKash PEIIETKA, KOPPO3Usl METAJIOB, CIUIABBHI,
CKOPOCTh XMMHUYECKON PEaKLUH, IPeAeNIbHO gomyctuMas koHneHnTpanus [IJIK Bemiectsa;

o WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUN M NPUMEHSTH 3TU HOHSITUA
IIPY OITMCAHUM BELECTB U UX IPEBPAIICHUN;

o UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY Ui COCTaBJIEHHS (POpPMYN BEIIECTB M YpPaBHEHHM
XUMHUYECKHUX PEaKLIN;

o ONpEeNATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJIAacCy COEIUHEHUH IO
dopmynaM, BHJI XHMHYECKOM CBSI3M (KOBaJEHTHAas, MOHHAs, METAUINYECKas) B HEOPraHUYECKHX
COEIMHEHMX, 3apsi] HOHA IO XHUMHUYEeCKoW (opmyne, XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

. packpbiBath cMbica llepuonnueckoro 3axkona [I. M. MenneneeBa M JI€MOHCTPUPOBATH €T0
MIOHMMAaHME: OIUChIBATh W XapakTepus3oBarth TalOiauuHyro (opmy Ilepuonnueckoil cuctemsl
XMMHUYECKHX 3JEMEHTOB: pasziMyaTh MOHATUS «IJaBHasg mnoArpynna (A-rpynma)» u «1mobodHas
nonrpymnna (b-rpynmna)», mansie u 00JbIIME NEPUOJIBI, COOTHOCUTh 0003HaUEHHsI, KOTOPbIE UMEIOTCS B
MEepUOANYECKON TabJuIle, C YHMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS AaTOMOB XUMHYECKHX
JIEMEHTOB (COCTaB U 3apsij Aapa, OOIlee YUCIIO JIEKTPOHOB U PACHPENEIIEHHE UX MO AJIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB AJIEMEHTOB U MX COEIMHEHUU B
Ipezieax MajbIX IEPUOJO0B U INIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

. KJIacCU(UIUPOBATh XMMUYECKHE HIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKUE PEaKIH
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, 10 TEIUIOBOMY I(PQEKTY, M0 W3MEHEHHIO
CTETeHEeW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (ONMUCHIBAaTh) OOIIME W crenu(pUUIecKue XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILIECTB, MOJTBEP)KJasi ONHCAaHWE NPUMEpPaMH MOJEKYJISIPHBIX M HOHHBIX YypaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;
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J COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJIUTHUECKON JUCCOLMALMU KUCIIOT, IIEN0Yed U CoJieH, ITOJIHbIE
U COKpaIll€HHbIE YpaBHEHMs pPEaKUUil MOHHOrO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPMKIAIOLIUX
CYLIECTBOBAHME FCHETUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

o pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUH  IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peakLuii;

o IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX IPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

o BBIUNCIISTh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XHUMHAYECKOT0 3JIEMEHTa Mo (PopMyJie COSAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEAKIINU;

. co0III01aTh NIPaBUJIa TOJIb30BAHUS XMMUYECKON MMOCYI0H U 1a00paTOpHBIM 000PYIOBaHUEM, &
TaK)Ke IpaBUiia OOpalleHHs] C BELIECTBAMHU B COOTBETCTBUU C HHCTPYKLUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHHIO U COOMPAaHUIO ra3000pa3HbIX BEILECTB (aMMHUaKa
U YIJIEKUCIIOTO ra3a);

. IIPOBOAMTH PEAKLMM, IMOATBEP)KAAIONIME KAadECTBEHHBIM COCTaB pPa3JIUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpOMU-, HOAU-, KapOoHAT-, pochaT-, CUIMKAT-, CylbdaT-,
TUIPOKCU/I-UOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, IMPUCYTCTBYIOLIUME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

J IPUMEHSTh OCHOBHbIE OIlE€pallMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eH1Ee, CUCTEMATU3ALIIO, BBISIBJICHNE IPUYMHHO-CIEICTBEHHBIX CBA3EH — JUI U3Y4YEHUS CBOMCTB
BEIIECTB M XMMHUYECKMX peaklHil, eCTeCTBEHHO-HayyHbleé METOJbl IO3HAHUS — HaOII0IeHHe,
U3MEpEeHUe, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pa3jieioB u

17

KoaudecTBO 4acoB

KonTposabHubie

IpakTuyeckue

JuaexkTpoHHbIe (HU(pOBbHIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHSATHS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
51 Bozayx. Kucnopona. [lonsitue 5 bu6mmoreka [JOK
00 okcuIax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bubnnoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK
HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837c
Wroro no pazueny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasnen 3.1lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MenaesieeBa. CTpoenne aToMoOB.

Xumnueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTE/IbHbIE Pe€aKknuu

[Tepuonuueckuii 3aKOH U
31 [Tepuonuueckas cucrema 7 bu6mmoreka [JOK
' XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XuMu4eckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUU
Htoro no paznemny 15 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
[ToBTOpeHwue U yriayoieHne 3HaHu| bubnuoreka [IOK
11 5
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmnoreka IIOK
' XUMHUYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
51 OO11ast XapaKTepPUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
' PYIHEL TP https://m.edso0.ru/7f41a636
COEIIMHEHUS
23 onewermon VAmpyme Asor, poctopui T y  BuomorealOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
54 OO01mas XxapakTepUCTHKA XUMUYIECKUX 8 1 5 bubnmoreka [JOK

anemeHToB |VA-rpynmel. Yriepon u

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pa3zgen 3.MeTaJJIBI M BX COeUHEHUS
. bu6nmorexa LIOK
31 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo0.ru/7f41a636
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 bubmmorexa [IOK
' & https://m.edsoo0.ru/7f41a636
Htoro no paznemny 20
Pa3znen 4.Xumus u okpy:xaiomas cpeaa
4.1 B TBAa YU MAaTEPUAIILI B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' eHee P 3 IOBe https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
p BHOE BDEMS 3 bubnuoreka [{OK
C3CPBHOC Bpe https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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INIOYPOYHOE IIJTAHUPOBAHUE
8 KVIACC

KoangecTBo yacoB

22

Jara nzyvenus

Ne
g Tema ypoxa Kownr. Ip.
n/n Bcero = paGor = pabor 8- A 5-B S-B 21 OP
bl bl
nan Dakr Ilnan DakT Ilnan DakT
. . bubnuoteka
BBoanblii, nepBuyHbIi HHCTpYKTaXK 110 OT.
1 IIpeamer xumun. Pojab XUMUH B JKU3HA 1 01.09 01.09 LIOK
, FJ)I HB <. Tena 14 5 an ' ' 03.09 https://m.edsoo.r
esioBeka. Te erec w/0d210c
[TonsiTue 0 MeTogax MO3HAHUS B XMUMHUH. bubnuoteka
5 Hnuempyxmaorwe no OT. J].o.uﬂsyquue u 1 04.09 04.09 04.09 [HOK
onucanue u3uYecKux ceocmas 00pazyos https://m.edsoo.r
HeOP2aHU4ecKux 6ewecms. u/ff0d227e
Hncmpyxkmaowe no OT. [Ipakmuueckasn paboma bubnuoteka
3 Ne | "«HpaBI/ma paboThI B TabopaTopuu 1 1 1 08.09 08.09 10.09 LIOK
npuémbl o0paleHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyIOBaHUEMY u/ff0d23dc
Yuctele BemiecTsa U cmecu. CrmocoObl bubnuoreka
4 pasznenenus cMmeceir. Mucmpyxkmadsic no OT. ) 1 11.09 11.09 11.09 [HOK
JL.o. H3yuenue cnocobos pazoenenus cmeceltl (¢ https://m.edsoo.r
HOMOWBIO MACHUM@) u/ff0d26ca
5 Hnempykmasie no OT. leakmuttecm}z paboma 1 1 15.09 15.09 bubnuoreka
Ne 2 «Paznenenue cmecelt (Ha mpumepe 17.09 [HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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10

11

OUYMCTKH [TOBApPEHHOM COJIN)»

Atombl u MoJiekyibl  ncmpykmadsic no OT. Jlo.
Co3z0anue mooeneti MOEK)
(wapocmepoicresnvix).

XUMUYECKUE TIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB. MHCmpyKmasic no
OT. Jl.o Onucanue gusuueckux cgoticms
00pa3yo8 Heop2aHu4ecKux eeujecme —
Memannios u Hememaios.

HpOCTHe " CJIOKHBIC BEIICCTBA
ATOMHO'MOJ’IeKy.]'IHpHOC YUCHUC

3aKOH MTOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaleHTHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB.

OtHOocHUTENnbHAs aTOMHAas Macca.
OtHocHUTEeIbHAS MOJICKYJIsIpHAad Macca

MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B
COCAMHCHNU

18.09

22.09

25.09

29.09

02.10

06.10

18.09

22.09

25.09

29.09

02.10

06.10

18.09

24.09

25.09

01.10

02.10

08.10

https://m.edsoo.r
u/ff0d28c8
bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

bubanoreka
HOK
https://m.edsoo.r
u/ff0d2be8

bubanoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

bubanoreka
HOK
https://m.edsoo.r
u/ff0d2d50

bubanoreka
LIOK
https://m.edsoo.r
u/ff0d2eae
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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bubnuoreka
12 Komnuectso BemecrBa. Monb. MossipHast 09.10 09.10 09.10 HOK
macca https://m.edsoo.r
u/ff0d350c
Ou3NYECKUEe M XUMUICCKHC SBIICHUS. bubnmoreka
13 Xumnueckas peakuus. Mucmpykmadsic no OT. 13.10 13.10 15.10 HOK
JI.oHabmoodenue (husuueckux u Xumuyeckux https://m.edsoo.r
ABNEeHU. u/ff0d5230
bubnnoreka
14 Konmponvnas paboma Nel o teme 16.10 16.10 16.10 HOK
«BeriecTBa ¥ XUMUYECKUE PEAKIIUI» https://m.edsoo.r
u/ff0d37fa
[Ipu3Haku U ycaoBHsI MPOTEKAHHS XUMUYECKIX
. bubnuoreka
peakuuiIncmpykmaoic no OT. 22.10 10K
15 Jl.oHabniooenue u onucamnue npusHaxkos 20.10 20.10
NPOMEKAHUsL XUMUYECKUX PeaKyUll pa3HbIX https://m.eds00.t
P pearity u/ffod3al6
munos
bubnuoreka
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. 93.10 9310 23.10 [HOK
https://m.edsoo.r
u/ff0d3a16
bubnnoreka
17 3aKOH COXpaHEHUsl MacChl BEIIECTB. 06.11 06.11 05.11 HOK
XUMHUYECKUE YPaBHEHUSL. https://m.edsoo.r
u/ff0d5708
18 BrrunciaeHus KoinmuecTBa, MacChl ]jeH_[eCTBa o 1011 1011 bubnuoreka
YPaBHEHUAM XUMHUYECKHUX PEaKIUN 06.11 [HOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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19

20

21

22

23

24

Knaccugukaius XuMHUECKUX peakiui
(coenMHEHUs, PA3I0KECHHUS, 3aMCIIICHUS,
oOMmeHa)

M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT.

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

Boznyx — cmechk razos. CocTaB Bo3ayxa.
Kucnopoa — sneMeHT u mpocToe BEIecTBO.
O30H

®dusnuecKkue 1 XUMUIECKUE CBOWCTBA
KHCII0pOoJia (peakLUy OKUCIIEHUs, TOPEHHUE).
[Tonsarue 06 okcunaxUncmpykmasic no OT.
JI.0O3nakomnenue c obpazyamu okcuoos u
onucaxue ux c60Ucme.

Crioco0bI ostyueHus KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kuciopona

TennoBoii 3 PeKT XUMUIECKOHN peaKInu,
MOHSTUE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- U SHAOTEPMUYECKUX PEAKIUAX

13.11

17.11

20.11

2411

27.11

01.12

13.11

17.11

20.11

24.11

27.11

01.12

12.11

13.11

19.11

20.11

26.11

27.11

https://m.edsoo.r
u/ffod3f34

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d40c4

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d4290
bubanoreka
HOK
https://m.edsoo.r
u/ff0d448e

bubanoreka
HOK
https://m.edsoo.r
u/ff0d4614

bubanoreka
LIOK
https://m.edsoo.r
u/ff0d497a
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d4790



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
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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bubnmnoreka
TormBo (HedTh, yroib U METaH). 03.12 LIOK
25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 04.12 04.12 ' https://m.edsoo.r
IpeI0TBPAICHHUS J /ffoa 4c4.1a )
bubnuoteka
Uncmpyxkmaoie no OT. [Ipakmuueckasn paboma
26 Ne 3 o Teme «llomyuenue u cobupanue 08.12 08.12 04.12 LHOK
i} " . ' ' https://m.edso0.r
KHCIIOPOJ1a, N3y4eHHUE €r0 CBOHCTRBY u/ffOd4as?
bubnuoTeka
97 Bomopon — a5ieMeHT 1 MpocToe BEIIECTBO. 11.12 11.12 10.12 HOK
Haxoxaenue B Ipupoe ' ' https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
28 du3nyecKre 1 XMMUUYECKHEe CBOMCTRA 15.12 1512 11.12 [HOK
Bozopoa. [Ipumenenue Bogopoaa ' ' https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
17.12 K
29 [TonsaTue o KucIoTaX M CONSAX 18.12 18.12 1o
https://m.edsoo.r
u/ff0d50d2
bubnmnoreka
CriocoOsbI moTy4eHus BOAOPoOia B 18.12 1IOK
30  maboparopuullncmpyxmadic no OT. 22.12 22.12 ' https://m.edsoo.r
JI.oB3aumoodelicmaue KUC10m ¢ Memaiiamu. u/Ffodaddo
31 KonTtponsnas padora Ne2 Ne «Kucnopo. 95 12 25 12 24.12
Bonopon»
32 Hncmpyxkmaowe no OT. [Ipaxmuueckasn paboma 29.12 29.12 25.12 bubnuoTeka



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
https://m.edsoo.ru/ff0d4dd0
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
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Ne 4 o Teme «Ilomydenue u cobnpanue [HOK
BOJIOPO/1a, U3YUYCHHUE €0 CBOWCTBY https://m.edsoo.r
u/ff0d542e
bubnuoreka
14.01 LIOK
33 M i 00BE .3 A : 12.01 12.01
OJISIpHBII 00BEM Ta30B. 3aKOH ABOrajpo https://m.edsoo.r
u/ff0d55a0
. bubnuoreka
Beruuciienust 00bémMa, KOJIMUYECTBA BEIIECTBA
34 rasa o ero u3BECTHOMY KOJMYECTBY BEIIECTBA 15.01 15.01 15.01 LHOK
I Y v Bell ' ' https://m.edsoo.r
. u/ffod5708
N bubnuoreka
Beruncnenust 00bEMOB ra3oB 1o ypaBHEHHIO
35 ea a OCHOBE 3aKOHA 00BE 19.01 19.01 21.01 LoK
KIIMW Ha OCHOBE 3aKOHA 00BEMHBIX : .
g THoIIIneHHﬁ Fa30B https://m.edsoo.r
’ u/ff0d587a
dusnyeckne 1 XMMHUYECKHE CBOMCTBA BOJIBI bubnmorteka
36 HHcmpmeaofcu no OT. Jl.oHccredosanue 99 01 29 01 22.01 [HOK
0cobenHoCmell pacmeopeHust 6ewecms ¢ https://m.edsoo.r
PA3IUUHOL PACMBOPUMOCBIO u/ff0d59e2
bubnmnoreka
28.01 K
37 CocraB ocHoBanuil. [ToHsiTHE 00 MHAUKATOPax 26.01 26.01 1o
https://m.edsoo.r
u/ff0d5b40
Bopna xak pactBoputens HachineHHbIC U bubnmorteka
38 HEHACBIIICHHbIE pacTBOPbI. MaccoBas A0ms 99.01 29.01 29.01 HOK
BEIlleCTBA B pacTBope. Mucmpyxkmasic no OT. https://m.edsoo.r
JL.o. Ilpucomosnenue pacmeopos ¢ u/ffod5eba



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
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
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OnpeoenéHHoU Maccogot 0oeli
PACMBOPEHHO20 Gelecmaa.

Hncmpyxkmaowe no OT. [Ipaxmuueckas paboma bubnuoTeka
39 Ne 5 o T"eMe <U<HpHr0TOBUJIeHI/IeUpaCTBopOB c 02.02 02.02 04.02 [HOK
OTpeIeIEHHOM MacCOBOM J0IeH https://m.edsoo.r
PacTBOPEHHOIO BEIIECTBAY u/ff0d6342
bubnuoreka
40 OKcupl: COCTaB, KiIacCu(UKaIus, 05.02 05.02 05.02 LHOK
HOMCHKJIATypa https://m.edsoo.r
u/ff0d664e
. bubnuoreka
[TonydyeHre u XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 09.02 09.02 11.02 LOK
OB ’ P ' ' https://m.edsoo.r
oRemo u/ffod664e
bubnuoreka
42 OcHoBaHHUsI: COCTaB, KiaccuduKars, 12.02 12.02 12.02 HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
. bubnuoteka
[TorydaeHne 1 XUMHUYECKUE CBOWCTBA 18.02 10K
43 ocHoBauuitncmpykmadsic no OT. 16.02 16.02 ' https://m.edsoo.r
Jl.ollonyuenue nepacmeopumvlx OCHOBAHUI. /Ff0d67ca
Kwucnotsr: cocras, kinaccudukanms, bubnmoreka
44 HOMeHKarypalducmpyxkmasic no OT. Jl.o ) 19.02 19.02 19.02 LHOK
Onpeoenenue pacmeopos KUCIOM U Weroyell ¢ https://m.edsoo.r
ROMOWBIO UHOUKAMOPOS. u/ffOdfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA 26.02 26.02 25.02 bubnuoTeka



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
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kucnothducmpykmasic no OT. Jl.oH3yuenue HOK
83AUMOOeUCMBUST KUCTION ¢ MEMALLAMU, https://m.edsoo.r
peakyuil Heumpanuzayuu. J1.o u/ffOdfee2
Bzaumoodeticmeue pacmeopa ceproti Kuciomol
¢ oxcuoom meou (I1)
C :
oJi (CpeIHKUE): HOMEHKJIaTypa, CIIOCOObI Euorexa
MOJIyYEHUs, XUMUYECKUE 26.02 10K
46 croiictBallncmpyxmasic no OT.J1.o. 02.03 02.03 https://m.edsoo.r
Buimechenue 001020 memania Opyum u3 J /006.1 4o 4'7 4 '
pacmeopa cou. -
bubnuoreka
47 O0001eHne U cUCTEMAaTU3ALNS 3HAHUI 110 05.03 05.03 04.03 [HOK
IPOMIEHHOM TEME. ' ' https://m.edsoo.r
u/00ad9b7c
bubnuoreka
Koumponvnas paboma Ne3 no teme
" 05.03 [HOK
48 OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX 12.03 12.03 https://m.edsoo.r
COCMMHEHIIL'. W/00ad9a50
Hncmpyxkmaowe no OT. [Ipakmuueckasn paboma bubnuoteka
49 Ne 6. Permenue dKCriepuMEHTaIbHBIX 33/1a4 0 16.03 16.03 11.03 [HOK
teMe «OCHOBHBIE KJIACChI HEOPTaHUYECKHX ' ' https://m.edsoo.r
COCIMHCHUI» u/00ad9ch?2
bubnnoreka
50 ['enernueckas cBsA3b MEXKIY KiacCaMH 19.03 19.03 12.03 [HOK
HEOPraHWYECKUX COEMHEHUN ' ' https://m.edsoo.r
u/0O0ad9ela
51 [lepBble MOMBITKU KJIACCH(PHUKAIINN 23.03 23.03 19.03 bubnuoreka



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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
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XUMUYECKUX 1eMeHTOB. [IoHsATHE 0 rpynmax [HOK
CXOIHBIX dneMeHTOBM Hempykmaoic no OT.J1o. https://m.edsoo.r
OsHnakomaenue ¢ 06pasyamu Memauios u u/00ad9ffa
HeMemanios
. bubnuoreka
[Tepuonnueckuii 3akoH u [lepuoanueckas 25 03 LIOK
52 CUCTeMa XUMHUYECKuX dteMeHToB [[. 1. 26.03 26.03 ' https://m.edsoo.r
Mettzencesa u/006.1da5.2c |
bubnnoreka
26.03 OK
53 [Tepuroap1, TPy, TOATPYIIIIHI 06.04 06.04 Ifi[tpS' /im.edsoo.r
u/00ada52c
bubnuoreka
Crpoenne atoMoB. CocTaB aTOMHBIX SJIED. 08.04 [HOK
4 .04 .04
> W3oTons 09.0 09.0 https://m.edsoo.r
u/00ada342
bubnuoreka
CTpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
B 09.04 [HOK
55 anemeHToB llepnonnueckoit cucremsr /1. 1. 16.04 16.04 https://m.edsoo.r
Menzencena u/00ada6bc
bubnmnoreka
XapakTepucTuka XMMHYECKOT0 dJIEMEHTA 110
. 15.04 LHOK
56 ero nosoxeHuto B [lepuoguueckoit cucreme /1. 20.04 20.04 https://m.edsoo.r
N. Menaeneesa u/00ada824
3nauenue [lepuonnyeckoro 3akoHa Jyist bubnuoreka
o7 pa3BuTus Hayku U npaktuku. J[. . Menpaenees 23.04 23.04 16.04 HOK

— Y4€HBI, NEAAror U IPaKIaHUH

https://m.edsoo.r



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
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58

59

60

:‘)HCKTpOOTpI/IHaTeHBHOCTb aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonnas xumudeckas CBs3b

KoBanenTHas IOJIAPpHAA XU HCIIOJIAPpHAA
XUMHUYCCKasA CBA3b

27.04

30.04

04.05

27.04

30.04

04.05

22.04

23.04

29.04

u/00ada96e

bubanoreka
1IOK
https://m.edsoo.r
u/00adaab8

bubanoreka
LHOK
https://m.edsoo.r
u/00adac34
bubanoreka
LHOK
https://m.edsoo.r
u/00adaab8

61

CreneHp OKUCIECHUI

07.05

07.05

30.04

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9

62

OKuCINTEIIFHO — BOCCTAHOBHUTEIIHLHEIC pCaKknuu

14.05

14.05

06.05

bubnuoreka
LHOK
https://m.edsoo.r
u/00adae28

63

OKHUCIUTEEHO-BOCCTAHOBUTEBHBIC PEAKIINN
(mponomkeHue)

18.05

18.05

07.05

bubnuoreka
HOK
https://m.edsoo.r
u/00adb076

64

OxucIuTelIn 1 BOCCTAaHOBUTEIU

21.05

21.05

13.05

bubanoreka
LHOK



https://m.edsoo.ru/00ada96e
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/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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Konmponvnas paboma Ne4 o teme

65
«Ctpoenue aroma. XUMHUYECKast CBS3b»

66 O00011IeHME U CUCTEMATU3ALM 3HAHUM 10
teme «Kucmopoa. Bogopoa»
O000111eHNE U cCUCTEMAaTU3ALNS 3HAHUI

67 «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX

COEIMHEHUI»

O00011IeHNE U CUCTEMATU3AaLUs 3HAHUIH 110
68 teme «lleprnoanueckuii 3akon .M.
MenneneeBa. Xumnueckas CBSI3b»

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.05

20.05

21.05

26.05

https://m.edsoo.r

u/00adb076

bubnuoreka
LHOK
https://m.edsoo.r
u/00adb486

bubanoreka
LHOK
https://m.edsoo.r
u/00adb33c

bubanoreka
HOK
https://m.edsoo.r
u/00ad9cb2
bubanoreka
HOK
https://m.edsoo.r
u/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KonuyecTBo yacos TaTa m3yuenns eKTpORHbIC
Ne uudposbie
o/ Tema ypoka Beero Konr. Mp. 9-A 9-F 00paszoBaTeJbHbIE
padorsl  padoThI pecypes!
Huan | ®akr | Ilnan | Dakr

BBoaHBIN, NIEPBUYHBIA HHCTPYKTAXK 110

1 OT. [lepuoauueckuii 3aK0OH. 1 01.09 01.09 bu6mmoreka [IOK
[Tepuomuyeckas cucreMa XUMHUECKUX https://m.edsoo.ru/00adb59e
aneMenToB [. 1. Menneneea
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 XUMHYECKHX 2JIEMEHTOB MEPBBIX TPEX 1 03.09 04.09 ﬁgg:?lﬁeezasi(ﬁf/ 00adb6b6
NIEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 08.09 08.09 bubnuoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunasl XuMu4ueckoil CBSI3U U THIIBI 1 10.09 11.09 bubmuorexa [JOK
KPUCTANTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Obobwenue no meme «IloBropeHue u

5 yrayOJIeHre 3HAHUH OCHOBHBIX 1 15.09 15.09
pa3zienoB Kypca § Kaccay

6 Knaccudukanus XuMHUuecKux peakuui 1 17.09 18.09 bubnnorexka [HOK
10 PAa3IMYHBIM [TPU3HAKAM. https://m.edsoo.ru/00adbcb0

7 CKOpOCTh XMMUUECKHUX PEAKIIHM. 1 99 09 99 09 bubmuoreka [IOK
Huncempyxkmasie no OT. Jl.o. «3yuenne https://m.edsoo.ru/00adbe9a



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
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BIIUSIHUSL YCIIOBUM IIPOBEICHUS
XUMUYECKOU PEAKLUU HA €€ CKOPOCTH)

ITousaTHE 0 XMMHUUECKOM PaBHOBCCHHU.
(DaKTopBI, BJIMAIOIHUE HA CKOPOCTH

bu6mmoreka [IOK

8 24.09 25.09
XMUMHYECKON PEaKIMu U MOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 99.09 29.09 bubmunorexa [JOK
peaKiuu https://m.edsoo.ru/00adcade
. Teopus 3neKTpgﬂHTquCK0171 ) 10 110 Butmorexa LIOK
nccormanuu. CHIIbHBIE U Clla0bie : .
A HHat https://m.edso0.ru/00adcd68
3JICKTPOJIUTHI
HoHnHbIe ypaBHEHUS
11 peakuuit. “nempyxkmasic no OT.Jl.o. 06.10 06.10 bubnuoreka [JOK
«Peakyuu odmena medxncoy pacmeopamu ' ' https://m.edsoo.ru/00add448
NEKMPOIUNOB)
12 fﬁﬁ:ﬁiﬁ”ﬁ cc;:gfec EBaerT?BC:eiuﬁ 06 08.10 09.10 Bubmorexa LIOK
. et ' ' https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITTT
13| ponormarennob smermpommecRoR 1310 1310 bitnorera LIOK
peit P ' ' https://m.edsoo.ru/00add8b2
JTUCCOITAAITIT
K ol
14 «Sﬁﬁoﬁﬁfnﬁifﬁﬁa jI/\:CCg[ OHT“;Z 15.10 16.10 bubmiorexa LIOK
P s HHAL ' ' https://m.edsoo.ru/00add9d4
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
Hnempykmasie no OT.IIpakmuueckas
bu6 OK
15  paGoma e I. Pemermue 1 20.10 20.10 nomwotexa L1

SKCIICPUMCHTAJIbHBIX 3aJ1a4 11O TCME:

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adc28c
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
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CBo¥CTBa KHCJIOT, OCHOBAHUM M COJICH
KaK 3JIEKTPOJIUTOBY

bu6mmoreka [IOK
16 IT I 22.10 23.10
OFUITHE O THAPOIHSE coter https://m.edsoo.ru/00addbfa
O060011IeHNE 3HAHUN 10 TEME bu6mmoreka [IOK
17 05.11 06.11
«XHUMHUYECKUE PEAKIIUN» https://m.edsoo.ru/00addecO
18 §6maﬂ;apfzeipfzm:a zaﬂoreHeOBe. 10.11 10.11 bubmmoreia LIOK
AMUYECKHAE CBOWCTBA HA IIPUM . )
pumep https://m.edsoo.ru/00addfe2
XJopa
XmopoBogopoa. CosisiHast KHCIIOTA,
" XI/IMI/I;IC(;KI/IGC (:HBOﬁCTBa, HOJIy‘-ICH]I:I;, i 1 811 Bu6morexa LIOK
npuMmenenune. Aucmpykmaoic no Th. J1.o. . .
P Py https://m.edso0.ru/00ade104
«Kauecmeennvle peakyuu Ha CONAHYIO
KUCTIOMY U XTOPUOLLY
20 H:gfnf; IXZ;J(ZCH}ZZ‘I Oi@fﬁﬁfg " 1 17.11 17.11 Bubnuorexa LIOK
P ) YACHHE o ' ' https://m.edsoo.ru/00ade348
KHUCJIOTHI, H3yUCHHE € CBOWCTBY
21 f;;j;:m;;; H(;zp ziHeH;jM WH 1 19.11 20.11 bubmorexa LIOK
cc PCAKIIH, CCTH On 3 ' ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
OO11ast XapaKTEpPUCTHKA 3JICMEHTOB
VIA-rpynmsl. AnaoTponHbie
Mo udukaiuu cepbl. Haxoxaenue
bu6 OK
22 cephl U e€ COeIMHEHUH B IPUPOJIE. 2411 24.11 Howotexa L1

XHUMHYECKUE CBOMCTBA
cepol. Aucmpykmasic no OT. J1.o.Ne3.
«O3Hnakomnenue ¢ obpazyamu cepol u ee

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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
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NPUPOOHBIX COCOUHEHUTI»

CepoBoaopo, ctpoenue, pusndeckue u

bu6mmorexal [OK

23 26.11 27.11
XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade64a
Oxcuppl cepbl. CepHast KMCIIOTA,
du3HYECKrEe M XUMUICCKHIE CBOMCTRA,
pPUMEHEHHE. XMMHYECKOE 3arps3HCHHE bubnnoreka
24 OKpY’KaromIel Cpeibl COSTMHECHUSIMH 01.12 01.12 ITOKhttps://m.edsoo.ru/00a
cepwl.AAncmpyxkmasic no OT. Jl.o. de82
«Kauecmeennas peakyus Ha cyibgam-
UOHBLY
XHMMHYCCKUE PEAKIINH, JIC)KAIIHUE B
o
25 nonysenms coprofi knonoms, 03.12 04.12 Bubnorexa LIOK
I P . ' ' ' https://m.edsoo.ru/00adea28
BrruncieHrne MaccoBOii JOIM BEIX0Oa
MPOYKTA PEAKITUH.
O000I11IeHNE U CUCTEMATHU3AIHS 3HaHv1/n71 BuGmiorexa LIOK
26 o teme. [loaroroBka Kk KOHTPOJIBHOM 08.12 08.12
https://m.edsoo.ru/00adec8a
pabote Ne2.
) KI_OIHMPOﬂbHaﬂ 1{9a60ma Ne2 o teme: o1 1 BuGmorexa LIOK
«Hemeramsl. ["amoressl, KUCI 51 . .
eMe OTCHPL, KHCIOPOA https://m.edsoo.ru/00adec8a
cepa»
OO01mas xapakTepuCTHKA dJICMCHTOB
VA-rpynmsbl. A30T, paclipocTpaHeHHE B bubnnorexal [OK
28 15.12 15.12
npupoie, GU3NIECKUE U XUMUICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AmMMuak, ero pusnyeckue u 1712 18.12 bubnuorexa [JOK

XUMHUYCCKUEC CBOﬁCTBa, IMOJIYYCHHUEC U

https://m.edso0.ru/00adf004
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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IpUMEHCHHE
30 fﬁgfpyfﬂfmﬁfa EgsNg :Hiz Z?:e 1 2212 22.12 butmuorexa LIOK
. i v ' ' https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas KI/ICJIOT'i, e€ pusndeckue u 94,12 95,12 bubnuorexa [JOK
XMMHYECKUE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
AMMOHHUS B KQUECTBE MUHEPAIBbHBIX
ynoOpeHuit. XuMHU4eCcKoe 3arpsi3HeHHE
39 OKpY’KaromIel Cpeibl COSTMHECHUSIMH 99.12 99.12 bubmmoreka [JOK
asora.Ancmpyxkmaxc no OT. Jl.o. https://m.edsoo.ru/00adf518
«Bzaumooeticmeue coneit ammonust ¢
wenouamu. Kauecmeennas peaxyust na
UOH AMMOHUSY
() . \
33 q)fffs pHa?IKISI/I;ICHH((I));): (I)q())ll/:l)jn(qe)cfﬂe " 12.01 12.01 Bubmiorexa LIOK
p N ' ' https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaIbHBIX y1106peH1/VH/I. 14.01 15.01 bubnnorexka [JOK
3arpsi3HeHUE IPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 . 19.01 19.01
bu3nyeckre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE 2101 29 01 bubmuoreka [JOK

poOJIeMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV)Hnempykmaosic no OT.

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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JlL.o. «Kauecmeennas peaxyus Ha
VeNleKUCTIbLUL 2A3 ).

VYroapHas KUCJIOTa U €8
conmu.Aucmpyxkmaoic no OT. Jl.o.

bu6mmoreka [IOK

37 26.01 26.01
«Kauecmeennas peaxyus Ha KapooHam- https://m.edsoo.ru/00ae006¢
UOHY.
Hnucmpyxkmaswe no OT. Ilpaktuueckas
38 pabota Ne 4 o teme "llonydenue 1 28.01 29.01 bubnuorexal [OK
YIJIEKUCIIOTO Ta3a ¥ U3yYCHUE €r0 https://m.edsoo.ru/00ae027e
cBOiicTB "
39 Hefa?;{j qin;: I;e Hoiiiﬂx(;i 02.02 02.02 butmuorexa LIOK
°p © eHmee © ' ' https://m.edsoo.ru/00ae054e
COEZIMHEHUSX yriiepoaa
bu6mmoreka [IOK
40 K 7 04.02 05.02
PENHHIL 1 10 COCAHHEHI https://m.edso0.ru/00ae080a
41 fﬁ:ﬁ:ﬁ:ﬁﬂéﬁof ;ﬁ;ono fﬁi o 09.02 09.02 BubnuorexallOK
y P poA ' ' https://m.edso0.ru/00ae0bf2
U KPEMHUI
HUncmpyxkmaoie no OT. Ilpaktuueckas
°5. P
42 EzfgzalquHT;H;izi:a adg 1o TeMe 1 11.02 12.02 bubmmorexa LIOK
b 8 ' ' https://m.edsoo.ru/00ae0e18
«BaxHeiinme HeMeTaTbl U UX
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
43 AJIEMEHTOB — METAJLJIOB. 16.02 16.02 bubnmoreka [JOK

MeTtannyeckas CBSI3b U
MeTaJUTMIecKasi KpUCTaIMIecKast

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae006c
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39

peuérka. PU3n4YecKue CBOMCTBA
MetamuioB. Uucmpykmadsic no OT. Jlo.
«H3yuenue obpasyos memannogy

XUMHWYECKHUE CBOMCTBA METAJJIOB.
DNEKTPOXUMHUYECKUH Psijl HAallPsHKEHUN

bu6mmoreka [IOK

44 MeTaJIHOB.P{HcmpmeaofC no OT. Jl.o. 18.02 19.02 https://m.edso0.ru/00ae1 156
«Bzaumooeticmeue memannos c
pacmeopamu coneiy
OO6mmue criocoObl MOTyYeHUS! METAJLIOB.

45 CmuiaBbl. BI)IIII/ICJIGHI{SI 10 YPABHEHUSIM 95 02 26.02 bubnuorexa [JOK
XMUMHYECKUX PEaKIIMi, eCIId OJINH U3 https://m.edso00.ru/00ae1156
PEareHTOB COACPKUT MPUMECH

bu6nmoreka [JOK

46 [TonsiTHE O KOPPO3UM METAIIIOB 02.03 02.03 https://m.eds00.ru/00ae1278

bu6nmoreka [JOK

47 [llenounble MeTaJIbI 04.03 05.03 https://m.eds0o.ru/00ae14b2

bu6mmoreka [IOK

4 11. 12.

8 OKCHJIBI ¥ THIPOKCHIBI HATPUS M KU 03 03 https://m.edso0.ru/00ae14b2

49 Hlenoqlv{03eMeﬂLHVHe METaJJIbl — 16.03 16.03 bubnmnoreka [JOK
KaJIbIUI U MAarHUU https://m.edsoo0.ru/00ael15e8

. bu6mmorexa [IOK

50 Baxneime coenuHEHNS KaJIbIUI 23.03 19.03 https://m.eds0o.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3aIMs 3HAHUI 25.03 23.03
JK&cTKoCTh BOJIBI M CIIOCOOBI €€

bub OK
52 ycrpaneHu. Aucmpyxmadsic no OT. 1 06.04 26.03 nonwotexa L1

11.p.Ne6 « KécTKkoCTh BOJBI U METOJBI €€

https://m.edso00.ru/00ae1886



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

40

YCTpaHCHHUS Y.
. bu6mmoreka [IOK
>3 AJTIOMHHHH. 08.04 06.04 https://m.edsoo.ru/00aelae8
AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCUIA aTFOMUHUS. Mucmpykmagic BuGmiorexa LIOK
54 no OT. Jl.o. «Uccneoosanue 15.04 09.04
N https://m.edso00.ru/00aelc64
amgomepuwix c8olicms 2UOPOKCUOA
AIOMUHUS U 2UOPOKCUOA YUHKAY.
bu6mmoreka [IOK
K 20.04 16.04
= eeso 00 6.0 https://m.edso00.ru/00aelc64
Oxkcuabl 1 ruapokcuasl xenesa (1) u bubnuorexa [JOK
56 22.04 20.04
xenesa (1) https://m.edsoo.ru/00ae1d86
Comu xemeza (II) wu  xenesa
57 (I0).Ancmpyrxmasic no OT. Jl.o. . 27 04 23.04 bubnmnoreka LIOK
«Kauecmeennvie peakyuu Ha uonwvl Fe https://m.edsoo.ru/00ae35e6
u Fe3+»
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 29.04 27 04
1o TeMe «MeTalIb»
U T. I1.p. Ne 7.
59 P:;Zgi/:?zzﬁenZm?emaniilxla aq 1 04.05 30.04 bubmorexa HOK
P g ' ' https://m.edso0o.ru/00ae3de8
o TeMe «MeTaJib»
BorunciieHus mo ypaBHEHUSIM
60 XUMHYECKHUX PEaKIUi, €CITU OJUH U3 06.05 04.05 bu6mmorexa [IOK
pEareHToB JaH B U30LITKE WU ' ' https://m.edso00.ru/00ael1750
COJICP)KUT TIPUMECH.
61 BrrunciieHns MaccoBOM I0IM BEIXOIA 13.05 07.05



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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MPOJIYKTa PeaKluu
62 Konmponvnas paboma Ne4 o teme 1 18.05 14.05
«MeTamib»
BemectBa u maTepuaisl B bubnmoreka [JOK
63 HIOBCEIHEBHOM )KI/II)?;HI/I YeJIoBeKa 1 20.05 18.05 https:// m.edSCL)E).ru/Oan3f50
64 XI/IMI/I‘-IGCKO@U?;aI‘pSBHeHI/Ie 1 96.05 21,05 bubnnorexa [JOK
OKpYXKaIOIIeH CPeJIbl https://m.edsoo.ru/00ae4270
65 Posbs xuMuu B pelieHU 3KOJIOTHUECKUX 1 bubnnoreka [JOK
podseM https://m.edsoo.ru/00ae4270
66 O0o01IeHrEe U CHCTeMAaTU3alus 3HAHUN 1 bubnuorexa [JOK
«XUMHYECKHE PEAKIIHH. https://m.edsoo.ru/00ae0d0a
67 O00011eHne U cUCTEMaTU3aLNS 3HAHUI 1 bu6mmoreka [IOK
«HeMeTaiuibl ¥ UX COESIUHEHU https://m.edso0.ru/00adb33c
68 O06o0meHre U cucTeMaTr3aIus 3HaHUHA 1 bubmuorexa [JOK
«MeTautel U X COEIUHEHUD https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 7

I[TPOT'PAMME
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOH
OBPA30OBATEJILHON IPOTPAMMBbI
8 KUIIACC
Kon .
A p— IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
pesyabraTa o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TTIOHSATHS
pacKkpbelBaTh CMbICI OCHOBHBIX XHMHYECKHUX IIOHATHH: aTroM, MOJIEKYIIa,
XUMHAYECKHIA JIEMEHT, IMTPOCTOE BEIIECTBO, CII0’KHOE BEIIECTBO, CMECH (OHOPOIHAS
U HEOJHOPO/HAs), BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHAsi U MOJIEKYJIsSIpHasl Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas 0TS XHMHYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, XUMHUECKas peaklus, KiIaccupuKaus
peaKImii: peaKkluyd COCIMHEHUS, PEaKIUH pa3lIoKEHUs, pPEeaKuH 3aMeIICHUS,
peaknuu oOMeHa, 3K30- U 3HJOTEPMUYECKHUE peaKlUH, TeII0BOi 3 (PeKT peakiuu,
pacTBop, MaccoBast JJ0JIs BemecTBa (MPOLeHTHAst KOHIICHTPALUsl) B pacTBOpe
19 WIUTIOCTPUPOBATE B3AMMOCBS3b OCHOBHBIX XHMHUCCKUX NOHATUI U TPUMEHSTH TH
MIOHATUS PU ONMCAHUU BELECTB U MX MPEBpaLIeHUN
13 HCTIONB30BATL XUMHUECKYIO CHMBOIHKY JUIA COCTABJICHHS dopmyn BemecTB u
ypaBHEHUH XUMUYECKUX PEAKIINHA
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYSHHS, 3aKOHa ABOTAPO
1.5 OTIPEIENIATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
16 KJ1acCcu(UIIUPOBATh XMMUYECKHE PEAaKIUU (110 YUCITy M COCTaBYy y4YacTBYIOIIHUX B
pEaKIMM BEIIECTB, 10 TeIIOBOMY 3 deKTy)
1.7 BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OopMyIie COeUHEHUS,
1.9 BBIUUCIISITH MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHHUSA — HAOIIOZCHUE, M3MEpPEHHE,
MO/JICIMPOBAHUE, FIKCIIEPUMEHT (peasbHbI U MBICICHHBII)
2 ITo Teme: «BakHeliue npeicTaBUTEIN HEOPIraHUUYECKUX BEILIECTBY»
21 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHUI: OKCHUJ, KHCIOTa, OCHOBAaHHE,
COJIb
29 OTIPENIeNIATh MPUHAISKHOCTh BEUIECTB K OMpPEIeTEHHOMY KIIACCY COCTUHEHUH MO
dbopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPraHMUECKUE BEIIECTBA
XapaKTEepPU30BaTh (OMHUCHIBAThH) OOIINE XMMHUYECKHUE CBOMCTBA BEIIECTB PA3TUIHBIX
2.4 KJIaCCOB, TIOATBEPXKAas OMNHMCAaHUE TpPHUMEpPaMHU MOJEKYJSPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKITHA
25 MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH NMPOTEKAHHsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX
2.6 ClleZIOBaTh TpPABWJIaM TOJb30BaHUS XHMHUYECKOHW TOCyIod H JabopaTOpHBIM
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0o0opyZl0BaHUEM, a TaK)Ke IpaBHIaM OOpallleHUs] C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMHU TIO BBINOJHEHHIO JAOOPAaTOPHBIX XHMHUYECKHX OIBITOB II0
IOJyYEHHUI0O M COOMpaHHMIO Ia3000pa3HbIX BEIECTB (BOJOpOJA W KHCIOPOZA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENCIEHHOW MacCOBOM JOJIed pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U  IPOBOAUTH XUMHUYECKHUE HKCIEPUMEHTHI 110
pacrno3HaBaHUIO PaCTBOPOB ILIEJIOYEH U KUCIOT C IOMOIIbIO HHAMKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE)

2.7

MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peakuu

3.1

IIo Tteme: «llepmomnueckuit 3akoH u llepuogudeckas cucremMa XHMHYECKUX
snementoB JI. WM. MenneneeBa. CrpoeHue aroMoB. XHUMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

PACKpPBIBATH CMBICII OCHOBHBIX XUMHYCCKUX MMOHSTHM: AApPO aroma, BHCKTPOHHBIfI
cJIoH aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc aroMa, XUMHUYCCKasA CBA3b, IIOJISIpDHAA U
HCIIOJIAIpHAaA KOBAJICHTHAsA CBA3b, JJICKTPOOTPULATCIBHOCTH, MOHHAA CBA3b, HOH,
KaTHuOH, aHUOH, CTCIICHb OKHMCJICHUA

3.2

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHEC 3JICMCHTLI

3.3

OMKCHIBATH M XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «rjaBHas noArpymnmna (Arpynmna)» u
«moboynas noarpymnmna (brpymma)y, «mainbie» U «O0JbIIIHe) MepUOIbI

3.4

PaCKpPbLIBATb CMBICII HepnonnquKoro 3dKOHa I[I/I MeHz[eJIeeBa: ACMOHCTPUPOBATDH
ITIOHUMAaHHEC HGpHOILH‘-IGCKOfI 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMECHTOB OT HX
IIOJIOXXCHUS B HepI/IO,HPI‘IeCKOﬁ CHCTCMC

3.5

COOTHOCHUTBH 0003HAYCHMSI, KOTOPBIE UMEIOTCs B Tabnwmie «l[leprogudeckas cucrema
xumuueckux snemeHToB JI.M. MenzeneeBa» C YHUCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOEHHSI aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij sjapa, oOliee 4ucio
ANIEKTPOHOB U paclpepeNieHUe UX 0 ANEKTPOHHBIM CIIOSIM)

3.6

OIPECACIIATL CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOMHCHUAX

3.7

OIPCACIIATE BUI XHUMHYECKONU CBS3U (KOBaJ'IeHTHaH n I/IOHHaﬂ) B HCOPraHUYCCKHUX
COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

IIo Teme: ((BGHIGCTBO U XUMHWYCCKasA pCaKus»

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX MOHSITHH: pacTBOpP, AJIEKTPOJUTHL,
HEDJICKTPOJIUTHI, DJEKTPOJIUTHYECKAsT JUCCOLMALUS, PEaKIMU HOHHOIO OOMEHa,
KaTaJau3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMblE peakiuwu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIUsi, aM(pOTEepHOCTh, XUMHUYECKasi CBA3b
(xoBaJIeHTHasi, MOHHAasA, MeTaJsIM4yecKas), KpuUCTalsiInyeckass pemeéTKa, CIUIaBbl,
CKOPOCTb XUMHUYECKON PEAKIIUU

1.2

1.3

UJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATD OTU
MTOHSATHUS ITPU ONMCAHUU BELIECTB U UX NPEBPALICHUN

COCTaBJISITb YpaBHCHHA SHGKTpOJ'II/ITI/I‘IeCKOI\/’I JUucconuanum KHCIIOT, menorleﬁ n
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COJIEHi, MOJIHBIE U COKpAIllEHHbIE YPAaBHEHUS PEaKIUil HOHHOTO OOMeHa

1.4
1.5

PaCKpbIBAaTh CYIIHOCTH OKUCIIUTEIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IMOCpEACTBOM
COCTaBJICHHUSA 3JICKTPOHHOTI'O OajaHca 3TUX peaKHI/Iﬁ

IIPOBOJUTH PaCYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu

ITo Temam: «HemeTamisl 1 ux COCOAUHEHUA» U «MeTasl 1 UX COCOAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKHE XUMUYECKHE CBOMCTBA
MPOCTBIX W CJOXKHBIX  BEIIECTB, MOJTBEpXIas OMNUCAaHUE MpUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHi

2.2

2.3

COCTaBJIAThb YpaBHCHUA peaKHHﬁ, IMOATBEPKAAOIIUX CYIICCTBOBAHUC
TCHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIAaCCOB

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT HX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

2.5

CIIeIOBAaTh TIpaBHJIAM IIOJb30BAHUS XHMHUYECKOW MOCYIOH H J1a00paTOpHBIM
000pyIOBaHUEM, A TAK)KE NTPABMUIIaM OOPAIEHHsI C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMHU 110 BBINOJHEHUIO JIAOOPAaTOPHBIX XWMHYECKHX OIBITOB  II0
MOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHUAKa M YTICKUCIIOTO ra3a)

MPOBOJUTh PEAKLMH, TMOATBEPKAAIONINE KAUYeCTBEHHBIA COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI, HOAM], KapOOHAT,
docdar, cunmkar, cyiabpaT, TUIPOKCUINOHBI, KATHOHBI AMMOHUS, HOHBI
W3YYEHHBIX METAJIOB, NPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMYECKUX
BEIISCTB

[To Teme: «XuMHS U OKpYKaroIas Cpera

3.1

3.2

PaCKpbIBaTb CMBIC]I OCHOBHBIX XUMHUUYCCKUX MMOHSATUM: HI[K BCIICCTBA, KOPPO3HA
METaJ1JIOB

MPUMEHSATh OCHOBHBIE ONEPAlUH MBICIUTEIBHON JEATEIBHOCTH — AaHAIU3 H
CHUHTE3, CpaBHEHHUE, O0O0O0IIeHHEe, CHUCTEeMAaTH3allui0, BBISIBICHHE MPUYHMHHO-
CJIEJCTBEHHBIX CBS3€U — JUISl M3YYEHUS CBOWCTB BEUIECTB U XUMUYECKUX PEAKIIUN;
€CTeCTBEHHOHAy4YHble = METOAbl TO3HaHWS —  HaOJIOJeHHWe, U3MEpeHHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICIEHHBIN)
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘laJIBHBIe XUMHYCCKUEC ITOHATHUSA

11

1.2

1.3

[Ipenmer xumuu. Ponb XUMUM B JKM3HM 4YeloBeKa. XUMHUsS B CUCTeMe Hayk. Tena u
BelecTa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

[TonsTHe 0 MeToax MO3HaHMs B XUMHH. YucThie BemecTBa U cMecr. CriocoObl pa3eneHus
cMmeceit

ATOMBI nu MOJIGKYJILI. XI/IMI/I‘-IGCKI/IG 3JICMCHTHI. CI/IMBOJIBI XUMHUYCCKUX DJICMCHTOB. HpOCTbIe
U CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYISIPHOE yUeHUE

14

XumMuueckas (bopMyna. BajieHTHOCTE aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH IOCTOSHCTBA
coCTaBa BCIICCTB. OtHocurenpHas atoMHas macca. OTHOCHTEIbHAS MOJICKYJIApHasA Macca.
MaccoBas 1015 XUMUYECKOTO 3JIEMEHTa B COCAUHEHU N

1.5

1.6

1.7

KonunuectBo BeniectBa. Monb. MossipHas Mmacca. BzaumMocBsi3b KoM4ecTBa, Macchl U YncCia
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o opMynaMm XUMHUYECKHX COCTUHEHHM

dusnueckue U XUMHUYECKHE SBJICHUI. XUMHYECKas pcakuuga Hu eé IMPU3HAKH. 3akoH
COXpaHEHHsST Macchl BellecTB. XHMMHUYECKHe ypaBHeHUWs. Kiaccudukanms XUMHUECKHX
peakiuii (CoequHEeHus, Pa3IoKeHUs, 3aMEIICHUs, OOMeHa)

XUMHUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYJOH, ¢ IpaBuiIaMu paboThl B
naboparopuu U TMpuéMamMu OOpalieHus ¢ J1a0OpaTOpHBIM O0OPYHAOBaHHMEM, H3YyUCHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOIIOACHUE
¢usnveckux (IIaBIeHHE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U
KOHJIEHCAllUs BOJbI) M XMMHUYECKHX (FOPEHHE CBEUYM, MPOKAIMBAHUE MEJHOM NPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHCIOTOM) SIBJICHWH, HaONIOJIEHWE W ONMCAHHWE IPU3HAKOB
MPOTEKaHUs XUMHUECKUX peakInil (pas3iokeHue caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOThI
¢ xyiopugoM Oapus, paznoxenue ruapokcuga Meau(ll) mpu HarpeBaHuu, B3auMojaelcTBHE
xene3a ¢ pactBopoM coiu Meau(ll), nzydenue cnocoOoB pasaeneHus cmeceit (C MOMOLIbIO
MarHuta, (QuIbTpOBaHUE, BBIMAPWUBAHHUE, AUCTHIUIALMS, Xpomarorpadus), MNpoOBeIEHUE
OYMCTKHM TOBApEHHOM COIM, HAOJIIOJEHHE M OMHUCAHUE PE3yJbTATOB MPOBEACHUS OIbITA,
WUIIOCTPUPYIOIETO  3aKOH  COXPAaHEHWs  MacChl, CO3/JaHUE  MOJEIEH  MOJEKYI
(1rapocTep>KHEBBIX )

Baxwneiimue MMPEACTAaBUTECIIN HCOPTraHUYCCKUX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3nyxa. KHCIopox — B2/l€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenune xuciopoma B mpupojse, (pu3Myeckue M XHUMHYECKHE CBOWCTBA (peakiuu
roperus). Oxcunbl. [lpumenenue kucinopona. CrnocoObl MONMy4YeHHs] KHUCIOpPOJa B
nmabopaTopur W TPOMBINUIEHHOCTH. KpyroBopor kucmopoga B mnpupoge. O30H —
AIJIOTPOITHAS MOAU(UKAIIIS KUCIOPOAA

2.2

TernoBoit 3¢p¢dexkT XUMHUECKOW peakluuu, TEePMOXMMHUYECKHE YpaBHEHUS, O5K30- U
9HJIOTEPMHUYECKHE PEaKIUH. TOIUIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHUIICHHUE
MapHUKOBOTO 3 deKTa, pa3pylIeHre 030HOBOTO CII0s

2.3
2.4

Bonopon — anemenT u npocroe BemiectBo. HaxoxaeHue Bojioposia B Ipupoje, Gu3nueckue u
XMUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI MoydyeHus. Kucnorsl u conu

MossipHblii 00bEM ra30B. PacyéTbl 1o XUMHUECKUM YpaBHEHHSIM
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2.5

®dusnyecknue CcBoMcTBa Boibl. Boja kak pactBoputenb. PactBopbel. HackliieHHneie u
HEHACBIIICHHbIE PacTBOpbI. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi J10Jis BEIECTBA B
pactBope. XuMHYeCKre cBoricTBa Bosibl. OcHOBaHUA. PoJIb pacTBOPOB B MPUPOJIC U B )KU3HU
yenoBeka. KpyroBopoT Boabl B ipupoe. 3arpsisHeHUE NPUPOIHbIX BoA. OXpaHa U OYMCTKa
MIPUPOJTHBIX BOJT

2.6

2.7

Knaccudukanuss Heopranmdeckux coequHeHuid. Okcuapl. Kilaccnukanms OKCHIIOB:
coieoOpasyomue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) U  HecoJeoOpa3yroIue.
Howmenknarypa okcumoB. Pusnueckne M XHMHYECKHE CBOMCTBAa OKcuaoB. [lomydenue
OKCH/JIOB

OcHoBanus. Krnaccudukanus OCHOBaHUM: IIEIOYM UM HEPACTBOPHUMBbIE OCHOBAHUSI.
Howmenkinarypa ocHoBaHMi. PU3HMYECKHE U XUMMUYECKUE CBOWCTBA OCHOBaHUU. [lonyuenue
OCHOBaHMI

2.8

2.9

Kucnorsl. Knaccugpukanus kucnor. Homenknarypa kucnot. dusnyeckre U XUMHUYECKUE
cBoycTBa KUCIOT. Psan akruBHOcTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucinor

Comu. Homenknarypa coneil. ®@usnueckue M XUMHUECKHE cBoiicTBa coseld. [lomyuenue
coJien

2.10

I'eneTnyeckas cBs3b MCXKAY KiIaCCaAMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUI SKCIIEPUMEHT: KayeCTBEHHOE OIpPENEICHUE COJCpKAaHUS KHUCIOpoAa B
BO3/IyXe, TIONy4YeHHE, COOMpaHWe, pPACIO3HABAHWE W M3YyYCHHE CBOWCTB KHCIOPOJA,
HaOII0/IeHue B3aUMOJICHCTBUS BELIECTB C KHCIOPOJAOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpamieHus ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3llaMu OKCHJOB M ONHUCAHUE HX
CBOWCTB, MOJIy4eHUE, COOMpaHne, pacCliO3HABAaHUE U U3YYCHHE CBOICTB BOJIOpoAa (TOpeHue),
B3auMojeiicTBue  Bojgoporga ¢  okcuaomM  meau(ll)  (BO3MOXKHO — MCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEIIECTB KOJIMYECTBOM | MOJb, MCCIEeOBaHUE
0COOEHHOCTEH pacTBOPEHUSI BEUIECTB C Pa3IMUYHON PACTBOPUMOCTHIO, MPHUTOTOBJICHUE
pacTBOpPOB € ONPEAECIEHHON MacCOBOM JTOJIEN PACTBOPEHHOIO BELIECTBA, B3aUMOJIECHCTBUE
BOJIbI C METAJUIAMM (HAaTpUEM U KajibIMeM) (BO3MOXHO HCIOJIb30BaHUE BUEOMATEPUAIIOB),
ONpeJIeJICHUE PACTBOPOB KHUCJIOT M IIEJIOYEl C MOMONIbI0 HMHAUKATOPOB, UCCIEIOBAHHE
00pa3IoB HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPACKH
WHIUKATOPOB B paCTBOpaxX KHUCIIOT U IIejo4eH, n3yueHue B3anmoaencteus okcuaa meau(ll)
C PacTBOPOM CEPHOM KHCIIOTHI, KUCIOT ¢ METAJIaMH, PEaKIIUi HEeUTpaTu3aluu, oJIyIeHHe
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajula APYTMM W3 pacTBOpa COJIH,
pelieHne SKCIEePUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeliue KIacChl HEOPTraHWYECKHUX
COEIUHEHUIN»

3.1

3.2

[Iepnonnueckuit 3akoH u [lepuoandeckas cucteMa XMMHU4ECKUX 3i1eMeHToB J1.1.
Menpeneea. CtpoeHue aToMoB. XUMHYECKas CBsA3b. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuun

[lepBble MOMBITKK KJIaCCU(PHUKAIMU XUMUYECKUX Ay1eMeHTOB. [IoHsATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (ILEJTOYHbIE M ILNEJIOYHO3EMENbHbIE METaUlbl, TaJOre€Hbl, MHEPTHBIC Ta3bl).
DeMeHThI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCH/IBI

[lepmonnueckuit  3akoH. Ilepmoanueckas cucremMa XuUMHYecKMX dieMeHToB [
MenneneeBa. KopoTkonepuoanas u AnuHHONEepHoaHas ¢opmbl [leproanyeckoil cucTembl
xumuueckux snemeHtoB .M. MenneneeBa. Ilepuoasl u rpynnbel. DU3NYECKUNA CMBICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA

3.3

Crpoenue aromoB. CocTtaB aToMHBIX snep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0onouek aTtomMoB TepBbIX 20 xuMuyeckux snemMeHTOB Ilepmommueckoit cucremsr [I.1.
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3.4

MenneneeBa. XapakTepuCTHKa XHMHYECKOTO 3J€MEHTa II0 €ro IOJOXKEHHIO B
ITepuonnueckoii cucreme /[I.1. Menneneesa

3aKOHOMEPHOCTH M3MEHEHUs paJnyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 Ipylnnam u nepuojam. 3Hadenue [lepuoaudeckoro 3akoHa u
[Iepuonnueckoil CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUS HAayKd U npaktuku. JI.1.
MenpeneeB — y4€HbIA U TpaXaaHuH

3.5

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETIOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenens okuciaeHusI. OKUCINTEIIFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOI_[CCCBI OKHCJICHHUA U
BoccTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH

XUMHUYECKUH OSKCIIEPUMEHT: HU3YYCHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETAIOB,
B3aMMO/JICIICTBIE THAPOKCHIA I[MHKA C pacTBOpAaMHU KHUCIOT U IIEJIOYEH, MpPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIUN
(ropenue, peakliuy pa3iokKeHHsI, COeTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1

BeniecTBo 1 xuMuueckas peaKnu. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. Ilepumomudeckass cucreMa XUMHYeCKHX 3nemeHtoB  [I.U.
MenneneeBa. CTpoeHrne aTroMoOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKUX
OJICMCHTOB IICPBBIX TpéX NNepruoaoB, Kajaud, KaJIbOHUA U UX COCI{I/IHGHI/Iﬁ B COOTBCTCTBUHU C
MOJIOKEHHEM 3JIEMEHTOB B [leproinyeckoii cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIMICCTBA. BHBI XAMHYECKOH CBsI3U. THIBI KpUCTAJUIMYCCKUX peI_HéTOK,
3aBHCHUMOCTE CBOMCTB B€IICCTBA OT THUIIA KpHCT&J’IJ’IH‘-ICCKOfI pCIHéTKI/I n BUJa XHUMHYCCKOH
CBA3U. KHaCCI/I(I)I/IKaI_[I/IH U HOMCHKJIaTypa HCOPTaHUYCCKUX BCIUICCTB (Me)KI[YHaPOI[HaSI n
TpI/IBI/Ia.TII)Haﬂ). XUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K pPas3IMYHBIM KJlaCcCaM
HCOPTraHNYCCKUX COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHUYICCKUX BCIICCTB

13

Krnaccudukanus XUMHUECKUX peaklMid MO Pa3IUYHbIM MpPU3HAKaM (M0 YUCIY M COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(M(EKTy, M0 M3MEHEHHIO CTETeHEH
OKHCJICHUS XMMHYECKHUX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaiau3aTopa). DK30- U
SHJOTEPMUUYECKHE pEaKIMU, TEPMOXUMHUYECKHE ypaBHeHHs. [loHsATHE O CKOpoOCTH
XUMHUYECKON peaKuu

14

[TousiTue 00 O6paTI/IMLIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOT'E€HHBIX
1 IFCTCPOrCHHBIX PCAKIUAX. IlonsiTHE 0 XUMHYECKOM PAaBHOBCCHU. q)aKTOpBI, BJIMAOIIMUEC Ha
CKOpPOCTb XUMHYECKOU PCaKIH U MOJOKCHUC XUMHUUCCKOTO PABHOBCCHUA

1.5

OKUCIUTENbHO-BOCCTAHOBUTEIFHBIC PEAKIMU, OJIEKTPOHHBIM OalaHC OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHOMN peakun. Cocrasienue YpaBHEHHI OKHUCJIATENBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMi C HCIIONIb30BAHUEM METO/Ia JIEKTPOHHOTO DasiaHca

1.6

Teopust 3AEKTPOTUTAYECKON AUCCOIUALMK. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MEXaHU3M UCCOLMAIMU BEUIECTB C PA3JIMYHBIMUA BHJIAMU XMMHYECKOM CBA3H.
Crenenp aucconumaiu. CuibHbIE M clla0dble AJIEKTPONIUTHL. Peaknuu MOHHOrO oOMeHa.
VYcnoBust mpoTeKaHWs pPeaKUui HMOHHOTO OOMEHa, TOJHbIE U COKpalIEHHbIE HOHHBIE
ypaBHeHHUsI peakiuii. CBOMCTBa KHCIOT, OCHOBaHUN M COJIEW B CBETE MpEACTaBlIeHUN 00
NMEKTPOINTHYECKON aucconranuy. KadecTBeHHble peakuuu Ha HOHBL [loHsATne o
TUAPOJIN3E COJIEH
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1.7

2.1

2.2

2.3

2.4

2.5

XUMHUECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMA KPUCTAUTMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAUIOB UM HEMeTauioB (rpadura m ammasa), CIOXKHBIX
BEIIECTB (XJIOpHAa HATPHS); UCCIICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMU
OT BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB; HCCIEIOBAHHE AIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIecca TUCCOIUAIIMHA KUCIIOT, MIEJIouei U coyiel (BO3MOXKHO HCITOJIb30BaHHE
BHUJICOMATEPHAIIOB); TPOBEJICHUE OIbBITOB, WIIIOCTPUPYIOIIUX MPU3HAKUA TMPOTCKAHUS
peaknuii HOHHOTO oOMeHa (oOpa3oBaHME OcCaliKa, BBIJCICHHE Ta3a, 0Opa3oBaHUE BOJIbI);
OTBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIUI
(ropeHHe, peaklluu pas3IoXKeHUs, COSAMHEHUS ); pacliO3HABaHUE HEOPTaHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBCHHBIX PEAKIMi Ha HOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4

Hewmetamis! u ux COCANHCHUA

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE
crenieHn okuciieHus. CTpoeHue W QU3NICCKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XuMUYecKre CBOWCTBA Ha MpHUMeEpe XJopa (B3auMMOJEHCTBUE C METaUIaMH, HEMETallJlaMH,
mienoyamu). Xiaopoogopoa. ConsiHas KHCIIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4€HHE,
npuMenenue. JlelicTBue XJiopa W XJIOPOBOJOPOJAa HAa OpPraHM3M uesjoBeka. Baxkueiimue
XJIOPUABI U UX HAXOKJICHHUE B MPUPOJIC

OOmast xapakrepuctuka d31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (pu3nuecKue CBOWCTBA MPOCTHIX BELECTB —
KHCIOpOAa M cepbl. AIIIOTPONHBIE MOIM(PUKAIMH KUCIOpOJa W Cepbl. XHMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOA, CTpOeHHE, (pu3nueckue U XUMU4Yeckue cBoiicTBa. OKCUAbI
Ceppl KaK TMPEICTAaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas KucCIOTa, (QU3NYECKHE U
XMMHYECKHE CBOMCTBa (0OIIME KakK TNPEeACTaBUTENs Kiacca KHCIOT U CIeHu(UYEcKue).
XUMHUECKUE PEeaKIuy, JISKAIINe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOITy4YeHUs! CepHOU
kuciothl. [Ipumenenune. Conu cepHOM KHCIOTHI, KAYECTBEHHAS PEaKIHs Ha Cylb(aT-HOH.
Haxoxxnenne cepsl U €€ COeIMHEHUI B pUpoze. XUMHYECKOEe 3arpsi3HEHHE OKpYy Karomen
CpeAbl COEIMHEHMSIMU cepbl (KUCIOTHBIE AU, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro NMpeaoTBpaIleHus

OO6mass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUs. A30T, pacnpocTpaHeHHE B IpHpoje, (puznueckue u
XuMHuYeckue cBoiictBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (usmveckue u
XMMUYECKHE CBOMCTBA, MoiydyeHHe U npumeHeHue. Coinm aMMOHMS, uUX (u3nyeckue u
XMMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiius Ha MOHbl aMMOHHMsSI. A30THast
KHCJIOTa, e€ ModydyeHue, (pu3ndeckue 1 XMMUYecKue CBOMCTBa (001Me Kak MpeacTaBuTeNs
KJ1acca KUCJOT U criennduueckue). Vcrnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MUHEpAJIbHBIX y10OpeHn. XUMHUECKOe 3arpsi3HEHHE OKpY Karollel cpelibl COeAMHEHUSIMU
a30Ta (KMCJIOTHBIE JIOKIH, 3arpsI3HEHNE BO3/1yXa, TOYBbI U BOJOEMOB)

®dochop, ammorponHbie Moaudukauu ¢Gocdopa, GU3NUECKHE W XUMUUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dochopHas kucinora, (uMUeckHe W XUMHUYECKHUE CBOICTBA,
nosydenue. VMcnonb3zoBanue GocharoB B KadyecTBe MUHEPAIbHBIX y100peHUi

OOmast xapakrepuctuka 531eMeHTOB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEeHH  OKHUCIEHHWS.  YIJepoJ,  aJUIOTPOINHble  MOAM(UKALUH,
pacrpocTpaHeHHe B TIpHpoje, (U3NYeCKue M XHMHYECKHe CBoiicTBa. AjncopOuusi.
KpyroBopor yrnepona B mpupone. Okcuabl yriepoaa, ux (usnueckue U XUMUYECKHE
CBOMWCTBa, JefiCTBHE Ha >KMBbIE OPraHU3MbI, MOJTy4YE€HHE M NPUMEHEHHUE. DKOJOTHYECKUe
npoOseMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoaa(lV); rumoreza rio0anbHOTO MOTETUICHHS
KJIMMaTa; NapHUKOBBIM 3(ddexr. VYrompHas kuciora M e€ coiM, uX (Qusnueckue u
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XUMHUYECKHE CBOKMCTBA, TMOJydeHHEe W NMpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO0351CTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHUSIX YIiepoia
(MeraH, 3TaH, 3TWUJIEH, ALlETWJIEH, 3TaHOJ, IVIMLEPUH, YKCycHas Kuciora). MIx cocrtaB u
xumuueckoe crpoeHue. [loHsTre o OMONOrMYECKH Ba)KHBIX BEIIECTBAX: KUpPaAxX, OelKax,
yrieBojax — M UX POJU B >KM3HU ueJoBeKa. MaTepuanbHOE €IUHCTBO OPraHUYECKHX M
HEOPraHUYECKUX COCTUHEHUM

2.7

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE W IPHUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmue mpencrtaBieHuss o0 okcuiae kpemuus(l1V) wu
KpeMHHEBOH  kuciote. CHIMKaThl, WX  HUCHONb30BaHWE B  OBITY, MEAMIUHE,
MIPOMBIIIJICHHOCTH. BakHeiilue crpoutenbHble MaTepHalbl: KEpaMHKa, CTEKJIO, LIEMEHT,
6eToH, xene300eToH. [IpobieMbl 6€30IaCHOTO UCTIONB30BAHUS CTPOUTEIBHBIX MaTEPHAIOB
B [TOBCEIHEBHOM JKU3HU

2.8

XUMUYECKUI JKCIEPUMEHT: H3y4YeHHE OO0pa3lloB HEOPraHWYEeCKHX BEIECTB, CBOWCTB
COJISTHOM KHCIIOTHI; MPOBEACHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHI-UOHBI M HAOIIO/ICHHE
MIPU3HAKOB MX MPOTEKAaHMs; OMBITHI, OTpakarouue (U3NUECKue U XMMHYECKUE CBOMCTBA
TaJIOreHOB M UX COEAUMHEHMH (BO3MOXKHO  MCIOJIb30BAaHUE  BHUJIEOMATEpPUAIIOB);
O3HaKOMIIEHHE ¢ 00pa3laMu XJIOPUIOB (TAIOT€HUIOB); O3HAKOMIIEHUE C 00pa3IaMu Cephl U
e€ COeUHEHMUSIMH (BO3MOXHO MCIIOJIb30BAaHUE BHJIEOMATEpPUAIIOB); HAOJIO/IEHUE IIpoLecca
oOyriauBaHUs caxapa IMOJA JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIOTBHI; H3yueHUE
XUMHUYECKHUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peaKuu
Ha cyib(aT-uoH U HaOMIOJCHUEe pU3HaKa e€ MPOTEeKaHUS; 03HAKOMJICHHE C (PU3NYECKUMU
cBoWicTBaMH  a3ora, ¢ochopa u HWX coeagUHEHHH (BO3MOXKHO  HCIOJIH30BAHUE
BHUJICOMATEPHANIOB), OO0pa3lamMu a30THBIX U (OCPOpPHBIX yHOOpeHUl; MoJyueHue,
coOupaHue, paclio3HaBaHWE U HM3yUYEHUE CBOWCTB aMMHaKa; MPOBEIECHHUE KauyeCTBEHHBIX
peaknMii Ha HMOH aMMOHUS U (ocdaT-uOH M U3yYeHHE NPU3HAKOB HUX IPOTEKaHUs,
B3aUMOJICHICTBHME KOHIICHTPUPOBAHHOM a30THOM KHCJIOTBI C MeIbio  (BO3MOXKHO
UCMOJb30BAaHUE BHJICOMATEPUANIOB); H3YYEHHE MOJENeH KPHUCTANTUUECKUX PEIETOK
anMasa, rpadura, ¢yiaepeHa; O3HaAKOMJICHHE C TPOILECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHBOra3sa; IoJIydeHHe, COOMpaHHe,
pacro3HaBaHHE€ M M3yYEHUE CBOMCTB YIVIEKHCIOTO Ta3a; MpPOBEACHHME KaueCTBEHHBIX
peaknmii Ha KapOOHaT- M CWJIMKAaT-MOHBl M M3Y4YEHHE IPHU3HAKOB MX IPOTEKAHMS;
O3HAKOMJICHHE c MIPOYKIIHEH CHUJIMKAaTHOMN IIPOMBIIUIEHHOCTH; pelieHue
9KCIIEPUMEHTAIBHBIX 33a4 110 TeMe «BaykHele HeMeTaJluIbl U UX COSAUHEHUSD)

MeTtannsl 1 UX COSINHEHUS

3.1

3.2

OO01mas XxapakTepUCTHKa XUMUYECKUX DJIEMEHTOB — METAIIJIOB HA OCHOBAHUHU UX TOJIOKEHUS
B [lepuoanyeckoii cucteme xumuueckux 3mnemMeHToB J[.M. MenaeneeBa u cTpoeHUs aTOMOB.
Crpoenue metaiioB. MeTtainyeckasi CBsi3b U METaJUIMUECKasi KpUCTaJUTMYecKasi pemérka.
DIEeKTPOXUMHUYECKUH DS/l HANPSYKEHUHA METAJLIOB

du3nyeckue U XUMUYECKHE CBOMCTBa MeTaioB. OOIue crnocoObl MOTYYSHHs] METAIOB.
[TonsiTHE O KOPPO3WH METAIIJIOB, OCHOBHBIE CIOCOOBI 3alUTHl MX OT KOppo3uu. CIutaBel
(ctamb, 4yryH, JOPATIOMUHNNA, OpOH3a) U UX PUMEHEHHE B OBITY M MIPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTamabl: moJjokeHue B Ilepuonmyeckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
JL.U. MenneneeBa; CTpoeHHME HX aTOMOB; HaxoxkJaAeHWe B npupone. dusmyeckne u
XMMUYECKHEe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U THJIPOKCUABI HATPUS U
KaJus. HpI/IMeHeHI/Ie HIICJIOYHBIX METAJIJIOB U UX COG)II/IHeHI/Iﬁ
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3.4

3.5

3.6

3.7

4.1

4.2

[IlenouHO3eMENBHBIE METAUIBI MArHUWA U KaJbLU: 1ToJ0keHue B [leproanueckoi cucrteme
XUMH4YeCKuX 31eMeHToB .M. MenzeneeBa; CTpoeHUE UX aTOMOB; HAXOKJIECHHUE B IIPUPOJIE.
dusznueckue M XUMUYECKHME CBOMCTBA MarHvs M Kajlplus. Baxseilline coeanHEHUs
KaJbIHs (OKCUI, THIPOKCHU, coH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

Amomunuii: nonoxenue B Ilepuonnyeckoil cucreme XuMuueckux aviemMeHtoB [
Memnzeneesa; cTpoeHHE aTOMa; HAXOXKAeHUE B pupoae. Pusndeckne U XUMUYECKUE CBOMCTBA
amoMHHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA M THAPOKCHIA AITFOMUHUS

Kenezo: mnonoxenne B Ilepuoguueckoil cucrteme Xumuyeckux siaeMeHToB J[.U.
MenzeneeBa; CTpOSHHE aroMa; HaxXxoxjaeHue B mpupoae. DPU3NYECKHE W XUMUYCCKUE
cBoiicTBa kene3a. Okcuawl, ruapokcuabl U comu xkenesa(ll) u >xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYCHUE

XUMUYECKUN HSKCIIEPUMEHT: O3HaKOMJIEHHE ¢ oOpa3llaMd METaUIOB W CIUIaBOB, UX
(u3MYECKUMHU CBOMCTBAMM; H3Y4YCHHE pPE3YJIbTaTOB KOPPO3HH METANIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUSI OKCHA KaJbIUi U
HATpUsI C BOJIOM (BO3MOYKHO KCIIONB30BaHHE BHUAECOMATEPUATIOB); UCCIEIOBAHUE CBOICTB
KECTKOW BOJBI; MpOIECCAa TOPEHHUs Kejle3a B KHUCIOPOoJe (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAaHUs KAaYeCTBEHHBIX PEAKIMi HAa WOHBI (MarHus,
KaJbLIMs, almoMuHus, rHkKa, xenesza(ll) u xenesa(lll), mexu(ll); nHabmronenune u onurcanue
MPOLIECCOB OKpAIllMBaHUs IUJIAMEHH MOHAMHU HATpUsl, Kajdusl W Kaiblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHUICOMATEPHUAJIOB); HCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA
QTIOMUHUS M TUAPOKCHAA LHMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Baxuelnime MeTayibl U UX COCIUHEHUSY

XHMHMS M OKpYXarolas cpeaa
HoBbie marepuanbl M TexHoJiorMu. BemiectBa M Marepualibl B NMOBCEIHEBHOW JKH3HU

yenoBeka. XUMHsS M 370pOBbE. be3omacHOe HCIONIb30BaHME BEIIECTB M XMUMHUYECKUX
peakuii B 0bITy. [lepBasi MOMOIIs TPH XUMHUECKUX 0KOTaX W OTPABICHUSIX

OCHOBBI IKOJIOTMYECKON T'PaMOTHOCTH. XHMMHMUECKOE 3arps3HEHHE OKPYKaoLIeH CpeJibl
I[MAK. Ponb xuMHMHM B pELIEHHH 3KOJOrHYeckux mpobsem. IlpupoaHble HCTOUYHUKH
YTJI€BOAOPOAOB (Yrojb, MPUPOAHBINA Ta3, HEPTh), MPOAYKTHl UX NepepaboTKU, UX POjb B
OBITY M TPOMBILIEHHOCTH

4.3

XUMUYECKUI AKCIEPUMEHT: H3ydyeHue oOpa3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAIJIOB,
MOJIMMEPHBIE MaTEPUAIIbI)
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HHPOBEPSEMBIE HA OI'D 1O XUMHUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaMm 02a30BOr0 YPOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111€r0
oOpa3zoBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 IIO3HAaBAEMOCTH SIBJICHHI IIpupoabl, IIOHHMAHUEC OOBEKTUBHOM 3HAYHUMOCTHU
OCHOB XHMHYECKOM HAayKH Kak o0ractu COBpPCMCHHOT'O €CTCCTBO3HAHMA,
KOMIIOHCHTAa 06IH€I>1 KYJIbTYpPbl H HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIOBEKA B
YCII0BUAX COBPEMCHHOI'O O6HICCTBa; IIOHUMAaHHUEC MCCTa XUMHH CpCIUu APYyrux
CCTCCTBCHHBIX HAYK

1.2

13

0 HAy4YHBIX METO/JaX TO3HAHHS, B TOM YHCIE OJKCHEPUMEHTAIbHBIX H
TCOPCTUUCCKHUX MCTOAAX HCCICAOBaHHA BCHICCTB W H3YUYCHUA XUMHYCCKUX
peakiuii; yMeHHe HUCIOJIb30BaTh MOJENU ISl OOBSCHEHUS CTPOEHHUS aTOMOB U
MOJIEKYII

0 cdepax mnpodeccUOHANbHON JEATEIBHOCTH, CBSA3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMHW Ha OOCTHIXCHUAX XUMHUYECKOU
HAyKH, YTO MO3BOJUT OOYyYaIOLIMMCS paccMaTpUBaTh XUMHUIO Kak cdepy cBoei
Oynymieii mpodecCHOHANbHONW ACSITENFHOCTH W CHeJaTh OCO3HAHHBIA BHIOOD
XUMHUH KaK MPO(HUILHOTO MpeaIMeTa MpHU Mepexoe Ha YPOBEHb CPEAHET0 OOIIEro
o0pazoBaHus

Bianenne cucreMOM XUMUYECKHX 3HAHMM M YMEHHE IIPUMEHSATh CHUCTEMY
XUMUYECKHUX 3HAHWM, KOTOpasi BKJIIOYAECT:

2.1

BaOXHEUIIME XHMHUYECKHE TMOHATUS: XUMHUYECKUH DIIEMEHT, aTroM, MOJEKyIa,
BEIIECTBO, MPOCTOE W CIIOKHOE BEIISCTBO, OJHOPOIHAS W HEOTHOPOIHAS CMECh,
OTHOCUTENIbHBIE aTOMHAasi U MOJEKYSpHas MaccChl, KOJIUYECTBO BEIECTBA, MOIIb,
MOJIIpHAsi Macca, MOJISIPHBIN 00BbEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb (CpemHss),
XUMHYECKasl PEaKIysl, PEeaKkIUu COCTUHEHUsS, PEaKIUH pa3iokKeHUs, pPeaKiuu
3aMEIIeHUs, peakuuu oOMeHa, TemIoBol 3¢dexkr peakuuu, -HK30- U
SHJIOTEPMHUUYECKUE PEAKIIMH, PAaCTBOP, MaccoBasl OIS XUMHUYECKOTO JJIEMEHTa B
COCAMHCHNH, MAacCoBasd OO0JI W MPOUCHTHAaA KOHLCHTpaAlus BEHICCTBA B paCTBOPEC,
AIpO aroma, OJIEKTPOHHBIA CIOW aTomMa, aToOMHash OpOWTallb, pagMyC aroma,
BAJICHTHOCTb, CTCIICHb OKHUCJIICHUS, XUMHWYCCKAA CBA3b, JJICKTPOOTPULATCIBHOCTD,
MOJISIPHAS. U HETIONISIpHAsl KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, METAJNINYECKAas CBSI3b,
KpUCTAJTMYECKast peméTka (aTOMHAas, MOHHAs, METaJUTUYecKas, MOJEKYJsipHas),
WOH, KAaTUOH, AaHHOH, DJIEKTPOIUT U  HEDJEKTPOIUT, OJICKTPOIUTHUECKAST
JUCCOIMAINS, PEaKIMd HWOHHOTO OOMEHA, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC
peaKkuu, OKHCIUTEIh ¥ BOCCTAHOBHTENb, OKHCIEHHE U BOCCTAHOBIICHHE,
ANIEKTPOJIN3, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBIC PEaKIIHH,
CKOpPOCTh XUMHUYECKOH peakin, kKatanuzatop, [IJIK, koppo3ust MeTaios, CIiiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHH: 3aKOH COXPAaHEHUsSI MACChl, IEPUOIUYECKUN
3akoH [[.1. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTraapo

TECOpHUU XHWMHU. ATOMHO-MOJICKYJISIpHad TCOpPUA, TEOpHUA SHCKTpOHHTquCKOﬁ
JHCCOIHAAIAN




53

3 Bnanenue ocHOBaMU XMMHUYECKOM rpaMOTHOCTH, BKITFOUYAIOIIEH:
YMEHHE MPAaBWJIBHO MCIIOJIb30BaTh M3YYEHHBIE BELIECTBA U MaTepuaibl (B TOM
qucIe MHUHEpaJbHBbIE YIOOpPEHHs, METAJUIbl U CIUIaBbl, MPOAYKTHI IepepaboTKu
MPUPOIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJisl, IPUPOIHOTO raza, HeTH) B OBITY,

3.1 CEeJIbCKOM XO3SHCTBE, HAa MPOM3BOJICTBE M MOHMMAHUE 3HAYEHUS KHUPOB, OCIIKOB,
YIJIEBOJIOB JIJIsl OpraHU3Ma YeJIOBeKa; YMEHHUE MPOTHO3UPOBATH BIIMSHUE BEIIECTB
U XMMHUYECKHX IPOLECCOB HAa OPraHU3M YeJOBEKAa M OKPYXKAIOUIYI0 MPUPOIHYIO
cpeny

39 YMEHUE HMHTEIPUPOBATh XMUMHUYECKHE 3HAaHUS CO 3HAHUAMHU JAPYIHX Y4eOHBIX
IPEIMETOB
HAJIMYUE OMbITa pabOThl C PAa3IMYHBIMU HCTOUYHUKAMU MH(DOpPMALMU 1O XUMHH

3.3 (HayyHast 1 HAYYHO-TIOMYJISIpHAS JIMTEpaTypa, CIOBapH, CIIPABOYHUKH, HHTEPHET-
pecypchl)
yMeHHE O0BEKTUBHO OIICHUBATh MH(POPMAIMIO O BEUIECTBAX, UX MPEBPALLCHUIX U

3.4 IPAKTUYECKOM NPUMEHEHUU M YMEHHE HCIIOJIb30BATh €€ NIl peuieHus] yueOHO-
MO3HABATENIbHBIX 33724
Brnagenne ocHoBaMHM MOHATUWHOTO ammapara U CUMBOJIMYECKOTO SI3bIKA XUMUU

4 JUISL COCTaBJICHUS (POPMYJ HEOPTaHMUECKUX BEIIECTB, YPAaBHEHUH XHUMHYECKHX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypsl (IUPAC u TpuBuanbHON)
YMenue oOBACHATH CBSI3b MOJOKEHUs 3nemeHTa B [lepmomuyeckoii cucreme c

5 YHCJIOBBIMH  XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB
(cocTtaB u 3apsj sapa, oOliee YKCIOo AJIEKTPOHOB), paclpeesieHueM AIIEKTPOHOB
10 PHEPTETUYECKHUM YPOBHSM aTOMOB IEPBBIX TPEX NMEPUOJIOB, KM U KAIbLIUS
[IpencraBienue o NEpUOINIECKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX DIIEMEHTOB

6 (pammyc aToma, DJIEKTPOOTPHIIATEIIEHOCTE), MPOCTHIX M CIOXHBIX BEMIECTB OT
NoJIOXKeHUs »ieMeHToB B Ilepuonmyeckoil cucteme (B ManbIX Hepuojax M
TJIABHBIX TTOATPYIINAX ) U 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHnue knaccuuuupoBarh:

7.1 XAMHYECKHE HJIEMEHTHI

7.2 HEOpraHUYEeCKUe BElIeCTBa

7.3 XUMHUUYECKHE PEAKIIUI

8 YMeHue onpenensrs:

8.1 BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsi]] HOHA

8.2 BUJ XMMHYECKON CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPHI B COEAMHEHUSIX

8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHH)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBaTh (pU3NYECKHe U XUMHUECKHE CBOMCTRA!

91 IPOCTHIX BELIECTB (KHCIOPO, O30H, BOJOPOJ, Tpadut, aiamas, KpeMHHi, a3or,
docdop, cepa, xJ10p, HATPUN, KU, MAarHUM, KaJbIUil, aTFOMUHUH, JKEJI€30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX pPAacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOI, OKCHUABI M THUIAPOKCHABI MeTayuioB I-IIA rpymm,

9.2 amomunusi, meau (1), nmuka, xenesa (11 u Il), okcuasr yraepoma (I u V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30THUCTasl, a30THasA, pochopHasi, yrojbHasl, KpEeMHHUEBasi KUCIIOTA U UX COJIN)

9.3 IPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX
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CoCTaBa M CTPOCHH:A, MNPUMCHCHHUEC BCIICCTB B 3aBUCHUMOCTU OT HX CBOﬁCTB,
BO3MOXHOCTb ITPOTCKAHUA XUMHWYCCKUX npeBpaLueHHﬁ B PA3JIMYHLIX YCIIOBUAX

10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIC M HOHHBIE YPAaBHEHUS PEAKLIUi, B TOM YHCJIE!
10.1 peakuuii HFOHHOTO 0OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIU
103 WITIOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA M3Y4YEHHBIX KJIAcCOB  (IpyIin)
HEOPraHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXKTy HUMH
11 YMeHue BBIYHUCISTh (IPOBOJUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUN
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YPaBHEHUSM XUMHUYECKUX PEaKIUil U HaXOAWUTh KOJMYECTBO BEUIECTBA, 00BEM
U MacCy peareHTOB UJIH MPOJYKTOB PeaKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM ~ METOJIaMM  HAy4yHOro I103HaHMA (HaOJroeHue, H3MEpEHHE,
12.1 OKCIIEPUMEHT, MO/ICTTMPOBAHNE) NIPY M3YyUCHNUN BEIIECTB U XUMHUCCKUX SIBICHUMH;
yMeHue chopMysInpoBaTh NpodsIeMy U MPEATIOKHUTh MYTH €€ PEeLIeHMs]
192 Oe30macHON paboThl C XMMHUYECKMMH BEIIECTBAMM, XUMHUYECKOW IOCyaoil u
1a00paTOPHBIM 000PYIOBAaHUEM
npaBuiaMyd  0€30MacHOro OOpalleHuss € BEIIEeCTBAMHU, HCIOJIb3YEMbIMU B
MIOBCEHEBHOM JKM3HM, MPABHJIAMH TTOBEACHUS B IEISX COSPEKEHHUS 310POBBS U
12.3 OKpY’Karollel MpUpoJHON cpeibl; TOHUMaHKe Bpea (OMacHOCTH) BO3ACHCTBUS Ha
KUBBIE OpPTaHW3MBI OIPENENIEHHBIX BEIIECTB, CHOCOOOB yMEHBIICHUS U
IPEOTBPALIEHNS UX BPETHOTO BO3ACUCTBUS
13 Hanuune nmpakTuyeckuX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHHS CIEAYIOIINX
XUMHYECKHX IKCIIEPIMEHTOB:
U3ydeHHe W ONHcaHhe (PHU3MUECKUX CBOWMCTB BEIIECTB; O3HAKOMJICHHE C
131 (GU3NYECKUMU U XUMUYECKUMHU SIBJICHUSMU; OIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKH
NPOTEKAHNUS XUMUYECKUX PEaKIHi
13.2 U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit
NOJy4eHHEe KHCIOpOoAa M H3Y4YCHHE €ro CBOMCTB; TONyYeHHE BOJOpOJA U
13.3 U3y4eHHE €ro CBOWCTB; MOJIyUY€HHE YIJIEKUCIIOro ra3a W M3y4eHUE €ro CBOICTB;
NOJTy4eHHE aMMHUaKa M H3y4YEeHHUE €T0 CBOWCTB
134 IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM [J0JIEHW PacTBOPEHHOIO
BEIIEeCTBA
135 NpPUMEHEHUE WHJMKATOPOB (JJaKMyca, METHIJIOpaHka U q)teOJ'I(bTaJ'IeI/IHa) JUIS
OTIpeIeNIeHus XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U IIeI0Yei
UCCIIEIOBAaHNE M ONMCAaHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;
W3y4YeHHE B3aMMOJCHUCTBUS KHCIOT C METaUIaMH, OKCHIaMH METaJUIOB,
13.6 pPacTBOPUMBIMM W HEPAaCTBOPUMBIMH  OCHOBAaHMSIMM, COJSMH; MOJIy4YCHHE

HEpPaCTBOPUMBIX OCHOBAHWI;, BBHITECHEHHWE OJTHOTO METalljla IPYTUM W3 pacTBOpa
COJIU; UCClIeJIOBaHHE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS M [IMHKA
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13.7

13.8

14

pEelICHUE OKCIEPUMEHTAIBHBIX 3a7ad 1o TemaMm: «OCHOBHBIE  KJIaCcChI
HEOPTraHUYECKHUX COE€UHEHHI; «DNEKTPOTUTHYECKAS JIMCCOLAIN;
«Baxneimye HEMETalNIbl U HMX COCAUHEHMA», «BakHeuinmme MeTallibl U UX
COEIUHEHU

XUMUYECKHUE DKCIIEPUMEHTHI, WLIIOCTPUPYIOIIME IIPU3HAKU IIPOTEKAHUS PEaKIUi
MOHHOTO OOMEHA; Ka4YeCTBCHHBIC pEaKIMM Ha MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HOHBI: XJOpPUA-, OpomMua-, moaua-, cyibdar-, docdar-, kapooHAT-,
CHIIMKAT-aHUOHBI, THUIPOKCHJI-MOHBI, KATHOHBI AaMMOHUS, MarHus, KaJbIIHs,
aTIOMUHMS, Kene3a (2+) u xxene3a (3+), menu (2+), HUHKA

YMenue:

141

14.2

IPEICTaBIATh PE3yJbTaThl HKCHEPUMEHTAa B (OpME BBIBOJOB, J0KA3aTENIbCTB,
rpaduKOB M TAOJIHII U BBISBIIATH SMIHMPUIECKHE 3aKOHOMEPHOCTH

YCTaHAaBJIMBATL CBA3W MCKAY PCAJIbLHO Ha6JIIOIIaeMI)IMI/I XUMHUYCCKUMU ABJICHUAMU

U IMPOIECCaMU, MPOUCXOAAIIMMU B MaKpo- ¥ MHUKPOMHpPE, OOBSCHITH NPHYHHEI
MHOroo0pa3usi BEIIECTB
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 IlepBoHayaJIbHbIE XMMUYECKUE TIOHATHUS
1.1  Yucreie BemecTBa U cMmecu. CriocoObl pa3aeneHus cMecei
19 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 31eMeHThl. CUMBOJIBI XUMHUECKUX 3J1eMEeHTOB. [IpocTbie
U CJIOKHbIE BEILIECTBA.
1.3  Xwumwnueckas popmyina. BareHTHOCTh aTOMOB XMMHUYECKHX 3J1€MEHTOB. CTeleHb OKUCIICHUS
14 3aKOH IOCTOSHCTBAa cOCTaBa BewlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHT
15 KonnuectBo BemecrBa. Moinb. MonsipHas macca. MossipHblii 00b€M razoB. BzanMocBsizb
KOJINYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €JMHMI] BEIIECTBA
16 dusnueckue M XUMHUUYECKHE SBJICHUSA. XHMHUYEcKas peakuuss U e€ NpU3HAKU. 3aKoH
COXPAHEHHUs MacChl BELIECTB. XUMUYECKUE YpaBHEHUS
5 Ilepnonnueckuin 3axkoH u Ilepuonnueckas cucrema Xxumudeckux odnemeHtos JI.H.
MenieneeBa. CTpoeHue aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema xXumuieckux 3neMeHToB J1.1. Menneneena.
2.1 | Ilepuons! u rpynnsl. u3nueckuil cMbICI MOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIa U TPYIIIbI
JJIEMEHTA
Crpoenue aromoB. CocraB aroMHbIX saep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JE€KTPOHHBIX
2.2 | obomouek artomoB ImepBbiXx 20 xumuyeckux saemeHToB Ilepuonnyeckoit cucremst J[.M.
Menneneena
3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMMUECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOOB,
9g | Kammisd,  Kanbus (pammyca aToMOB, DJEKTPOOTPHULATENILHOCTH, METAJUIMYECKHX U
HEMETAJJINYECKUX CBOMCTB) M MX COEIMHEHUIN B COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB B
Ileproanueckoi CUCTEME U CTPOCHUEM UX aTOMOB
3 CrpoeHue BemiecTsa
31 Xumuueckas CBSI3b. KoBaneHnrtHas (mossipHas " HeToJIApHast) CBSI3b.
DNeKTPOOTPULATEIbHOCTh XUMUYECKHX AJ1eMeHTOB. loHHast cBsi3b. MeTainueckas cBs3b
39 Tunsl KpUCTATVTMUECKUX PELIETOK (%TOMH?s[, WOHHA4, MGTE{J‘IHI/I‘IGCF&H), 3aBUCHMOCTh CBOMCTB
BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKY U BUAA XUMUYECKOHN CBSI3U
4 Baxkneiiimue mnpencraBuTeNM HEOPraHMYECKMX BellecTB. Hemeramibl M MX COEIUHEHUS.
MeTaiibl M X COEIMHEHUS
Knaccupukanuss ¥ HOMEHKJIarypa  HEOpraHMYECKHX COEIMHEHUI: OKCHJIOB
41 (conmeobpa3syromue: OCHOBHBIC, KUCIOTHEIE, aM(OTEpHBIE) U HECOTIe00pa3yIomue; OCHOBAHHMA
(ménoun ¥ HepacTBOPUMBIE OCHOBAHUS ); KMCIIOT (KHCIOPOCOAEpKaIle U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIel (CpEIHUX U KUCIBIX )
42 dusnyeckue M XUMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA, XJIOpa,
KHUCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
43 DU3nYeCKUEe U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JINTUS, HATPHs, Kajus,
Mar"usi 4 KaJablus, ATFOMUHHUS, Kelle3a. DIEeKTPOXUMUUECKUN Psil HAllPsDKEHUH METallJIoB
44 Odusnyeckue U XMMHUYECKHE CBOWCTBA  BOJOPOJHBIX  COEAMHEHMH  HEMETaJlIOB:
XJIOPOBOOPOJA, CEPOBOAOPOIA, AMMHAKA
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duszruecKrue U XUMUYECKHE CBOMCcTBa okcuaoB HemerasuioB: cepsl (1V, VI), asora(ll, 1V, V),

4.5 docdopa(lll, V), yrnepona(ll, 1V), kpemuus(l1V). [TonyueHrne oOKCHI0B HEMETAIIIOB
16 Xumnueckue cpoiictBa okcunoB: MetawioB |A-IIIA rpynn, nmnka, memu(ll) u sxenesa(ll,
[11).IToryueHre OKCHIOB METAILJIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THAPOKCUIOB (Ha MPUMEpPEe TUIPOKCHIIOB
' AIIOMHHUS, XKene3a, HuHKa). [lomyyenne ocHoBaHMi U aM(OTEPHBIX THIPOKCH]IOB
OO0mue XUMHYECKHE CBOMCTBA KHCIJIOT: XJIOPOBOJIOPOIHOM, CEPOBOJOPOIHON, CEPHHUCTOM,
4.8  cepHoil, a3oTHOW, (hocopHOU, KpEeMHUEBOW, yroibHOH. OcoOble XWMHUYECKHUE CBOWCTBA
KOHIIEHTPUPOBAHHOM CEpHOU U a30THOM KUCHOT. [lonydeHue kuciaor
4.9  OOmme XMMUYECKHEe CBOMCTBA cpeaHuX coieil. [lomyuenue coneit
410 [Tonydenue, cobupanue, pacno3HaBaHHE BOAOPOJa, KUCIOPOIa, aMMHAaKa, YTIEKUCIIOro rasa
B 1aboparopuu
411 [lonyueHne ammuaka, CEpHOW M a30THOM KHUCJIOT B IMpOMbIIUIEHHOCTU. OO01mue crnocoObl
MOJIy4EHHUs] METAIIJIOB
4.12 T'eHeTnueckas CBsSI3b MEX]y KJIacCaMU HEOPTAaHUYECKUX COETMHEHUN
) XHWMHMYECKUE PEAKLUN
Knaccuukanuss XUMHUUECKUX PEAKIUN 10 pa3IMYHBIM MPU3HAKAM: 10 YHUCIY U COCTaBY
5.1 | yYacTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEIJIOBOMY 3((eKTy, MO0 HU3MEHEHHUIO CTeleHen
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB
52 TermoBoil >PQeKT XUMUYECKOW peaklud, TEPMOXMMHUYECKHE YpaBHEHUS. OK30- U
' SHAOTEPMHUUYECKUE PEeaKIHH. TepMOXUMHUECKHUE YPaBHEHUS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakuuud. OKHCIUTENd U BoccTaHOBHUTENHU. [Iporecch
5.3 | OKHCIEHHS W BOCCTAaHOBJICHHUS. DIJIEKTPOHHBINH OallaHC OKHCIHUTEIbHOBOCCTAHOBHTEIHHOM
peakuuu
54 Teopuss snexTponuTHueckod aucconuanvy. KaTWoHBl, aHUOHBL.  OJIEKTPOJIUTHl U
HeIeKTpoNInThl. CUITbHBIE U clla0ble 3J1eKTPOJauThl. CTeneHb AUCCOIAINU
55 PeaKI_II/IIfI. HMOHHOTO OOMeHa. Y cCloBUs NpOTeKaHNs peaknuii MOHHOTO OOMEHa, MOJIHbIE U
COKpalIEHHbIE HOHHbIE YPABHEHUS peaKuil
6 XUMHUS U OKpy’Karolas cpena
BemectBa u marepuasibl B HOBCEIHEBHOH JKM3HM ueloBeka. be3omacHoe ucnonb3oBaHHE
6.1 | BemecTB M XMMHYECKHX peakUMid B JJabopatopuu U ObITY. [lepBas momolus Npu XMMHYECKHX
0’KOrax M OTpaBIEHUSX
XUMUYECKOe 3arps3HEHHE OKpY’Karollell cpelibl (KUCIOTHBIE 0K, 3arpsi3HEHHE IOYBbI,
6o BO3lyxa H BOJIOEMOB), crocoObl ero mpenorBpamieHus IlpeaenbHas pomycTumas
koHueHTpauus Bemects (IIJAK). Ponp xumuu B pelmeHMM SKOJIOTHUECKUX MpoOiIeMm.
Ycunenre napHUKOBOro 3 dexTa, pa3pylieHne 030HOBOTO CII0s
[Ipumenenue cepbl, azora, (ocdopa, yriepojga, KpeMHUS U HUX COEAMHEHUH B OBITY,
6.3  MC/WINIHE, MPOMBINITEHHOCTH H CETbCKOM xo3siiicTBe. IlprMeHeHne MeTamioB U CIJIaBOB
' (cramp, 4YyryH, AIOPATIOMUHUH, OpoH3a) B OBITY M INPOMBIIUIEHHOCTH HMX COEIMHEHHH.
[ToHsiTHE O KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOIHBIA ra3, He(Th), MPOAYKTHI HUX
nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBIIIIIEHHOCTH
[lepBoHavabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIUHEHUSIX yriepoja (MeTaH,
6.5 | oTaH, STWIEH, aleTWIEH, 3TaHOJ, TIMIEPUH, YKCycHas kucnorta). Ilonstue o Omonormuecku

Ba)XHBIX BCHICCTBAX: XKHUPaAX, 6em<ax, YIJIEBOAAX — U UX POJIU B )KM3HH YCJIIOBECKA
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7 Pacuérsr:
7.1 | mo dhopmynamM XUMHUYECKUX COCITUHCHUNA
7.2 | Macchl (MacCOBOM) OJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 1O XUMHYECKUM ypaBHEHUSM
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

YMK non penakmueii: 8 kimace — O.C. IN'abpuensn; 9 knacc — I'.E. Pyasutuc, ®@.I". ®enpaman.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

YueOHo-MeToInYecKoe oOecrneueHrue MpoLEecCoB MPEnoiaBaHrs XUMUHU, OUOJIOTUH, (DU3UKU Ha
YPOBHSX OCHOBHOTO OOIIEr0 U CpemHero ooOmero o0pa3oBaHUST C  BKJIIOYCHHEM
JIONTOJTHUTEILHOTO MHKEHEPHOI'0 KOMIIOHEHTA : METoAMYECKHe pekoMeHaanuu. — M. : ®T'BHY
«MHCTUTYT conepkaHus U METOJ0B 00yueHus», 2024. — 73 c.

» Cucrtema OIIEHKH JIOCTIXKEHUH TIIaHUPYEMBIX MPEIMETHBIX PE3yJIbTaTOB OCBOCHHS Y4€OHOTO
npeamera «Xumus». CpenHee obiiee oOpa3oBaHME : METOAMYECKHE peKoMeHpanuu. — M. :
OI'BHY «MHCcTUTYT copepxaHus 1 METOI0B oOyueHus», 2024. — 80 c.: ui.

» Cucrtema OLICHKU JTOCTHXKCHHUH TIAaHUPYEMBIX MPEIMETHBIX PE3yJbTaTOB OCBOCHUS YUEOHOTO
npenMera «Xumus». OcHOBHOe 001ee 00pa3oBaHME : METOJUYECKHE peKoMeHAauuu. — M. :
OI'BHY «MHCcTUTyT copepxanust 1 MeTo10B oOyueHus», 2023. — 55 c.: ui.

» JIoCTH)KEHHE METalpeIMETHBIX Pe3yJIbTaTOB B paMKaX HM3y4EHHs MPEIMETOB €CTECTBEHHO-
Hay4yHOro OJIoKa (OCHOBHOE 00Iiee oOpa3oBaHME) : METOAMYECKHE peKOoMeHaauuu. — M. :
OI'BHY «MHCcTUTYT copepxkaHus U METOA0B oOyueHus», 2023. — 136 c.: un. 15

» KonrekctHple 3a1aun. 3aqaHus K yueOHOMY Kypey «XuMus». 8 Kiacc : yueOHoe mocobue. —
M. : ®I'BHY «MHcTuTyT copepxkanusi 1 METOI0B 00ydeHus», 2024. — 41 c. * OkuciauTensHo-
BOCCTAHOBUTEJIBHBIE pPEAKLUUU @ MeToauyeckue pekomenmamuu. — M. : ®I'BHY «MucTuTyT
coJiepKaHusl U METOJI0B 00yueHus», 2024. — 27 c.

* Meronnueckuii keiic «Xumudeckas cBsi3b. Kpucramimdeckue pemerku» (8—9 kmaccel). ©
Metoauueckuii keiic «Xumus u xxku3Hb» (10—11 kmaccsr).

* Metoanueckuii keiic «CkopocTh xuMuueckon peakuuun» (10—11 kmaccer).

* Meronuueckuit keiic «Knaccudukanusa xumuueckux peakuuii» (10—11 kmaccsr).

* [IpenonaBaHue €CTECTBEHHO-HAYYHBIX MPEAMETOB B YCJIOBHUSX OOHOBIICHHSI COJEpKAHUS
oOmiero oOpazoBanus : Merogudeckoe nocooue. — M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
obpazoBanust PAOy», 2021. — 184 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

https://coneprkaHneobpasosaHua.pd

https://edsoo.ru/ https://vk.com/instisro

https://t.me/instrao
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