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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MpEACTaBIEHUE O LENsIX, OOmIel cTpareruu oO0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpaMMbl [0 XUMHH, OIPEAEISAET KOJIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHIYEMYIO II0CJIEA0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BOSMOXKHOCTH IPeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00y4JaIoMIerocs 10 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliil BO3MOXHOCTEH [ caMOpa3BUTUA U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHON IPaMOTHOCTH 00yUaroIInuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOI HAYKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPTaHMYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XHMHUYEeCcKOM peakuuu. OOe 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3Y4YEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «®usuka. 7 Kjacc.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4eOHOro npeaMeTra COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XMMHUYECKUX PEaKIUii, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHMH XMMHUU Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydYaroIIMMUCA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHHs [{€HHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHuUE BeulecTB. Ilonsitue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3anMOCBSA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacyérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHue (GU3NUYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCaHWE TPU3HAKOB IPOTEKAHUS XUMHUECKUMX peakuuil (pasjokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), uzydenwe crocoOoB
pasfeneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHHUE, TUCTHILISALMS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
IpoMbIIIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — ajioTporHas MOAM(PUKALUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIOsI.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

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

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamwioB H. H. bekerosa. Ilomyuenue kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KHCIOpOo/ia B BO3yXe, MOIyYeHue, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHMCAHME HMX CBOWMCTB, MOJyYeHHE, COOMpaHHE, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33J1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUU XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuoanueckuin 3akoH. llepuoamyeckas cucremMa XxuMuueckux odnemeHtoB [J[. M.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX sjaep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, DJEKTPUYECKHI 3apsi, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCAUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IuuHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTne o cxopoctu xumuueckoil peaxiuu. [Tonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DINEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBAa KUCIOT, OCHOBAHUW M COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJIo4Yel U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKIMN (FOPEHHE, peaklUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBue xyiopa 1 XJI0pOBOAOPO/ia Ha OPraHu3M uesoBeka. BaxkHele Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmupe kak MpeAcTaBUTENS Kilacca KHCIOT M cnenuduueckue). XHUMHUYECKHE peakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpelsbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoe, (QHU3NYECKUEe H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyuyeHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrtepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe M XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJydyeHHE W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEeH, JTAaHOJI, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yrjaeBoJax — W MX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHUEeBOM kuciote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3lamMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNeill KPUCTAIMYECKUX PElIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJEHHE KaueCTBEHHBIX peaklui Ha KapOoHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKAa XHUMHYECKHX OJJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HAOpsDKEHUA MeTauioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTauibl: ooxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A TFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTaIbl U UX COCTUHCHHUS).

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpenl (TIpenenbHas JOIMyCTUMAast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyILECTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1IMe ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COHIIE.

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

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



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALNN 00yYarOIIHUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW M JAPYIHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBIIOIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpPOLIECCe 3TON y4eOHOU IesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTABISAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeon, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBBIA 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOTrojsl, HApPKOTHKOB, KYpPeHMs), HEOOXOAMMOCTH COOIIOACHUS
npaBuil 0e30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY W peajbHOM
JKU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQecchii U Tpyaa pa3IuyHOro poJia, yBaKeHHUE K
TpyLy U pe3yidbTaraM TPYIOBOM MAESATENHHOCTH, B TOM UHCIE HAa OCHOBE NPUMEHEHUS
NpPEJAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
NPOJODKEHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi npodeccrnoHalbHON AESITeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TIPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IEHHOCTU 3JI0POBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYyalUAX, YIPOKAIOLIUX 3J0POBbIO U JKU3HU JHOJECH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PEHICHUS
MOCPEJICTBOM METOJOB XUMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUN, TUNoTe3a, (akKT, cUCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpCaJIbHbIC yucOHBIC NEHCTBUs (TIO3HABATEILHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble lornueckue 1elcTBUS:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMHM 3HAHMIL:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIB30BATh MOHATUS IJI1 OOBSICHEHUS
OT/IENbHBIX (PAKTOB W SBICHWUW, BHIOMpPATh OCHOBAaHUS W KPUTEPUH IS KIiaccHUUKaIN
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yMEHUE TPUMEHSATH B MPOIECCE MO3HAHUS MOHATUSA (MIPEAMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHUMHYECKOM pEakuu — TpPU PEIICHHH Yy4eOHO-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJEIBHBIX TMPEJACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBareibCKue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B Kay€CTBE MHCTPYMEHTA MO3HAHHU, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0



pe3yiabTar, (GOopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM paboTe.

Pabora ¢ unopmanmeii:

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

YMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aIIPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHUS YU€OHbBIX U MIO3HABATENIbHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBJIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMpPATh ONTUMAIBHYIO (OpMy HpeacTaBICHUS
UHGOPMALMUM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHME MCHOJIb30BaTh M aHAIM3UPOBATh B IpolecCe YYEOHON U HCCIEeI0BaTENIbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM POMBIIUIEHHOCTH, CEIILCKOTO X034HCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBaTh CBOM HPEJIOKEHUS OTHOCUTEIIBHO BBIOJHEHMS
IPEeUI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIISATh MOJyUYEHHBIE PE3YJIbTaThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCHEpUMeHTa (J1abOpaTOPHOIrO OIbITa, Ja0OpaTOpHOl pabOThI MO HCCIEAOBAaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PELICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (00CYyXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LU ACSITEIbHOCTH, IIJIaHUPOBaTh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEUCTBUM NpH
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IOJyuyeHHUs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE IMOJYUYEHHOI'O pE3ysbTaTa 3asBICHHON LMy,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB II0 OCBOEHHUIO 0053aTENBHOTO COJEPIKAHMA,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHol olnactu «XUMHS», BUIBl JAEIATEIBHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSITHI: aTOM, MOJEKYyJa, XUMUUYECKHM

9JIEMEHT, [MPOCTOE€ BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOJIHAs U



HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOTO
JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, kiaccudukanus
peaKUMii: peaky COeANHEHMsI, peaK[UK Pa3IoKEeHUs, PEAKIIUN 3aMELeHUs, PEaKIIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETUIOBON 3((EKT peakluu, sApo aToma,
AJICKTPOHHBIA CJOW aroMma, aTOMHas OpOUTallb, pagUyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHas CBA3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHLIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M IPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBIeHHS (OpMYT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OnpeAeNEHHOMY KJaccy COEAUHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(KOBaJIGHTHAsi U MOHHAs) B HEOPraHMUECKUX COECMHEHUSX;

packpeiBath cMbici Ilepuonuueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpUPOBATH
INOHUMaHHE MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;
ONMCHIBaTh M XapakTepus3oBaTh TaOiumuyHyro ¢opmy Ilepuognueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas moarpymnna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblMe MEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcst B Tabiuue «llepuonnyeckas cucreMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COocTaB M 3apsj sapa, oO0Illee YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3THUUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKInii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (OpMYyIJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMAaTH3AINI0, KIAaCcCU(UKALMIO, BBIBICHUE MPUUYUHHO-
-CIEICTBEHHBIX CBSI3€H — NIl U3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKUX PEAKLUU,
€CTeCTBEHHO-Hay4YHbIE€ = METOJbl  TO3HaHUs  —  HaAONMIOJAeHue,  H3MEpeHHue,
MOJIEJTUPOBAHHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

ClleZIoBaTh MpaBUJaM TOJb30BAaHUS XMMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUsi C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO



U coOupaHuI0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEM paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT C IOMOILBIO UHIMKATOPOB (JIaKMyc, eHON(TaTenH, METUIOPAHXK U APYTrHe).

K xoHnmy oOydenus B 9 KJiacce IpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATENILHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas peakKIus, XUMUYECKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, JJIEKTPOJTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTUMBIC PEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMUECKass peméTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKON peakiuH, MPEeAeIbHO JOMyCTHUMAas
koH1eHnTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHU;

UCIONIb30BAaTh XMMHUYECKYID CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BeIIecTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3UYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJUIMYecKasi) B HEOPTaHMYECKUX COCIMHEHUSX, 3apsi HOHAa [0 XWMHUYECKOU
dbopmyrie, xapakTep Cpellbl B BOJHBIX PAaCTBOpPaxX HEOPTraHWUYECKUX COCIUHEHHM, THII
KPUCTAJUIMYECKON peIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKkTepu3oBaTh Ta0nuuHyi ¢opmy [lepuonnyeckoii
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiudaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymnma)», Manmeie u OOJBIINE TIEPHOJBI,
COOTHOCUTh OO0O3HAuUEHUS, KOTOpPhIE HMEITCS B TMEPHOJUYECKON Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsia sapa, o0IIee YUCIIO JIEKTPOHOB M PacpeiesICHuEe UX 10 AJIEKTPOHHBIM CII0SIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX NMEPUOAOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYCCKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKHUX JIEMEHTOB);,
XapakTepu30BaTh (OMUCHIBATh) 00OmMUe H crenuduueckue XUMUYECKHE CBOWMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPKIAsI ONMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYCCKUX PEAKITUN;

COCTaBJISITh YPABHEHUSI 3JEKTPOJIUTUUECKOW TUCCOLMAIIMU KUCIIOT, IIeJI0Ye U coel,
MOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS pPEaKIlHii,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (opMylie COeUHEHHsI, MACCOBYIO JIOJIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh MpaBuia MOJB30BAHUS XMMHUYECKOW TMMOCYI0M H  JaOOpPaTOpPHBIM
o0opy/soBaHrEeM, a TakKe IMpaBuiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSMU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKLIMH, MMOATBEPKIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, WOAMI-, KapOoHat-, (ocdart-,
CWJIHMKAT-, Ccylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITENIBHOCTH — aHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4yHbIE METOJAbl TO3HAHMS — HAONIOJEHUE, W3MEPEHHE, MOJICIUPOBAHKE,

SKCIIEPUMEHT (peanbHbIi 1 MBICJICHHBIN ).



Peanu3anus IIKOJBHBIMH — IE€JaroraMd  BOCHUTATEJIbHOI0 MOTEHUHMAJIAa  YpOKa
Iperonaraer cleAyrolee:

® YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHUH MEXAYy Y4YUTEIEeM U €ro YydeHUKaMH,
CHOCOOCTBYIOIIMX TTO3UTHBHOMY BOCHPHUATHIO YYalUIUMUCA TpeOOBaHWA M MPOCHO
yuuTelNs, NPUBICUECHUIO HX BHUMaHHUA K O0OCyXJaeMoil Ha ypoke HHpOpmauuy,
AKTUBU3AIMH UX [TO3HABATEIBHOMN NEATETbHOCTH;

e 10OyXJEeHUE IIKOJBHUKOB COOJIOAATh HA YPOKE OOIIEHPUHSATHICE HOPMBI IMOBEICHUS,
npaBuja OOIIEHHUS CO CTapmIMMU (YYUTEISIMH) W CBEPCTHHUKAMHU (IIKOJHbHUKAMH),
NPUHIUIB Y9eOHOH TUCIUILIMHBI U CAMOOPTaHU3aIiH;

® [pUBJCYCHHEC BHUMAHHUS IIKOJHFHUKOB K IIEHHOCTHOMY acCIEKTy M3Y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3aunus HMX paboThl ¢ MOJIy4aeMOW Ha YpPOKE COLHMAJIBbHO 3HAYMMOM
uHpOpManrell — MHULIUUPOBAHUE €€ OOCY)KICHHs, BHICKa3bIBAHUS YYALIMMHUCS CBOETO
MHEHHS 10 €€ MOBOY, BBIPAOOTKH CBOETO K HEM OTHOILIEHMUS,

® [IPUMEHEHHME Ha YpPOKE HMHTEPAaKTUBHBIX (OpPM pabOThl yJalUXCs: MHTEIUIEKTYaJbHBIX
UTp, CTUMYJIHPYIOUIMX TI03HABATEbHYI0O MOTHBAIMIO IIKOJBHUKOB; ITUAAKTHUYECKOTO
Tearpa, Iie OJIyYeHHbIC Ha YPOKE 3HAHMsI OOBI'PHIBAIOTCS B TEATPAIbHBIX IIOCTAHOBKAX;
JUCKYCCHI, KOTOpBIC HAIOT YyYalluMCS BO3MOXHOCTh NPHUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOT'O JIMAJIOTa; IPYyNIOBOW paboThl WM paboThl B Mapax, KOTOpbIE ydar
MIKOJHHUKOB KOMaHHON paboTe U B3aUMOJICHCTBUIO C IPYTUMH JIETHMH;

® BKIIOYCHHE B YPOK HMTPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOJIAEPKATh MOTHBAIHIO
JeTell K MOTY4YEeHUIO 3HAaHUH, HaJla)KUBaHUIO MMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOILEHHM
B KJIacce, MOMOTAI0T YCTAaHOBJICHHUIO TOOPOKEIATEIbHON aTMOC(EPHI BO BpEMs YPOKa;

® UHUIMMPOBAHUE W TOAJEPKKA HCCIECAOBATEILCKON JESATENbHOCTH IIKOJBHUKOB B
paMKax pealu3aluy UM UHAWBUAYAIBHBIX U IPYNIOBBIX UCCIIEN0BATENbCKUX MPOEKTOB,
YTO JIaCT MIKOJBHUKAM BO3MOXXKHOCTH MPUOOPECTH HABBIK CaMOCTOSATENBHOTO PEIICHHS
TEOPETUYECKON MPOOJIEMBbl, HAaBBIK I'€HEPUPOBaHMS M O(opMiIeHHs cOOCTBEHHBIX HJEH,
HaBBIK YBKUTEILHOTO OTHOIIEHHS K YY>KUM HJEsM, OPOPMIICHHBIM B paboTax APYrHX
uccienoBarenaei,  HaBbIK  MYOJMYHOTO  BBICTYIUIGHHS — HepeA  ayAUTOpHeH,
apryMEHTHPOBAHUS M OTCTAaUBaHHS CBOCH TOYKH 3PEHUS,

® UCTOJB30BAaHWE BOCIHUTATEIBHBIX BO3MOXKHOCTEH CONEpX)aHHUA YYeOHOTO IMpeaMera
yepe3 JEMOHCTPAlMIO JAETAM HPHUMEPOB OTBETCTBEHHOI'O, I'PaXJaHCKOTIO IOBEJEHMUS,
MPOSIBJICHUS] YEJIOBEKOIIOOMS U J00OpOCEepIeYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIUX
TEKCTOB JJISl YTECHHUs, 3aJa4 JUIsl pPelIeHUs, MPOOJIEMHBIX CUTyallMi 1js1 0OCYX/IEeHUs B
KJ1acce.

B cootBercTBUM ¢ MporpaMMoil BOCIIUTaHUs Ha y4eOHBIH ToJ1 mpeanoaaraercs (CMOTpuTe
[Tpumeuanue):

- y4acTue B MEpOIPHATHUAX NPEIMETHOW JIeKabl, MEXIPEIMETHON JeKabl,
00pa3oBaTeNbHBIX COOBITHSIX;

- y4acTHe B HIKOJIbHOM, MyHHIIMIIAJIBHOM 3Tarax BCEPOCCHMCKUX KOHKYPCOB, OJIMMITHA,
TEMAaTUYECKUX M BCEPOCCHICKHUX TUKTAHTOB, MPO(OPUEHTAIMOHHBIX Oecenax;

- UCTOJIb30BAHNE TEMATHUECKUX 3aJaHU, TPUYPOUCHHBIX K OMpPEeICHHBIM JaTaM (...);

- IpoBeJieHue Oeces o TeMaM, IPUYPOUYEHHBIM K (OIpeIeTICHHBIM AaTaM).






Kanennapb o0pa3oBaTeibHbIX c00bITHIT Ha 2022-2026 yueonblii rox MKOY Bembikckasi cpeIHss IIKOJIa»

B Teuenwne ronga:

- YPOK 1IM(pbI-  -ypOKH (PMHAHCOBOI IPaMOTHOCTH  -[IHU 3JIOPOBBbSl - Y4acTHe B TEMaTHYECKUX aKIMAX IO 3710pOBOMY 00pasy KH3HHU
CeHTs0pB OkTs10pb Hos6pn Jlexadpn SuBaps Deppasib Mapr Amnpenb Mait
1) Mecsaunuk 1) IlpaBoBoii 1) Hekana 1) Mecsaunuk 1) Hexana 1) Paitonnas akuus | 1) 1) 1) Beepoccuiickue mH1
«be3omnacHocTh MECSYHUK KpaeBe/IeHHs «310poBbe KpaeBeseHus ko | «Hamm netn Mek1yHapOoTHBIH Mek1yHapOTHBIH 3aIIUTHI OT YKOJIOTHYE
eTen» 2) ey 9aTeHus (IeHb HAPOAHOTO | KU3HEPIEB ITHIO TIPOTHB JIeHb OOPBOBI C neHsb mrar (1.04) OIMACHOCTH
2) Mecsuauk 3) €/IMHCTBA) 3/I0pOBbBE o0pa3oBaHUA MIpaBOHAPYIICHUN» | HapKOMaHHUEH 2) BeemupHsIit 2) IIpa3gHUK BECHBI 1
TpaXJaHCKOM Mexaynapoaa | 2) Kusuepa» Kusuepckoro 2) Jlau HayKH (1.03) JIEHb 37I0POBBSI (1.05)
00OpOHEI U BIif TeHb Mexnaynaponusiii | 2) BcemupHblii | paifoHa 3) 2) (7.04) 3) Hdenb IToGenpl, BaxT
TTOXKapHOU yuaurens (5.10) | neHp JieHb 00pbOBI cO | 2) MexayHapoIHBIN MexayHapoIHBIN 3) Henn TAMSTH
0e30macHOCTH 4) densb oTiia TOJIEPAaHTHOCTH CIIN Jom MexnyHapoaH JICHb 0€30IacHOro JKEHCKUH JIeHb KOCMOHABTHKH 4) MexayHapoaHbIH 1
3) (17.10) (16.11) 3) Bl JIEHb WHTEpHETa 3) BcemupHsrii (12.04) cembu (15.05)
MexnyHapoaHblil 5) Heunn 3) BcemupHsrit MexnyHapoaH cracu6o (11.01) | 4) Jlens namsitu o JIeHb 1103311 4) JleHb MEeCTHOTO 5) MexxnyHapoJHbIH 1
JICHb HHTECpHETA JICHb TIAMSTU BIif JICHB 3) poccusiHax, (21.03) CaMOYIpaBICHHS JETCKOTO TenedoHa ¢
pacrpocTpaHeHus 6) Bcemupnsbiii | sxepts JTII WHBAJHIIOB MexayHapoaH | UCTIOTHSBIIMX 4) Beepoccuiickas (21.04) (17.05)
rpamotHocTH (8.09) | meHb (17.12) (3.12) BIif ICHb IAMSATH | CIIY>KCOHBIH JIOJT 3a | HEACS JSTCKOH U 5) Heun 6) JleHnb meTcKux
4) leHn MaTeMaTHKU 4) BecemupHBIit 4) [lenp JKEPTB npeaeaamMmu FOHOIIECKOW KHUTU | YYaCTHUKOB 0O0IIIeCTBEHHBIX 00BE]
CONUIAPHOCTHU B (15.10) JICHb peOcHKa HEU3BECTHOTO XosokocTa OrteuectBa (15.02) | 5) Beepoccniickas JTUKBHIAITIH (19.05)
60proe ¢ 7) (20.11), neHp connara (3.12) (27.01) 5) Hezens My3bIku It | aBapwii Ha YAC 7) JleHb claBsSIHCKOM
TEPPOPU3IMOM MexayHaponH | TpaBOBOH 5) Henn 4) leHpb MexayHapoTHBIN JeTel u (26.04) MMMCHbMEHHOCTH H KYITb
(3.09) BIil IeHb TTOMOIITA BOJIOHTEPA TTOJTHOTO JICHb POIHOTO FOHOIIIECTBA 6) Jenn noxapHoi | (24.05)
5) OubIOTEK 5) BcemupHsrit (5.12) ocBoOOXIeHUs | s3bika (21.02) 6) oxpansl (30.04) 8) Jlenn rocymapcTBeH
MesxIyHapOIHBIN (24.10) JICHb OTKa3a OT 6) leun repoeB | Jlenunrpaga ot | 6) JeHb Mesx1yHapOIHBIN 7) Beepoccuiickue | daara PD (22.05)
JICHb KECTOBBIX 8) Pewenue kypenus (21.11) OteuecTBa ¢armmcTckon 3aMUTHUKOB neHb teatpa (27.03) | mHH 3alUThl OT 9) Cnopmusnwiii ghecm
s3BIKOB (23.09) medrcnpeomemn | 6) Jlens Matepu (9.12) 6110Ka B OrteuectBa. [{Hu 7) JleHb 3amuThl 9KOJIOTHYECKOH
6)Oxcxypcuu na bix npoekmuoix | 1) OMY Dpyoum 7) deun (27.01) MykcKoi gobnectr | 3emuu (30.03) OIMACHOCTH
npupody (usyyenue | 3aday (mearcoynapoonvr | Koncturyuuun 5) Auau Y CIIaBbI 8) Hexama 8) Huum
oKpydicalouyel 9) FObuneinvie | il KOHKYpPC (12.12) npodopuentanu | 8) Pasnoysemnas HMHOCTPAHHBIX (uHaHCOBOM
cpeowl, coop damvi ouaznocmuKu 8) Hexana u npeomemnasi Heoei | S3bIKOB IrpaMOTHOCTH
npUPOOH020 nucamenei, Memanpeomemubsl | 3CTETUIECKOTO 6) Becenvie 9) OMY 9) BcemupHsrii 9) Pewenue
Mamepuana) noomos X pe3yipmamos) [MKJIA cmapmoi Cneyuanucm JICHb UMMYHUTETA | MedHCnpeOMemHbIX
7)»Mori kpaii — 10)/Jens 9)/Inu 7) 3umnue (medncoyHapoonulil (1.03) NPOEKMHBIX 3a0aY
Yomypmusy (kypc 6 | 6abywex NCUXONI02UHECKo | 3a6asbl npeomemmulil 10) deHn 10)
mevenuu (macmep — 20 300p0BbsL KOHKYpC) BOCCOCIMHEHUS Mesicnpeomemnvie
nouy2oous) Knaccoi) 10)JTv1orcHbre 10)Ulaxmamnoui u | Kpeima u Poccun KOMNJIEKCHblE
8) Ocennuii xpocc 11) Munu - 2OHKU waweunviit mypuup | (18.03) pabomoi
9) Typcnem ¢dymbon 11) Hayuno —

npaxkmuveckas

KoHpepenyus




TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 93 1 bubnnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 28
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubnmnorexka HOK
2.1 7
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 1 1 bu6nuoreka [IOK
' ¥ COJISIX https://m.eds00.ru/7f41837c¢
53 Bopna. PactBopsl. [Tonsarue 06 7 1 1 bu6muoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl o5 1 1 bubnuotexa [JOK
' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c
Hroro no pazneny 50

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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 10 bubnuoteka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b. Bu6 LIOK
HOJINOTEKA
2 - 1 1
3 OxueuTensio 3 https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
u 2
TOTO o pasaeity 3 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 1 bubmorexa LOK
p P https://m.edsoo0.ru/7f41837c
BIIEE KOJIMYECTBO YHACOB I1
OBIII OJ1 CTBO CO O 102 441

[MTPOI'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 12 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 7 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 15 1 1 bubnuorexa [HOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 34
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 5 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 9 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 8 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 11 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 33



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 7
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 22 1
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.edsoo.ru/7f413636
Hroro mo pazneny 29
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 4 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHOE Bpems 2 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4+1



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ugposbie
n/n Tema ypoka Hpasruy :)Iﬁg;l;OBaTeJIbele
pecypchl
1.0 [Ipenmer xumuun. Ponp xuMuu B xu3HU YyenoBeka. Tena bu6mmoreka [JOK
U BEIleCTBa https://m.edsoo.ru/ff0d210c
3 [TonsTHE O METOAAX TTO3HAHMS B XUMUU bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas pabota Ne 1 «IIpaBuna paGoTsl B
4 nabopaTopuu U MPUEMBI OOpAIICHHS C JTA00PATOPHBIM bubmmorexa [TOK
0GopyToBaHHEM» https://m.edsoo.ru/ff0d23dc
5.6 Uuctele BemiecTBa U cMecu. CrocoOsl pa3eneHus bubnunoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
7 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha bubnuorexa [JOK
IpUMEpe OYUCTKH ITOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
8 ATOMBI 1 MOJIEKYJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 [IpocTeie U ciI0KHBIE BEIIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
11 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
12-13 3aK0H OCTOSHCTBA COCTaBa BEIIECTB. XUMHAYECKaI bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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¢dbopMyia. BaleHTHOCTh aTOMOB XUMUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrnHocurenpHas aroMHast Macca. OTHOCHTEIbHAS

bu6mmoreka [JOK

14 MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
15-16 = MaccoBast 10JiT XUMHUYECKOT0 JIEMEHTA B COSAMHCHUH ngi;ﬁf;igrouﬁfo 4350¢
17-19 = Konmuectso BemecTa. Mok, MossipHast macca ]r?tilfs?;l;f:jigrou}?f 0d5230
20 du3nYecKre U XMMUYECKHUE SIBICHUS. XUMUYeCKas bubmuoreka [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa
21 [Ipu3Haku U yciaoBUS MPOTEKAHUSI XUMHUYECKHUX bubmmorexa [IOK
peakuuit https://m.edsoo.ru/ff0d3al6
9924 3aKOH COXpaHEHHUsI MAaCChI BEIIECTB. XUMUYECKUE bubmmoreka [JOK
YpaBHEHUS https://m.edso0.ru/ff0d3b88
95.97 Brruucnenus konndecTBa, Macchl BELIECTBA 110 bubnunoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIAN https://m.edsoo.ru/ff0d5708
98-31 Krnaccudukanus XuMHUeCcKUX peakiuii (COeTuHEHMs, bubnuotexa [JOK
pa3noKeHus, 3aMeIleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
32 M. B. JIoMOHOCOB — y4€HBIN-DHIUKIIONIEANCT. bubnuorexa [JOK
O060011eHre U crucTeMaTu3alys 3HaHU! https://m.edsoo.ru/ff0d40c4
33 KonrtponsHas pabora Nel o teme «BemecTBa u bubnuorexa [IOK
XAMUYECKHAE PEAKIIANY https://m.edsoo.ru/ff0d4290
34 Bo3nyx — cmechk ra3zoB. CocraB Bo3ayxa. Kucnopon — bubmuorexa [JOK
3JIEMEHT U MPOCTOoE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
35 Ou3NYECKNE U XMMUYECKHE CBOMCTBA KUCIOPOa bubmuorexa [JOK
(peakmuu oxucieHus, roperue). [lonarue 06 okcumax https://m.edsoo.ru/ff0d4614
36 CriocoOsI MmoTydeHus: KUCIOPO/ia B JIA0OpATOPUH H bubnmoreka [JOK

MPOMBIIITIEHHOCTH. [IpuMeHenne kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3b88
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TemmoBoii 3¢ (HeKT XUMUIECKON peaKIiu, TOHITHE O

37-38 = TEpMOXMMHUYECKOM ypaBHEHHH, IK30- U bubmmorexa [JOK

https://m.edso00.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX

39 TormBo (HedTh, yroiabs U MeTaH). 3arpsi3HEHHE bubnuorexa [IOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPAIIICHIS https://m.edsoo.ru/ff0d4c4a

40 [TpakTrueckas padota Ne 3 o teme «llomyduenue u bubnuoreka [JOK
coOupaHue KUCIOpO/ia, U3yUYEHUE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2

41 Bonopoa — sneMeHT 1 pocToe BEemecTBO. bubmmoreka [JOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4ddo

4 OU3NYECKUE U XMMUYECKUE CBOKMCTBA BOJOPO/IA. bubnunoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

bubnnoreka [JOK
43 Honsirie 0 KHCIOTAX 1 COMAX https://m.edsogru/fdeSOdZ

bubnunoreka [JOK
44 Crioco0bl TTosTy4eHust BOAOPO1a B TabopaTopun https://m.e dsoil.ru FF0d4ddO

45 [IpakTuueckas padora Ne 4 no teme «llomyuenue u bub6nuorexa [IOK
coOupaHue BOJ0OpOIa, U3yUEHUE €ro CBOUCTBY https://m.edsoo.ru/ff0d4f42
46-47  MonspHbIi 00bEM ra3oB. 3aK0oH ABOTaIpO Egg?ﬁ;ﬁ;ﬁgﬁﬁf 0d5426

48-49 Brruncnenus 00b€Ma, KOIHMUECcTBa BEIIECTBA ra3a Mo bubnmoreka [JOK
€ro U3BECTHOMY KOJINYECTBY BELIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0

50-51 Brruncnenus O6’béMOB”1“a30B o ypaBHeHVI/Ho peakuuu bubmuorexa [JOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI ra30B https://m.edsoo.ru/ff0d5708

52 du3nueckre 1 XMMUUYECKHE CBOMCTBA BOJIbI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a

. bubmuorexa [JOK
53-54  CocraB ocHoBauuii. [TorsiTre 06 HHAMKATOpPAX httos://m.e dsogru 1£10d5962

95 Bopna kak pacrBopurens. HacbiieHHbsie u bubnmoreka [JOK



https://m.edsoo.ru/ff0d4790
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HCHACBIIICHHBIC paCTBOPHI.

https://m.edsoo.ru/ff0d5b40

56-57 MaccoBas 10J1s BelecTBa B pactBope. Perenue 3amad.
[Tpaktuyeckas padora Ne 5 mo teme «IIpuroroBienue
58 aCTBOPOB C ONPEACIEHHON MacCOBOM J0JICH bubmoreia OK
P p" pea A https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
59 KonTponbras padora Ne2 mo teme «Kucnopo. bubnmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
bubmuorexka [JOK
60-61 O :
KCHJIbI: COCTaB, KJIacCH(UKAIIHsI, HOMCHKIATypa httos://m.edsoo.ru/f0d664e
[TonydyeHne u XuMHUYeCKUE CBOWCTBA KUCIOTHBIX, bubnuoreka [IOK
62-63
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
4- :
64-65  OcHoBaHus: cOCcTaB, KJacCH(PUKAIM, HOMECHKIIATypa httos://m.edsoo.ru/fod67ca
bu6mmoreka [JOK
66-67 II i i
OJTydeHHUE ¥ XUMUIECKHE CBOHCTBA OCHOBAHUI httos://m.edsoo.ru/ffod67ca
bu6mmoreka [IOK
68-69 K :
UCJIOTBI: COCTaB, KIIAaCCU(UKAIINS, HOMEHKIIATypa httos://m.edsoo.ru/ffodfee?
bu6mmoreka [IOK
70-71  Tlonyuenue €CKHE CBOMCTBA KUCIIO
HTYFICHHE H XHMITICCRHC CROUCTRA RACIOT https://m.edsoo.ru/ff0dfee2
7973 Comnu (cpennue): HOMEHKIATypa, CIOCOOBI MOTyYeHHUS, bubmuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Perenue
74 JKCIIEPUMEHTAJIbHBIX 3a/1a4 0 TeMe «OCHOBHBIS bubmoreia HOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHWYECKUX COCTMHCHUIY
7576 I'enetnyeckas CBSI3b MEXKAY KJIaCCaMHU HEOPTaHMUECKHUX bubmuoreka [JOK
COEIMHEHU I https://m.edso0.ru/00ad9a50
77 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bubmorexa [IOK

https://m.edso0.ru/00ad9cb2
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78 KonrtponsHas padora Ne3 o reme "OCHOBHBIE KIacChI bubmmorexa [IOK
HEOPraHWYECKUX COeAMHEHUMN" https://m.edsoo.ru/00ad9ela
80-79 [IepBble MOMBITKY KJIACCH(PHUKALINN XUMHUYECKUX bub6nuorexa [IOK
a1eMeHTOB. [IoHsATHE O IrpynIax CXOAHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepunonnueckuii 3akoH u [lepuonnueckas cucrema bubnmoreka [JOK
81
XUMHYeCcKuX daemMeHToB M. M. Menaeneena https://m.edsoo.ru/00ada52c
82 Ilepronasl, TPYMHIIBL, HOATPYIIIEL bubmorexa HOK
PHOARL, TPYIHBL, TOATPY https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
83 Ctpoenune aromoB. CocTaB aTOMHBIX siaep. M30Tombl
p Aep https://m.edsoo.ru/00ada342
84-85 CtpoeHue IeKTPOHHBIX 000JI0UY€K aTOMOB JICMEHTOB bubmuoreka [JOK
[Tepuonuueckoit cucremsl [l. 1. Menneneena https://m.edsoo.ru/00adaébc
XapaKkTepruCTUKa XMMHYECKOTO 3JIEMEHTA 10 €T0
86-87 @ momnoxenwmro B [lepunonnueckoii cucrteme /1. U bubmmorexa LOK
P T https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanyueckoro 3aKkoHa JUIS Pa3BUTHS HAYKU
88 u nipaktuku. [{. . MenpaeneeB — y4u€Hblii, menaror u bubmmorexa [JOK
p I a ¥ > TTEA https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
89 DNEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKUX bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
90 HNonnas xumu4deckas CBsI3b
https://m.edsoo.ru/00adac34
91 KoBanenTHas nonsapHas XUMHUUYECKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
92 KoBasienTHAs HEMIONApHAS XUMUYECKAs CBSI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
b K
93-94 CreneHb OKACIECHUS nomorexa O

https://m.edsoo.ru/00adae28
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bubmuoreka [JOK

95-96  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH 2 httos://m.edsoo.ru/00adb076
bu6mmoreka [JOK

97-98  OxucnauTeNn U BOCCTAHOBUTEIU 2 httos://m.edsoo.ru/00adb076
99 KonTponbnas padora Ne4 no teme «CTpoeHue aroma. 1 bubnmoreka [JOK

XuUMUYecKas CBSI3b» https://m.edsoo.ru/00adb486
. . bubnmoreka [JOK

100 [ToaroroBka K HTOTOBOM KOHTPOJIBHOM padoTe. 1 https://m.edsoo.ru/00adb33c
bubmuorexka [JOK

101 HTtooBast KOHTpOJIbHAS paboTa 1 httos://m.edsoo.ru/00adach?
102 PesepBHblil ypok. O60011IeHNE U CHCTEMATHU3aIHS 1 bubmmoreka [JOK

3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewma ypoxa Bcero Konrpoar — HMpakru gg[()l:ll;(:)?;eenbnue
padoTshI padoThI pecypen
1.2 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 2 bubnnoreka [HOK
xumMuueckux 3nmemMenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
3 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnmnorexka HOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
45 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 9 bubnmnoreka [HOK
BEIICCTB https://m.edsoo.ru/00adb7e2
6.7 Buibl XuMu4eckoii CBSI3M U TUIIBI KPUCTATITUYECKUX 5 bubnnoreka HOK
PEIETOK https://m.edso0.ru/00adbac6
8-9 Knaccudukanus XuMU9ecKnuX peakiui 2
10-11 PemeHI/ie 3a/1a4 M0 YPaBHEHUSIM XHUMHUYECKHUX )
peakuuit
Konrtponbnas padora Nel mo teme «IloBTopenue u
12 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1 1
KJ1acca»
13-14 Knaccudukanmsi XaMUYeCKUX PEaKiuid Mo Pa3InIHbIM 9 bubnuoteka [JOK
[IPU3HAKaM https://m.edsoo.ru/00adbch0
15 [TonsiTHE O CKOPOCTH XUMHYECKOU peakmuu. [lonsTue 1 bu6nuoreka [IOK
0 TOMOT'EHHBIX U T€TEPOTreHHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
[Tonsarue o xummuueckom paBHoBecuu. DakTopsl,
16-17 BIIMSIONINE HA CKOPOCTh XMMHUYECKOW peakiuu U 2 bubnnorexa LIOK
https://m.edsoo.ru/00adc28c
MI0JIO’KEHNE XUMUUYECKOTO PAaBHOBECHSI
18-20 OKHUCIATEbHO-BOCCTAHOBUTEIHHBIC PEAKITHH 3 but6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adcade

9122 Teopus anexTpoauTHueckoi aucconuanuu. CuiabHble bubmmoreka [IOK
1 c1a0ble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
. bubnmoreka [JOK
23-26 Honibie ypasHeHHs peaxiiit https://m.edsogru/OOadd448
97..98 XUMHUYECKUE CBOICTBA KUCIOT U OCHOBAaHUM B CBETE bubmmorexa LIOK
MIPEIICTABICHUIA 00 IEKTPOIIUTHICCKON TUCCOITUAITTT https://m.edsoo.ru/00add5d8
99-30 XUMHYECKUEe CBOMCTBA COJIEH B CBETE MPEACTaBICHUIN bubmuorexa [JOK
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI https://m.edsoo.ru/00add8b2
. bubnmnoreka HOK
31-32 Honsrite o ruzpomse coneit https://m.edsogrUIOOadd9d4
33 O06001eHne U cucTeMaTu3alus 3HAaHUK ﬁgi?;;fg;grou/}é()a ddd12
34 [Tpaktuyeckas padora Ne 1. «Pemenue bubmuoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Konr 0
35 «C;)JIeIl:;);)I(I)JJI;;:Ifqai(;T;JZZCZSHTI/IG;\:;H. XuMuyeckue brbmmorexa LTOK
https://m.edsoo.ru/00addec0
PEaKIuu B pacTBOPAX»
36.37 OO0m1as XxapakTepUCTHUKa raJOreHOB. XUMUUYECKHE bubmuorexa [JOK
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
38 Xnoposogopoa. CossiHast KUCII0Ta, XMMUUYECKHE bubmuoreka [JOK
CBOMCTBA, MTOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
39 [IpaxkTuueckas padora Ne 2 o teme «llomyuenue bu6mmoreka [JOK
COJIAHOW KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
40 Brrurcnenus o ypaBHEHUSM XUMHYECKUX PEaAKIIHiA, bubmmoreka [JOK

€CJIM OJTMH W3 PEareHTOB JIaH B M30BITKE

https://m.edso0.ru/00ade488
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bu6nuoreka [IOK

41 OO0m1as XxapakTepucTUKa 3J1eMeHTOB V| A-TpyIibl https://m.edsoo.ru/00ade64a
AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
42 cephbl U €€ COeJMHEHUH B IpUpoie. XUMUYECKHE bromorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOMCTBA Cepbl
43 CepoBoaopo1, CTpocHHE, (HU3HMUECKUE U XUMUIECKUE bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/00ade802
44 Oxcunpl cepbl. CepHast KMCII0Ta, (pU3nyecKue u bubnuoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
45 CepHas kucnoTa puznyeckre 1 XuMHU4ecKue
CBOWCTBA, IPUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
46 MIPOMBINIJICHHOTO CIIOC00a MOTYICHUS CEPHOI bubnuorexa [HOK
KHUCJIOTBL. XMMHUYECKOE 3arpsA3HEHUE OKPYXKarolen https://m.edsoo.ru/00adec8a
Cpezbl COeTMHEHUSIMH CEPBI
47-48 Brruncnenue MaccoBoil 1011 BBIXO/A MPOTYKTA bubnmnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
49 O06o0061eHrne 1o TeMe «DJIEMEHTHI 6 IPYTIb)
OO61as xapakTepUCTHKA 3JIEMEHTOB V A-TpyTIIbI.
50 A30T, pactpocTpaHeHHe B IPUpPoIe, PU3NUECKUE U bubmmorexa LOK
. https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
51 AMMHak, ero Gu3nYecKue 1 XUMHUIECKHUE CBOMCTBA, bu6nuoreka [IOK
MOJTYy4YECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
59 [IpaxkTuueckas padora Ne 3 mo teme «Ilomyuenue bubmuoreka [JOK
aMMHaKa, U3y4eHHE €ro CBOMCTB https://m.edso0.ru/00adf180
A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUIECKHE bubnuotexa [JOK
>3 CBOMCTBA https://m.eds00.ru/00adf306
54 Hcnonp30BaHne HUTPATOB U COJICH aMMOHHUS B bubnuotexa [JOK
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Ka4eCcTBE MHUHEPAIBHBIX y10OpeHnid. XuMu4yeckoe
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl COEqUHEHUSAMU
azora

https://m.edsoo.ru/00adf518

®dochop. Oxcun dhocdopa (V) u pochopras kucnora,

bu6nmoreka [IOK

55
buznYeCKre U XUMUIECKIE CBOMCTBA, MTOTYICHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaroB B KayeCcTBE MUHEPAIBbHBIX
56 0o0peHuii. 3arps3HeHNE TPUPOTHON CPEIbI bubmorexa LHOK
yAODP + 4P Pupoa pe https://m.edso0.ru/00adfc20
docharamu
57 O60061mieHue o Teme «IEMEHTHI 5 TPYIIIbD»
Yriepon, pacpocTpaHeHue B Ipupoie, pusndeckue u bubnmnoreka HOK
58 .
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Guandeckue 1 XuMHUIECKHe
. bubmuorexa [JOK
59 CBOICTBa. DKONOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
60 VYronbHas Kuciora u €€ conu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue
61 Jexucioro rasa. KauectBennas peakius Ha brbmmorexa [JOK
T . peait https://m.eds00.ru/00ae027e
KapOOHAaT-MOH
63-62 [lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX bu6muoreka [JOK
BEIIECTBAX KAK O COEAUHEHUSAX YIIIepoaa https://m.edsoo.ru/00ae054e
but6mmoreka [IOK
65-64 Kpemuwuii u ero coemnHeHus
p a https://m.edsoo.ru/00ae080a
[TpakTrueckast paborta Ne 5. Pemenue
66 SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHenme bubmmorexa TIOK
P https://m.edsoo.ru/00ae0bf2
HEMETAIUIBl U UX COCTUHEHUS
67 O6o0menue Mo Teme «JIEMEHTHI 4 TPYIIITBI»
68 KonTponpHas padora Ne3 mo teme «BaxHeitmme bubnmoreka [JOK
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HEMCTAJJIbI U UX COCAUHCHU S

https://m.edsoo.ru/00ae0el8

O6H_[aﬂ XapaKTCPUCTHKA XUMHUYCCKUX DJIEMECHTOB —
METaJUIOB. MeTainueckas CBSI3b U METaJLIndecKast

bu6nmoreka [IOK

69
KpucTaumueckas pemeérka. Gusndyeckue CBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
70-71 XuMHYECKHE CBOMCTBA METAJIJIOB. bubmuorexa [JOK
DIEKTPOXUMHUYECKUH Psijl HAIPSHKEHU METAJIIOB https://m.edso0.ru/00ae1156
bubmuorexa [JOK
72 0 0 . .
O6mmue criocoOb! noay4yeHus: MetamuioB. CIiiaBsl https://m.edsoo.ru/00ae1156
7374 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIIUA,
€CJIM OJIMH U3 PEarcHTOB COJEPIKHUT MPUMECH
75 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa [JOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
76-77
[enorrste meTaet https://m.edsoo.ru/00ae14b2
78 OKCHUIBI U TUAPOKCUIBI HATPUS U KAJIUS bubmorexa [JOK
A AP g P https://m.edsoo.ru/00ae14b2
bubnuoreka [IOK
79=80 — i i
[llemouHO3eMeTbHBIC METAIUTBI — KAJTBIIMN U MarHuu https://m.edsoo.ru/00ae 1568
81 Baxneiime CoeIMHEHNS KAl bubmorexa [JOK
4 H https://m.edsoo.ru/00ae15e8
82 O00011IEHNE U CUCTEMATU3aIMs 3HAHUI
N N bubmuorexa [JOK
83 XK 0
€CTKOCTb BOJIbI U CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae1886
84 [IpakTuueckas padora Ne 6 mo teme "YKEcTKOCTb BOJIBI bu6mmoreka [JOK
U METOABbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
85 N —— but6mmoreka [IOK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

bubmuoteka LIOK

86 A i 1
M(OTEpHbIC CBOHCTBA OKCHA U TUIPOKCHIA htps://m.eds00.ru/00ae1c64
bubmuoteka LIOK
7 K 1
8 eeso https://m.edso0.ru/00ae1d86
bu6nmoreka IJOK
88 O I i 1
KCHIBI, THApOKCcHs! U coin xenesa (1) u sxenesa (1) htps://m.eds00.ru/00ae35¢6
89 O0001IeHNE ¥ CUCTEMATU3aIUs 3HAHUH 1
90 [Mpaktudeckas padbora Ne 7. Pemenune skcnepuMeHTaIbHBIX 1 Bubmmoreka [TOK
3a1a4 1o TeMe «BakHeHIne METAIUIBL U MX COETUHEHUS https://m.edsoo.ru/00ae3de8
S| o pearemres s o e s costnn mpmeen, | 1 bitGnorera LIOK
A p A . AP P ) https://m.edso0.ru/00ae1750
BeruunciieHust MacCOBOM JTOMTU BBIXOJIa MPOYKTa PEAKIIUU
92-93 Brruricnenust MaccoBOM J0JIH BBIX01a IPOAYKTA PEaKIIuU 2
94 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI 1
95 KontponbHas padora Ned no Teme «BakHeHIne MeTauibl 1
U UX COCOAUHCHUS
96 BemecTBa 1 MaTepualibl B MOBCEIHEBHOM XKU3HU UEIOBEKA 1 bubmiorexa LIOK
- P A https://m.edso0.ru/00ae3f50
97 X €CKOe 3arps3HEHHUE OKPYKAIOIIeH cpe 1 bubmorexa LIOK
MUY I'PA3HCHN u bl
P Py Her cpen https://m.edso0.ru/00ae4270
98 Ponp XMMuH B pEIICHHH SKOJOTHYSCKUX POoOIeM 1 Bubmmorexa LIOK
p P https://m.edsoo.ru/00ae4270
bu6nmoreka IJOK
. i 1
99 O00011IeHHE ¥ CUCTeMATHU3alNs 3HAHU I htps://m.eds00.ru/00ae0d0a
butmoreka [IOK
100 u 1
TOrOBAs KOHTPOLHA paboTa https://m.edsoo.ru/00adb33c
. bu6nmoreka IJOK
101-102 " Peseppibtii ypox. 1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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