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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE GeaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xXuMHHM Ja€T MpEACTaBICHUE O IENAX, OOIIel CTpaTerud OO0y4eHWs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpaMMbl 110 XUMHH, OIPEEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIE€I0BATENbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs Mo OCBOSHUIO y4eOHOTO CO/IepIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
NpPECTaBICHUs O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
peuieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKM3HH, TaKk U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOYyYEHMHM XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTHUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyUMUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBbHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uszydyeHuro. ConaepaHue CKIaAbIBACTCA W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpHO OpPraHM30BaHbl [0 MPUHLHUITY IOCJIEOBATEILHOTO Pa3BUTHUA 3HAHUNA Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOMU CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS] U MPOTHO3HPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW MPHUPOJIbI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW H3 pPaHee MU3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBbl XUMHUYCCKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU W3YYEHHUU BEUIECTB M XUMUYECKHX PEaKIuii, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW W HX TMPUMEHEHHH B Y4YeOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

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

— (popMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIC TPU HW3YYEHUHW XUMHUHU, TPUMEHATh WX TPH pelieHud TmpoldiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
pod sl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BelecTBa U cMecu. CriocoObl pa3/iesieHus: CMeCeu.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCHUTENIbHASI MOJICKYJIsipHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMocCBs3b KOIWYeCTBa, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€rel o opmynaM XMMUYECKHX COCTUHEHUH.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIIOH, MpaBWiIaMu pabOThl B JabOpaTopuu U MpUEMAMH
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHACHCAINS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJEHWEe U ONHCAHHE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoze, Gpu3nueckue U XMMHUECKHUe CBOMCTBA (peakiui TOPSHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHS KHCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TemoBoit A(}PekT XuUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, DK30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Boaopojga B MPUPOJE,
dbuznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHusl. KucioTsr u comm.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi 10js BEIIECTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHennid. Oxcuawl. Kitaccupukarus OKCHAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuii. PU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue u XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBaA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX IJIEMEHTOB [leprnoInyeckoil CHCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMU KHCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €eCTeCTBEHHO--HAyYHBIX IOHATUH, Tak U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kijaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BELIEeCTBa, a3, (pu3Mueckue BEIUYMHBI, €AUHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUuMHYecKasi peakuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [leproanyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIOoBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusax. [lonstue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHCIUTENIbHO--BOCCTAaHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3jIMYHBIMH BHJAAMH XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJCTaBICHU 00 3IEKTPONIUTUYECKON aucconumanuu. KadecTBeHHblE pPEaKIMU Ha HOHBIL.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKUA MPOTEKAHHs peakiuii MOHHOro obmeHa (oOpazoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEUIECTB C IMOMOIIbI0 Ka4eCTBEHHBIX pEaKlUi Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYeCKHEe CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJICHCTBHE C MeTaulaMH, HeMeTallaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (u3MdYecKkrue M XUMHUYeckHe cBOMCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE MPOMBIIUIEHHOTO croco0a ModydeHus cepHoil kuciotel. [IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMHUYECKHe CBOMCTBA. KpyroBopot azota B mpupoae. AMMHUaK, ero pu3ndecknue 1 XuMHUUECKIe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cpoirictBa. Oxcun docdopa (V) u pocdopHast xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHU. YTIepo]], AFIOTPOIHbIE MOIU(DUKAIINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHCHHE. DKOJIOTHYCCKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HedTb), MPOAYKTHl HUX HepepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKUE CBOWCTBA, IOJy4YE€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cephl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peaklUWid Ha HOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOIMU PAacTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIICHME C MPOAYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme xumuueckux sneMeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHs] METAIUIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJeHUE B mpupoje. Ou3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmueckoil cucreme xumuueckux syemeHTtoB [[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaXxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTaNIOB M CIJIaBOB, WX (U3NYECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHUS jKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIIONH30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHOW JKM3HU yeloBeKka. bezonacHoe Mcnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B pemieHuu 3K0IOTUYECKUX MPOOIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(UKalus,  MEPHUOAMYHOCTb,  HAOJIIOJICHHE,  DKCICPUMECHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunte3, apixaHue, Ouocepa, IKOCHCTEMa, MHHEPAIbHBIC YI0OpCHH,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOIO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZI€ O0Y4YEHHUSI XMMUHU B €JMHCTBE yU4EOHOM M BOCIIUTATEIbHON JIESATETLHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHUHCKHMH  COLUMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMUYECKOH HAyKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHAX
MHUPOBOH M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHMUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBICHNUS O COLMAIbHBIX HOpPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW M JPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JEATEIBHOCTH MPHU BBIMOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 33]1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TOM y4eOHOW AesTeNbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpeod, 0 posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIbTYpHhI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIILHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JMTEPATypOd, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOY4YEHHWIO M TO3HAHMIO, JHOO03HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 >KM3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHHUS



mpaBuj 0€30MAaCHOCTH TIPU OOpAIIEHWH C XUMHYECKUMHU BEIIECTBAMH B OBITY W pealbHON
JKU3HU,

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Ipodeccrii U Tpyia pa3IMyHOTO poja, YBOKCHHE K
TPyLy U pe3yJbTaTaM TPYAOBOM JACSATEIBHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAcKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, yCHENTHOW Npo(ecCHOHATBLHON IEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 30POBOro M 0e30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOJICHUS MPaBJI O€30MaCHOTO MOBEACHUS MPU pabOTe C BEIIECTBaMH,
a TAKXXE B CI/ITyaIII/IﬂX, yrpomamnmx 3IlOpOBI)IO 1 )KU3HHU JIIOIIGI;'I;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, IOJIydaeMble MpPHU H3YYEHUU XUMHH, IJS PEIIeHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa dKOJIOTHYSCKUX TPOOJIEM U MyTed WX PelICHHS
HOCpGI{CTBOM METOAOB XHMMUH, DKOJIOTHYCCKOI'O MBINIJIICHUA, yMeHI/ISI pyKOBOIICTBOBaTI)Cﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpC}IMeTHBIX pGSYJ'II)TaTOB BBIACIIAOT 3HAYUMBIC IS (1)OpMI/IpOBaHI/I${
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCAJIbHbIE y4eOHbIE JEeHCTBUS (TMO3HABATEIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble 00eCneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JloruyecKue aeiicTBHs:

yMeHI/ISI HUCIIOJIB30BaATh HpI/IéMLI JIOTHYCCKOTO MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHPII>iI
pacKpblBaTh CMBICT XHUMHYECKHX TOHATHHA (BBIACNATh MX XapakTEpHbIE MPH3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUSA M KPUTEPUM Ui KiacCU(pUKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MEXy O0BEKTaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHBIE, IeyKTHUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSTh B IMpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M ypaBHEHHE XHMHUYECKOH peakuuu — TpU pELlIeHUH YydeOHo-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYCCKUX peaKuHﬁ, BBISABIIATH OGH.[PIC 3aKOHOMepHOCTI/I, HpI/I‘II/IHHO-CHe,Z[CTBCHHBIC CBiA3U U
HpOTI/IBOpe‘II/ISI B I/I3y‘-IaeMI>IX HpOHCCC&X U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMH M MPOBEACHHUIO YYECHHUUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 33 XOJJ0M MpOIlecca, CAaMOCTOSTEIHLHO TPOTrHO3UPOBAThH €ro
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(HOPMALIMIO PA3TUUYHBIX BHI0B
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COACp)KAaHUsA, CIPaBOYHBIE I[OCOOMsA, pecypchl VHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSATH Pa3INYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHMOpMaLIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJISl BBITIOJTHEHUS y4eOHBIX M MO3HABATEIbHBIX 3324
OTIpPEeNIeIEHHOT0 THUIA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO KCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMaLlMd U WUIIOCTPUPOBATh pEIIAEMbIE 3a/1a4yd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJILCKOTO X035CTBa M TpaHCTIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHUsl 3aJaBaTh BOINpPOCH (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIMPOBATH CBOM HPEAJIOKEHHS] OTHOCHUTEIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABISATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTax; JelaTb NPEe3E€HTALMI0 pPe3yJbTaTOB BBIMOJIHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXKIEHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACMCTBUIA, ONpe/ie]IeHe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIA aJITOPUTM JEHCTBUM NpHU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMsS HOBBIX 3HaHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX W PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON I1eNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJNbTAaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs M CIOCOOBI ACHCTBUM, crneruduyueckue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBI JACATCILHOCTH TIO TOJIYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.
K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
* PACKpBIBaTh CMBICII OCHOBHBIX XMMHUUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI1 AJIEMEHT,
MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOJIHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHAas W MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasl JI0JII XHMHUYECKOrO 3JIEMEHTAa B COEJUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCIICHUS, XHMHYECKas
peakiusi, KiaccuUKams peakiuil: peakiuu COCTUHEHHS, PEaKIUU Pa3NIOKEHUs, pPeaKiuu
3aMeIeHUs], PEaKIIui 0OMEHa, SK30- M YHIOTCPMUUYECKUE PEAKIIUH, TETUIOBOH A (DHEKT peakiuu,
ApO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANYyC aToMa, XUMUYECKas CBS3b,
MOJISIPHASE U HEMNOJISIpHAs. KOBAJICHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIA BeIecTBa (MPOIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI U IPUMEHSATH 3TU MOHATUS TIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;
* HCIOJIb30BaTh XHMHUYECKYI) CHMBOJHKY Ui COCTaBIeHUS (OpPMYJT BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIUM;
* ONpEACNSITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTENIEHb OKUCIICHUS
9JIEMEHTOB B OWHApHBIX COCTUHEHUSX, MPUHAAJICKHOCTh BEHIECTB K OMPENEIEHHOMY Kiaccy
coequHeHUH Mo GopMynaM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHAS U MOHHASI) B HEOPTaHUUECKUX
COCTMHECHUSIX;
= packpbiBaTh cmbica [lepuonnueckoro 3akona JI. WM. MengeneeBa: Ie€MOHCTPUPOBATH
MOHUMaHHUE NMEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJIOKEHHUS B
[lepnonnueckoid cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
ATOMHO--MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaIpo;
* OMHUCHIBATh W XapakTepU30BaTh TabMuuHyro (Gopmy Ilepuomndeckoil CHCTEMBI XUMHUYECKUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJIaBHAs moArpymmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-
rpynmna)», Maible U OONBIINE MEePHOIbl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaONIuIIe
«llepnogmueckas cucrema xumuueckux osaemeHToB [[. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsija sijpa, odiiee
YHCJIO AJIEKTPOHOB U PacHpeieNIEHUe UX MO 3JIEKTPOHHBIM CIIOSIM);
* KJIacCU(UIIMPOBATH XUMHUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKUE PEAKIIHH
(10 YKCIy ¥ COCTaBY YYacTBYIOIIUX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
* XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAsi  ONHMCAHHE MpPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInid;
* TIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH NIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B Pa3TUIHBIX YCIOBUSX;
* BBIYHUCIISITH OTHOCUTEIIbHYI0O MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO OO
XUMHUYECKOTO JJIEMEHTa Mo (opMyse COSAUMHEHHs, MAaCCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIVH;
* [IPUMEHITh OCHOBHBIE ONEPALINH MBICIUTEIBHON JEATEIbHOCTH — AHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHIE, CUCTEMATH3AIINIO, KIIaCCH(DUKAIINIO, BBISIBJICHHE TPUUYNHHO--CIICICTBEHHBIX CBSI3EU
— JUIsl U3YyYEHHUsI CBOMCTB BEUIECTB U XMUMHYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI



MO3HAHUS — HaONIIoJeHue, UW3MEpEeHUe, MOJIEIUPOBaHUE, JKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN);
* CJIeIOBATh MPABUIIAM IOJIb30BAHM XUMHUECKON MOCYI0N U J1a00paTOpPHBIM 000pyIOBaHHEM, a
TaK)Ke MpaBuiIaM OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU 11O BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEILECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OINPENAeTIEHHOM MacCcOBOM J10iei
pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATH W TPOBOAMTH XWMHUYECKHE HKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TMOMOUIbI0 HHIUKATOPOB (JIaKMYC,
dbenondTanenH, METHJIOPAHXK U JAPYTHE).

K xonmy oOyuenus B 9 kJiacce mpeMETHBIC Pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:
* PacCKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX MOHSATUI: XUMHUYECKHUNA 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJICHTHOCTH,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENCHb OKHCICHHS, XUMHUYECKas pEaKIus, XUMHUYECKas CBS3b,
TETUIOBON dPQEKT peaKiyu, MOJIb, MOJISIPHBIH 00BEM, PaCcTBOP, SIEKTPOIUTHI, HEIIEKTPOIHTHL,
JNEKTPONUTAYECKAST JTUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTHMMble M HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTENb, OKUCICHHME U BOCCTAHOBJIEHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHAs, HOHHAs, METAJUTNYECKasi), KPHUCTAIIMIECKas
pemérka, KOppO3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peaklHH, MpeleiabHO
nomyctumast konnentpanus [1/IK Berectsa;
* WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHN W MPHUMEHSTH TH MOHSITHS
NIPY OTIMCAaHHH BEIIECTB M UX MPEBpAICHHI;
* HCIOJIb30BaTh XWMUYECKYH) CHMBOJHKY I COCTaBIEHUS (OpPMYT BEIIECTB M YpaBHEHUU
XUMHUYECKHUX PEaKIIHii;
* ONpeACNsATh BAJCHTHOCTb W CTEIEHb OKHCICHHS XWMHUYECKHX DSJIEMEHTOB B COCTUHEHHSIX
Pa3IUYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K OMNPEIENIEHHOMY KJAcCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyre, xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPTraHMYECKUX COCTMHEHUH, THUIT KPUCTAJUINIECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
= packpeiBaTh cMmbich [lepuonmueckoro 3akona JI. M. MenpaeneeBa u JEMOHCTPUPOBATH €TO
MOHMMAaHHE: OIMKCHIBATh M XapaKTepu3oBaTh TaOnmmuHyr (opmy Ilepuogmdeckoi cucTemsl
XUMHUYECKHUX SJIEMEHTOB: pazlinyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpymnma)» U «moOouHas
noarpynna (b-rpymnmna)», Manble W OOJblIME MEPUOMAbI, COOTHOCUTh 0003HAYEHMSI, KOTOpPbIE
UMEIOTCS B TEPHOAMYECKON TaONHIlE, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUCIo JIEKTPOHOB U paclpeesieHHe uxX
0 JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCTUHECHHH B TpeesiaX MajblX IMEePHOAOB U TJIABHBIX MOATPYII C YIETOM CTPOSHHS MX
aTOMOB;
* KJIacCU(UIIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKUE PEAKIIHH
(Mo 4YMCAy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENeHEeH OKMCICHHSI XUMUYECKHUX AJIEMEHTOB);
* XapaKTepU30BaTh (OMHUCHIBATh) OOMIME U CHEIU(DUUISCKHE XUMHYECKHUE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPXK/Aasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHil;



* COCTABJISITh YPABHEHUS dJEKTPOJIUTHUUECKONW TUCCOLUNALNH KUCIIOT, IIEJI0YEH U COJIEH, OJTHBIE
U COKpAIIEHHBIC YPAaBHECHUS PEaKIUi MOHHOTO 0OMEHA, YpaBHEHUS PEAKIUi, TTOITBEPKIAOIIHX
CyILIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXK/y BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

* PaCKpbIBaTh CYIIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

* I[POrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS, BO3MOXKHOCTH
IIPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (opMyse COEIUHEHMs, MAacCOBYIO JIOJIO BEUIeCTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;

* cOOJII0IaTh MpaBUJIa MOJIB30BaHUS XUMHUECKOM MOCYA0N U 1a0b0paTOPHBEIM 000pYyJIOBaHUEM,
TakKe MpaBuiia 0OpallleHus ¢ BELIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIOJTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIMBITOB MO IMOJYUYCHHUI0O U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

* NIPOBOJAMTH PEAKIINH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MTYTEM XJIOPHI-, OPOMUI-, MOAU-, KapOoHaT-, pocdat-, cuImkaT-,
cynb(har-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS U HOHBI U3YYEHHBIX METAIIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEILIECTB;

* [IPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIBHON JEATEIbHOCTH — AaHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHre, cUCTeMaTU3allMIo, BBISIBJICHHE NMPUYUHHO-CIICCTBEHHBIX CBSI3€H — IS U3Yy4eHUs
CBOMCTB BEIIECTB U XHMHMUYECKUX pPEaKLMH, ECTECTBEHHO-HAay4HbIE METOIAbI II03HAHUSA —

Ha6J'IIO,I[CHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHLHLIﬁ n MLICHGHHLIﬁ).



Enunbie Tpe0oBaHMS K OLIEHUBAHUIO MO NPeaMeTy «XUMHUsD». POpMbI KOHTPOJIA U
KPUTEPHUH BbICTABJIEHHUS OLlEHKH

JIJ1s1 YCTHBIX OTBETOB ONpeIe/IAI0TCS CIeAyIolie KPUTePHH OLlEHOK:
OTMeTKa «5»:

e OTBET MNOJIHBIA M NPAaBUJIbHBIM HAa OCHOBAHMM HM3YYEHHBIX TEOPHUH; - MaTepuai
U3JI0KEH B OINPEIEICHHOM JIOTMYECKON IOCIEeI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

® OTBET CaMOCTOSTEIbHBIN. CucTeMaTHYeCKast IEMOHCTpAIUs TPaBUIIbHBIX OTBETOB.

OrmeTka «4»:

® OTBET MOJHBIN U MPABUIHHBIA HA CHOBAHUU U3YUYEHHBIX TEOPHil;

e MaTepHall U3JIOKEH B ONPEACICHHONW JOTHYECKON MOCIE0BATEIBHOCTH, TIPH 3TOM
JOTIYIIEHbI JBE-TPU HECYIIECTBEHHbIC OIMIMOKH, HCIpPaBICHHBIE MO TPEeOOBAHHUIO
YUUTEIS.

Ormerka «3»:

e OTBEeT TMOJHBIA, HO TPU ITOM JOIMYyIICHA CYIIECTBEHHAs OIMMOKA WJIM OTBET
HEIIOJIHBIN, HECBSI3HBII.
OTMeTKAa «2»:

e [pu OTBETE OOHAPY)KEHO HEMOHMMAHUE YYalIUMCA OCHOBHOTO COJIEpXKaHMS
y4eOHOro MarepHasa WK JOMYIIEHbI CYyIIECTBEHHbIE OIMOKH, KOTOPbIE yUyaIuics
HE MOJKET HCHPAaBUTh MPU HABOASAIIMX BONPOCAX YUYUTENS WM YaCTUYHO
UCIPABIISET HE3HAUUTEIIbHBIE.

OueHka IKCIEPUMEHTAIBHBIX YMEHHUI, 1a00paTOpHbIX padoT

OHeHKa CTAaBUTCA HAa OCHOBAHUHN Ha6J'IIO)IeHI/I$I 34 yHJalllUMHCA U TUCBMCHHOT'O OTUECTA 34
pabory.

OTMeTKa «5»:

o pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U MMPABUJIBHO, CACIAHBI IIPABUJIBHBIC Ha6J'IIO)IeHI/I${
Y BBIBOJIBI,

® DKCHEPUMEHT OCYIIECTBIICH IO TUIAHY C YY€TOM TEXHUKH O€30IMaCHOCTH U TPaBUII
paboTHI C BemIeCTBaMU U 000PYI0BaHUEM;

¢ [MPOABJICHBI OPraHU3allMOHHO - TPYAOBBIC YMCHHUA, MMOAACPKUBAIOTCA YHUCTOTA
pabouero Mecta 1 opsiIoK (Ha CTOJIe, YSKOHOMHO HCIIOIB3YIOTCS PEaKTHBEI);

® CUCTCMATHUYCCKOC IMMPAaBUJILHOC BBIITIOJIHCHHUC na60paT0pH1>1x pa60T.



OTMeTKa «4»:

L] pa60Ta BBIITOJIHCHA HpaBI/IJIBHO, CACJIaHbI HpaBI/IJILHLIC HaGJIIOI[GHI/ISI 1 BBIBOJAbI, HO
HpI/I 3TOM I-)KCHepI/IMCHT HpOBGI[eH HEC ITOJTHOCTBHO NI I[OHyIJ_IeHLI
HECYIIECTBEHHBIC OITMOKH B pab0OTe ¢ BEIIECTBAMH M 00OPYIOBAHHEM.

OtmeTka «3»:

e paboTa BBIIOJHEHA MPAaBUIBHO HE MEHEE YeM HaIOJOBHHY WM JOIYyIICHA
CyllecTBeHHass omMOKa B XOA€ 3KCIEpHUMEHTa B OOBSCHEHWH, B O(GOPMICHHH
paboThI, B COOIOICHUN TIPABHII TEXHUKH 0€30IaCHOCTH Ha paboTe ¢ BEeUIECTBAMU U
000pyIoBaHNEM, KOTOPAsI UCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEISI.

OrMmeTka «2»:

e JlomymieHbl aBe (M Oojee) CyHIECTBEHHBIE OIMIMOKM B XOJE€ OSKCHEPHMEHTa, B
o0bsicHeHUH, B OGOpMIIEHUH pabOThl, B COOJIOJCHHHM TMPAaBHI TEXHHUKH
0e30MmacHOCTH Mpu paboTe ¢ BEHmECTBAMHU M 00OPYIOBAaHUEM, KOTOPBIE yJaIuNCs
YaCTUYHO MOXKET HCIIPABHUTH MO TPEOOBAHUIO YUUTEIIS,

e paboTa BBHIOJHEHA YAaCTUYHO, y YYAIETrocs IUIOXO Pa3BHTHI HKCIIEPHUMEHTAIBHBIC
YMEHHUSI.

Ouenka yMeHUi peliaTh pacuyeTHbIE 3a1a4H
OTMeTKa «5»:

e B JIOTHYECKOM pAaCCYXICHHH ¥ PCIICHUM HET OIMMOOK, 3amada pernieHa
palvoHaIBHBIM CTIOCOO0M;
e cucTeMaTHYecKoe MPaBUILHOE PEIIeHNEe PACYETHHIX 3a/1a4;
OTMeTKa «4»:

® B JIOTUYECKOM PACCYXICHUU U PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/aya
pellieHa HepalMOHATBHBIM  CIOCOOOM, WM JOMyIIeHO He Oonee JBYX
HECYIIECTBEHHBIX OIIHOOK.
Ormerka «3»:

® B JIOTHYECKOM PACCYXJIEHWHU HET CYIIECTBEHHBIX OIMMOOK, HO JOIMyIIeHa
CyIlleCTBEHHAs OMMOKa B MAaTEMAaTHIECKUX pacueTax.
OTMeTKa «2»:

® HMCCTCA CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCyKaCHUuM U B PCLICHUM. [
OTCYTCTBHE OTBE€TA HA 3aJaHUC.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
OtMmeTtka «5»:

® OTBET MOJHBIN U IPABUIILHBIN,



® CHUCTEMaTHYeCKOE MPAaBUILHOE PEIICHNE KOHTPOJIBHBIX PadoT.
OTMeTKa «4»:

® OTBET HEMOJHBIN WX JOMYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OTMmeTka «3»:

e paloTa BBHINIOJIHEHA HE MEHEE YEM HAaIlOJIOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAas
omuOKa ¥ IMPU 3TOM JIBE-TPU HECYIIIECTBECHHBIE.
OTMeTKa «2»:

e paloTa BBHIOJIHEHA MEHBIIE YE€M HAlOJOBUHY WM COJEPKHUT HECKOJIbKO
CYIIIECTBEHHBIX OIIHMOOK.
e paboTa HE BHIIOJIHEHA.

Ouenka TecToBBIX padoT

[Tpu olleHUBaHUM TECTOB UCIIOIB3YETCS CICAYIOIAs IIKaja
«5» - 90— 100 %,;

«» - 70— 89 %;

«3» - 50 — 69 %;

»-0-49%



TemaTnyeckoe IIAHMPOBAHUE C Y4€TOM padoyeil MporpaMMbl BOCIIMTAHUS.

TemaTudeckoe IUIAHUPOBAHME MO XMUMHHU JUIE 8—9 KIIACCOB COCTaBICHO C Y4eTOM paboueit
IpOrpaMMbl  BOCIIMTAHUSA. BoOCHUTATENBHBIA MOTCHIMAT JaHHOTO Y4eOHOTO MpeamMera
o0OecreunBaeT peaqn3aluio CISAYIOUUX IeJIEBbIX MPHOPUTETOB BOCIUTAHUS 00YYaroIIerocs
000

" .YCTaHOBJICHHUEC IOBCPUTCIIBHBIX OTHOIIICHUH MCXKAY YYUTCIEM U €0 YYHCHHUKAMU,
CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCHPHATUIO YHAIITUMHUCIA Tpe6OBaHI/II>'I u HpOCB6 YUUTCIIA,
IMPUBJICYHCHUIO X BHUMAHHUSA K 06CY)K,I[aeMOI‘/'I Ha YpOKe I/IHq)OpMaI_II/II/I, AKTHBU3allMH UX
IMO3HaBaTEILHOM JCATCIIbHOCTH.

* .IIPUBJICYCHUE BHUMAHHUS LIKOJBHUKOB K IEHHOCTHOMY aCIE€KTY U3y4acMbIX Ha ypOKax
SBJICHU, OpraHu3anus ux paboThl ¢ IOJIy4aeMol Ha YpOKe COLMAIbHO 3HAaYUMOM nHpopManuen
- HHULIMMPOBAHUE €€ 00CYKIeHHsI, BBICKa3bIBAaHUS YUALIUMHUCSA CBOEIO MHEHHUS 110 €€ MTOBOY,
BbIPa0OTKH CBOET0O K HEl OTHOILIECHUS

*"ICII0JIb30BaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH CO/Iep KaHUs yueOHOro MpeiMeTa yepes
JEMOHCTPAIIHIO IETSIM IPUMEPOB OTBETCTBEHHOTO, TPAXkK/IaHCKOTO TTOBEICHUS, TTPOSBICHUS
YEJIOBEKOJIIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOMIUX TEKCTOB JIJIsl YTCHHS,
3a/1a4 JUIsl perieHus1, TpoOJIEeMHBIX CUTYAINH I 00CYXKIEHUS B KJIacce;

"IpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (GOpPM paboOThl ydalluxcs: WHTEJUIEKTYalbHBIX UIP,
CTUMYJIAPYIOIIMX [TO3HABATEIbHY) MOTHUBALMIO IIKOJIBHUKOB; JUJAKTUYECKOTO TEATPA, I/I€ ITOIYYEHHbIE
Ha YpPOKE 3HaHUs OOBITPBIBAIOTCA B T€AaTPaJbHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpPBIE AAIOT YYaIIUMCS
BO3MOXXHOCTb ITPHOOPECTH ONBIT BEACHUSI KOHCTPYKTHBHOTO JUAaJora; IPyNIoBOd paboTsl Wi paboTHI B

mapax, KOTOpbIC y4aT IKOJbHUKOB KOMaHIHOM paGOTe M B3aUMO/ICHCTBHIO C JAPYTuUMH OE€TbMHU,
" .BKJIFOUCHUC B YPOK COHACpKAHUA U (bOpM pa6OTBI, CHOCOGCTByIOIJ_II/IX (I)OpMI/IpOBaHI/IIO
CO3HATCJIBHOT'O 3aKOHOIIOCITYIIHOT'O I'paKaAaHWHA, OCO3HAIOIICTO HEHHOCTE CEMbU, )KU3HU U T.II



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . PHMEP 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 21.09.2023 = https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clnOKHBIE BELIECTBA 1 bubmorexa HOK
P B 28.09.2023 = https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YPIPHO® ¥4 03.10.2023  https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Baneuthocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XVMMHYECKUE YpaBHEHUS 26.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HIECTRa 1O JP 07.11.2023 https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
! P ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa LHOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
pozia \peart ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CrocoOBbI ITOIyUEeHHsT KUCIOpOoa B
23 nabopaTopuu Zlqn OMLILHJIerHci‘TI/I bubmorexa LOK
patop P ’ 28.11.2023 = https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TomauBo (HedThb, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS o a, CIIoCOOBI z:ro bubmorexa HOK
P X, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuennie u coOMpaHue KUCIOpoaa bubmotexa [JOK
v . P poaa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 ITousTHe 0 KHCIIOTaX U COJISIX bubmmorexa [TOK
19.12.2023 = https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxTuueckas padota Ne 4 1o Teme
31 «Hpon CHHE U EO6H aHHe BOJIOPOJa bubmorexa [JOK
i P AOPOAR, 26.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTBY
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a 10 ero M3BeCTHOM bubmmorexa [JOK
. Y 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEaKIMN Ha OCHOBE 3aKOHA bubmorexa HOK
yDADHEHITIO peaiin 1 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nueckue U1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacblieHHnbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmmorexa [JOK
HICHIHBIE pacTBOPAL 23.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas pabora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmuotexa [JOK
HOMEHKJIAaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnoco((iLII) rﬁm )CHI/I}I XHMHI{ZSKI/IC bubnmorexa LOK
N Y 22.02.2024  https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTUHECHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHWI 05.03.2024  https://m.edso00.ru/00ad9ch?2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [IOK
on P 07.03.2024  https://m.edsoo.ru/00ad9ela
COeIMHEHHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX djIeMeHTOoB. IloHsaTHE O bubmmorexa [IOK
) 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubnnorexa [IOK
P 14.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa LIOK
PHOZEL, TPYIHEL, HOATPY 19.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 21.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /1. U. 04.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysspHas XUMUYeCcKas bubnnorexka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTereHb OKHCIeHILA 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
07.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 o teme bubnmuotexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 14.05.2024  https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 21.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cucreMaru3anus 3HaHui 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYECKUX emenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUHU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 05.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 12.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 1 1 bubmorexa HOK

P Yy 18.09.2023  https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbIM ITPU3HAKaM 19.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa [JOK
PEaIHH. 25.09.2023 = https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ’ RS B 26.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOMN PCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa [JOK
AMICCORTATI. 03.10.2023  https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUsI peaKIuit bubmorexa [JOK
P peait 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2023  https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmorexa LHOK
P . 16.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpOIU3E CoNelt bubmmorexa [JOK
AP 17.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUI 23.10.2023  https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
24.10.2023 = https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «DNEKTPOTUTUYECKAS TUCCOIUAITUS bubmorexa HOK
P AHCCOTHTAIIEL 06.11.2023  https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHWMHYECKHE CBOWCTBA HA IIPUMEPE 07.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE bubmmorexa LIOK
> HOAYA ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa HOK
YHCHTE €077 ’ 14.11.2023  https://m.edso0.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJIUH U3 bubmmorexa LIOK
PeAiIuH, 8 20.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuoreka [JOK
VIA-rpynnsl 21.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 27.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 28.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2023  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 12.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOTYUCHUE U bubmorera [JOK
> HOIYH 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 19.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX
32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
% ' . 26.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta (bqnfmgle)cxne " bubmorexa HOK
P . 09.01.2024  https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B
34 KaueCcTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 15.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu Eﬂg ;H3£iec;;eIIXHMquCKHe bubmorexa IOK
PHPOJE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 22.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
23.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 29.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubnmorexa [IOK
P B 30.01.2024 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpemHuuii u ero coequHeHN bubmmorexa [TOK
P s 05.02.2024  https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «Ba)kHelIIne HeEMeTaIIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS
KonTponbnas padorta Ne3 no teme
42 «Baxuelnme HeMeTayUIbl U UX bubmmorexa HOK
12.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas xapakTepucTHKa
XUMHAYECKUX DIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 19.02.2024 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BerauciieHus mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 20.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 26.02.2024  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[enoumbie MeTaner 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 04.03.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 05.03.2024 = https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 11.03.2024  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUH 12.03.2024
59 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHECHHS 18.03.2024  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmorexa I[OK
" A 8 19.03.2024  https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuotexa [JOK
54 A
JTIOMITHIH 01.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 08.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH XKeje3a bubmuoreka [JOK
(1) u xeme3a (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 15.04.2024
[IpakTuueckas padborta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 22.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUH 23.04.2024
KontponsHas pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 99.04.2024
COETUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 06.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 13.05.2024  https://m.edsoo.ru/00ae4270
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PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aN 3SHAHUN 14.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eHue 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUH 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iectBo «M31arenbcTBo
«IIpocsemeHue»
* Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.1°., AknmonepHoe o01iectBo «M31arenbcTBo
«IIpocsemeHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Y4eOHo-MeToanYecKOe obecreueHre Kypca XMMUU OCHOBHOM 00111e00pa30BaTeIbHOM IKOJIbI
8xmacc l.Pyn3urtucl.E. Xumus: § xi.: yue6. s obmeodpazosar. yupexxaenwnii / . E.
Pymsutuc, ®©. I'. ®enpaman. — M.: [Ipocsenienue.

2. Xumusi: 8 KI1.: JIEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

3.T ap a H. H. Xumus. Paboune nporpammel. [Ipeamernas nunus yueOnukoB . E. Pynsutuca,
@. I'. ®enpamana. 8—9 xiaccer / H. H. T'apa. — M.: I[IpocBemenue.

4.Ta6pycesaH. U Xumus: pabouas rerpans: 8 k1. / H. U. 'abpycea. — M..:
IIpocsemenue.

5.T ap a H. H. Xumus: 3agaunuk ¢ «momomnukom»: 8—9 k. / H. H. I'apa, H. U. I'abpycesa.
— M.: IIpocsemenue.

6. Panmenkui A. M. Xumus: qunakruueckuit matepuan: 8—9 ki. / A. M. Pagenxuit. — M.
IIpocsemenue.

7.1 apaH. H. Xumus. Ypoku: 8 xi1. / H. H. I'apa. — M.: Ilpocsenienue

8. Xumus : ypoku B 8 kinacce : mocooue st yaurens /H. H. 'apa
9. Xumus. Ypoku B 9 knacce : mocobue i yuurens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

1. http://www.alhimik.ru IlpencraBieHsl pyOpUKH: COBETHI aOUTYPHEHTY, YUUTEIIO XHMUH,
CIPaBOYHUK (04YeHb OoJIbIIas MOJ00pKa TaOIHUI] U CIPABOYHBIX MaTepPHAIOB), Becesasi XUMUS,
HOBOCTH, OJIMMITHA/TbI, KyHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUIN)

2. http://www.hij.ru XKypaan «XuMust 1 )KU3HBY TOHITHO U 3aHUMATEIILHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO POHUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.htm| DnexTpoHHBIH KypHAT «XUMHKH U XUMHUS», B
KOTOPOM TIPEJICTABICHO MHOKECTBO OIBITOB 110 XUMHH, 3aHUMATEIILHON HH(POPMAIUH,
MO3BOJISIONICH YBIICUh YICHUKOB IKCIIEPUMEHTAILHON YacThIO MPEIMETA.

4. http://c-books.narod.ru BceBozmoxkHast muteparypa o XuMHH.

5. http://www.drofa-ventana.ru M3sectHoe u3nateiabcTBO yaeOHOH muTepaTypbl. HOBUHKH
Hay4YHO-TIONYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHH.

6. http://1september.ru XXypuaun ais yuureseii . bosbimoe konnduecTBo paboT yUCHHKOB, B TOM
YHCIIC M UCCIIE0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKoIbHBIN TTOPTA CO CCHUTKAMH
Ha 00pa3oBaTeNIbHBIC CANTHI [0 XUMUH.
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8. www.periodictable.ru CoopHuK cTareii 0 XUMUYECKUX dJIEMEHTAX, WILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLNECCA YYEBHOE OBOPYJ1OBAHHUE

Xumuueckas 1abopaTopHasi ocya, anmnaparsl ¥ TPUOOPbI

XuMHUYecKas I0Cy/1a OAPA3AeIAeTCA Ha BE IPYIIIbL: Ul BBIIIOJHEHUS OIBITOB
00y4aromuMUCs U JJIs IGMOHCTPAIMOHHBIX ONBITOB. [IpnbOphI, anmapaTsl 1 yCTaHOBKH,
UCTIOJIb3yeMbIe Ha ypoKaxX XUMHUH B 8—9 Kkiaccax, KjIaccu(puIMpy0T Ha OCHOBE MPOTEKAIOLINX B
HUX (PU3NYECKUX U XUMUYECKHUX MPOIECCOB C YUACTUEM BEIIECTB, HAXOASIIUXCS B Pa3HBIX
arperaTtHbIX COCTOSHUSX: 1) mpuOOpPHI A pabOThHI € ra3aMu — MOJTyYeHue, cCoOupaHue,
OYMCTKA, CYUIKa, OTJIOIICHUE Ia30B; PEaKUU MEXAY NOTOKAMU I'a30B; PEaKLIUU MEXKy ra3aMu
B DJIGKTPUYECKOM Pa3psijie; Peakuu MKy ra3aMu Py MOBBIIICHHOM JaBJICHUU; 2) allapaTsl
¥ TIPUOOPHI JUIS OTIBITOB C KHUJIKUMHU M TBEPIBIMU BEIIECTBAMH — IIEperoHKa, (GuiabTpoBanue,
KPUCTAJUIM3ALUs; IPOBEACHUE PEAKLIUNA MEXK Y TBEPIABIM BEIIECTBOM M JKHUJKOCTBIO, JKHIKOCTBIO
¥ JKUAKOCTBIO, TBEPABIMU BeliecTBaMu. BHe 3Toif knaccudukannm Haxoaqures: yaeOHas
anmaparypa, nIpelHa3Ha4eHHas 11 U3y4EHUsl TEOPETUYECKUX BOIIPOCOB XUMHH — JJIA
WJUTFOCTPALIMM 3aKOHA COXPAHEHUsI MACCHI BELIECTB, I IEMOHCTPALIUHU JJIEKTPOIIPOBOIHOCTH
PacTBOPOB U JBUKEHUSI HOHOB B 3JIEKTPUUYECKOM I10JI€, 1JI U3yYEHUsI CKOPOCTH XUMHUUYECKOU
peakLy U XUMHAYECKOI0 paBHOBeCHA. BerioMorarenbHyro poiib UTParOT U3MEPUTENbHBIE U
HarpeBarelbHble TPUOOPHI, pa3IMYHbIE MPUCTIOCOOIEHUS JUISl BHITIOJTHEHUS OIBITOB.

OBOPYJIOBAHME JIJISI TPOBEJIEHUSA JIABOPATOPHBIX, IPAKTHYECKHX
PABOT U JEMOHCTPAIIUN

Y4eOHO-IpaKTHYeCKOe U Y1eOHO-/1a00paTOPHOE 000py/I0BaHHE

[TpuGopsl, HAGOPHI MOCY/BI M TA0OPATOPHBIX MPUHAATIEKHOCTEHN ISl XUMUYECKOTO
IKCIIEPUMEHTA.

O6mero HazHaueHus 1 Becsl anexTponHslie 1 2 HarpeBaTenbHble TpUOOPHI: - COUPTOBKH 2 3
Jocka nist cymku nocynsl 2 1 JlemoncTpannonssie Habop nocyisl v mpuHAIEKHOCTEH ISt
JIEMOHCTPAIIMOHHBIX ONBITOB 1O XUMKH 350 2 Cronuk nemoHcTpanuonubii 1 3 Illtatus st
JneMoHCTpanMoHHBIX mpodupok [1X-21 2 4 [lltatuB metamummueckuid LIJIb 10 5 Habop
dmaxonoB (250 — 300 mut 1715t XpaHeHust pacTBOPoB peakTuBoB) 200 mT Crienuain3upoBaHHBIC
npubops! 1 anmnapatsl 1 Annapar (mpubop) 11t nonydenus razon (Kunma) 2 2 Ozonatop 1 3
[Tpubop nns nemoHcTpanuu cBeToBoro ¢ dexra peakuuii 1 4 [Ipudop ans onpeneneHus
cocraBa Bo3ayxa | 5 BopoHka nenutenbHast Ui paboThl ¢ BpeAHBIME BeliecTBaMu 2 6 Boponka
JienuTenbHas oo1ero HazHaueHus: KoMIieKkTs! 1 1a00paTOPHBIX OINBITOB M MPAKTUYECKUX
3aHATuil no xumun 1 Beckl Mexanuueckue nadoparopHsie 1 2 Bechl aneKTpoHHbIE yueOHbIe
nabopatopubsie BYJI-50 OM 6 24 3 Habop 6aHOK 1151 XpaHeHus1 TBepAbIX peakTuBoB (30 — 50
M) 200 4 Habop ckisiHOK ((hi1akOHOB) U1 XpaHEHUsT pacTBOpoB peakTuBoB 250 5 Habop
npobupok (I1X-14, I1X-16) 65 + 20 6 ITpubop nns momxyderus razo 60 7 KoMruiekTsl ms
MOHTaka XUMH4Ieckoro obopyaoBanus Mb 7 8 LlunmuHapsl MepHbIE CTeKIIsIHHBIC PeakTrBbl (110
HopMme) B mamuunu HaGop Ne 1 OC «Kucnote» Kucnora cepnas 4,800 xr Kucnora comnstHast
2,500 kr xr Habop Ne 2 OC «Kucnots» Kucnora azornas 0,300 kr Kucnora oprodocdopnas



0,050 xr xkr Ha6op Ne 3 OC «I'mapoxcuasr» Kanus ruapokcun 0,200 kr Kanbius ruapokcn
0,500 xr Harpus rugpokcun 0,500 kr Habop Ne 4 OC «Okcupl METAILIOBY ATIOMUHUS OKCHJT
0,100 xr bapus okcua 0,100 xr XKenesa (l11) okcua 0,050 xr Kansuus okcun 0,100 kr Maruus
okcun 0,100 kr Menu (I1) oxcup (rpanynsr) 0,200 kr Kanus oxcun 0,100 kr [{unka okcua 0,100
kr kr Habop Ne 5 OC «Meramne» Antomunuii (rpanyisl) 0,100 kr Amtomunuii (ctpyxka) 0,050
kr JKene3o BoccranorinerHoe (roporiok) 0,050 kr Marawuit (ormuaku) 0,050 kr Menp (rpaHyiisl,
onmiku) 0,050 kr [{unk (rpanyssr) 0,500 kr kr Ha6op Ne 6 OC «I1lenounbie u
IeJI0YHO3eMeTbHbIC MeTaITbly JIuTuit S ammyn Hatpuii 20 ammysn ammyn bl Ha6op Ne 7 OC
«OrneonacHele BeniecTBa» Cepa (mopomok) 0,050 kr Habop Ne 9 OC «I"anorenuas» bapus
xaopug 0,100 kr XKenesza (1) xmopun 0,100 kr Kanus xnopun 0,050 kr Kansuus xmopuna 0,100
kr Marnus xsopua 0,100 xr Menu (1) xnopua 0,100 xr Hatpust xmopun 0,100 kr [unka
xsopua 0,050 kr Kamus nomua 0,050 kr Kamust 6pomuz 0,050 xr Habop Ne 10 OC «Cynbdartsr.
Cynbsoutsl. Cynsdune» Amomunus cyasdat 0,100 xr kr 26 XKenesa (I1) cynsdar 0,100 xr
Kanus cynsdar 0,050 kr Kanbiust cynbdat 0,200 kr Maruus cysbdar 0,050 kr Meau (1)
cynbdat 6e3Boansbiii 0,050 kr Meau (I) cynsdat 5 -tu Bogusiit 0,100 kr Harpus cynsdua 0,050
kr Harpus cynesdat 0,050 kr Hunka cynsdar 0,200 kr Habop Ne 11 OC «Kapbonatery Kanus
kap6onart (roram) 0,050 kr Meau (1) kap6onat ocroBHoti 0,100 kr Hatpus kap6onat 0,100 kr
Harpust ruapokap6onar 0,100 kr Kansrus kapoonar 0,200 kr Maraus kapoonat 0,200 kr kr
Hab6op Ne 12 OC «®ocdatel. CunukareiwHatpus cunukat 9 -ti Bogusiid 0,050 xr Hatpus
oprodocdar tpexzamemniennsiii 0,100 kr kr Habop Ne 14 OC «Coenunenust mapranna» Kamus
nepmanranar (kanuil mapranueBokucislif) 0,500 xr kr Ha6op Ne 16 OC«Hutpatb» AntoMuHuS
Hutpat 0,050 kr Kanus nutpat 0,050 xr Kansuust Hutpat 0,050 kr Menu (Il) mutpat 0,050 xr
Hatpus nutpar 0,050 xr Cepedpa nHutpart 0, 020 xr kr Ha6op Ne 17 OC «MIHauKaTOpH»
Jlakmownn 0,020 xr Metunosslit opamxebliit 0,020 kr @enondranenn 0,020 kr



