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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTE 00y4aroluXcsi, ONPEeIseT BO3SMOKHOCTU IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE I1eJieil W3y4eHHUs TpeaIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYyYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0011ero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIA XUMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepaHue CKIAAbIBACTCS W3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHSATUIO pELIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUH;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee YnCiIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XMMUM B JKM3HM 4YellOBeKa. XMMHs B CUCTEMEe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMuieckue ypaBHeHUs. Kinaccuduxarus XuMU4ecKux peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3y4YEHHE U OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJCICTBHE Mela ¢ KUCIOTOMN) sSIBIIEHUH, HaOIt01eH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenme cmocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MojieIe MOeKy (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xkucnopoga. CrocoObl TMONyYeHHS KHUCIOpoJa B Ja0OpaTopuul U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakluu. TOIIMBO: yrojilb M METaH. 3arpsS3HEHHE BO3AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

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

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinot. @usndeckue 1 XUMHYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHUE OOpPA3I[0B HEOPTaHMYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3ali, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHWMW, 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.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil 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 MEPUOIAM.



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

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CACTEMHBIMHU JUIsl OT/AEIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3461, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THNBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

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

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomatne o XxumuueckoM paBHOBecHH. DakKTOpbI, BIMSIOIIME HAa CKOPOCTHb
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTIOIb30BAHUEM METO/Ia JIEKTPOHHOI0 OasaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peaknyn moHHOTO OOMEHA. Y CIOBHUS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHA, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAHHUE AJICKTPOIPOBOJAHOCTA PACTBOPOB BEIIECTB, MpOIEcca AUCCOIHAIIUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJka, BbBIJCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIUN (FOpeHUe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KHUCIIOTa, XUMHYECKHE CBOMCTBA, TMOJydYeHHUE,
npuMeHeHue. [leficTBre Xa0pa u XJIOPOBOJIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOmme Kak TpEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TOJYYeHHUS CEpHOW KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklvsi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ IMOJTy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcnonb3zoBaHue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpexacrasieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAJIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3NYecCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BAaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEeHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTHBOras3a, NoJdy4eHue, CoOupaHue, paco3HaBaHHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
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 Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAIMYECKAs KPUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHelmme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupozae. Ousnyeckue m XMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuapl u conu skenesa (II) m xenesa (lll), ux cocras, cpoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, alFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS M THAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpW XUMHUYECKUX OXKOTax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIOB, IOJTUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTA/UIMYECKass peHiérka, CIrjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JTIOCTOBEpHONW MH(OpMALUE O MEepeoBbIX JOCTUKEHHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOIHOM Cpemoi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SIBJICHWH, ITTO3HABATEIHLHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBbIM 00pa3 JKWU3HU, OCO3HAHME IIOCJEACTBUI U HENpUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHMUYECKH 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA (1)OpMI/IpOBaHI/I$[
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IpOoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMALIMIO PA3IMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METO/IBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHOH U HcCCien0BaTeNIbCKON
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BOINpPOCH (B XoJe auanora M (W) AWCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOMIMX IMPOOJEeM Ha OCHOBE Y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemeHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce HpeaMEeTHBIC pe3y/bTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAsI aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, PEaKLUU Pa3JIoKEHUs], PEaKUN 3aMEILEHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlIeHUS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysaM, BHJI XHUMHYECKOH CBs3M
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OONbLIME TMEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIIee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUI B pa3JIMYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpPUCTAJIMYEcKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUISl COCTaBJi€HMsI (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHWH 1o (opMyraMm, BHJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllUU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHbIX
CBSI3€M — JUISl W3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJEHUE, U3MEpEeHue, MOJCIUPOBaHHE,

JKCIIEPUMEHT (PeasbHBI 1 MBICTIEHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
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

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
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.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

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
bubnunorexa 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.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 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
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MyHununaiabHoe o0meo0pa3oBaresibHOe yupexaenue «Cpennss o0umeodpazoBareabHas Ko0gIa Ne8»

c.HoBoceaunukoe

IIpusoxkenue K

PABOYEN IMNPOI'PAMME
(Unentudukarop 2109650)

yuyeOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyuarommxcst 8 — 9 kiraccon



HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 06.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
8 . PHMEP 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 21.09.2023  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clnoXKHbBIE BELIECTBA 1 bubmorexa HOK
P B 28.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YPIPHO® ¥4 04.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumitecias popuyxa. Basiewrhocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 11.10.2023  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. bubmuoreka [JOK
Monspras macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKUE SBICHHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 26.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIM4uecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HeeTBa tio yp 08.11.2023  https://m.edso0.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
P ’ 09.11.2023  https:/m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
19 Konrtponsnas padora Nel o teme bubnnorexka [JOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
M. B. JIoMOHOCOB — y4€HBIN-
20 sHmukiIoneauct. O0o0IEeHne n bubmorexa LIOK
) . 16.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 22.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmorexa HOK
posa tpeatt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu Zlqn OMBIMHCHpHcf[CTH bubmorexa [JOK
patop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa [JOK
P Ay, 06.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmorexa LHOK
yi N p poaa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 IToHsITHE O KUCIIOTAX U COMAX bubmorexa [JOK
20.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
31 Konrpornas padora sa 1 moxyromme 27.12.2023 @ https://m.edsoo.ru/ff0d4f42
32 Momnspasiii 006EM ra3oB. 3aKOH bubnmuotexa [JOK
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ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEILIECTBA r'a3a 110 €ro H3BECTHOM bubmorexa LOK
. Y 10.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciaenus 00EMOB ra3oB IO
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa bubmorexa [IOK
P R peait . 11.01.2024 @ https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B
35 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI 17.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacklleHHbie
37 51 HI;HaCLILIL)[eHHbIIe) aCTBOPEI B bubmorexa [IOK
P PEL 24.01.2024  https://m.edsoo.ru/ffod5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
[TpakTiueckas padorta Ne 5 o reme
38 «IIpurorosiieHrE PACTBOPOB C bubnnorexka [JOK
onpeeNEHHOI MacCOBOM JT0yIei 25.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbHas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiIaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
ITonyuyenune 1 XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LOK
’ P 07.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnuotexa [JOK
HOMEHKJIAaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHue u XUMHYECKUE CBOMCTBA bubnmuotexa [JOK
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OCHOBaHUM 14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiraccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KUCJIOT 21.02.2024 = https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIIATYypa,
46 cnoco((SLII) oIt )CHI/ISI XHMHquKI/Ie bubmorexa OK
y YHACHIEL, 22.02.2024  https://m.eds00.ru/00ad9474
CBOIiCTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas CBsA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHECHUI 29.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHe U cUCTEeMaTU3aLUs bubnnorexa [HOK
3HaHUU 06.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa [JOK
. 07.03.2024  https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITAU
51 XAMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' 13.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JICMCHTOB
Ileproauueckuii 3aK0H U
52 [Teproauyueckas cucteMa XUMHYECKUX bubmorexa HOK
P 14.03.2024  https://m.edsoo.ru/00ada52¢c
anemenToB 1. Y. Menaeneena
53 [Tepuoapl, rpynnsl, MOATPYMIIIbI bubmorexa [JOK
PHOAPL, TPYHIEL HOAPY 20.03.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnmuotexa [JOK
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snep. M3otomnbl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
03.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnuorexa [JOK
MenneneeB — y4€HbId, IEAAror u 10.04.2024  https://m.edsoo.ru/00ada96e
rpaKAaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHX AJICMEHTOB 11.04.2024 @ https://m.edsoo.ru/00adaab8
59 Honnas xumuueckast CBsizb bubmmorexa [JOK
17.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOJIIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmmorexa [JOK
25.04.2024  https://m.edsoo.ru/00adae28
63 OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubnunorexa [JOK
peakuuun 08.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
15.05.2024  https://m.edso0.ru/00adb076
65 KonTponbnas pabota Ne4 o reme bub6nuorexa [IOK
«CTtpoenne aroma. XuMHU4IecKast 16.05.2024  https://m.edsoo.ru/00adb486
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CBA3b»

66 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cHUCTeMaTu3aIus 3HAaHUI 22.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cucTeMaTu3alus 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
pecypchbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKUX emenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 07.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHX BEIECCTB 11.09.2023 @ https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 I1 0 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 18.09.2023
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 21.09.2023 @ https://m.edsoo.ru/00adbchO
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PCAKIUH. 25.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ’ RS B 28.09.2023  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 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHat. 05.10.2023  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil Eubmorexa ITOK
P peaxt 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
P . 16.10.2023 | https://m.edsoo.ru/00add8h?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruApoOIN3E CONIEU Bubmorexa ITOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemnienne sKcriepuMEHTAIBHBIX bubmorexa HOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a1a4»
OO01mast xapakTepUCTHKA TaJIOT€HOB.
17 XUMHYECKHE CBOMCTBA Ha IIPUMEPE Eubmiorexa IIOK
PHUMED 06.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
18 KonrtponsHas pabora Ne2 o reme bubnnorexa [JOK
«INEKTPOIUTUYECKAS TUCCOLIUALIUS. 09.11.2023  https://m.edsoo.ru/00addecO
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XUMHYECKUE PEAKIIUU B PACTBOPAX»

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE bubmmorexa [JOK
> HOAYA ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 16.11.2023  https://m.edso0.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmorexa LHOK
PeAiIuH, A 20.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 23.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpUpo/ie. XUMUYECKHE CBOMCTBA 27.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnunorexa [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubnuorexa LIOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB
08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 14.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u
29 XUMHYECKHUE CBOICTBA, MTOJIyYeHUE U bubmorexa LHOK
> 1OV 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «IlonydyeHre aMMHuaKa, U3y4eHue ero bubnnorexa [HOK
cBoiicTB». KontponbsHas padora 3a 1 21.12.2023  https://m.edsoo.ru/00adf180
MOJIyro/iue
31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHUYECKHE CBOICTBA 25.12.2023 = https://m.edsoo.ru/00adf306
Vcnonp30BaHne HUTPATOB U COJEH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 noOpeHuii. XuMudeckoe bubmorexa HOK
4 ' . 28.12.2023  https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOLIEH cpe/ibl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie " bubmorexa [JOK
P N 08.01.2024  https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TTOTyYCHHE
Hcnonb3oBanue GocaToB B
34 KaueCcTBe MUHEPAIBbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 11.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
35 VYrnepoa, pacnpocTpaHeHUE B bubnmoreka [JOK
npupoje, Gu3ndeckue 1 XUMHUYECKHe 15.01.2024  https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcupl yriaeposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYeCcKHe MpoOIeMBbl, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VrospHas KUCIIOTA U €€ COJIN bubmoreka LOK
22.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK
KadectBenHnas peakiys Ha kapOoHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpraHUYeCcKUX BElIeCTBAX KaK O bubmaorexa [IOK
P H 29.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 KpeMmunii 1 ero coe quHeHUS bubmaoreka IJOK
P A 01.02.2024 @ https://m.edsoo.ru/00ae080a
ITpakTuyeckas paGora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 3a7a4 bubnunorexa [JOK
1o teMe «BaxkHelne HeMeTaIbl U 05.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS»
KontponsHas padora Ne3 o reme
42 «Baxueiinme HeMeTayIbl U UX bubmaorexa [JOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHNSD)
OO01mmas xapakTepucTHKa
XUMHAYECKHAX DJIIEMEHTOB —
43 MeETaJIOB. MeTaltnuecKkast CBSI3b U bubmorexa LIOK
) 12.02.2024  https://m.edsoo.ru/00ae103e

METAJUINYECKasl KPUCTAJUIMYECKas
pemérka. PU3NYECKUE CBOMCTBA
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METAaJlJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKU P Bubmaorexa ITOK
P N P 15.02.2024 @ https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUS
meTauioB. CruiaBel. Beruncienus mo
45 aBHEHUSIM XUMHYECKUX PEaKIINI Bubmaorexa ITOK
P P ’ 19.02.2024  https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [ToHsATHE O KOPPO3UM METAJUIOB bubnmorexa LOK
PP 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
Iesnoumie MeTantE: 26.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus 29.02.2024 @ https://m.edsoo.ru/00ae14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnorexka [JOK
KaJablIM¥ U MarHui 04.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxneimme coeTMHEHNS KaJIBITHS bubmmorexa LHOK
07.03.2024 | https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3aIUs
3HAHUHA 11.03.2024
59 JKécTKoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUS 14.03.2024  https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECcTKOCTE BOIBI U METOILI €6 bubmmorexa LOK
" 18.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
4 A
> JTOMITHITH 21.03.2024 | https://m.edsoo.ru/00aelc64
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AMpoTepHBIE CBOIICTBA OKCHJIA U

bubmuoreka [JOK

- THAPOKCH]IA 01.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 04.04.2024  https://m.edso0.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bubmuorexa [JOK
(1) u xeme3a (1) 08.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUH 11.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 337024 bubnnoreka [JOK
o TeMe «BakHele MeTamibl U UX 15.04.2024 @ https://m.edsoo.ru/00ae3de8
COCJIMHCHHM S
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHid, €CJIN OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COJIEPKUT NpuUMecHu. Brruucnenus 18.04.2024  https://m.edso0.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MIPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUU 22.04.2024
KontponsHast padora Ne4 o reme
62 «BaxkHenme MeTajbl U UX 95.04.2024
COCTMHCHH S
63 Bemectsa u maTepuaisl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeJI0OBEKa 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHne bubnuorexa [IOK
OKpY>KaroIen cpe/bl 13.05.2024  https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnn bub6nuorexa [IOK



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

IKOJIOTHYECKUX TPOOIEM 16.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubnnoreka [HOK

CUCTEMAaTH3alMsl 3HaHUH 20.05.2024  https://m.edsoo.ru/00ae0dOa
67 PesepBHrlil ypok. O60011eH1e 1 1 bubnmoreka [JOK

CUCTEMATH3AaNI 3SHAHUN 23.05.2024  https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01eHuE 1 1 bubmumoreka [IOK

CUCTEMaTHU3allis 3HAHUU 25.05.2024  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






