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HHOACHUTEJBHAA 3AIIMCKA

IIporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIero 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUHU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTenbHbIX oprannzanusix Poccuiickoit dexepanuu.

[IporpamMa mo XuMuHM JA€T MpeJCTaBlI€HHE O LEsIX, oOmed crpareruu oOy4yeHHs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO TpPEAMETa, YCTaHABIWBACT
o0s13aTesIbHOE MPEAMETHOE COoJlepKaHKe, MpelycMaTpUBaeT paclipesieieHne ero mno kKjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPorpamMmbl [0 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
Y Ka4eCTBEHHbBIE XapaKTEPUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO I0CJIE0BATEIbHOCTh U3YYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUaIOIIMXCs, ONpeaesiieT BO3SMOXKHOCTH MpeAMeTa AJIs pealu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOro o01miero obpa3oBaHusi, a TaKke TpPeOOBaHUI K pe3ynbTaTaM OOY4YEHUS XUMHM Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOMN JIEATEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 1151 (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
IpeCTaBICHUN 0 MaTepUabHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30IaCHOCTH, IPOOIIEM 3PaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaan3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHONH  yueOHOM  JEesATETbHOCTH,  JKCIEPUMEHTAJIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUIEHHS, 3aKJIaJblBa€T OCHOBBI LEJIOCTHOTO
B3IJISiJa HA €IMHCTBO IPUPOABI M 4YEJIOBEKAa, SBISAETCS OTBETCTBEHHBIM  ITAalloM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUarOLINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBieHHs B OOyYeHUM XUMHH OOecreduBaroTCsl creuu(UuKon coiepxaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTUPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaepxaHHUsi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMIY MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYE€HHUS O CTPOEHUHU aToOMa U XUMHYECKOU CBS3H;

— TpeACTaBlIeHUN 00 2JIEKTPOIUTHUECKOMN TUCCOIMAIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GYHKIIUY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAaHUIO U METOJIaM [MO3HaHUs B Hayke. M3ydueHune xumun
MIPOUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUeOHBIX MpeaAMeToB: «OKpyKarouuil
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHUM XUMHUHU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIILHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, f3blka HAyKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIuil, B
bopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATENIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBLHON U y4eOHO-HCCIIeIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII OE3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MpPUOOpPEN TaKKe LeH, KaK:

— opMHpOBaHNE HMHTEIUIEKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBIECHHOCTh OOyUYEHUS Ha CHUCTEMAaTHYeCKOe TMpHUOOIIeHHEe OOydJalomuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— o0ecrieueHue yCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0Yy4YaloIMMUCA OIbITa
pa3HOOOpa3HON MAEATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3JTMYHBIX BUOB JIEATECIHLHOCTH;

— ¢opmupoBanue 001el GyHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATh M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONB3Ysl 3HAHUSI U OTIBIT,
MOJTy4YeHHBIC TIPH M3yYEHUU XUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HH U TPYJIOBOM JCSATEIHHOCTH;

— ¢opMUpOBaHUE Yy O0YYAIOMINXCS TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs [EHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHSI CBOErO 3J0POBbS M OKPYKAIOIIEH MPHUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaMPaBICHHOCTH JTaTbHEHUIIIEro o0yueHusl.

OO61iee yuCIoO 4acoB, OTBEIEHHBIX ISl M3YUYEHHS] XMMHH Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/JbHbIE XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YeJIOBEKa. XUMHUS B CUCTEME HayK. lTena u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuu. YucTtele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 1eMeHThl. CHMBOJIBI XUMUYECKUX 3JIeMEeHTOB. [IpocThie
U CJIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmyia. BaeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KomnnuecTBo BenectBa. Mosb. Monsipaas Mmacca. B3anMocBs3b KOIMUYECTBA, MAaCChl U YHCIIa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKIX COCTUHEHU.

Ou3nyecKkue M XUMUYECKHE SIBICHUA. XUMHUYECKass peakuus U e€ MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyIO0#, MmpaBuiaMu paboThl B JabOpaTopuu U MpUEMaMH
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoieHne pu3nueckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIOTOM) SIBJICHH, HAOM0IeHUE U
OMNHUCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIui (pa3ioKeHne caxapa, B3auMOCICTBIE
CEpHOH KHUCIOTHI C XJopuaoMm Oapus, pasioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Menu (II), nuzydenue crnocoOoB paszieneHus cMeceit:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULIIHS, Xpomarorpadus,
IIPOBEJICHUE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/JaHUE MOJEIEH MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopojg — 31eMEHT M NMPOCTOE BEUIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — aljgoTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TemnoBoit 3PQPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMUYECKHE peakuuu. TOmauBO: yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BeniecTBo. Haxoxnenne Boiopoaa B mpupoie, puandeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MosTydeHus. KuciaoTter u comu.

Moutsipabiii 006€M Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HackiieHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJ.



Knaccugukanus nHeopranmueckux coeauneHuil. Oxcuasl. Knaccuduxanus oxcumos:
coyieoOpasyrorire (OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. Homenkiarypa
okcu10B. DU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcnoBanus. Knaccudpukanuss OCHOBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucior. @u3nueckue ¥ XUMUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coseil. @usndeckue U XuMU4eckue cBoicTBa cojeil. [lomydyenue
COJICH.

['eHeTnyeckas CBsI3b MEXAY KJacCaMHM HEOPraHMUECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeJIeIeHNE COAEp KaHusl KUCIOpo/ia B BO3/yXe, MOJyYeHHEe, COOMpaHHe,
pacrio3HaBaHME W HU3y4€HHE CBOICTB KHCIOpOJa, HAOJIIOJEHHE B3aUMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHUs TOpeHus (moxapa), O3HaKOMIIEHUE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIyd€HHE, COOMpaHHUe, paclio3HaBaHHUE U
M3y4eHUEe CBOWMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MO’KHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB), HAOII0IeHUE 00Pa310OB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAaCcCOBOM JOJIEHW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/ulaMM (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3anMoieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOThI, KUCIIOT C METAJUIaMU, PeaKkLui
HEUTpaau3aluu, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJHOIO METajlla Ipyrum
U3 PacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3alad 1o TeMe «Baxneimme knacchl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauvecknii 3akoH u Ilepuoanyeckas cucrema xumuyeckux diementos JI. H.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMEHTOB. [oHATHE O TpyNIax cXOAHbIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMETbHbIE METALIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

[Tepuognueckuit  3akoH. Ilepuoguueckas cucremMa XHMMHYECKHMX DJJI€MEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u JummHHonepuoanas ¢opmsl [leprnoandeckoil cucTeMbl
xumuyeckux oanemeHToB JI. WM. Mengeneea. Ilepuonelr m rpynmbl. DuU3HYECKHH CMBICT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpOEHHUE INEKTPOHHBIX
obosouek atomMoB TepBeIXx 20 XuMHYECKHUX dyeMeHToB Ilepmomuueckoir cucrtemst [l.
N. MenneneeBa. XapakTepuUCTHKa XMMUYECKOT'0 3JIEMEHTA 110 €ro N0J105KeHuIo B [leproanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajiiyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyINIaM M Mepruoiam.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTUKU. J[. . MeHneneeB — y4€HbIN U IPpaKJaHUH.

XuMnueckas CBSI3b. KoBanenrnas (monsipHas u HEMOJIIpHAsL) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. VIoHHAas! CBSI3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu. [Iponecchl okucaeHus
U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3ydeHre 00pa3IloB BEIIECTB METAILIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IITHKA
C pacTBOpaMH KHCIOT U WIeJioued, MPOBEIACHHE ONBITOB, HUIIOCTPUPYIOLUIUX TMPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 8 KJIAcce OCYIIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rTUMOTEe3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpEHHEe, MOJIETb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ], HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJ0, O0bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuit 3akoH. Ilepuoguueckass cucTteMa XHMMHUYECKUX dieMeHToB /I
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOICTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MNEPUOJOB, KajMsl, KaJdblMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHMUYECKOM CBSI3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIMXCSA K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEJIMHEHUM, FeHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakUuil 1Mo pa3iMyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
Y4YaCTBYIOUIMX B PEaKI[MH BEILECTB, 10 TEMJI0BOMY 3P (DEKTY, 0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YYacTUIO KaTaju3aTopa). OJK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocT XxuMHueckoil peakiuu. IloHsTue 00 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o XuMuyeckom paBHoBecHH. PaKTOPBhI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKIUy U MOJ0KEHHE XMMHUUECKOTO PABHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, JJIEKTPOHHBIM OalaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust 3IE€KTPOIUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUThl. KaTnousl,
AHUOHBI. MeXaHMU3M JIMCCOLMAIIMH BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconanuu. CUIIbHBIE U Cl1a0ble SJIEKTPOIUTHI.

Peakunnu moHHOro oOMeHa. YClIOBUSI MPOTEKaHUS peaklui HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUuu Ha HOHBI.
[TousTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJENISAMU KPHCTALTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIUH OT BO3ACUCTBUS PAa3IMYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLEcCca AUCCOLMALUN
KHCJIOT, 1EJ0Y€eH U cosiel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEPUAIIOB), IPOBEICHUE OIIBITOB,
WITIOCTPUPYIOIUX MPU3HAKM NPOTEKaHUs pPeakLuid MOHHOro obMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluu pa3jiokKeHHs, COSAMHEHHs), Paclo3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAaKIUi Ha HWOHBI, pEIICHUE
9KCHEPUMEHTAJIbHbIX 3a7a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3WYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npruMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xsiopuabl
U MX HaXOX/ICHUE B IIPHPO/IE.

OO6mas xapaktepuctuka 3i1eMeHTOB VIA-rpynnbel. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3HYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oO1mIMe Kak MmpeIcTaBUTeIsl KJiacca KUCIIOT U CrieluuIecKue). XMMHUYECKHE PEaKIuu, JISKAITIe
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0c00a NOIy4YeHUs: CEpHOM KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOW KHCIIOTHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenuwe cepbl u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH Cepbl
(KHCTIOTHBIE 0K/, 3arPS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmiast xapakTepucTHUKa 3JeMEeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTEMEHW OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUPOZe, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMU4YecKHue
CBOWICTBA, MOJIydeHue u npuMeneHne. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢usznueckne M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3myeckue M XUMHUYECKHE CBOicTBa, mosydeHue. Vcnosib3oBaHue ¢ochaToB B KauyecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakTtepuctuka si1eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHCIICHHS. YTIIEePOJ, alUIOTPOITHbIE MOTU(BUKAIINH, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XUMUUecKue cBoicTBa. Ancopouus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yraepona, ux GU3NYecKue W XMMUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJTy4eHHE U MPUMEHEHHe. JKOJIOTHYECKHe MpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yraepona (1V),
THIOTe3a TII00aTBHOrO TOTETUICHHs KJIMMaTa, MapHUKOBBINA 3(dekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M npumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. Vcnonap3oBanne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3HCTBE.

[lepBoHauabHBIC TIOHATHS 00 OPTraHMYECKMX BEIMIECTBAX KaK O COSNMHEHHSIX Yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YIII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (O6EH3MH), UX POJIb
B OBITY M IPOMBIIIICHHOCTH. [loHATHE O OMONOTMYEecKH Ba)KHBIX BEIIECTBAX: KHUpax, Oelkax,



VIJIEBOAX — WM MX POJM B JKU3HM YEJIOBEKA. MarepuallbHOE E€OUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COETUHECHMI.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IOJIyY€HHE U IPHUMEHEHHE.
CoenuHenuss kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKHU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaIOB), O3HAKOMIIEHHE C 0OpasliaMd XJOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHanoB), HaOIOJeHHe Tmporecca OOyriauMBaHUS — caxapa IMOJI  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOU
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaONIOJIeHHE MpHU3HaKa eé
NPOTEKaHMS, O3HAKOMJICHHE C (M3UYECKUMHU CBOMCTBAMH a30Ta, (ocdopa W X COeTUHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KauyeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-uoH U U3YUeHHE TPU3HAKOB UX MPOTEKAHUS,
B3alMOJICICTBIE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAIOB), HW3YYCHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, oJyyeHne, cCOOMpaHue, paclio3HaBaHue U U3yYeHHE CBOWCTB
YIJIEKUCIIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX pEakUuil Ha KapOOHAT W CUJIMKAT-UOHBI U
W3y4€HUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKLIHMEH CHIMKAaTHON
MIPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelme HeMeTalibl U UX
COEMHEHUS.

MeTanjibl M UX COCAUHEHUS

OO01mas xapakTepuCcTUKa XMMUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B llepmoamueckoii cucreme xumuuyeckux snemMeHtoB Jl. M. MennaeneeBa U CTPOCHUSI aTOMOB.
Crpoenue MertamioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAINIMYECKas pEeHIETKa.
DNEeKTPOXUMUYECKUN Pl HampsikeHUM MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MeTaisioB. OO0mue crnocoObl moydeHus MeTanoB. [[oHATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uH. CruiaBbl (CTajb, YyryH, JIOPATIOMUHHM, OpoH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaIbL: MOJOKEHNE B [leproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE HUX aTOMOB, HaXOXAeHUE B mpupone. Ousznueckue U XMMHUUECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI U THAPOKCHUIIBI HATpHs U Kanus. [[pumenenue
LIEJTOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAJIIBI MAarHUM U KAJIBLIWIL: TTOJI0)KeHUE B [lepuoanyeckoii cucreme
xuMudeckux aneMeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXICHUE B IPUPOJE.
duznueckrie U XUMHYECKHE CBOMCTBA MarHUS W Kalblusd. BakHeHIHne coemWHEHUS KalbIHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: monoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMeHTOB /I
N. MenneneeBa, CTpOCHHUE aTOMa, HAXOXKJAEHUE B Ipupoe. Pu3nueckue 1 XUMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHYECKHMX 3JIeMEHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HaX0KJI€HHE B Ipupoe. PU3NuecKue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE ¢ 00pa3liaMy METAJIJIOB U CIIJIaBOB, UX (PU3NYECKUMHU CBOMCTBAMU, U3yUCHHE
PE3YIBTATOB KOPPO3UHU METAILIOB (BO3MOXKHO MCITOJIb30BAHNE BUICOMATEPHAIOB), 0COOCHHOCTEH
B3aMMOJECHCTBUS OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, allOMUHUS, LKMHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCHU]IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XHMHS U OKPYKAKOUIAs cpeaa

BemectBa u Marepuainsl B MOBCEAHEBHON JKM3HU 4YeloBeKa. besomacHoe HCIONIb30BaHUE
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momMoms mHpu XHMHYECKUX OXKOTax H
OTpaBJICHUSIX.

XHMHYECKOE 3arpsiI3HEHUE OKPY KAIOLIEH cpenbl (MpeaeapHas 10nycTuMas KOHIIEHTpaIus
BeniecTs, gainee — [1/IK). Pons Xxumuu B penieHuu 3K0I0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3oB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUaJIbl).

Meoswcnpeomemmnbnie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3ed MpHU M3YyYEHUH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS
Yyepes3 UCI0JIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUM, TaK U MOHITHH, SBISIOLIMXCS
CUCTEMHBIMU JIJIsl OTJENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATTU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, MOJICIb, SIBICHUE, TAPHUKOBBIN (P PEKT, TEXHOTIOTHS, MAaTEPHAIIBI.

Ousuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAININYECKas PEIIETKA, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
W3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocHcTeMa, MUHEpAJbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, [TOJIE3HBIE HCKOIIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

IVNIAHUPYEMBIE PE3YJBTATbI OCBOEHHS NPOI'PAMMBLI IO XUMHUMN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHSI MPOTrPaMMbl OCHOBHOTO OOILIEro 0Opa3oBaHMS
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMA  POCCHUMCKUMHU  COLMOKYIBTYPHBIMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMaMH IOBEACHUS U
CIOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yYarOIIUXCS.

JIn4HOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPHUEHTALMH M PACIIMPEHHUE OIbITA IEATEIBHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LEHHOCTHOTO OTHOWIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUsS XMMHUYECKOH HAayKH B JKH3HHM COBPEMEHHOrO OOIIecTBa,



CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUEH O MEpeAOBbIX JAOCTHKEHHUIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBe
MHpa 1 001IeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IIPEJCTaBICHUS. O COLMAJIbHBIX HOPMax W NPaBWJIAX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-
UCCIIEIOBATEIbCKON, TBOPUYECKOI U APYruX BHJAX JEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOM JI€ATEIbHOCTH NPHU BBHIIOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMMOINIOMOILIM B Mpoliecce 3TOM y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MIOBE/ICHUE U ITOCTYIIKM CBOUX TOBAPHILEH C NO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHYECKUE  MPEJCTaBICHUs] O  BEIIeCTBE M  XUMHYECKOHW  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTaBIISAIOLIME OCHOBY JUIS
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IIPEJICTABICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUSL IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C MPUPOJHON Cpesloil, 0 pojii XUMUU B TIO3HAHUU
9TUX 3aKOHOMEPHOCTEI;

[I0O3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHbIE HA IOJyYEHUE HOBBIX 3HAHUN IO XUMUH,
HeoOXoauMble 11 OOBSCHEHUS HaOJI0/IaeMBbIX TMPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(OPMAaLIMOHHBIX TEXHOJIOTHU;

UHTEpeC K OOYYEHHMIO U TMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUIO, IPOSKTHOW M HMCCIEAOBATEIBCKON JESTEIIEHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B IajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIEICTBUNH M HENPHUITHE BPEAHBIX MPHUBBIYEK
(ynorpeOyieHUsI aJKoOrojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH NP O0PALEHUH ¢ XUMUYECKMMHU BELIECTBAMU B OBITY M pealbHOM KU3HHU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPaKTUYECKOMY HM3YUYEHHIO NMpodeccuil U TpyAa pa3InyHOro poja, yBaK€HUE K
TPYAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIM BBIOOp WHIUBUIYaJIbHOW TPAEGKTOPUU MPOAOIKEHUS
o0pa3oBaHus C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, ycHemHol npodecCUOHATBbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH I11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHUXHMYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MacHOTO MOBEACHUS P paboTe C BEIIECTBAMU,
a TaK)K€ B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJIydaeMble TPH U3YYEHUH XUMHUH, U1 PeLIeHHs 3a/1a4,
CBA3aHHBIX C OKpYXXAIOLIEH NpUPOJHONW CpeNoH, s MOBBILIEHHUS YPOBHS 3KOJIOIMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00AJbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATILHOM MPAKTHKE.



METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbE A1 (OpMHpPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, KCIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHMK U3 ATHX NPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I103HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOH 1eATeIbHOCTH.

ITo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHMSI HUCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHHWM 3HAHUIL:
PAaCKpBIBATH CMBICT XMMUYECKHUX MMOHATUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIPYTMMHU TOHATHUSIMH), WCIIOJNB30BaTh TOHSATHS JUISI OOBSCHEHHS OTIEIBbHBIX
(bakTOB U SBJIEHUH, BBIOUPATh OCHOBAHMS U KPUTEPUH JUTSI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX DPEAKIMM, yCTaHABIMBaTh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY OOBEKTaMU
U3y4YEHHsI, CTPOUThH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHBIC, J€IyKTHBHbBIC, IO AHAJIOTHH),
JIeJ1aTh BbIBOJIbI U 3aKJIIOUEHUS;

yMEHUE NPUMEHATh B IpoOIlecce MO3HAHUS MOHATHUA (MpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
IpUMEHSeMble B XUMHM MOJIEJIbHbIC MPEJCTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMBIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
MPOTUBOPEUUS B U3y4aeMBbIX IIpoLeccax U SIBJICHUSIX.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadecTBE OCHOBBI JUIs (OPMHMPOBAHUS THIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHHI;

nproOpeTeHre OIbITa MO IUIAHUPOBAHUIO, OPraHU3AlMM M MPOBEIECHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IMpoIlecca, CAaMOCTOSITEIbHO MPOTHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpOBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OINbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHUYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl HTepHeTa), KpUTHYECKH OLIEHHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE IPUMEHSATh Pa3JInYHbIe METO/bI U 3aIPOCHl IPU MOKUCKE U 0TOOpe MHPOpMauu U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNI€EHHOr0 THIMA, MPUOOPETeHHE OMbITa B 00JACTH HUCHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJOIHH, OBJIaJJ€HUE KYJIbTYPOH aKTUBHOT'O HCIIOJIb30BAHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B Ipollecce y4eOHOH U HCCIIEI0BaTENbCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleW PUPOAHOMN CPEB.



KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ 1eHCTBHUS:

YMEHUSl 3alaBaTh BOMPOCHI (B Xoae auamora W (WIKM) AMCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITOIHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHHUsI TIPEJICTABIATH IMOJTYYCHHBIE PE3YyIbTaThl MO3HABATEIIBHON JCSITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JIeJIaTh IPE3CHTALUIO0 PE3yJIbTaTOB BBITOJHEHHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1aA0OPaTOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABAaTEIbHOU U
UCCIICIOBATEIILCKOW JICATEIIBHOCTH TIPU PEIICHHH BO3HHUKAIOMIUX MPOOJeM Ha OCHOBE y4&ra
Oo0IIMX WHTEPECOB W COTJIACOBaHWS TO3UIMH (0OCYXIeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe 1eiicCTBUS:

YMEHHME CaMOCTOSITEJILHO OINpPEAEIATh LEIN AESITEIbHOCTH, IJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI peIIeHHs y4eOHBIX 1 MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBIISITh UJIM KOPPEKTUPOBATH MPE/UI0KEHHBIN alNTOPUTM JEHCTBUI TPH BHIMOJIHEHUH 3a/1aHUN
C y4éTOM IIOJIyYE€HHUS HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEILECTBAX U pEaKLUsiX,
OILICHUBATh COOTBETCTBHUE MOIYYCHHOTO Pe3yjIbTaTa 3asBJICHHOH 1IeJH, YMEHHE MCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTBHI, IIpeJlaraéMble B YCIOBUU 3a/laHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHIO 005A3aTEIBHOIO COJAEpIKaHMs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JAeWCTBUM, crneuuduueckue s
OpeaMETHOM 00sacT «XUMUsS», BUIBl JIEATEILHOCTH MO IOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K koHiy oOydeHus B 8 kJjacce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

(] PacCKpeIBaTb CMBICII OCHOBHBIX XWMHYECKHUX TIOHSATHIA: aToM, MOIJICKYJIA, XUMHAYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHTEIIbHASI aTOMHAsi U MOJICKYJIIpHasE Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COEAMHEHU U, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPUILIATEIBHOCTh, CTENIEHb OKUCIICHUS,
XUMHUYECKasi peakius, KiIacCu(UKAIMs pPEeaklHidi: Ppeaklud COSAUHEHUs, PpeaKluu
pa3I0kKEeHUs, peaKIUH 3aMELECHHS, peaKI[ui 0OMEHa, 3K30- U SHJ0TEPMHUUECKHUE PEAKIIUH,
TEII0BOM 3((EeKT peakiu, siAPO aToMa, HIEKTPOHHBINA CIIOW aToMa, aTOMHAasi OpOUTAITb,
paanyc atoMa, XUMHUYCCKaA CBA3b, IMOJIIpHAA W HEIIOJIAPHAsA KOBAJICHTHASA CBA3b, HOHHAs
CBSI3b, HWOH, KAaTHOH, aHWOH, pPAacTBOpP, MaccoBas JOJs BelecTBa (MPOIEHTHAs
KOHIICHTpAIIWs) B PaCTBOPE;



e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH M TPUMEHATH 3TH
MOHSTHS ITPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;

e HCHOJH30BATH XUMHUECKYIO CUMBOJIMKY JJIsi COCTaBICHHS (POPMYJT BEILIECTB U YpaBHEHU I
XUMHUYECKHUX PEAKIIM;

e ONpENeNATh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENCHb
OKHMCJICHHMsI 3JIEMEHTOB B OHMHApPHBIX COEIUHEHUSAX, IPHUHAIJICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COCOMHEHHWH 1o ¢dopMmynaM, BUA XUMHUECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPraHMUECKUX COEMHEHUX;

e packpbeiBaTh cMmbich Ilepuomnueckoro 3akona JI. M. MenneneeBa: J€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XMMMYECKHX JJIEMEHTOB OT HX
nosoxkeHuss B llepuoguueckoil cucTeMe, 3aKOHOB COXpPAaHEHUS MacChl BELLIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOIazpo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoandeckoil CUCTEMBI
XMMHUYECKMX 3JIEMEHTOB: pas3nyaTh IOHATUS «JIaBHas mnoxarpynna (A-rpynma)» u
«mobounass moxarpymnma (b-rpymma)», Manele u  OosbIIMEe TEPUOIBI, COOTHOCHUTH
o0o03HaueHusl, KOTopble MMeloTcsl B Tabnune «llepmonuueckas cucremMa XUMHYECKUX
anemenTtoB JI. M. MenzaeneeBa» C 4YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS ATOMOB
XMMHUYECKHX 3JEMEHTOB (cocTaB M 3apsa  sapa, oOliee YHCIOo 3JIEKTPOHOB H
pacrnpenesieHne ux 1o 3JIEKTPOHHBIM CII0AM);

e Kiaccu(uUUpPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (IO YHMCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
shdexry);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEIIECCTB Pa3IUUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAaHUE  IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

e IIPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTHM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX MIPEBPALLICHUM B Pa3IMUHbIX YCIOBUSIX;

e BBIYHCIATH OTHOCUTENBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa M0 (pOopMyse COeIMHEHHS, MaCCOBYIO JOJIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

e TPUMEHATh OCHOBHBIE OIEPAIMH MBICIUTEIbHON AEATEIbHOCTH — aHaJU3 U CHHTE3,
cpaBHeHHe, 000O0IIeHHe, CHCTEeMAaTU3alUI0, KJIACCU(HUKAIMIO, BBISIBIEHUE MPUYUHHO--
CIEICTBEHHBIX CBA3€H — I W3Y4YEHUs CBOMCTB BELIECTB M XWMHUYECKHX DPEaKLHM,
€CTeCTBEHHO-HAYYHbI€ METO/Ibl MMO3HAHUS — HAOIIOZCHUE, U3MEPEHHE, MOJIEINPOBAaHUE,
AKCIIEPUMEHT (peaibHbIN U MBICICHHBIN);

e CIENOBaTh MpaBWJIaM TOJb30BAHUS XHUMHUUYECKOM Tmocynoll u  1abopaTopHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiIaM OOpallleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMHUUYECKHX OIBITOB IO MOJYYECHHUIO U
coObupaHnio Ta3000pa3HBIX BeEIIECTB (BOJAOPOJAa M KHCIOPOJA), MHPUTOTOBICHHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
MPOBOANTh XUMHYECKHE SKCIIEPUMEHTHI IO PAClO3HABAHHWIO PACTBOPOB ILEIOYEeH H
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIAKMYC, (eHOI(PTaTIeHH, METUIOPAHXK U APYTHE).

K xoHmy oOydeHus B9 kJjacce npeAMETHbIE Pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMHUYECKHI D3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, BaJEHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKasl pEaKLIHsl, XUMUYECKasl CBA3b,
TerioBol 3¢p(deKT peakuuu, MOJb, MOJSIPHBIE O00BEM, pacTBOp, JJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAss JTUCCOLMALMS, pPEaKIUW HOHHOTO OOMeHa,



KaTajau3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTHUMbIC pPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINN, OKACIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAaHOBIIGHWE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUYECKass CBs3b (KOBaJICHTHAs,
MOHHAsI, METaJUIMYecKas), KpUCTa/sinyeckas pemiérka, KOppo3us METalIOB, CILUIABHI,
CKOpPOCTb XUMHUYECKON pEaKLuH, IIpeAesIbHO AonyctuMas koHuenrpauus [1JIK Bemecrsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX IOHATUA M NPUMEHSATh 3TU
MOHSITHUS MIPU OMKMCAHUY BEIIECTB M UX MPEBPAIICHUI;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIeHUs (hOPMYII BELIECTB U ypaBHEHUN
XUMHYECKUX PEAKIUM;

ONpPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB B COEUHEHUSX
pa3IMYHOTO COCTaBa, IPUHAJIEKHOCTh BELIECTB K OINpPENEIEHHOMY KJIACCy COEIMHEHUN
no ¢opMynaM, BUJ XUMHYECKOH CBA3M (KOBaJEHTHAs, HOHHAs, METAJIMYecKas) B
HEOPTaHMYECKUX COSMHCHUSX, 3aps]l MOHA IO XUMHYECKOH opMylie, XapaKTep Cpe/Ibl B
BOJHBIX pPACTBOPAX HEOPIaHMYECKUX COCAVMHEHUH, TUIl KPUCTAUIMYECKOW pEeIETKN
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbica [lepuoguueckoro 3akona J[. . MenaeneeBa u JeMOHCTPUPOBATh €r0
MOHUMaHWE: OIKCHIBaTh M XapakTepuzoBaTh Tabimunyio (opmy Ilepumonnueckoi
CUCTEMbI XUMUYECKHUX DJIEMEHTOB: Pa3INyaTh MOHIATHS «rJ1aBHas nmoArpymnmna (A-rpymma)y»
u «mobounas noarpynna (b-rpynna)», manble U OoJbplIME€ NEPUOABI, COOTHOCUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCS B MEPUOJUYECKONW TaliHIe, C YUCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsija sapa,
oll1ee YMCIIO AJNEKTPOHOB M PACHpPENENICHUE WX MO AIEKTPOHHBIM CIOSM), OOBICHSITH
o0111e 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIUHEHU B Ipesenax
MaJiblX IEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOEHHUS UX aTOMOB;
KIJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMUYECKHUE BEIICCTBA, XUMHUYCCKHE
peakiuu (MO0 YHMCIYy M COCTaBy YYACTBYIOIIMX B PEaKIMHU BEHIECTB, MO TEIJIOBOMY
a¢deKTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) 00IIHE U CHIEIU(PUIECKIE XUMHUUECKHUE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU MOJEKYJSIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINIA;

COCTaBJISITh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMUA KHUCIIOT, MIEJI0YEeH U COJEH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS pEaKlUid MOHHOTO OOMEHa, ypaBHEHUS pPEaKIIHii,
MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOM CBS3H MEXY BEIIECTBAMU PA3TUIHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA TMOCPEACTBOM
COCTaBIIEHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJIF0 XUMHUYECKOTO AJIEMEHTa Mo (opMmyse CoeTuHEHHs, MAaCCOBYIO JOJIO BEIIESCTBA B
pacTBOpe, MPOBOIUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKOMN PEaKInu;

coOnrofaTh TMpaBWiIa TONB30BAaHUS XUMHUYECKOW TOCylIoH ©  1a00paTOpHBIM
o0opy/noBaHUEM, a TakKe IMpaBuiia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIIMH, MOJTBEPKIAAIOLIME KAaueCTBEHHBIM COCTAaB PA3JMUYHBIX BEHIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJOpUI-, OpoMHI-, WOAWA-, KapOoHaT-, docdar-,
CUJIMKAT-, Cylb(aT-, TMAPOKCUI-MOHBI, KATHOHBI aMMOHUS ¥ HOHBI H3yYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE€ OIEpAI[MU MBICIUTENBHOU JAESITENbHOCTH — aHAJIW3 M CUHTE3,
cpaBHEHHE, 0000ITIEHNE, CHCTEMATH3AITNIO, BBISIBIICHHE TIPUUYNHHO-CIICICTBEHHBIX CBSI3EH
— JUISL U3YyYEHHUs] CBOMCTB BEIIECTB M XMMHYECKUX PpEAKIMH, €CTeCTBEHHO-HAy4YHbIE



METO/TbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHUE, MOICTHPOBAHUE, YKCIIEPUMEHT (peallbHbII
Y MBICJICHHBIN ).
TEMATHYECKOE INTIAHUPOBAHUE

8 KVIACC
Ne | HammenoBanue pas3znennos u KonunyecTBo yacos OnexTpoHHbIe (1IU(POBLIC)
n/n TEM MPOrpaMMbl Beero |[Kontp. || TIpak 00pa3oBaTeNbHbIE PECYPChI

paboTHI||paboThI

Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

1.1 | Xumus — BakHas 00J1aCTh 5 2  ||bubimoreka IIOK
€CTEeCTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPaKTUYECKOU
JeSITeIbHOCTH YEJIOBEKa

1.2||BemecTBa 1 XUMUYCCKHUE 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c

‘I/ITOFO 0 pasaeny H 20 H

‘Pa3)1e.11 2. BaxxHeiilme npecTaBUTe/ M HEOPraHNYECKUX BellleCTB

2.1||Bo3nyx. Kucnopog. 6 bu6mmoreka [IOK
[TousiTre 06 okcHmax https://m.edsoo.ru/7f41837c
2.2|Bomopon. Ionsiture o 8 1 |[bubmuotexa LIOK
KHCJIOTax M COJIAX https://m.edsoo.ru/7f41837c
2.3|Bona. PactBopsl. [Tonstue 5 1 1 bu6mmoreka [IOK
00 OCHOBaHUSIX https://m.edsoo0.ru/7f41837c
2.4||OcHOBHEBIE KJIACCHI 11 1 1 ||bubmuoreka [JOK
HEOPraHUYeCKUX https://m.edsoo0.ru/7f41837c
COCAMHEHUI
Hroro no pasneny H 30 H

Pa3nea 3. Ilepunoguyecknii 3akoH u Ilepnoagnyeckas cucrema xummuieckux djaemenTos /1. H.
Menpgeneesa. CtpoeHne aToMoB. XuMHYecKas CBsi3b. OKHCIUTENBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

3.1|[lepronnyeckuii 3aKOH U 7 bubnnoreka [JOK
[epuonuueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKUX dJIeMEHTOR /I,
N. MenpneneeBa. CTpoeHue
aTroma
3.2 || XumMuueckasi CBA3b. 8 1 bu6mmoreka [IOK
OxucauTensHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIEHBIC
peakuuu
Hroro no paszneny 15 bubnuorexa [IOK
https://m.edsoo0.ru/7f41837c
PeszepBHoe Bpemst 3 bubnmnoreka [JOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 [TPOTPAMME
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9 KJIACC

Ne
/i

Haumenosanue pasznenos
U TE€M IIPOrpaMMBl

KommuectBo yacos

Bcero

Kontp. || IIpakr.
paboTbl|| paboThI

DnekTpoHHbIe (IU(PPOBEIE)
o0pa3oBaTeNnbHbIE PECYPCHI

‘Pame.ﬂ 1. BemrecTBO M XUMHYECKHUE PeaAKIIHU

1.1|IToBTOpEeHue n 5 1 bubmuorexa [JOK
yriryOJieHre 3HaHUH https://m.edsoo0.ru/7f41a636
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca

1.2||OcHoBHBIC 4 bubmuoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XMMHYECKUX PEAKIUI

1.3 || Dnekrponutndeckas 8 1 1 bubnmoreka [JOK
IACCOLAALAS. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIUU B
pacTBopax

‘I/ITOFO 0 pazaeny H 17 H

‘Pa3)1e.11 2. HemeTa/uibl M MX COeIMHEHHS

2.1||O06mas xapakTepucTUKa 4 1 bubnuorexa [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIHA-rpynnsl. ['amorenst

2.2||0O6mas xapaKTepucTuKa 6 bubnnorexa [HOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COETUHEHUS

2.3||O06mas xapakTepucTUKa 7 1 bubnuoteka [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A3or,
¢dochop n ux
COCITUHEHUS

2.4\ 0O0mas xapakTepucTuKa 8 1 2 bubnnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COCTUHEHUS

‘I/ITOFO 0 paseny H 25 H

‘Pa:;z[en 3. MeTaJli1bl M UX COeTHHEHHUS

3.1||O6mme croiicTBa 4 bu6mmoreka [JOK
METaJIIOB https://m.edsoo.ru/7f41a636

3.2||BaxkHelinre MeTasibl U 16 1 2 bu6mmorexa [IOK
UX COEIUHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 pazfeny H 20 H

‘Pa:men 4. XuMus ¥ OKpYy:Kaouas cpeaa

4.1|BemectBa 1 MaTepuabl 3 bubnnorexka [JOK
B )KU3HU YeJIOBEeKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pa3jeny H 3 H



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

Ne |HaumeHoBaHuE pa3aeinos KonuuecTBo yacos DnexTpoHHbIE (ITUPPOBEIC)
n/m U TeM MPOTrPaMMBbl Beero | Kontp. | Ipaxr. o0pa3oBaTeNbHbIE PECYPCHI
paboThl | pabOTHI
PezepBHOE Bpemst 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
MOYPOUYHOE IIJTAHUPOBAHHUE
8 KUIACC
Ne Tema ypoxka KomnuecTBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beerol| Kowrp. | TIpakr. |[A3y1eHuA o0pa3oBaTenbHbIE PECYPCHI
paboTHI||paboThI
1 |IIpenmer xumun. Poin 1 bu6nmorexa [IOK
XMUMHUH B )KU3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u
BEIIIECTBA
2 |[loustue o MeTogax 1 bubmnoreka IIOK
[IO3HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
3 |[[Ipaktuueckas pabora Ne 1 bubnuorexa [IOK
1 «IIpaBuaa paboTsl B https://m.edsoo.ru/ff0d23dc
naboparopuu ¥ IPUEMBI
oOparieHus ¢
n1a00opaTOPHBIM
000pyIOBaHUEM
4  |Yuctble BelecTBa U 1 bu6nuorexa [IOK
cmecu. CriocoObl https://m.edsoo.ru/ff0d26ca
paszJeneHus cMmecei
5 |[IpaxTtuueckas pabora Ne 1 bubmuoreka [JOK
2 «Pa3nencuue cmecei https://m.edsoo.ru/ff0d28c8
(Ha mpUMepe OYUCTKHU
MTOBapEHHOM COJIH)»
6 ||ATOMBI U MOJEKYIIbI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 |[XuMmudeckue 3JI€MEHTHI. 1 bu6anoreka LIOK
3HaKku (CHMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHYECKHX JJIEMEHTOB
8 |[[IpocTbie U CIOXKHBIC 1 bubnuotexa [JOK
BelecTBa https://m.edsoo.ru/ff0d2a6¢c
9 ||ATOMHO-MOJIEKYJISIPHOE 1 bubnuotexa [JOK
yYeHHE https://m.edsoo.ru/ff0d2d50
10 |[3akoH nmocTostHCTBA 1 bubnunorexa LIOK
COCTaBa BEIICCTB. https://m.edsoo.ru/ff0d2eae
Xumuueckas hopmyna.
BanentHocTh aTOMOB
XUMHYECKHUX IJIEMEHTOB
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Ne Tema ypoxka KonnuecTtBo vacoB ‘ Hata DneKTpoHHbIE HU(POBBIE

/o Beero| Kontp. |[[Ipakr. [A3Y4enHs o0pazoBaTeNIbHBIE PECYPChI

paboThI||paboThI

11 ||OTHOCUTEIBbHAS aTOMHAS 1 bubnunorexa LIOK
macca. OTHOCHTEIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsI Macca

12 |[MaccoBas gonst 1 bubnunorexa LIOK
XHUMHUYECKOT0 3JICMEHTA B https://m.edsoo.ru/ff0d350c
COCTUHEHUU

13 ||KommuecTBO BemecTna. 1 but6mmoreka [IOK
Mob. Monsipnast Mmacca https://m.edsoo.ru/ff0d5230

14 ||®usnueckue u 1 bubnunorexa LIOK
XUMHUYECKHE SBICHHUS. https://m.edsoo.ru/ff0d37fa
XuMUyecKas peakius

15 |[Ipu3Haku u ycnoBust 1 bubnmnoreka HOK
MPOTEKAHMST XMMUYECKHX https://m.edsoo.ru/ff0d3al6
peakuuii

16 ||3akoH coxpanenust maccol | 1 bubnmnoreka [HOK
BelIeCcTB. XUMHUYECCKHE https://m.edsoo.ru/ff0d3b88
ypaBHCHHSI

17 ||Beruncienus komnuectna,| 1 bubnuorexa [JOK
MAaccChl BEIIECTBA 110 https://m.edsoo.ru/ff0d5708
YpaBHCHHSIM XUMHUYECKHUX
peakuuii

18 |Kiaccudukanus 1 bu6anoreka LIOK
XUMHAYECKHX PEaKITHi https://m.edsoo.ru/ff0d3f34
(coenuueHus,
pas3JIoKeHus1, 3aMeICHNS,
oOMeHa)

19 |[M. B. JlomoHOCOB — 1 bu6mmoreka [JOK
YUEHBIN-IHITUKIIOTICTUCT. https://m.edsoo.ru/ff0d40c4
O06001mmenue u
cUCcTeMaTH3aIlHs 3HAHUH

20 ([KonTpompHas pabota Nel 1 1 bubmuoreka [JOK
o teMe «Berectsa u https://m.edsoo.ru/ff0d4290
XUMHYCCKHUE PEAKITHI

21 || Bo3oyx — cmech ra3oB. 1 bub6muorexa [IOK
Cocras Bo3ayXa. https://m.edsoo.ru/ff0d448e
Kucnopon — snemeHnT u
mpoctoe BemiecTBo. O30H

22 || dusnueckue u 1 bubnunorexa LIOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d4614
KHCJI0poa (peaKiuu
OKHWCJICHUS, TOPEHUE).

[TonsTre 06 okcuaax

23 ||Crioco0Ob!I oTydeHUs 1 bu6mmoreka [JOK

KHCIIOPO/ia B https://m.edsoo.ru/ff0d497a
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No Tema ypoka KomnuectBo yacos ‘ Hara DIeKTpOHHBIE IIUPPOBHIC
n/m U3ydeHHUs| 00pa3oBaTEIbHBIE PECYPCHI

Bcero| Kontp. || [Ipakr.

paboThI||paboThI

nabopaTopuu U
IIPOMBIILIJIEHHOCTH.
IIpumeHeHue kucnopoaa

24 | TemoBoit 3¢ ekt 1 bu6mmoteka [JOK
XUMHAYECKON PEaKIiH, https://m.edsoo.ru/ff0d4790
HOHSITHE O
TEPMOXHUMUYIECKOM
YpaBHEHUH, 3K30- U
HIOTEPMHUCCKHUX
PeaKIHsIX

25 ||ToruBo (HedTh, yromp u | 1 bubnmnoreka [JOK

MeTaH). 3arpsi3HeHUE https://m.edsoo.ru/ff0d4c4a
BO3/yXa, CIIOCOOBI €ro
MPEIOTBPALLICHHS

26 ([Ipaktuueckas pabora Ne 1 1 bubnmnoreka LHOK

3 no teme «IlonydyeHue u https://m.edsoo.ru/ff0d4ae2
coOMpaHHe KUCIOPO/a,
U3y4YCHUE €T0 CBOMCTBY

27 || Bomopoa — 31eMeHT 1 1 bu6nmnorexa [IOK
MPOCTOE BEIIECTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupojie
28 || Ddusnueckue u 1 bu6anoreka LIOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d4dd0
Bogopoza. [Ipumenenue
BOJIOpO/Ia
29 |[lonsTHE O KHUCIIOTAX U 1 bu6nuorexa [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 (|Crroco0ObI omy4ueHus 1 bubmmoreka [JOK
BOJIOPOZA B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 ([IpaxkTuueckas pabora Ne 1 1 bubmuoreka [JOK
4 o Teme «IlonyueHue u https://m.edsoo.ru/ff0d4f42

coOupaHue BO0po/a,
W3y4YEHUE €r0 CBOMCTB)

32 |MonsipHblii 00BEM ra30B. 1 bu6muotexa [IOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 ||[Beruuciienus 00bEMa, 1 bubnuotexa [JOK
KOJIMYECTBA BEILECTBA https://m.edsoo.ru/ff0d55a0

rasa o ero U3BECTHOMY
KOJINYECTBY BEIIECTBA
Wi 00bEMY

34 | Berancienus 00EMOB 1 but6mmorexa [IOK
ra3oB [0 YPaBHEHHUIO https://m.edsoo.ru/ff0d5708
peaKIy Ha OCHOBE
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https://m.edsoo.ru/ff0d5708

Ne Tema ypoxka KonnuecTtBo vacoB ‘ Hata DneKTpoHHbIE HU(POBBIE
/o Beero| Kontp. |[[Ipakr. [A3Y4enHs o0pazoBaTeNIbHBIE PECYPChI
paboThI||paboThI
3aKOHa 00BEMHBIX
OTHOIIIECHUI Tra30B

35 ||dusnueckue u 1 but6mmoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d587a
BOJIBI

36 ||CocTaB OCHOBaHUIA. 1 bubnnorexa [{OK
[TousTHe 006 HHAMKATOpaX https://m.edsoo.ru/ff0d59e2

37 ||Bona xak pacTBOPHUTEINb. 1 bubnuotexa [JOK
HacplmeHubie u https://m.edsoo.ru/ff0d5b40
HEHACHIICHHBIC
pactBOpbl. MaccoBast
JI0J1s1 BELeCTBa B
pacTBope

38 |[[IpakTrueckas pabora Ne 1 1 bubnmoreka [JOK
5 o Teme https://m.edsoo.ru/ff0d5eba
«IIpuroroBiieHue
pacTBOPOB ¢
OnpeAcIEHHON MacCOBOM
J0JIel PacTBOPEHHOTO
BEIICCTBA

39 ||[KontponpsHhas pabora Ne2 1 1 bubnmnoreka [HOK
o Teme «Kucnopoj. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 ||Oxcuasl: cocTas, 1 bubnuorexa [IOK
KJIaccu(uKanusi, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 |TTonyuenue u 1 bu6muoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d664e
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

42 ||OcHOBaHHUS: COCTaB, 1 bubnuoteka [JOK
kiaccuukanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 |TTonyuenue u 1 bu6muotexa [IOK
XMUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHMI

44 || KHCIIOTHI: COCTaB, 1 bubnunorexa LIOK
KiaccuuKanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa

45 |TTonyuenue u 1 bubmuotexa [OK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ffOdfee2
KHCIIOT

46 ||Comu (cpemaue): 1 bu6mmoreka [JOK

HOMEHKJIaTypa, CII0COObI

https://m.edso0.ru/00ad9474
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Ne Tema ypoxka KonnuecTtBo vacoB ‘ Hata DneKTpoHHbIE HU(POBBIE
/o Beero| Kontp. |[[Ipakr. [A3Y4enHs o0pazoBaTeNIbHBIE PECYPChI
paboThI||paboThI
MOJTy4CHUS, XUMUYCCKUE
CBOMCTBA

47 |[TpakTrueckas padota No 1 1 bubnuotexa [JOK
6. Pemienue https://m.edsoo.ru/00ad9b7c
AKCIIEPUMEHTAIbHBIX
3aja4 1o TeMe
«OCHOBHBIE KIIaCChI
HEOPTaHUYECKUX
COCTUHEHUN )

48 |'eneTHUecKas CBSI3b 1 bu6mmoreka [IOK
MEKY KllacCaMH https://m.edsoo.ru/00ad9a50
HEOPTaHUYECKUX
COCTUHEHUN

49 ||O6001meHue u 1 bubnuorexa [JOK
cHCTeMaTH3aIlks 3HAHUI https://m.edsoo.ru/00ad9ch?2

50 |[KortpompHas pabora Ne3 | 1 1 bubnmoreka [JOK
o Teme "OCHOBHbIE https://m.edsoo.ru/00ad9ela
KJIACCBhI HEOPTAHMYECKUX
coenuHeHun"

51 |[IIepBble MONBITKH 1 bubnmnoreka LHOK
KIaccuuKanum https://m.edsoo.ru/00ad9ffa
XUMHYECKHUX 3JIEMEHTOB.

[TonsTHe 0 rpynmax
CXOIHBIX 2JIEMEHTOB

52 |[lepronnyeckuii 3aKOH U 1 bubmuoreka [JOK
[epuonuueckas cucrema https://m.edsoo.ru/00ada52c
XUMHYECKHUX 3JIEMEHTOB
J1. 1. MenaeneeBa

53 ([Iepuoasbl, rpymIIb, 1 bubmuoreka [JOK
HOJITPYTIITBI https://m.edsoo.ru/00ada52c

54 ||CtpoeHue aTOMOB. 1 bubnuoteka [JOK
CocTtaB aTOMHBIX sIJIED. https://m.edsoo.ru/00ada342
H3oTonsl

55 (|CtpoeHue 31eKTPOHHBIX 1 bu6muotexa [IOK
000JI0YEK aTOMOB https://m.edsoo.ru/00ada6bc
AJIEMEHTOB
[Tepuonuueckoit cuCTEMBI
J1. 1. MenaeneeBa

56 (| XapakTepucTuka 1 bu6mmorexa [IOK
XHUMHAYECKOTO 3JICMEHTA https://m.edsoo.ru/00ada824
IO €T0 MOJIOKESHHIO B
[Iepnonnueckoii cucreme
J. 1. MenneneeBa



https://m.edsoo.ru/00ad9b7c
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No Tema ypoka KomnuectBo yacos ‘ Hara DIeKTpOHHBIE IIUPPOBHIC

/o Beero| Kontp. |[[Ipakr. [A3Y4enHs o0pazoBaTeNIbHBIE PECYPChI
paboThI||paboThI
57 ||3nauenne 1 bubnnorexa [{OK
[Teproauueckoro 3aKoHa https://m.edsoo.ru/00ada96e

JUISL pa3BUTHS HAYKU U
npaktuku. J. W.
MeHeneeB — y4€HBIN,
NeAaror u rpakJlaHuH

58 |DnekrpoorpuniareabHOCTh|| 1 bubnuotexa [JOK
aTOMOB XMMHYECKHX https://m.edsoo.ru/00adaab8
3JIEMEHTOB

59 |MonHas XuMUYeCKas 1 bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34

60 |KoBaneHTHas moiaspHas 1 bubnmnoreka [HOK
XUMHYECKask CBA3b https://m.edsoo.ru/00adaab8

61 (KoBanenTtHast HenonsipHas|| 1 bubnmnoreka LHOK
XMMHYECKask CBA3b https://m.edsoo.ru/00adaab9

62 ||CteneHb OKUCIICHHS 1 bu6mmoreka IIOK

https://m.edsoo.ru/00adae28

63 || OkuCIUTETHHO- 1 bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/00adb076
peakuuu

64 | Oxucnurenu u 1 bubmorexa [JOK
BOCCTaHOBHTEITU https://m.edso00.ru/00adb076

65 |[KortpompHas pabora Ned4 | 1 1 bubmmoreka [JOK
o Teme «CTpoeHue https://m.edsoo.ru/00adb486
aToMa. XUMHUYECKast
CBSI3b»

66 ||Pe3epBHBIN ypOK. 1 bubnuoteka [JOK
O0o0meHne u https://m.edsoo.ru/00adb33c
cUcTeMaTu3alus 3HaHUI

67 ||[Pe3epBHBIN ypOK. 1 bubnuoteka [JOK
O0o0meHne u https://m.edsoo.ru/00ad9ch?2
cUcTeMaTu3alus 3HaHUI

68 ||Pe3epBHBIN ypOK. 1 bubnuotexa [JOK
O60061eHue u https://m.edsoo.ru/ff0d61c6
cUCTEeMAaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO 68 4 4

YACOB I10 [TPOTPAMME
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9 KJIACC

Ne Tema ypoka KomunuecTtBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n u3ydeHus|| oOpa3oBaTesbHbIE PECYPCHI

Bcero | Kontp. || [IpakT.
paboTHI
paboThI

1 |[Ilepuoguyeckuii 3aK0H. 1 bu6mmoreka [IOK
[Meproanveckas https://m.edsoo.ru/00adb59e
CHCTEMA XMMHYECKHX
anemeHToB /[. U.
Meunneneena

2 |3aKOHOMEpPHOCTH B 1 bubnuorexa [JOK

W3MCHCHHUU CBOWCTB https://m.edsoo.ru/00adb6b6
XUMHAYECKHX 3JICMCHTOB
IIEPBBIX TPEX NEPUOAOB

3 |Knaccudukanus u 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX
BEIIIECTB

4 || Buasl XUMHUYECKOH 1 bu6mmorexa [IOK
CBSI3U M TUIIBI https://m.edsoo.ru/00adbac6
KPUCTAJUTUYECKUX
pEIIETOK

5 |[KoHTponbHas pabora 1 1
Nel o teme
«IToBTOpEHUE N
yTIIyOJIeHre 3HAaHUN
OCHOBHBIX Pa3/IeioB
Kypca 8 kiacca»

6 |[Kmaccuduxarms 1 bubnuorexa [JOK
XUMHAYECKHX PEaKITHi https://m.edsoo.ru/00adbch0
10 Pa3IMYHBIM
pU3HaKaM

7 |[lIoHsiTHE O CKOPOCTH 1 bubnnorexka [JOK
XUMHUYECKON peaKIuH. https://m.edsoo.ru/00adbe9a
IToHsATHE O TOMOTEHHBIX
Y TeTePOTeHHBIX
peaKIusIx

8 |[[TonsTHE O 1 bubnuotexa [JOK
XUMHYECKOM https://m.edsoo.ru/00adc28c
paBHOBecuH. DaKTOpHI,
BIIMSIIOLIKME HA CKOPOCTh
XMMHYECKON peaKiuu u
MOJIOKEHUE
XUMHYECKOTO
paBHOBECHS

9 ||OxucnurensbHO- 1 bu6nmoreka [JOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/00adcade
peakiuu



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

Ne Tema ypoka KonunuecTBo vacoB ‘ Hata DneKTpoHHbIE HU(POBBIE
n/m Beero|[Kontp. |[TIpakr. |[A3Y4enus o0pa3oBaTeNnbHbIE PECyPChHI
paboThI
paboThI

10 || Teopus 1 bubmumoreka [IOK
AJIEKTPOTMTHIECKOI https://m.edsoo.ru/00adcd68
JMCCOLIMAITUH.

CunbHble U ciiabbie
ANEKTPOJIUTHI

11 |MonHble ypaBHEHUS 1 bubnuoreka [IOK
peakimii https://m.edsoo.ru/00add448

12 | XumMuyeckue CBOMCTBA 1 bubmuorexa [JOK
KHCJIOT ¥ OCHOBaHHMIA B https://m.edsoo.ru/00add5d8
CBETE MPEACTaBICHUI
00 3JIEKTPOIUTHYECKON
T CCOLMAITUH

13 |[XumMuyeckue cBOMCTBA 1 bu6mmoreka [IOK
COJIEl B CBETE https://m.edsoo.ru/00add8b2
IIpeicTaBIeHUM 00
JIEKTPOITUTUICCKOM
JMCCOLMAITUH

14 |[lonsiTHe 0 TUapOIM3E 1 bubnnorexka [JOK
conei https://m.edsoo.ru/00add9d4

15 ||OGo06meHue 1 1 bubmmoreka [JOK
CHCTEMATU3ALHS https://m.edsoo.ru/00addd12
3HAHUU

16 |[IpakTnyeckas padora 1 1 bubnnorexka [JOK
Ne 1. «Pemenue https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAITBLHBIX
3aauw»

17 | KontponbHas pabora 1 1 bubnuoreka [IOK
Ne2 1o Teme https://m.edsoo.ru/00addecO
«DQNeKTpoIuTHYeCKas
JICCOTIHAITHSI.

XUMUYECKHE peaklluy B
pacTBoOpax»

18 ||O6mias xapakTepuctukal 1 bubnuotexa [JOK
TaJIOTE€HOB. https://m.edsoo.ru/00addfe2
XHUMUYECKUE CBOMCTBA
Ha TIpUMepe XJIopa

19 || XmopoBomopo. 1 bubmmoreka [JOK
ComnsiHast KHCIIOTA, https://m.edsoo.ru/00ade104
XHMHYSCKHE CBOMCTBA,

MOJIy4eHuE,
MIPUMCHCHHE
20 ([IpakTrueckas pabota 1 1 bubnnoreka [JOK

No 2 o Teme
«[TomyueHnue cosstHOM

https://m.edsoo.ru/00ade348
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Ne
/i

Tema ypoka

KomnuectBo yacos ‘

Bcero

KonTp.
paboThI

IIpaxr.

paboThI

[ara
A3Y4YEHUS

DIeKTpOHHBIE U POBBIC
o0pa3oBaTeNnbHbIE PECyPChHI

KHUCJIOTBI, U3y4YECHHE €€
CBOMCTB

21

Brrancnenus no
ypaBHEHUSIM
XUMUYECKUX PEaKIIni,
€CIIH OJIMH U3
pearcHTOB JIaH B
HA30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

22

OO6m1as XxapakTeprucTruKa
yneMeHToB VIA-

IPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AJITTOTPOIIHBIC
MOTH(DHUKAITUHN CEPBI.
Haxoxaenne cepol u e€
COEAMHEHHH B IIPUPOJIE.
XHUMHYECKHE CBOMCTBA
cephl

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

24

CepoBopopo,
cTpoeHue, (GU3nIeCKre
U XUMHYECKHE
CBOMCTBa

bu6mmorexka [IOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl. CepHas
KHCII0Ta, (U3NYECKUE U
XUMHUYECKHEe CBOWCTBA,
pUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKHUE PEAKIUH,
JeKalue B OCHOBE
MIPOMBILIIEHHOTO
croco0a Mmoyry4eHus
CEpPHOM KUCIIOTBHI.
XUMUYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpeibl
COEJIMHEHUSIMU CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

Brruucnenmne maccoBoit
JIOJIA BBIXOJ1a TIPOJTYKTa
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO1m1ast XxapaKTepUCTHKA
371€MEHTOB VA-TpymIbl.
A30T, paclipoCTpaHEHNE
B IIpHUpoe, puznyeckue
U XUMHUYECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

29

AMMHAaK, ero
¢buznueckue u

bubmuorexa [JOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

Ne
/i

Tema ypoka

KomnuectBo yacos ‘

Bcero

KonTp.
paboThI

IIpaxr.

paboThI

[ara
A3Y4YEHUS

DIeKTpOHHBIE U POBBIC
o0pa3oBaTeNnbHbIE PECyPChHI

XUMHUYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHHE

30

[IpakTnueckas padbora
Ne 3 o Teme
«IlonyuyeHune ammuaxa,
U3y4EHHE €ro CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

31

A30THas KHCJIO0Ta, €€
(dbuznveckue u
XUMHYECKHE CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

32

Hcnonn3oBanue
HUTPATOB U COJICH
aMMOHHUS B KaYECTBE
MHHEpPaTbHbIX
yI0OpeHUH.
XHUMHYECKOE
3arpsi3sHEHUE
OKpY’Karollen cpeibl
COCIMHCHHSIMM a30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcun
docdopa (V) u
¢dbocdopHas Kuciora,
¢duznyeckue u
XUMHYECKHE CBOMCTBA,
MoJTy4eHue

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docdaroB B kauecTBe
MHUHEpaIbHBIX
yI00peHU.
3arpsi3HEeHue
MIPUPOHOM Cpebl
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpoCTpaHEHHE B
npupoae, Gpuznyeckue u
XUMHYECKHE CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuabl yriaepoja, ux
¢buznueckue u
XAMHYECKHE CBOMCTBA.
OKOJIOTHYCCKHE
MpoOJIeMBbI, CBSI3aHHBIC
C OKCHJIOM yTJIepo/ia
(V)

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

37

YroapHasg KUCIIOTa U €€
COJIH

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
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No Tema ypoka KomnuectBo yacos ‘ ara DIeKTpOHHBIE U POBBIC
n/m u3ydeHus|| oOpa3oBaTelbHBIE PECYPCHI

Bceero| Kontp. |ITpakr.
paboThI
paboThI

38 |[[IpakTrueckas paborta 1 1 bubnmoreka [JOK

Ne 4 o Teme https://m.edsoo.ru/00ae027e
"Ilonyuenue
YIIIEKHCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaT-HOH"

39 |[TepBoHavanbHBIC 1 bubnuorexa [JOK

MOHATHUS 00 https://m.edsoo.ru/00ae054e
OpTraHUYECKUX
BEIIECTBAX KaK O
COCJIMHEHUSIX yIIIepo/ia

40 |KpemHuwmii 1 ero 1 bubnuorexa [JOK
COEIMHEHUS https://m.edsoo.ru/00ae080a

41 |[IpakTrueckas paboTa 1 1 bubnnoreka [JOK

Ne 5. Perienune https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Baxnenmue
HEMETAJIIBI U UX
COETUHEHUS»

42 ||[KontponbHas paboTa 1 1 bubnnoreka [JOK

Ne3 1o Teme https://m.edsoo.ru/00ae0el8
«BaxHnenmmue
HEMETAJITBI U UX
COETUHEHUS

43 ||Obmas xapakrepuctukal| 1 bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00ae103e
— METaJJIOB.
Meraunueckas CBsi3b U
MeTaJTn4yecKas
KpUCTaJTHIEeCKast
pemérka. Puznyeckue
CBOMCTBA METAJIJIOB

44 | XuMHuecKre CBOMCTBA 1 bu6nmoreka [JOK
METAaJLIOB. https://m.edsoo.ru/00ae1156
DNEKTPOXUMHUYECKHIA
P HAaPsDKEHUI
METaJIJIOB

45 ||O6mue crnocoOs 1 bubmuorexa [JOK
MOJTYYEHHS METAIJIOB. https://m.edso0.ru/00ae1156
CrnaBbl. Beraucnenust
110 YPaBHEHUSIM
XUMHYECKUX PEaKIIHiA,
€CIIH OJIUH U3
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No Tema ypoka KomnuectBo yacos ‘ ara DIeKTpOHHBIE U POBBIC
n/m Beero|[Kontp. |[TIpakr. |[A3Y4enus o0pa3oBaTeNbHBIC PECYPCHI
paboThI
paboThI
pEareHTOB COACPKUT
pUMecH
46 |[TonsaTHe 0 KOPpO3UH 1 bubnuorexa [JOK
METaJIIIOB https://m.edso0.ru/00ae1278
47 ||IlemovHbIC METAILIBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 ||Okcuabl ¥ THIPOKCH/IBI 1 bubnmoreka [JOK
HATPHUS ¥ KaJIus https://m.edsoo.ru/00ae14b2
49 |[IlemoyHO3EeMEIBHBIC 1 bubmuorexa [JOK
METaJUTbI — KaJIbIUi U https://m.edsoo.ru/00ae15e8
MarHum
50 ||Baxxueiinme 1 bubnuorexa [JOK
COCIMHEHUS KAJIbIIUS https://m.edsoo.ru/00ae15e8
51 |OGobmeHne u 1
CUCTEMAaTH3AIIHS
3HaHUI
52 | KéctkocTh BOIBI U 1 bu6mmoreka [JOK
CIIOCOOBI €€ ycTpaHeHHUs https://m.edso0.ru/00ae1886
53 |[IpakTrueckas pabora 1 1 bubnnoreka [JOK
Ne 6 o Teme https://m.edsoo.ru/00aelae8
"YKEcTkoCTL BOILI U
METOJIbl €€ ycTpaHeHUs"
54 || AnmroMuHMIA 1 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 ||AmdorepHsble cBoiicTBa | 1 bubnuoreka [IOK
OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
56 |[XKeneso 1 bubmmoreka [JOK
https://m.edso0.ru/00ae1d86
57 ||Okcuapl, THIAPOKCUABI U|| 1 bubnuorexa [JOK
conu xene3a (II) u https://m.edsoo.ru/00ae35e6
xenesa (111)
58 (|O606menue n 1
CUCTeMAaTH3aIIHS
3HAHUU
59 |[[IpakTrueckas paborta 1 1 bubmmoreka [JOK
Ne 7. Pemienue https://m.edsoo.ru/00ae3de8
IKCITEPUMEHTATBLHBIX
3a/1a4 1o TemMe
«Baxueinnme MeTabl
Y UX COCTMHEHUSD
60 (|Berauciienus 1mo 1 bubnuotexa [JOK
ypaBHEHHSIM https://m.edsoo.ru/00ae1750
XUMHYECKUX PEAKIUH,
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Ne
/i

Tema ypoka

KomnuectBo yacos ‘

Bcero

KonTp.
paboThI

IIpaxr.

paboThI

[ara
A3Y4YEHUS

DIeKTpOHHBIE U POBBIC
o0pa3oBaTeNnbHbIE PECyPChHI

€CITU OJIMH U3
peareHTOB J1aH B
M30BITKE WIIN COACPIKUT
npumecu. Beraucnenns
MacCOBOM J0JIM BbIXOJa
NPOJIyKTa PEaKIuu

61 ||O000IEeHnE U
cucreMatrmni3anusia

3HaHUU

62 |KontponpHas pabora
No4 110 TEME
«Baxxgeuiie MeTajuIbl

1 UX COCIUHCHUA

63 |BemecTBa u Matepuabl
B MOBCEHEBHOM KU3HU

YCJIIOBCKaA

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

64 || Xummnueckoe
3arpsi3HEHUE

OKpY>KaroIen cpebl

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

65 ||Posib XuMuM B pereHuu
IKOJIOTHYECKUX

npobem

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

66 (|PezepBHBII YpOK.
O06o0uenue n
cucreMaTmu3anus

3HaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

67 ||Pe3epBHBIIl ypOK.
O06o0menue n
cucTeMaTu3anus

3HAHUN

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

68 (|PezepBHBII YPOK.
O06o0uenue n
cucTeMaTu3alus

3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 8 knacc/ Kysnenosa H.E., TutoBa .M., I'apa H.H., Akuroneproe o0111ecTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa U.M., I'apa H.H. AxuronepHoe o011ecTBo
«3marenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIbI IJI51 YYUTEJIA

1. Apanckas O.C., bypas 1.B. IIpoekTHas AesSTEIbHOCTD MKOJLHUKOB B TIpOliecce 00ydeHus
xumun. Meronudeckoe mocodue 8-11 kmaccrl.- M.: «Benrana-I'pag», 2005 T.

2. l'anpiruna W.B., 'aneiruna JI.B., Bocko6oitnukosa H.I1. CoBpeMeHHBIE TEXHOJIOTHH
IpenoiaBaHust XUMUHU. Y4eOHO-MeToanueckoe nocodue 8-11 kmaccol.- M.: «Benrana-I'padp»,
2009 r.

3. Bockob6oitnukosa H.I1., 'aneiruna U.B., lNaneiruna JI.B. Xumus. unaktuaeckiue KapTOIKH
8-9 knaccel..- M.: «Benrana-I'pad», 2004 r.

4. Ky3ueuosa H.E., llatanoB M.A. O0yueHre XuMUU Ha OCHOBE MEXIIPEIMETHON UHTETPALIUH.
8-9 xnaccel. YueOHOoe MeToaudeckoe nocooue. - M.: «Benrana-I'pad», 2006 r

5. Ky3uenona H.E., Jleskun A.H. 3agaunuk no xumun. 9 knacc. - M.: «Benrtana-I'pag», 2006 r.
6. Pagenkuit A.M. XumMudeckuil TpeHa)xxep. 3aiaHus Il OpraHU3alui CaMOCTOSI TEIbHOM
pabotsl yuanmuxcs 8-11 kimaccoB. Mocksa «IIpocsemienue» 2007

7. aTtanoB M.A. Ypoku xumun. Meronndeckoe nmocodue 8 kiacc. — M.: «Benrana-I'pad»,
2006 1.

1. HlaranoB M.A., Ky3uenoBa H.E. O6yuenue xumuu. PerieHne nHTErpaTuBHbIX yUe€OHbIX
npobaem. Meronndeckoe nmocodue 8-9 knaccel. — M.: «Benrtana-I'pady, 2006r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Xumusl. 8-11 kiaccel. BupryanbsHas nabopatopusi»

«bruoxumus»
«Xumus. 8-11 knaccel. Bupryanenas nadopatopusi»

«buoxumusn»
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»



