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HHOACHUTEJBHASA 3AIINCKA

[TporpaMma 1o XMMUM Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABIICHA HA OCHOBE TPEOOBAaHUH K
pe3ynbprataM 0CBOEHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIeTo 00pa3oBaHMs,
npezacrasieHHbx B DI'OC 00O, a Taxke Ha 0CHOBE (enepanbHOi paboueil mporpaMMbl BOCIIUTAHHS U C
y4ETOM KOHIICTIIINH MPEToaBaHus y4eOHOTO IpeaMeTa « XUMHEsD B 00pa30BaTEIbHBIX OpPraHU3alUsiX
Pocculickoit @enepanuu.

N3yuenne xumuu:

CIOCOOCTBYET peai3alii BOZMOKHOCTEH Il CaMOPa3BUTHSA U (POPMHUPOBAHUS KYJIBTYPBI TMYHOCTH, €€
oOmieit 1 pyHKIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHPOBAHNE MBIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH 00yJIaromuXcs, HABBIKOB MX
CaMOCTOSITEIIbHOM y4eOHOM NesITeTbHOCTH, YKCTIEPIMEHTAIBHBIX M UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX
KakK B TIOBCEIHEBHOM KU3HU, TaK U B MPO(HECCHOHATEHON eI TeTHHOCTH,

3HaKOMUT CO CIIEIU(PUKON HAyYHOTO MBIIIICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IVIsI/Ia HA €IMHCTBO
MIPUPOIBI M YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM 3TAIloM B (POPMUPOBAHHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
00yUaroIuxcs;

crocoOcTBYeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PUPOJIE, K
9eJIOBEKY, BHOCUT CBOW BKJIA/I B DKOJIOTHYECKOE 00pa30BaHNe 00YIarOITIXCS.

eanm:

— ¢opMHpOBaHKE WHTEIUIEKTYAIbHO PA3BUTON JIMIYHOCTH, TOTOBOH K CAaMOOOPa30BaHHIO, COTPYIHHUYECTRY,
CaMOCTOSITEIILHOMY IPUHSTHIO PEIICHUH, CIOCOOHOM aaanTHPOBATHCS K OBICTPO MEHSIONTUMCSI YCIOBUSIM
KU3HH;

— HanpaBJIeHHOCTh OOYYEHUS Ha CUCTEMAaTHYeCcKoe MPHOOIeHNEe 00yJaloInuXCcs K CaMOCTOATEIbHON
MO3HABATENILHOM IS TEIIbHOCTH, HAYYHBIM METO[aM MO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHHU;

— obecrieueHue yCI0BUM, CITIOCOOCTBYIONTUX MPUOOPETCHUIO 00YJaIOIIUMHICS OTBITAa pa3HOOOpa3HOH
NeSITeNIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIINMN ), HIMEIOIINX
YHUBEPCAIBHOE 3HAUYCHUE JUTSl pa3TUYHBIX BUJIOB JAEATEIbHOCTH;

— dopmupoBanue 001el (yHKIIHOHATBHONW U €CTECTBEHHO-HAYyYHON I'PaMOTHOCTH, B TOM YHCJIE YMEHUIN
OOBSCHATH U OIICHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA, UCIIONB3Ysl 3HAHUS U OIIBIT, OJyYE€HHBIE IPU U3YUCHUH
XUMHH, IPUMEHSTh UX MPHU PEUICHUH MPOOJIeM B IOBCEIHEBHOM KU3HU U TPYAOBOU JESITENBHOCTH;

— ¢opMupoBaHue y 00y4aromMXCsi TYMaHUCTUYECKUX OTHOLICHUM, MOHUMAaHUS IEHHOCTH XUMHYECKUX 3HAHUHN
U1 BBIPAOOTKH SKOJIOTUYECKH 11eJ1eco00pa3HOro MOBEIEHUS B OBITY U TPYAOBOH JEATEIHHOCTU B LENAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOTHON Cpebl;

— pa3BUTHE MOTHBAIMH K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE
YCBOCHHSI 00111e4eI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAPABICHHOCTH
JanbHENIero ooyueHusl.

3anaua:

(hopMUpOBaHHE CUCTEMbl XUMUYECKUX 3HAHUHN — Ba)KHEUITNX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKHUX
TIOJIO’KEHUH, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKu, B IPHOOIIEHUHN K
HAy4YHBIM METOJaM MO3HAHUS MPU U3yUEHUH BEIIECTB U XUMHUUYECKUX PEaKlnii, B (GOPMUPOBAHUHU U PA3BUTHH
MO3HABATENbHBIX YMEHUI U X MPUMEHEHUH B yueOHO-TI03HABATEIbHON U Y4eOHO-HCCIeI0BaTENbCKON
JesITeNIbHOCTH, OCBOEHUH MPaBUJI 0€30MaCHOTO OOpAIeH s C BEIECTBAMU B TIOBCEAHEBHON KU3HU.

Mecrto npeqmera B y4eOHOM IJIaHe

OO11ee yncI0 4acoB, OTBEAEHHBIX JUI U3yYeHUs XMMHH Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus,
coctaBnseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68 yacoB (2 yaca B HENENIO).



Y4eOHUKH 1 yueOHbIe TOCOOUus
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJISA YYEHUKA
Xumus. 8 kimace: y4ue6. s oomeoopazoBarenbHbix yupexaenuit / O.C. IabpuensH. - 3-e u3j., cTpeoturl. - M.:
Hpoda, 2022. - 286 c.
Xumus. kiacc: yue0. s oodmeoopazoBarenbHbix yupexaenuit / O.C. ['abpuensH. - 3-e u3f., CTpeoTHir. - M.:
Hpoda, 2022. - 288 c.
METOANYECKHUE MATEPHUAJIBI U151 YUUTEJISA

1. T'abpuensu O. C., Bocko6oiinukosa H. I1., SirykoBa A. B. HactonbHas kKHUTa yaurtens. Xumus. 8 KiI.:
Meroaunueckoe mocodue. - M.: Ipoda, 2021.

2. I'abpuensu O. C., Smykosa A. B. Terpaap 11s 1a00paTOpHBIX OMBITOB U MPAKTHYECKUX paboT. 8 k1. K
yuebnuky O. C. 'abpuensna «Xumus. 8 kimacey. M.: poda, 2022.

3. lN'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 8 kimacc / O. C.
IMabpuensn. — M. : [Ipoda, 2021. — 109.

4. Tabpuensu, O. C. Metoauueckoe nocooue k yueonuky O. C. I'abpuensna «Xumusi». 9 xkiace / O. C.
IMa6puensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexnonoruueckue kaprol kK yueoHuky O. C. 'abpuensina «Xumus. 8 Kjaacc» : METOINYECKOE
nocobue / JI. 1. AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonoruueckue kaprol kK yueoHuky O. C. ['abpuensHa « Xumus. 9 kiiaccy : METoJuuecKoe
nocobue / JI. 1. AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KontponbHble u npoepouHble paboTel kK yueOHuky O. C. ['abpuensna «Xumus. 8» / O. C.
I"abpuens, I1. H. bepe3kun, A. A. Yimakosa u ap. - M.: [Ipocda, 2022. nanHbIe
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumus» u callT s yautens «5 uay Ha ypoK XUMHK

http://him. 1september.ru Enqunas xomnexuus [IOP: [IpeamerHas xomnexius « XuMush
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC SKCIIEPUMEHTHI: XuUMuUsl. Kommekius
Poccuiickoro o0mieo0pazoBaTeIbHOTO MOpTAIa

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anmux6epoBoit

http://www alhimik.ru Bcepoccuiickas oMmnuasa mkoJbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Opranuyeckasi XuMus: JIEKTPOHHbBIN YUEOHUK JUIS CPEIHEHN IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIN YUeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS

http://www.chemistry.ru JlucraniimoHsas oauMIMaa Mo XMMUHU: TeJICKOMMYHHUKAITMOHHBIN 00pa30BaTeIbHBIT
MIPOEKT



COAEPKXAHHUE OBYYEHUSA
8 KVIACC

[lepBoHauanbHbIC XUMUYECKUE MTOHATUS
[Ipenmer xumun. Posib XMMUM B )KHU3HU YeIOBEKAa. XMMUA B CUCTEME HayK. Tena u BeumecTBa. Gusnyeckue
CBOICTBa BelIECTB. ArperatHoe cocTosiHue Beuiects. [lonsTue o Meroiax mo3HaHus B XuMuu. Yucteie
BemiecTBa U cMecu. CriocoObl pa3iesieHusi CMece.
ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE AIeMEHThI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpocThie U CIIOKHBIE
BELIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHHE.
Xumnueckas Gopmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTABAa BEIIECTB.
OtHocutenpHas aroMHas Macca. OTHOCUTENbHAs MOJIEKYIIIpHas Macca. MaccoBasi 1011 XUMHYECKOTO
AJIEMEHTA B COETUHEHUH.
KomnuectBo BemecrBa. Moib. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YMCIIA CTPYKTYPHBIX
eIUHMUI] BerecTBa. Pacy€Tsl mo dopMynamMm XUMUYECKUX COCAMHEHUH.
dusnuecKue U XUMHYECKHUE SBJICHN. XUMHYECKasi peakius 1 e€ MPU3HAKU. 3aKOH COXPaHEHHS MacChl
BellecTB. XUMU4eckue ypaBHeHus1. Knaccudukarms XuMUIeCKUX peakiuii (COeTUHEHHS, Pa3JIOKEeHHUS,
3aMernieHus, oOMeHa).
XUMUYECKUI IKCTIEPUMEHT:
3HAKOMCTBO C XHMHUYECKOM MOCYI0M, MpaBUiiaMy pabOTHI B TA0OpaTOPUU U TPUEMAMH OOPAIIICHHS C
71abopaTopHBIM 000PYIOBAHUEM, U3yUEHHE U ONMCaHHe (PU3NUECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX
BEIECTB, HaOmoaeHne (pru3nueckux (MIaBieHne BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHHE
Y KOHJCHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHUE CBEUH, MPOKATHBAHUE METHOU MTPOBOJIOKH, B3aMO,ICHCTBHE
MeJa ¢ KHCIIOTO) SIBJICHUM, HaOIoIeHNe U ONMCaHNe MPU3HAKOB MPOTEKaHUs XMMHUECKUX pPeaKIni
(pa3noxeHue caxapa, B3aMMO/IEHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3fioxKeHHe TUAPOKCHIA METU
(IT) mpu HarpeBaHuu, B3aMMOIeHCTBHE Kese3a ¢ pacTtBopoM coiu meau (II), n3ydenne cmoco0oB pazaeneHus
cMecel: ¢ IOMOIIbI0O MarHUTa, (PUIBTPOBAHUE, BRITAPUBAHKE, TUCTUIUISILIMS, XpOMaTorpadus, MPOBEICHHE
OYHCTKHU TIOBAPEHHOU COJIH, HAOJIOIEHNE U ONUCAaHUE PE3YIbTaTOB IPOBEACHUS OTBITA, HILTIOCTPUPYIOLIETO
3aKOH COXpPaHEHHs MacChl, CO3JaHE MOJIENIe MOJIEKYI (IIapOCTEPHKHEBBIX).
Baxxueiiine npeacraBuTean HEOPraHMYECKUX BEIIECTB
Bosnyx — cmech razos. CocraB Bo3yxa. Kucnopon — aneMeHT u npoctoe BeuectBo. Haxoxaenue kuciopoaa
B Ipupoe, GU3NIYECKUEe U XUMUYECKUe cBolicTBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucnoposa.
Crioco0bl noydeHus: KUCI0po/ia B JIa0OpaTOPUH U IPOMBIIUIEHHOCTH. KpyroBopoT Kuciaoposa B pupoie.
O30H — amorponHas MoAU(UKaLKs KUCIOPOIa.
TennoBoi 3P PeKT XUMUIECKON PeaKIuK, TEPMOXUMUYECKUE YPABHEHUS, K30~ U SHAOTEPMUUYECKUE
peakuuu. TormauBo: yroias U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHIICHUE MapHUKOBOTO dPdeKTa, pa3pylieHe
030HOBOTO CJIOA.
Bogopona — anemenT u mpoctoe BemecTBo. Haxoxxaenune Bogopoaa B mpupo/ie, Gu3ndecKue U XMMUYECKUe
CBOICTBa, MPUMEHEHHUE, CI0COObI MomydeHus. Kuciotel u comnu.
Monsipublit 00b€M ra3oB. Pacy€Tsl o XUMHUYECKUM YpaBHEHUSIM.
dusnueckue cBoicTBa Bobl. Bosa kak pactBoputens. PacTBopbl. HacklllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpuMOCTh BeniecTB B Bojie. MaccoBasi 10151 BEIIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA
BoAbl. OcHOBaHUA. PoJib pacTBOPOB B MPUPOJIE U B )KM3HU YesloBeKa. KpyroBopoT Bo/bl B IPUPOIE.
3arps3HeHue NpUpOoAHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.
Knaccuduxkarms Heoprannueckux coequHennit. Oxcuapl. Knaccudukaiys oKCUI0B: coneodpasyromine
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpasytomue. Homenknarypa okcuioB. Puzndeckue U
XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.
OcnoBanwmst. Knaccudukaius ocHOBaHU: MENOYM U HEPACTBOPUMBIE OcHOBaHMs. HoMeHkaTypa
OCHOBaHUU. PU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHrne 0OCHOBaHMIA.



Kucnotsl. Knaccuduxarus xucnor. Homenknarypa kucnot. @u3nueckue 1 XUMUYECKHe CBOMCTBA KUCIIOT.
Pan aktuBnoctu meraimioB H. H. beketosa. [losryuenue Kucnor.

Conu. Homenknatypa coneit. dusnueckue U xuMuueckue cBocTBa coneil. [lonyuenue coneit.
I'eneTnueckas cBA3b MEXKY KilacCaMl HEOPraHUYECKUX COEINHEHUH.

XUMHYECKUN IKCIIEPUMEHT:

KaueCTBEHHOE OIPEIETICHUE COJCPKaHUsS KUCIIOPOA B BO3/AyXe, MTOIyYeHUE, COOUpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB KUCIIOPO/Ia, HAOII0IeHNE B3aUMOACHCTBIS BEIIECTB C KUCIOPOJIOM M YCIOBHSA
BO3HUKHOBEHHUS U MPEKpalleHUs ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OITMCaHUE UX
CBOMCTB, TOJIy4€HUE, COOMpPAHKE, PACIIO3HABAHKE U U3YUYCHHE CBOMCTB BOJOPOa (TOPEHNUE), B3AUMOICHCTBUE
Bosiopoaa ¢ okcusioM Meau (I1) (Bo3MOXKHO HCIIONIB30BaHKE BUIEOMATEpUANIOB), HaOtoIeHnEe 00pa3LoB
BELIECTB KOJMYECTBOM 1 MOJIb, HCCIeI0BaHHE 0COOEHHOCTEN PACTBOPEHHUS BELIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OTIPENIEIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICIICTBHE BO/IbI C METANIaMU (HATPHEM U KalbleM) (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHUATIOB),
uccle0BaHne 00pa3l0B HEOPraHNYECKUX BEIIECTB PA3IIMYHBIX KJIaCCOB, HAOIIOAEHNE N3MEHEHNUS OKPACKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U LIesloueH, u3ydeHne B3anmoieiicteus okcuaa meau (1) ¢ pactBopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMU, PEAKIIUI HEUTPpAIN3aL[1K, I0Jy4EeHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METAJUIa JPYTUM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe
«Baxnelmme Kiaccel HEOPraHMYECKUX COECTUHEHUI.

[Tepnonnueckuit 3axoH u lleproguueckas cucrema xumudeckux 31eMeHToB 1. 1. Menneneesa. CtpoeHue
aToMoB. XUMHYecKas cBsi3b. OKHUCIUTENbHO-BOCCTAHOBUTENIBHbIE PEAKIINU

[lepBbie MOMBITKY KJIACCU(PUKALIUN XUMUYECKUX IeMEHTOB. [IoHsATHE O TpyIax CXOJHBIX AJIEMEHTOB
(11€7I0YHbIE U 1IET0YHO3EMENbHbIE METAILIbI, TaJIOTE€HbI, MHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pa3yioT
amM(pOoTepHbIE OKCUABI U TUAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrtema xumuueckux anemenToB Jl. 1. Menneneena.
KopoTtkonepuoanas u nmuaHoniepuoanas hopmel [leproaudeckoit cucteMbl XUMUYECKUX d1eMeHToB 1. U.
Menneneena. [lepuoabl u rpynibl. PU3NUECKUNA CMBICIT MOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. Dnekrponsl. CTpoeHHe MEKTPOHHBIX 0007104eK aTOMOB
nepBbiX 20 xumuyeckux 3neMeHToB [lepuoanyeckoit cucremsl [l. . MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA M0 ero nojoxeHuto B [lepuonnueckoit cucreme /1. . Menzaeneesa.
3aKOHOMEPHOCTH U3MEHEHHUSI paJyca aTOMOB XUMHUUYECKHUX IIEMEHTOB, METANIMYECKUX U HEMETAIUTMYECKUX
CBOMCTB IO TPYIIaM U MEPUOAAM.

3nauenue [lepuoaunyeckoro 3akona u [leproanueckoil CUCTEMBbI XUMHUUYECKHUX JIEMEHTOB JIJISl Pa3BUTHS HAYKH
u npaktuku. [[. 1. MenneneeB — y4€HbIN U IpaXkJaHUH.

Xumuyeckas cBsa3b. KoBanenTHas (MonspHas U HEMOJISPHAs) CBA3b. DINEKTPOOTPULIATEIEHOCTh XUMHUECKUX
351eMeHTOB. MIOHHas CBSI3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. [Iporieccrl OKUCIIeHUs U
BOCCTAHOBJIEHUS. OKUCIHUTENN U BOCCTAHOBUTEH.

XUMUYECKUN IKCIIEPUMEHT:

n3y4yeHue oOpasIoB BEIIECTB METAIOB U HEMETAJNIOB, B3aMMO/JIEHCTBHE THIPOKCH 1A IIMHKA C paCTBOPaMHU
KHCJIOT U IIEJI0YEH, TPOBENEHNE ONIBITOB, HJUIFOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakliuu pa3aoKeHus, COSJUHEHUS).

MesxnpenMeTHbIE CBS3U

Peanu3zanus MeXnpenMeTHBIX CBA3EH MTPU U3YYEHUH XUMHHU B § KJ1acce OCYIIECTBIIIETCS Yepe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAyYHbIX MOHIATUH, TaK U MOHSATUH, SIBIISIOUIMXCA CUCTEMHBIMU IS
OTIENBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOm1re ecTeCTBEHHO-HAay4HbIe IOHATHUS: HAYYHBIN (DaKT, TUIIoTe3a, TeOpUs, 3aKOH, aHAJIU3, CHHTE3,
KJaccu(uKaIys, MepUuoIUIHOCTb, HAOIIOEHNE, SKCTIEPUMEHT, MOICTIMPOBAaHUE, U3MEPEHHE, MOJICTb,
SIBJICHUE.
®du3nka: MaTepusi, aToM, MNEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbl, PAAUOAKTUBHOCTb, MOJIEKYIIA,
SIEKTPUYECKHH 3apsij, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOsSTHUE BELIECTBa, I'a3, (hu3nveckue
BEJIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEThI, 3B€3/1b1, COMHIIE.
buonorus: porocunres, npixanue, ornocdepa.
I'eorpadus: armocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE TIOPOJIBL, TIOJIE3HBIE HCKOIIAEMBIE, TOTUTMBO, BOIHBIC
pecypChl.

9 KJIACC
BemecTBo 1 XuMuueckasi peakius
Ilepuoanueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux anemenToB . 1. Menneneesa. CtpoeHue
aToMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB XUMHUUYECKUX JIEMEHTOB NEPBBIX TPEX NEPHUOIOB, KAJIUS,
KaJbIUs M UX COCMHEHHUH B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B [leproauueckoii cucrteme u
CTPOEHUEM HX aTOMOB.
Crpoenue BeliecTBa: BUIbl XMMUYECKON CBSA3H. THUIBI KPUCTAUINYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB
BEIECTBA OT TUIA KPUCTAUINYECKON PEIETKU U BHJIa XUMUUYECKOM CBSI3H.
Knaccudukaius 1 HoMeHKIaTypa HEOPraHUYECKUX BellecTB. XUMHUUYECKHUE CBOMCTBA BELIECTB, OTHOCSILIUXCS
K pa3jM4HbIM KJIaccaM HEOPraHMYECKHUX COCIUHEHUI, TeHeTHYeCKasl CBsI3b HEOPTraHUYECKUX BEILECTB.
Knaccudukarms XuMuyeckux peakiuii o pa3InyHbIM NpU3HAKaM (110 YUCITYy U COCTaBY yYacTBYIOLIUX B
peaKkLry BEUIeCTB, 10 TEIIOBOMY 3((DEKTY, 10 U3MEHEHHIO CTETIEHEN OKHUCIEHUS! XUMUYECKUX IEMEHTOB, 110
00paTuMOCTH, [0 YYaCTUIO KaTalIu3aropa). DK30- U SHJIOTEPMHUUECKHE PEaKLIUU, TEPMOXUMHUYECKHE
YPaBHEHHS.
[Tonsitue o ckopoctn xuMndeckoi peakuu. IlonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [IoHATHE O TOMOTEHHBIX U TeTeporeHHbIX peakuusax. Ilonstue o karamuse. [lonarue o
XMMHYECKOM paBHOBECUHU. PaKTOPBI, BAUAIOIINE HA CKOPOCTh XMMUYECKOW PEAKIIUU U MOJI0KECHUE
XMUMHYECKOTO PaBHOBECHSL.
OKHUCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, JIEKTPOHHBIN OaaHC OKUCINTENIbHO-BOCCTAaHOBUTEIBbHON
peakuuu. CocTaBieHHE yPaBHEHUM OKMCIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKLIUI C HCIIOJIB30BAHUEM METOMA
ANEKTPOHHOTO OajlaHca.
Teopust AEKTPOIUTUUECKON TUCCOLMALUN. DNEKTPOJIUTBI U HEAIEKTPOIUThL. KaTHOHBI, aHHOHBI. MexaHnu3M
JMCCOLMALMH BEIECTB C PA3JIMYHBIMY BUJIAMU XUMUYECKOH CBsA3H. Crenens nucconnannu. CUibHbIE U
cJ1abble IEKTPOJIUTHI.
Peakiiun noHHOTO 0OMEHa. YCI0BUs MPOTEKaHHsI peakMi HOHHOTO 0OMEHa, MOJIHbIE U COKpaIIEHHbIE
MOHHBIE ypaBHEHHUs peakuuid. CBOWCTBa KMCIIOT, OCHOBAaHUI U coJiel B CBETe IpeACTaBIeHuil 00
EKTPOIUTHYECKON nucconnanny. KauecTBeHHble peakuuu Ha HOHBL. 1IoHATHE O ruApoIM3e Conei.
XUMUYECKUN IKCIIEPUMEHT:
03HAKOMJIEHHE C MOJEJISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAJUIOB U
HEMeTauIoB (rpaduTa U anMasa), CI0KHBIX BEIECTB (XJIOpHIa HATPHsl), HCCIeJOBaHNE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOH peakiuy OT BO3/AECHCTBHS Pa3IMUHbIX (AaKTOPOB, UCCIIEA0BAHHUE HEKTPONPOBOAHOCTH
PacTBOPOB BEILECTB, MPOLECCca JUCCOLMALIMHU KUCIIOT, 1IeJIouel u coseit (BO3MOXKHO MCIIOJIb30BAHUE BUJIEO
MaTepHajoB), MPOBEACHUE ONBITOB, WITIOCTPUPYIOIUX IPU3HAKY IPOTEKAHUS peakuii HOHHOTo 0OMeHa
(oOpazoBaHue ocajKa, BblIEIEHUE ra3a, 00pa30BaHUE BOJIbI), ONIBITOB, MIITIOCTPUPYIOLINX IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TopeHne, peakliu pa3ioKeHHsl, COSMHEHUs ), PaCllO3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKINI HA HOHBI, PEIIEHHE IKCIIEPUMEHTAIbHBIX
3ajau.
Hemeranel 1 ux coennHeHus



OOm1ast xapakTeprcTUKa rajtoreHoB. OcCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHHUSL.
Crpoenne u Gpu3nUecKrie CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha IPUMeEpE
xJiopa (B3aMMOJIEHCTBHE C METAJUIAMU, HEMETAJJIaMHU, L1es104aMu ). XiopoBogopoA. CosiHast KUCII0Ta,
XMMHUYECKHUE CBONCTBA, MOJIydeHUE, IpUMeHeHue. JleficTBIE XJ10pa U XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxwuerimune Xaopuasl 1 KX HAXOKJICHUE B IPUPO/JIE.

OOmas xapakrepucTuka 31eMeHTOB VIA-rpymmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHH
okucieHus. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJIIIOTPOIIHBIE
MOJU(HUKALINN KUCIOPOJa U CEpbl. XUMHUYECKUE CBOMCTBaA cepbl. CepoBOIOpO I, CTpoeHHE, (U3NIECKHE U
XUMHUYecKHe cBoMcTBA. OKCHJIBI CEpbl KaK MPEICTAaBUTENHN KUCIOTHBIX OKCHI0B. CepHast KUCIIoTa,
¢du3nvecKre U XUMHUUECKHe CBOMCTBA (00IIMe KaK MPEeCTaBUTENS Kjlacca KUCIOT U crenn(uIecKue).
XUMHUYECKUE PEAKIINH, JIEKAIUE B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOTY4YEeHUs CEPHOU KUCIIOTHI.
[Ipumenenne cepHoit kucaoTel. Cosiv CEpHOM KUCIOTHI, KaU€CTBEHHAs peakius Ha Cylb(aT-noH.
Haxoxnenue cepbl 1 €€ COeTMHEHNN B IpUpoJie. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0
MPEeIOTBPAICHHUSL.

OO6mmas xapakrepucTrka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE CTETIEHU
OKHUCJIEHHS. A30T, pacipoCTpaHEHue B pUpoJe, hpuznueckue u xXumMuueckue cBoiictBa. Kpyrosopor a3ora B
npuposie. AMMHaK, ero (pu3nuecKre U XMMHYECKHe CBOMCTBA, MoJlydyeHre U npumeHeHue. Conu aMMOHMUS, UX
¢bu3nueckre 1 XMMHYECKHE CBOICTBa, MprMeHeHre. KauecTBeHHas peakiiysi Ha HOHbl aMMOHHUS. A30THas
KHCTI0Ta, e€ MoTydyeHue, Gu3nyeckue 1 XuMudeckre cBoiicTBa (0OII1e Kak MpeIcTaBUTeNs Kiacca KUCIOT U
cnenuduueckue). Mcnonpb30BaHNE HUTPATOB M COJIEH aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX yIOOpEeHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE J0K/IU, 3arps3HEHNE
BO3/1yXa, MOYBHI U BO0EMOB). Docdop, ammorponHbie Moaudbukanuu Gochopa, puznueckrue U XUMHUIECKHE
ceoiictBa. Okcun docdopa (V) u pocdhopras kuciora, GU3NIECKUe U XUMHUIECKHAE CBOWCTBA, MOJIyICHHE.
Hcnons3oBanue pocdaroB B kKauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mras xapakrepucTrka 3eMeHToB [V A-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE CTETICHU
OKHUCJICHUA. YIIIEpO/, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHNE B IPUPOJIE, (pu3nueckue u
XUMHUYEcKHe cBoicTBa. Ancopouus. Kpyrosopot yrmepoaa B mpupoje. Okcuibl yrieposaa, ux pusndeckue u
XMUMHYECKHUE CBOMCTBA, JICHCTBUE HA KUBbIE OPTraHU3MBI, IOJYyYCHHUE U TPUMEHEHHE. DKOJIOTUYECKUE
po0IieMsl, CBA3aHHbIE ¢ OKcuAoM yriepona (IV), runoresa mo0anbHOrO MOTEIUICHUS! KIIUMaTa, IapHUKOBBIHA
s¢dext. YronbHas KUCI0Ta U €€ CONu, UX PU3NYECKUE U XUMUYECKUE CBOMCTBRA, MOJIY4YEeHHUE U IPUMEHEHUE.
KauectBennast peakius Ha kKapOoHaT-uOHBI. Mcronb30Banne kapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIIIJICHHOCTHU U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBaX KaK O COCMHEHMSIX yriiepoja (MeTaH, 3TaH, STHIIEH,
alleTUIICH, TaHOJI, NIMUEPHH, YKCyCHas KUcioTa). [IpupoiHbie HCTOYHUKH YIIIEBOJOPOOB (Yroib,
MIPUPOJIHBIN ra3, HeTh), MPOAYKTHI UX MepepadboTKu (OEH3HMH), UX POJIb B OBITY U MIPOMBIIIIICHHOCTH.
[TonsiTHe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: KUPaX, OesKax, yrieBoJax — U UX POJIH B KU3HU YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUUYECKUX COCIUHECHUIA.

KpemHuuii, ero ¢pusndeckue 1 XuMHUUECKUE CBOMCTBA, OTydyeHHe U puMeHeHne. CoeanHeHs] KpeMHHUS B
npupoze. Obume npeacrasieHus 06 okcuae kpeMuus (IV) u kpemuueBoii kucnore. CUIMKaThI, UX
UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHel e cTpouTesbHbIe MaTeprabl: KepaMHuKa, CTEKIIO,
LIEMEHT, OeTOH, kene300eToH. [Ipobnembl 6e3011acHOr0 UCTONIb30BaHUS CTPOUTEIBHBIX MaTepUaIoB B
ITOBCEHEBHOM JKU3HMU.

XUMHUUYECKUAN IKCIIEPUMEHT:

n3y4yeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, MPOBEICHHE KaueCTBEHHBIX
peaxIuii Ha XJIOpUI-UOHBI M HAOIIOCHNE IPU3HAKOB UX MIPOTEKAHUS, OMBITHI, OTpaXkarolue Gu3nyeckue u
XMMHMUYECKHE CBOMCTBA raJIOT€HOB U UX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAHUE BUAECOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3iaMH XJIOPUI0B (raJIOTeHUJIOB), 03HAKOMIIEHUE ¢ 00pa3liaMu cephl U e



COeMHEHUSIMU (BO3MOXKHO HCIIOJIB30BaHNE BUIEOMATEPUAIIOB), HAOMIOIEHHE TTpoliecca 0OyrIIMBaHUS caxapa
10/J] IeHiCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHUCIIOTHI, U3y4EeHHE XUMUYECKIX CBOUCTB pa30aBIeHHOMN
CEpHOU KUCJIOTHI, TPOBEICHNE KaueCTBEHHOM peakiuu Ha Cyab(daT-uoH U HaOIIONCHHE MPU3HAKa e
MPOTEKaHUs1, O3HAKOMIICHHUE C (PU3UYIECKIMU CBOMCTBAMU a30Ta, (ocopa U X COCAMHECHUN (BO3MOXKHO
MCIOJIb30BaHUE BUEOMATEPUAIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yI0OpeHuil, moaydenue, cooupanue,
pacro3HaBaHUE U U3yYEeHUE CBOMCTB aMMHaKa, IPOBEJCHUE KaueCTBEHHBIX pEeaKIuii Ha MOH aMMOHHUS 1
¢docdar-roH 1 U3ydeHNEe IPU3HAKOB UX MPOTEKAHUS, B3AMMO/ICHCTBHE KOHIICHTPUPOBAHHON a30THOM
KHCJIOTBI C MEIbIO (BO3MOKHO HUCTIONH30BAHME BUIEOMATEPUAJIOB), M3YUCHUE MOJIETICH KPUCTATUTMUYECKUX
peméTok anmasa, rpadura, QymuiepeHa, 03HaKOMJICHHE C TIPOIECCOM aJICOPOIIMU pacTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOra3a, MoJiyueHue, COOMpaHue, paclio3HaBaHUE U U3YyUCHUE
CBOMCTB YIJIEKUCIJIOTO ra3a, MPOBEICHNE KAYECTBEHHBIX PEaKIUi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YUYCHHE
MIPU3HAKOB UX MPOTEKAHUSI, O3HAKOMJIEHUE C TTPOAYKIIMEH CHIIMKATHOW MPOMBITIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a71a4 110 TeMe «BakHelIie HeMEeTaJTbl U UX COCTUHEHHUS.

MerTamibl U UX COeqUHEHUS

OO61ast XapakTEepPUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xumuieckux a1ementoB 1. Y. MenneneeBa u crpoenus aroMmoB. CTpoeHue
METAJJIOB. MeTalTnyecKkas CBsI3b U METAITHYECKast KPUCTALTNYECKas pEHIETKA. DICKTPOXUMUYECKHUH Pl
HanpspKeHUH MeTayuioB. Pu3nyeckue 1 XuMUYecKue cBoiicTBa MeTaiyioB. O0Imye cnocoObl NOMyIeHHs
MeTauioB. [loHATHE O KOPPO3UH METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uH. CriiaBsl (CTalb,
YYI'yH, AIOpaTIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[Ilennounbie MeTaiuibl: TosioxkeHue B [lepuonnueckoit cucreme xumudeckux aneMenToB 1. M. Menpeneena,
CTPOCHHE MX aTOMOB, HaXOXKJIeHHUE B npupoje. Ouzndeckrne u XUMUIECKHUE CBOWCTBA (HA IPUMEPE HATPHUS U
Kausi). OKCUIBI ¥ THAPOKCUBI HATpUs U Kanud. [IpuMeHeHne menoyHbIX METaUIOB U UX COSTMHEHUH.
[IlenouyHO3EeMeENBbHBIE METAJUIBI MArHUM M KalbLUI: NOJI0’KeHHE B [leproanueckoii cucteMe XUMHYECKUX
anemenToB JI. 1. MeHneneeBa, CTpOEHHE UX aTOMOB, HAXOKICHUE B Npupoae. PU3nyeckue U XuMHUYECKHE
CBOMCTBA MarHus 1 Kajblius. BaxkHemme coeTMHCHNS KanbIus (OKCHI, THAPOKCHU/I, COIH). JKECTKOCTH BOIBI
1 CIIOCOOBI €€ yCTpaHEHH .

AnromuHuil: nonoxenue B [lepuonnueckoit cucreme xumudeckux aneMenToB . 1. Menaeneesa, crpoeHue
aroma, HaXxoXKJieHue B npupoje. dusnueckrue U XUMUYECKHUE CBOMCTBA alltOMUHUSA. AM(OTEpHbIE CBOWCTBA
OKCHJa Y TUIPOKCH/Ia aTTFOMUHHUSL.

Keneso: nonoxxenue B [lepuoanyeckoit cucreme xumuueckux seMeHToB . . MeHnaeneeBa, cTpoeHue
aToMa, HaxoJieHue B rnpupoze. Pusnueckre 1 XMMUYECKUE CBOMCTBA kemne3a. OKCUIbI, THIPOKCHU/IBI U COIU
xene3a (II) u sxenesa (III), ux cocras, cBOKWCTBA U MOJIyYEHUE.

XUMHUYECKUN IKCTIEPUMEHT:

03HaKOMJICHHE ¢ 00pa3ljaMi METAJIOB U CIJIABOB, UX (PU3NYECKUMHU CBONCTBAMH, U3YUEHHUE PE3yJIbTaTOB
KOPPO3HH METAUIOB (BO3MOXKHO MCIOIb30BAaHUE BUIEOMATEPUAIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCHIA
KaJIbIUsS M HATPHS C BOJIOH (BO3MOKHO HMCIIOJIb30BAaHUE BUAEOMATEPHATIOB), UCCIEOBAHUE CBOICTB KECTKOM
BOJIBI, TIPOLIeCcCa TOPEHHUS JKelle3a B KUCIOPoae (BO3MOKHO UCTIOIb30BAHUE BUICOMATEPUAlIOB), MPU3HAKOB
MPOTEKaHUsI KAaUeCTBEHHBIX PEAKIMil Ha MOHBI: MarHusl, KaJblKs, aTFOMUHUS, IUHKA, skerne3a (II) u xene3a
(IIT), menu (IT), HaOnrofAeHNE U OMKMCAHKE MTPOLIECCOB OKpAITMBAHUS TNIAMEHN HOHAMU HATPHS, Kalus U
KaJbIs (BO3MOXKHO MCTOIb30BaHUE BUIEOMATEPUANIOB), HCCIIEOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA
AIIOMUHUA U TUAPOKCHU/IA IMHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4y 10 TeMe «BakHeline MeTaibl U uX
COETMHEHUSY.

XuMusi U OKpyXaroliasi cpeaa

BemectBa 1 marepuanbl B IOBCEIHEBHOM KM3HU YeNoBeKa. bezonacHoe UCIoab30BaHNE BEILIECTB U
XMUMHUYECKHUX peakiuii B ObITy. [lepBas moMOIIb TPU XUMHYECKHUX 0YKOTaX U OTPABIICHUSX.

XUMHUYECKOEe 3arpsa3HEHNE OKpYKarolleil cpe/ipl (MpeaesbHas 10MyCcTUMasi KOHIEHTpAalUs BEIIECTB, Jajiee —
[TJK). Ponb xuMu# B pelIeHUN YKOIOTHIECKUX TTPOOIIeM.



XUMHUYECKUAN IKCIIEPUMEHT:

n3y4yeHre o0pas3IoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJMMEPHBIE MaTEPHAIIBI).

MexnpeaMeTHbIe CBA3U

Peanuzanus MexXnpenMeTHbIX CBA3EH MIPU U3YYEHUH XUMUHU B 9 Kilacce OCYIIECTBIIETCS Yepe3
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHbIX MOHIATUH, TaK U TIOHSATHUH, SIBIISIOUIMXCS CUCTEMHBIMU JIJIS
OTJENIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011ue ecTeCTBEHHO-HAy4HbIE MIOHATUS: HAy4YHbIN (QakT, runoresa, 3aKk0H, TEOpuUs, aHaJIU3, CUHTE3,
KJIaccu(uKaIys, MepuoIUIHOCTb, HAaOMIOEHNE, SKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOJIOT UL, MATEPUAIIBI.

®dusznka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbl, PAIUOAKTUBHOCTb, MOJIEKYIIA,
ANEKTPUUECKHUH 3apsijl, IPOBOJIHUKHU, TIOJTYIPOBOAHUKH, JUIIEKTPUKH, (POTOATEMEHT, BELIECTBO, TEJIO, 00BEM,
arperaTtHoe COCTOsSIHUE BEIIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAIIINYECKAsl peIIE€TKa, CIUIABHI,
(u3nyeckre BETNUYUHBI, €UHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE31bI, COHIIE.
buonorus: porocunres, npixanue, 6nocdepa, IKocucTeMa, MUHEpaJIbHbIE yI00pEeHUs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOIHBIE

PECypCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMUWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS MTPOTPAaMMbI OCHOBHOTO OOIIIEro 00pa30BaHUs JOCTUTAIOTCS B XO/I€
00y4eHUs] XUMHH B €IMHCTBE YUCOHOH U BOCTIMTATEIHHOM IESTEILHOCTH B COOTBETCTBHUHU C
TPaAULIMOHHBIMU POCCUHCKUMHU COLIMOKYIBTYPHBIMH M TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU
B 00I1IeCTBE MPaBUIIAMU 1 HOPMAaMHU TIOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS
Y COIMAIM3alNU 00yJarOIINXCs.

JIM4HOCTHBIE PE3YNABTAThl OTPA’KAIOT TOTOBHOCTH 00Yy4YaIOLIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacIIMPEHHE ONbITA ACITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTHU:

1) marproTHUYECKOTO BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HayYHOMY HaclleMIo,
MMOHUMAaHUS 3HAYEHUsI XUMUYECKOI HayKH B )KM3HH COBPEMEHHOTIO 00IeCTBa, CIOCOOHOCTH BIAJIETh
JIOCTOBEPHOM MH(OpPMAITHEH O TIePETOBHIX JI0CTHKEHUSIX U OTKPBITUSX MUPOBON M OT€YECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MHpa U 00IIECTBA;

2) rpa<aaHCKOTO BOCIIUTAHUS:

MIPEJICTaBICHUS O COLMAIbHBIX HOPMax U MpaBUJIaxX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM, yueOHOMCCIeN0BaTeNbCKOM, TBOPUECKON 1
JPYTUX BUAAX IEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM AEATEIbHOCTH MPH BHIIIOJTHEHUH
yueOHBIX, T03HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YU€OHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHUIO M B3aMMOIIOMOIIH B MPOIIECCE 3TOM yueOHOU JNesITeNbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U NOCTYNKH CBOMX TOBAPHUILEH C MTO3ULIUN HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) LEHHOCTH HAay4YHOT'O TTO3HAHUS:

MHPOBO33PEHUECKUE NIPEICTABIECHNS O BEIIECTBE U XMMUYECKOU PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIOIINE OCHOBY JUUIsl TOHUMAHUS CYIIHOCTH HAyqHO U
KapTUHBI MUPA, TIPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIbI, B3AUMOCBA3IX
YeJI0BEKa C MPUPOJIHOM CPENoil, O POJIU XMMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABaTeNIbHbIE MOTHBBI, HAIPABJICHHbIE HA OJyYeHHE HOBBIX 3HAHUHN MO0 XUMHH, HEOOXOAUMBbIE IS
00BsICHEeHHS Ha0JI0IaeMBbIX IIPOLIECCOB U SIBJICHUH, I03HABATENBHOM, MHPOPMALIMOHHON U YNTATEIHCKON
KYJBTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEJIbHOM pabOThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN
JTUTEPaTypOU, JOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHUI;

MHTEpEC K 00yUEHUIO U TO3HAHUIO, JIF0003HATEFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpPa30BaHUIo,
MIPOEKTHOM M UCCIIeI0BATEIbCKON ACITEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS
oOy4yeHusl B JajbHeHIeM;

4) popMupoBaHUs KYIbTYpPbI 310POBbSI:

OCO3HAaHME LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 37J0POBBII
00pa3 *KU3HU, 0CO3HAHUE MTOCIIEACTBUI U HEMPUATHE BPETHBIX IPUBBIYEK (YHOTPEOIEHHS aJIKOToIs,
HapKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOIIOIEHHSI TPaBHiI O€30MaCHOCTH IpU OOpaIlleHuH ¢
XMMHYECKUMHU BEIIeCTBAMHU B OBITY U PEabHOM KU3HU;

5) TpyIOBOTO BOCIUTAHMUS:

MHTEpEC K MPAKTUYECKOMY MU3y4YEeHHUI0 podeccuii U Tpyaa pa3IMyHOro poja, yBaXeHUE K TPy U
pe3ynbTaTaM TpyLOBOH AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI TPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIN BBIOOP MHAMBHIYaIbHOM TPAEKTOPUH MPOAOIDKEHUSI 00pa30BaHUs € YIETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIeIHOM



po(hecCHOHAIBHON eI TETBHOCTH U Pa3BUTUSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aalITUPOBATHCS B
npoheccHoHaIBHOM cpefe;

6) PKOJIOTMYECKOTO BOCIIUTAHMUS:

9KOJIOTMYECKH 11€J1eCO000pa3HOE OTHOIIEHHE K IPUPOJIE KaK MCTOYHUKY JKU3HHU Ha 3eMIIe, OCHOBE €€
CYILIECTBOBaHMS, TOHUMAHNE IIEHHOCTH 37I0POBOT0 M 0€301acHOro 0opasa Ku3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10POBbIO, 0CO3HAHUE LIEHHOCTH COOOICHUS
npaBuiI O€30TTACHOTO TIOBEIEHUS IPH paboTe C BEIIECTBAMH, a TAKXKE B CHUTYAIHIX, YIPOKAIOMIUX 3I0POBBIO
¥ KU3HH JTIONEH;

CIOCOOHOCTH PUMEHSTH 3HAHUS, TOJy9aeMble IPU U3YYCHUN XUMUH, JUIS PELICHHUS 33/1a4, CBSI3aHHBIX C
OKpYKaroUer MPUPOAHON CpeIOH, JUIsl TOBBIIECHUS YPOBHS 3KOJIOTHYECKOU KYIbTYPhI, OCO3HAHUS
100aTbHOTO XapakTepa SKOJOTHIECKUX MPOOJIEM U MyTeH WX PEIISHHsI TOCPEACTBOM METO/IOB XHMHH,
9KOJIOTUYECKOTO MBIIIEHUS, YMEHUS pPYKOBOJICTBOBATHCS UM B TIO3HABATEIbHON, KOMMYHUKAaTUBHOM 1
COLIMAJIbHOM MPAKTHKE.

METAINIPEJAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHbIX pe3yJabTaToB BbIAEISAIOT 3HAYUMBbIE TSl (POPMUPOBAHUSI MUPOBO33PEHUS
oOu1ieHayyHble MOHATHS (3aKOH, TEOPUs, IPUHLUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U
Jpyroe.), KOTOpbI€ UCTIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTpeIMETax U MO3BOJISIOT Ha OCHOBE
3HAaHWUN U3 ATUX IPEAMETOB (POPMUPOBATH PECTABIEHUE O LIEJIOCTHONW HaydHOU KapTUHE MUpa, U
YHHUBEpCaJbHbIE yueOHbIE AeWCTBUS (IT0O3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), KOTOPHIE
obecrneunBaroT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO
y4eOHOM J1eATeNbHOCTH.

[To3HaBarenbHBIC YHUBEPCATbHBIC YUCOHBIC IEHCTBUS

bazoBrle mornyeckue NeiHCTBU:

YMEHUS UCIIOJIB30BaTh NPUEMBI JJOTMYECKOTO MBILIUICHHS IIPU OCBOECHUH 3HAHUI: PACKPBIBATH CMBICI
XUMHYECKUX TOHATHH (BBIAEIATH UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHATHSIMH ), UCTIOIB30BATh MOHITUS ISl 00BSICHEHHS OTAEIBHBIX (PAKTOB U SBJICHHM, BEIOUPATh OCHOBAHUS
U KpUTEPUU JJIsl KJIacCUPHUKAIIMM XMMUYECKHX BEIIECTB M XUMUYECKUX PEaKIiii, ycTaHABIUBATh IPUUUHHO-
CJIEZICTBEHHBIE CBSI3U MEXIYy 0ObEKTaMU U3YyUeHUSs, CTPOUTH JIOTUYECKUE PACCYXACHUSI (MHIYKTUBHBIE,
JeTyKTUBHBIE, [0 aHAJIOTUH), AETaTh BHIBOJIbI U 3aKIIIOYECHHUS,

YMEHHE MIPUMEHSTH B MPOLIECCe MO3HAHUS MOHATUS (IPEIMETHBIE U METaIlPEIMETHbIE), CHMBOJIIMYECKHE
(3HAKOBbBIE) MOJIETIH, UCIIOJIb3YEMbIE B XUMHUU, IPe0OPa30BbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHUH
MoO/IeIbHbIE TPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ JIEMEHTA), XUMU4eckast popmyna U ypaBHEHHE
XUMHUYECKOH peaklny — MpH pelieHHH yueOHO-I03HABATEeNbHBIX 33124, C YYETOM 3THX MOJEIBbHBIX
MIPEJCTaBICHUN BBISBISTH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX 0OBEKTOB —
XMUMHUYECKHUX BEIIECTB M XUMUYECKHX PEAKIINil, BHISBIATH 00IIHME 3aKOHOMEPHOCTH, IPUYMHHO -
CJIEICTBEHHbIE CBA3U U IPOTUBOPEUHS B U3Y4aEMbIX IIPOLIECCaX U ABJICHUSX.

ba3zoBble uccienoBarenbCKkue JeCTBUA:

YMEHHE UCIO0JIb30BATh [10CTABIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS, a TAK)KE B KAUYECTBE
OCHOBBI 7151 (GOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CY:KICHUI;
MPUOOpPETEHHUE OMBITA M0 MIAHUPOBAHUIO, OPTAHU3AILIMN U TIPOBEICHUIO YUEHUYECKUX IKCTIEPUMEHTOB,
yMeHHe HaOIoaaTh 3a X0JI0M MPOoLecca, CaMOCTOSITEIbHO POrHO3UPOBATh €ro pe3yiabTat, JopMyIupoBaTh
0000111eHNS ¥ BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO OMBITA, UCCICAOBAHUS, COCTABIATh OTYET O
MpoJieNlaHHON paboTe.

Pabota ¢ unpopmarueii:

yMEHUE BBIOMpaTh, aHATH3UPOBATh U HHTEPIPETHPOBATH HHGOPMAIUIO PA3ITUYHBIX BUIAOB U GOpM
MPEACTABIICHUS], TOJTYYaeMYIO U3 pa3HbIX UICTOYHUKOB (HAyYHO-MOMYJIIpHAs JTUTEpaTypa XUMUYECKOTO



CoJIepKaHus, CIIpaBOYHbIE T0COOUS, pecypchl IHTEpHEeTa), KpUTUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HE/I0 CTOBEPHYIO HH(POPMAITHIO;

yMEHHE MIPUMEHSATh Pa3IMYHbIe METO/IbI M 3aIIPOCHI IIPHU MOUCKE U 0TOOPE WH(POPMAIIUN U COOTBETCTBYIOIINX
JAHHBIX, HEOOXOAMMBIX JUTS BBHITIOJTHEHUS YU€OHBIX U MO3HABATEIbHBIX 33/1a4 ONPENEIEHHOTO THIIA,
npuoOpeTeHre OnbITa B 0071aCTH HCIIOIB30BaHUS MH()OPMAITIOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJb30BAaHUS PA3IMUHbIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BBIOMPATh ONTHMAIBHYIO (JOPMY MIPECTaBICHIS HHPOPMAIUU U WIUTIOCTPUPOBATH PelIacMble 3a1a4un
HECIJIO)KHBIMU CXeMaMHU, TUarpaMMamMu, IpyruMu opMamu rpaduki ¥ UX KOMOMHALIUSMHY;

YMEHHUE HCIOJIb30BATh M aHAIM3UPOBATh B IIpoliecce yueOHOM 1 CCIe0BaTENbCKOM eI TENbHOCTH
MH(GOPMALIMIO O BIMSHUAU IPOMBIIUIEHHOCTH, CEIBCKOTO XO035CTBA M TPAHCIIOPTA HA COCTOSTHHUE
OKpYKaroUIeH MPUPOJIHOU CPEIbI.

KomMmyHMKaTHBHBIE YHUBEpCAJIbHBIE YUEOHbIE 1€HCTBUSA:

YMEHHSI 3a/1aBaTh BOMPOCHI (B X0/ Auanora U (Win) AUCKYCCUU) IO CYLECTBY 00CYKIaeMOU TEMBI,
(dbopMynupoBaTh CBOU MPEATI0KEHHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEITIOKEHHOMN 3a1a4H;

YMEHHUSI NIPEICTABIATh MOJYYEHHbIE Pe3y/IbTaThl I03HABATENILHOM JIESTEIBHOCTU B YCTHBIX U TUCHMEHHBIX
TEKCTax; JIeJaTh MPEe3EeHTALNIO PE3YJIbTaTOB BINOJIHEHUS XUMUYECKOTO IKCIIEpUMEHTA (J1aO0paTopHOTO
OTIBITA, JTAOOPATOPHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, yUEOHOTO IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIbHOM U HCCIIE0BATENbCKON
JEeSITENbHOCTH MPU PELICHUH BO3ZHUKAIOIIKX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIIAaCOBAHUS
no3unui (00cykaeHus,, 0OMEH MHEHUSMU, «MO3TOBbIE IITYPMbI», KOOPIAWHAIUS COBMECTHBIX AEHCTBUM,
OTIpE/IeTICHIE KPUTEPHEB TI0 OI[EHKE Ka4eCTBA BHITIOJIHEHHON PaOOTHI U IPYTHE).

PerynstuBHbIe yHUBEpCAIbHBIC YUeOHBIC IEHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAEATh eNn AeSITeIbHOCTH, TUIAHUPOBATh, OCYLIECTBISITh, KOHTPOJIUPOBATH U
MpU HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITEIIBHOCTH, BRIOMpaTh Harboee 3hPeKTuBHBIE CITOCOOBI
pelieHns yueOHbIX U MM03HABATENbHBIX 3aJ1a4, CAMOCTOSITEIbHO COCTABIIATh WM KOPPEKTHUPOBAThH
MIPEIIOKEHHBIN aTOPUTM JICHCTBUIA MPY BBHITIOJHCHUH 3aJaHUH C YIETOM TTOJTyYCHHsI HOBBIX 3HAHUM 00
M3ydaeMbIX 00bEKTaX — BEIIeCTBAaX U PEaKHUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYyYEHHOTO pe3ynbTaTa
3asIBIIGHHOM 11€J11, YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPeJIaracMble B YCJIOBUU 33/1aHUN.
HNPEAMETHBIE PE3VJIBTATbBI

B cocraBe nmpeaqMeTHBIX pe3ybTaTOB [0 0CBOEHUIO 0053aTEILHOTO COIEPKAHUS, YCTAHOBJICHHOTO JaHHON
(benepanbHOl paboueil mporpaMMoN, BIJIENSIOT: OCBOEHHbIE 00yJarOIIMMHUCS HayYHbIE 3HAHUS, YMEHUS U
Croco0bl NecTBUIA, crierupuiecKe sl MPeAMETHON 00acTi « XUMUs», BUIbI JESATEIbHOCTH 1O
MOJIy4YEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPE0OPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4€OHBIX
1 HOBBIX CUTYaIUSX.

K xoniry oOyuenus B 8 kjiacce nmpeMeTHbIE pe3ylbTaThl Ha 06a30BOM YPOBHE JOKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHHUIA:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MMOHSATHII: aTOM, MOJIEKYJIa, XUMUYECKUN AIIEMEHT, IPOCTOe
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS M HEOAHOPO IHAs ), BAJIEGHTHOCTh, OTHOCUTENbHAS
aTOMHasl M MOJIEKYIISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JA0JIst
XHMHUYECKOTO EMEHTA B COCAMHEHUH, MOJISIPHBINA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHULIATENBHOCTD, CTENICHb OKUCICHHSI, XUMUUECKasi peakius, KI1acCu(pUKaLUs peakluii: peakiiu
COEJIMHEHUS, pEaKI1 Pa3JIoKEeHUs, peaKLUHU 3aMEelIeHUs, peaKLud 0OMEHa, 9K30- U SHI0TEPMUUYECKHUE
peaxiiu, TermI0Boi 3¢ (eKT peakiuu, SApo aToMa, MEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTalIb, pauyc
aToMa, XUMHUEeCKasi CBs3b, OJISIPHAS M HENOJISIpHAst KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BEIlecTBa (MPOLEHTHAsI KOHIIEHTPAIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATUN U IPUMEHATH 3TH MOHATUS IPU ONUCAHUN
BEIIECTB U UX MPEBPAIICHUH;



HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBIICHUs (DOPMYIT BEIIECTB U YPABHEHUH XUMUIECCKUX
peaKuuii;

ONPEENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIEHb OKUCIICHUS DJIEMEHTOB B
OMHAPHBIX COCTUHECHHUSIX, TPUHAIIICKHOCTD BEIIECTB K ONMPENEIEHHOMY KIIACCy COSTUHEHHH 0 hopmynam,
BH/JI XUMUYECKOU CBSI3M (KOBAJCHTHAs! U HIOHHAS) B HEOPTAaHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbIch [lepuoandeckoro 3akona J[. 1. MeHneneeBa: AeMOHCTPpUPOBATh IOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX AIEMEHTOB OT UX MOJIOKeHUs B [lepunonnueckoi
CHCTEME, 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKkoHa ABOrajipo;

OTIMCHIBATh U XapakTepu30BaTh Tabmmunyto hopmy [leproanyueckoii CHCTEMBI XUMHYECKUX IIEMEHTOB:
pa3nuyarh NOHATHS «rIaBHas nmoarpynmna (A-rpymma)» u «nobouynas noarpymnmna (b-rpymma)y, mansie u
OO0JBIITNE TIEPUOIBI, COOTHOCUTH 0003HAYEHUS, KOTOpBIe MetoTcs B Tabnuie «llepuoandeckas cucrtema
XuMudeckux seMenToB J. Y. MeneneeBa» ¢ YNCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUST aTOMOB
XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] siipa, 001ee Yucio NEKTPOHOB U paclpeesieHue ux o
ANIEKTPOHHBIM CIIOSIM);

KJIACCU(DHUITMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTAHUUECKUE BEIECTBA, XUMUUYECKHUE PEaAKIUH (TI0 YUCITY U
COCTaBYy YYaCTBYIOIIHUX B PEAKIIUHU BEIIECTB, MO TEIJIOBOMY 3P HEKTY);

XapaKTeprU30BaTh (OMUCHIBATH) OOIINE XMMUIECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MMOATBEPXKIast
OTIMCaHWe TPUMEPAMHU MOJIEKYISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKITUH;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUST XUMUYECKUX TPEBPAIICHUMA B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO
areMeHTa 1o (popMyrie CoeAMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110
YPABHEHUIO XUMHUYECKON PEAKIINH;

MIPUMEHSTH OCHOBHBIE OTIEPAIIUK MBICIUTEIBHON AeATEeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHne,
CUCTEMAaTHU3AalIMIO, KIACCU(UKAIINIO, BbISBICHNE IPUINHHO-CIIECTBEHHBIX CBSI3€H — U1 U3yYEHHS CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIUii, ECTECTBEHHO-HAy4YHbIE METO/IbI MIO3HAHUS — HAOMIOCHNE, U3MEPEHHE,
MO/JICTUPOBAHKE, SKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH);

CJIEZIOBATh MPAaBUJIaM MOJIb30BAHU XMMUYECKOI MOCynoi U 1abopaTopHbIM 000PYIOBAaHUEM, & TAKKE
MpaBUJIaM 00pallleHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIIIOJIHEHUIO JJa00PaTOPHBIX
XMUMHUYECKHUX OTIBITOB IO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBIIEHUIO PACTBOPOB C OINPEAEIEHHON MAaCCOBOM J0JI€ paCTBOPEHHOIO BEIIECTBA, NIAHUPOBATH U
MIPOBOJIUTh XMMUYECKUE FKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOIIBIO
HMHIUKATOPOB (Jlakmyc, peHondranent, METUIOPAHK U Ipyrue).

K xoniry oOyuenus B 9 kiacce npeaMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH,
aHUOH, MMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, BaJIECHTHOCTD, JIEKTPOOTPULIATENHHOCTD, CTETIEHb
OKHUCJICHUS, XUMHUUYECKasl PEaKIusi, XHMUYeCKasl CBsI3b, TEIIOBOU 3 (HEKT peaKIiu, MOJIb, MOJSIPHBIN 00BEM,
PacTBOP, MEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHIECKAs TUCCOIHAIIMS, PEAKIIMU HOHHOTO 0OMeHa,
KaTanu3arop, XMMHUUECKOe paBHOBECUE, 00paTUMbIE M HEOOpaTHUMbIE PEAKIHH, OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIE PEAKLIUH, OKUCIUTEb, BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHUECKasi CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKast ), KpUCTAIUTMYECKas PelIéTKa,
KOPpO3HUsI METAILJIOB, CIUIABBI, CKOPOCTh XMMUYECKOU peakiuu, npeaenbHo nonyctumas konnenrpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSTh 3TH MOHSTUS IPYU ONUCAHUU
BEILIECTB U UX MPEBPAILICHUII;



MCTOJIB30BaTh XMMUYECKYIO CHMBOJIMKY JUIS COCTaBICHHS (DOpMYI BEIIECTB U YPAaBHEHHH XUMUYECKUX
peaKuuii;

ONPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COECAMHEHUSIX Pa3InYHOIO
COCTaBa, MPUHAUICKHOCTH BELIECTB K OMPENEIEHHOMY KIIacCy COENMHEHMH 1o (opMyaM, BUJ XUMHUECKON
CBSI3U (KOBAJICHTHAsI, HIOHHAsI, METAJNINYECKAs ) B HEOPTraHUYECKUX COEIMHEHUSX, 3apsi /i HOHA 110
XUMHMUECKOH popmysie, XapakTep cpeibl B BOJHBIX paCTBOPaX HEOPraHMUECKUX COETUHEHUH, TUIT
KPUCTANINYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIch [lepuoanueckoro 3akona /. 1. MenieneeBa 1 J€EMOHCTPUPOBATH €0 IOHUMAHUE:
OTIMCBIBATh U XapaKTepU30BaTh TaOMMuHyIo hopmy [leproamueckoii cucTeMbl XHMUYECKUX AJIEMEHTOB!
pa3nuyarh NOHATH «rIaBHas nmoarpynma (A-rpymnma)» u «nobouynas noarpymnmna (b-rpymma)y, mansie u
OoJIbIIIME IEPUO/IBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B IEPUOTUUECKON TaOIuUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l AApa, 00I1ee YUCIo
AJIEKTPOHOB U PacHpeie]ICHUE X 0 EKTPOHHBIM CIIOSIM), OOBSICHATH 00IIE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEAMHEHUH B IpeesiaX MajblX MEPUOJIOB U INIaBHBIX MOATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHUE TIEMEHThI, HEOPraHMUECKHE BEIleCTBA, XUMUUYECKUE PEAKIUH (10 YUCIY U
COCTaBY YYacTBYIOIIMX B PEaKIMHU BEIIECTB, [0 TEIUIOBOMY 3P(EKTY, 10 U3MEHEHHUIO CTENIEHEeH OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKTepHU30BaTh (OMMCHIBATH) OOIIHE U CIICM(PHISCKUE XUMHUIECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEIIECTB, MOATBEPXKAas ONMCAHUE TPUMEPAMU MOJIEKYISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKIU;

COCTaBJISATh YPABHEHMS AJIEKTPOJIMTHUECKON JUCCOLMAIINYI KUCIIOT, IEJI0YEN U COJIEH, OJHBIE U
COKpaIIEHHbIE YPaBHEHUS peaKlMii HOHHOTO OOMeHa, YpaBHEHHUS peaKkiui, MOATBEP K IAIOLIUX
CyLIECTBOBAaHUE N'€HETUYECKOM CBSI3M MEK/y BEILIECTBAMU Pa3IUYHbIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKACIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca 3TUX peaKkiuit;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU OT UX CTPOEHMS, BO3SMOXXHOCTH IIPOTEKAHMS
XUMUYECKUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIK0 XMMHUYECKOTO
areMeHTa 1o (popMysie COeqUHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110
YPABHEHUIO XUMHUUYECKON PEAKIINH;

coOnoaaTh MpaBuiia MOJb30BaHUS XUMUYECKON MOCYI0H U 1a00paTOpHBIM 000pYyIOBaHUEM, a TAKKE
MpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITIOJIHEHUIO 1a00paTOPHBIX
XMMHUYECKHUX OTIBITOB IO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIIEKHCIOTO rasa);
MIPOBOJIUThH PEAKILIMHU, TOATBEPKIAIOIINE KAUECTBEHHBII COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM MYTEM XJIOPUI-, OpOMU-, HOAUI-, KapOoHaT-, hocdar-, cunukar-, cynbdar-, THIAPOKCUA-UOHBI,
KaTUOHBbl aMMOHMS U MIOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

IIPUMEHATh OCHOBHBIE OTIEPALIU MBICIUTENILHON AEATENHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 00001IeHHE,
CUCTEMaTHU3ALIMIO, BBISIBICHUE IPUUUHHO-CIIEICTBEHHBIX CBSI3€W — JIJIs1 U3Y4YE€HHS CBOMCTB BELIECTB U
XUMHUYECKHUX PEaAKIIHi, €CTeCTBEHHO-HayYHbIe METO/IbI TO3HAHUS — HAOIIONEHUE, U3MEPEHUE,
MOJICTTHPOBAHHE, SKCTIEPUMEHT (peaTbHBIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHMUE
8 KVIACC

KonnuectBo yacoB

Ne HaumenoBanue pa3nenoB u Tem Konrpon | ITpakTuu DJeKTpOHHBIE (IUPPOBHIC)
I/ | MpOTrpamMMBbl Bcero bHBIE eCKHue 00pa3oBarenbHbIE PECYPCHI
paboTbl | paboOTHI
Paznen 1. IlepBoHavanbHble XUMUYECKUE TTOHSATHUS
XuMusi — BakHas 00J1acTh
1.1 €CTECTBO3HAHMS U 5 ) bubmuoreka [IOK
MIPaKTHUYECKOM 1eATENbHOCTU https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 XUMHU4ECKHE 15 1 bubmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Paznen 2. Baxueimue npeacTaBuTeIn HEOPraHUIECKUX BEIIECTB

71 Bosznyx. Kucnopoa. [lonsitue 06 6 bubmuoteka IIOK
OKCHJIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsarue o kuciaorax u 3 1 bubmuoteka LIOK
COJISTX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmuotexa IIOK
OCHOBAaHUSX https://m.edsoo.ru/7f41837¢
54 OcCHOBHBIE KJIACCHI 1 1 1 bubmoreka IIOK
HEOPraHMYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 30

Paznen 3. Ilepuonnueckuii 3akoH u [lepuognyeckas
Crpoenue aToMoB. XuMu4deckas cBsizb. O

cucteMa XxumMu4deckux snemenToB J[. M. Menaeneena.

KHCJIIMTCJIbHO-BOCCTAHOBUTCIILHBIC PCAKIITNN

[Tepuonuueckuii 3akoH U
[Tepuoanueckas cucrema

bub6muoreka IIOK

3.1 XUMHUYECKUX 7eMeHToB 1. 1. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
32 | oo, s | buGmorexa LIOK
’ https://m.edsoo.ru/7f41837c¢
BOCCTAHOBUTEIIbHBIC PEAKIIUH
bubanoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837 ¢
PesepBHOE Bpemsa 3 Eubmorexa HOK
P p https://m.edsoo.ru/7f41837 ¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

ITPOI'PAMME



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

9 KJIACC

KonnuectBoO yacoB

IIpakr
Ne HaumeHnoBanue pasnenoB u Tem Konurposns | nueck DJneKTpoHHBIE (IUPPOBEIC)
I/ | IPOTPaMMBI Bcero | Hple ue 00pa3zoBareNbHbIE PECYPCHI
paboThI pabor
bI
Pasznen 1. BemecTBo 1 XuMHu4yeckue peakuuu
IToBTOpEHuE u yriydaeHue
1.1 3HaHI/H711) OCHOBH}I:I;X}II)6a3I[€HOB 5 1 bubmorexa IOK
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmunoreka [JOK
XUMHUYECKHUX PEeaKIHi https://m.edsoo.ru/7f41a636
DNEeKTPOTUTHICCKAS
1.3 HHCCOEHauHs{. XUMHYECKHE 8 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemeramnsl 1 UX cCOeTMHEHHUS
OO0mas xapaKTepruCcTHKa
2.1 xmﬁmecxﬁx BJI:MCHTOB VIIA- 4 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
rpynbl. ['anorenst
OO6mrast XapakTepUCTHKA
2.2 xmﬁmecxﬁx BJISMCHTOB VIA- 6 bubmmorexa LOK
. https://m.edsoo.ru/7f41a636
rpynnbl. Cepa U €€ coeTMHEeHUs
OO6m1ast XapakTepUCTHKA
)3 XUMHYECKHUX 3JIEMEHTOB VA- 7 | bub6moreka [IOK
rpynmsl. A3ot, pocdop u ux https://m.edsoo.ru/7f41a636
COCIUHCHMS
OO6m1ast XapakTepUCTHKA
XUMHYECKHUX 21eMeHTOB IVA- bubanoreka [IOK
2.4 . 8 1 2
CPYIIIBL. YIIIEPOA U KPEMHHUM U https://m.edsoo.ru/7f41a636
HX COCOUHCHHMS
Wroro no pazneny 25
Pa3nen 3. MeTamisl ¥ UX COSIUHEHUA
3.1 OO01111e CBOIICTBA METAIIJIOB 4 bummorexa [IOK
https://m.edsoo.ru/7f41a636
32 Baxsnelne MeTamibl U UX 16 | ) bubanoreka [IOK
COeIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpyxaromas cpena
41 BemecrBa u marepuansl B 3 bubmmoreka [IOK
JKM3HH 4eJ0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
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PesepBHOE Bpemst 3

bubmnoreka [IOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I1O0

I[TPOI'PAMME 08 4 !
MNOYPOYHOE IIJNTAHUPOBAHUE
8 KJIACC
wn | TP Bearo | e poeypes
4acoB
| [Ipenmer xumun. Posib XuMUM B )KW3HU YenoBeka. Tena u | bub6moreka [IOK
BEIlIECTBA https://m.edsoo.ru/ff0d210c
2 TloustTie 0 MeTOIaX IMMO3HAHUS B XUMUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
S| ubopenopmm sttt oparmenns ¢ woparoprne |1 | PrOmOreR 10K
S — https://m.edsoo.ru/ff0d23dc
4 Uucteie BemecTBa u cmecu. CriocoOsI pasaenenus cmeceit | 1 Egg:jf;iiiiﬁ J0d06ca
5 [Tpaktrueckast pabora Ne 2 «Pua3z[eneHHe cMmeceit (Ha | bubmmoreka [JOK
MpUMepe OYUCTKH IMOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubmmoreka [IOK
6 AATOMBI 1t MOTEKYIIb ! https://m.edS(I)lo.ru/fde2a6c
7 XHUMHUYECKHE IIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX | bubmnoreka [JOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTtbie U ClIOKHBIE BENIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYISIPHOE yUEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKAs | bubauoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHast atToMHas macca. OTHOCUTENbHAS | bubanoreka [IOK
MOJIEKYIISIpHAas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUHT 1 bubanorexa IOK
https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mosb. MossipHast macca 1 Egg?jgfeliﬁ?i 05230
14 du3znyecKrue U XUMUYECKHE SBICHU. XUMHUYECKast 1 bu6muoreka [IOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBUs MPOTEKAHUSI XUMUYECKUX PEeAKIUN 1 buomorexa [OK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUECKUE | bubmoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88
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Brrunciaenus KOJIMYECTBA, MaCChl BEIICCTBA I10

bubmoreka [JOK

17 YPaBHEHUSM XMMHUYECKUX pPEaKLHM https://m.edsoo.ru/ff0d5708
13 Krnaccudukarus XuMU4ecKuX peakiuuii (CoeTMHCHHMS, bubmmoreka [IOK
pasiioKeHus, 3aMelIeHus, 00MeHa) https://m.edsoo.ru/ff0d3f34
19 O06o01IeHne U crucTeMaTH3aIus 3HaHUui brbmiorexa LIOK
https://m.edsoo.ru/ff0d40c4
20 KonrponbHhas padora Nel o teme «BemectBa u bubmuoteka LIOK
XUMHUYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
o1 Bosnyx — cmech razos. Cocras Bo3ayxa. Kuciopox — bubnmnorexa LIOK
AJIEMEHT | MpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
2 duznyeckue 1 XUMUYECKHE CBOWCTBA KUCIOpOa bubnuoteka LIOK
(peaxiuu okucienus, ropenue). [lousarue 06 okcumax https://m.edsoo.ru/ff0d4614
CriocoObl MoTy4eHus: KUCIOPoa B JIa0OPpaTopuu u bubmuoreka [IOK
23
MPOMBINIIEHHOCTH. [IprMeHenne kuciopoaa https://m.edsoo.ru/ff0d497a
TemnosBoi 3(hHEeKT XUMHICCKON PEAKIINH, IIOHITHE O
24 TepMongHj)j():KOM YpaBHEHUU, szo—H U DHJIOTEPMUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/ff0d4790
peaKIusax
)5 Tomnuso (HedTh, yronb u MeTaH). 3arpsi3HeHUE BO3yXa, bubmuotexa LIOK
CHOCOOBI €ro NpeAoTBpalleHus https://m.edsoo.ru/ff0d4c4a
26 [Ipaxtuueckas pabota Ne 3 no reme «lloxydyenue u bubmuoteka LIOK
cobupaHue KHCIOPOa, H3yIeHUE €r0 CBOMCTB» https://m.edsoo.ru/ff0d4ae2
7 Bonopon — sneMeHT u mpocToe BeniecTBo. HaxoxaeHue B bu6moreka IIOK
pUpoIe https://m.edsoo.ru/ff0d4dd0
)3 ®uU3NYECKHue U XUMHYECKHE CBOMCTBA BOJOPOIA. bub6moreka IIOK
[Ipumenenne Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI mosTy4eHus: BOAOpoia B 1aboparopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o teme «llomyuenue u bubanoreka [JOK
31 .
coOupaHue BOI0POIa, U3yYCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N bubmnoreka [IOK
32 MomnsipHblit 00bEM ra3oB. 3aKoH ABOTaapo https:/m.edsoo.ru/fl0d542¢
33 Brruncienus o0béMa, KOJIHYECTBA BEIECTBA ra3a 1o ero bu6muoreka IIOK
M3BECTHOMY KOJMYECTBY BEIIECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncnenus 005EMOB ra3oB 10 ypaBHEHUIO PEAKLIUU Ha bubmmoreka LIOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 du3nyecKue U XMUMHYECKUE CBOMCTBA BOJbBI bubanorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [loHaTre 00 MHAUKATOpaxX bubmorexa [OK
https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HacbllieHHbIE U HEHACHIIIEHHBIE bubmmoreka [IOK

PacCTBOPBLI. MaccoBas 10714 BeIlecTBa B pacTBOpC

https://m.edsoo.ru/ff0d5b40
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[Tpaktuueckas padora Ne 5 o teme «lIpuroropnenue

bubmoreka [JOK

38 paCTBOp?B C OIpeAeNEHHON MacCOBOM J10J1ei https://m.edsoo.r/f0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 Konrponbhas pabora Ne2 no teme «Kucnopoa. Bomopon. bubnuoreka LIOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTas, Kiaccudukaiusi, HOMEHKIATypa bubmorexa [OK
https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, bubmuorexa IIOK
41
OCHOBHBIX U aM()OTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, Ki1accu(pUKalusi, HOMEHKIaTypa Bubmorexa [OK
https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKHE CBOMCTBA OCHOBAaHUMI bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKJIATypa bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue n XUMUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIJIATypa, ClIOCOOBI TIOTyYeHHUS, bubmmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktrueckast pabora Ne 6. Pemienne
47 SKI:)HepI/IMeHTaJII;HBIX 3a7a4 no TeMe «OCHOBHBIE KIIaCCEI Bubmorexa [OK
B https://m.edsoo.ru/00ad9b7c
HEOPraHNUYECKUX COCTUHEHUID)
I'eneTnueckas cBsi3b MEXKIY KllacCaMy HEOPTraHUYECKUX bubmmoreka [JOK
48 .
COEIMHEHUN https://m.edsoo.ru/00ad9a50
. bub6moreka IIOK
49 O000111eHNE U CUCTEMATU3ALIUS 3HAHUI https-//m.edsoo.ru/00ad9ch2
50 KonTpoawsnas padora Ne3 o teme "OCHOBHBIE KJIACChI bubanoreka [IOK
HEOPraHWYECKUX COCAMHEHU" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOTBITKHM KIaCCU(PUKAIIMH XUMHUECKUX bubmnoreka [JOK
anemMeHToB. [IoHsATHE O TpyNIIax CXOAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema bu6muoreka [IOK
xuMudeckux aneMmenToB 1. Y. Menaeneena https://m.edsoo.ru/00adaS2c
53 [lepuoapl, rpynibl, HOArPYIIIbI bubmmorexa [OK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocTaB aToMHBIX sifep. M30Tombl bubanorexa IOK
https://m.edsoo.ru/00ada342
55 CrpoeHue MeKTPOHHBIX 000JI04eK aTOMOB 2JIEMEHTOB bubmuoteka [IOK
[Tepuomnueckou cucremsl 1. 1. Menneneesa https://m.edsoo.ru/00adabbc
XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO €ro
56 n0J1130>I<eHI;Ho B [lepuonnueckoii cucreme /1. U. bubanorexa IOK
https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnueckoro SaI(OHa"I[J'ISvaaBBI/ITI/IH HayKd U BuGmmorexa LIOK
57 npaktuku. J[. 1. MeHnneneeB — y4€HbIN, Me1aror 1

rpaxJaHuH

https://m.edsoo.ru/00ada96e
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53 DIEKTPOOTPULIATENBHOCTh aTOMOB XUMHUECKUX | bubmmoreka [IOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsI3b 1 buommorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosipHas XMMHUYECKas CBA3b 1 bubmorera LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMU4YeCcKas CBSI3b 1 bubmorexa IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 BubmHoreia OK
https://m.edsoo.ru/00adae28
63 OKHCIIUTETFHO-BOCCTAHOBUTEILHBIC PEaKITUU 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
bubmuoreka [IOK
64 OKuCIUTETN U BOCCTAHOBUTEITH 1 hitps://m.c dsc]i).ru 100adb076
65 Konrponbshas padora Ned4 no reme «CtpoeHue aroma. 1 bubmuoteka LIOK
XUMHUYECKas CBS3hY https://m.edsoo.ru/00adb486
66 O06o01enre 1 cucTeMaTH3alus 3HaHUH 1 Eg::jf;iiiiﬁ/ooa db33c
67 O06o01enre 1 cucTeMaTH3alus 3HaHU! 1 Eiggjfr;.eelii(.)ri/%a d9¢b?
68 O0001IeHNE U CUCTEMATHU3AIN SHAHUHA 1 Egg:jf;iiiiﬁ JH0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

DNeKTpOHHBIE U(PPOBHIE

Ne /m | Tema ypoka
Bcero 00pa3oBaTeIbHbIE PECYPCHI
| [lepuoauueckuii 3akoH. [lepuoauueckas cucrtema | bubnuoteka LIOK
xumMudeckux seMenToB /. 1. Menneneesa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHYECKUX | bubnmnorexa LIOK
AJIEMEHTOB IMEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
Knaccudukarus u HoMmeHKIaTypa HEOPraHUIECKUX bubnmorexa [IOK
3 1
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKOM CBSI3U U TUIBI KPUCTAITMYECKUX | bubmoreka [IOK
pemeTox https://m.edsoo.ru/00adbac6
5 Konrponbshas padora Nel mo teme «IloBTopenue u 1
yriiyOneHue 3HaHUM OCHOBHBIX pa3ziesioB Kypca 8 Kiacca»
6 Knaccudukarms XuMUYeCKUX peakifii o pa3IudHbIM 1 bubmuoreka [JOK
MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [Tonatne o ckopocTn XxuMHueckor peakuuu. [lonsarue o 1 bubmuoteka LIOK
TOMOTEHHBIX U T€TEPOTE€HHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
[Tonatue o xumMuueckoM paBHOBecHUU. PaKTOPBI,
8 BIIUSIIOIIIME HA CKOPOCTh )I:HMI/I‘IGCKoﬁ peaKHI/III)/I u 1 bubmmorexa LOK
https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO paBHOBECUS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHT 1 bubmorexa HOK
https://m.edsoo.ru/00adcade
Teopus snekTpoauTUuecKoi nucconanuu. CUiabHbIE U bu6moreka IIOK
10 1
cia0ble AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNonnbie ypaBHEHUS peaknid 1 Bubmiorexa [OK
https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUIA B CBETE | bubanoreka [IOK
MIPEICTABICHUH 00 AIEKTPOJIMTHYCCKON AUCCOIHAIIHI https://m.edsoo.ru/00add5d8
13 XHWMHYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00 1 bu6muoreka IIOK
ANMEKTPOJIMTUYECKON TUCCOLUAITUN https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruapoaM3e conei 1 bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3aIINS 3HAHUH 1 bubmorexa HOK
https://m.edsoo.ru/00addd 12
IIpaktuueckas padora Ne 1. «Pemenue bubnmuoreka [IOK
16 1
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
17 KonrponbHas padota Ne2 o teme «DIEKTpOTUTHYECKAS | bubnmuoreka [IOK
qucconuanus. XUMHYECKUE PEAKLUU B paCTBOPAX» https://m.edsoo.ru/00addecO
18 OO01as XxapakTepuCTHKa TaJOTeHOB. XUMHUUYECKUE 1 bubmoreka [IOK
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CBOICTBA Ha IPUMEPE XJI0pa

https://m.edsoo.ru/00addfe2

Xnoposogopoa. CossiHast KUCIIOTa, XMMUUYECKHUE CBOMCTBA,

bubmuorexa IIOK

19 MOJIy4eHHE, MPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktudeckas padora Ne 2 o teme «IlomyueHue conssHON bubnuoteka LIOK
KHCJIOTBI, U3yYCHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
)1 Beruncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKIMM, €CIIH bubnuoteka LIOK
OJIH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmoreka [IOK
22 OO6m1as xapakTepucTuka 31eMeHToB VIA-rpynmnsl hitps://m.cdsoo.ru/00ade64a
” AmnorponHbie MoauduKauu cepbl. HaxoxaeHue cepsl 1 bubmmorexa [IOK
e€ COeIMHEeHH B IpUpoie. XUMHUUECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBojiopo/, cTpoeHue, (U3NIECKUe U XUMUYECKUE bubnmorexa [IOK
CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepol. CepHas KUCIIOTa, GU3HUYECKUE U bubmuorexa [{JOK
XMUMHUYECKHUE CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEHKAIUE B OCHOBE
26 MIPOMBIIIIEHHOTO CII0c00a MOTyYeHHs] CEPHOI KUCIIOTHI. bubmuoteka LIOK
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl https://m.edsoo.ru/00adec8a
COEIMHEHUSIMH CEPBI
27 Brrunciienne MaccoBoOM 101U BIXOJa MPOYKTa PEAKIIHMU Bubnuoreia LOK
https://m.edsoo.ru/00adec8a
OO1as xapaKTepPUCTHKA dIIEMEHTOB VA-Tpyniibl. A30T,
28 paCHpOCT;)aHCHEC B IIPHUPO/IE, (l)I/ISI/I‘leCKI/IIe)}II/IHXI/IMI/I‘IeCKI/IC bubmmorexa LIOK
N https://m.edsoo.ru/00adeeab
CBOIiCTBa
AMMHaK, ero (pU3NYEeCKue U XMMUYECKHUE CBOWCTBA, bu6moreka IIOK
29
MOJy4YE€HUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktuueckas padora Ne 3 o reme «Ilonyduenne ammuaka, bubmnoreka [IOK
M3Y4YEHHUE €r0 CBOMCTB» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, €€ QU3NYECKUE U XMMHUYECKHE CBOHCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHMSI B KQ4YECTBE
32 MUHEPaTbHBIX yI[O6ppeHI/II71. XUMUYECKOE 3arpsi3HEHUE butmiorexa OK
. https://m.edsoo.ru/00adf518
OKpYKarolel cpeibl COeIMHEHUSIMU a30Ta
13 docdop. Oxcun dhocdopa (V) u pochopnas kucnora, bubmuoteka [IOK
¢u3nyecKkre U XUMHYECKUEe CBOMCTBA, TIOTyuYeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATHHBIX bubmuoteka [IOK
34 . .
ynoOpeHuil. 3arpsizHeHNe MPUPOIHON cpenbl pocdaramu https://m.edsoo.ru/00adfc20
35 VYriepon, pacpocTpaHeHHe B IpUpoie, GU3NIECKue U bubmoteka [IOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcuapl yrnepoaa, ux pusndeckre u XUMHUIECKHe bubmoreka [IOK
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CBOMCTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBSI3aHHBIE C
okcuzioM yriepoaa (IV)

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

37 VYronpHas KUCIIOTa U €€ CON Bubmorexa [OK
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padora Ne 4 o reme "Ilonydenue
38 yr]E)IeKchoro raia. KauecTBennas peaKume;I{a KapOoHar- Bubmiorexa [OK
" https://m.edsoo.ru/00ae027¢
HOH

39 [lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX bubnuoreka LIOK

KakK 0 COeTMHEHUSX yrepoaa https://m.edsoo.ru/00ae054e
. bubmuoteka LIOK

40 Kpewinit it ero coeniers https://m.edsoo.ru/00ae080a
[IpakTudeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX

41 3aIZ[aq 10 TeEME fB’cDKHCfIHH/IG HEMETalJIbl U I/II)X bubmorexa HOK

https://m.edsoo.ru/00ae0bf2
COCITUHCHUSY

4 Konrponbshas padora Ne3 o reme «Bakneliniue bubmuoteka LIOK
HEMETAJUTBI ¥ X COCTMHEHU S https://m.edsoo.ru/00aecOe18
OO6mrast XapakTEepPUCTHKA XUMHUIECKHAX HIEMEHTOB —

43 METaJlJIOB. MeTallmndecKas CBA3b U MeTaJIndecKast bubmoreka IIOK
KpHCcTajuimdyeckas pemeérka. uzndeckre CBOMCTBa https://m.edsoo.ru/00ael103e
METaJIJIOB

m XHUMHUYECKHE CBOMCTBA METANIOB. DIEKTPOXUMUYECKUI bubmuoreka [{JOK
PAI HAPSDKEHUH METAJLTOB https://m.edsoo.ru/00ael156
OO6mwme cnocoObl momydeHus: MeTaioB. CriiaBsbl.

45 Brruncienus no ypaB}I-IIZHI/ISIM XUMHUYECKUX PEAKIUi, €ClIH Bubmiorexa [OK

https://m.edsoo.ru/00ael156
OJIUH U3 PEareHTOB COACPKUT MIPUMECH

46 [TonsiTue 0 KOPPO3UM METATIIOB bubamorexa IOK

https://m.edsoo.ru/00ae1278

47 Il{emounbIe METAIIBI butmioreia OK

https://m.edsoo.ru/00ae14b2

48 OKcuapl ¥ THAPOKCHU/IBI HATPUS U KaJTHs bubmorexa HOK

https://m.edsoo.ru/00ae14b2

49 Illenouno3emMenbpHbIC METaAJIbl — KaJIbIIUM M MarHUM bubmorexa HOK

https://m.edsoo.ru/00ael5e8

50 BaxxHelme coequHEeHNS KaabIlUsA bummorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O06o01IeHre 1 cucTeMaTH3alus 3HaHUH

52 XKécTtrocTh BO/BI U CIIOCOOBI €€ yCTpaHEHUS bubmmorexa [IOK

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

53 [Tpaktuueckas padora Ne 6 mo teme "JKEcTKOCTh BOBI U bubnmuoreka [IOK

METO/Ibl €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmuoreka IIOK

>4 AdtiomiHHH ! https://m.edsoo.ru/00aelc64
. bubmuoteka LIOK
55 AmboTepHbIC CBOHCTBA OKCHIA U THAPOKCHIA 1 hitps://m.c dS(])_E).ru 100ae1c64
bubnmorexa [IOK
26 | Heneso : https://m.edS(])_E).ru/Oan1d86
bubnunoreka LIOK
57 Oxkcunel, ruapokcuabl u comu xxenesa (1) u sxeneza (I11) 1 hittps:/m.c dS(])_E).ru 100863566
58 O06o001enre U cucTeMaTH3alus 3HaHU! 1
59 [Ipaktuueckas padota Ne 7. PenieHue skcieprMeHTaIbHBIX | bubmuoteka LIOK
3a/1a4 1o TeMe «BakHenie MeTaibl U UX COCTUHEHUS» https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSM XUMHUYECKAX PEAKIIHNA, SCITH
60 OJIVH W3 PEareHTOB JIaH B U30BITKE U COJIEPIKHUT 1 bubmumoreka [{JOK
npuMecH. Berancienust MaccoBO# 10T BBIX0O1a TIPOAYKTA https://m.edsoo.ru/00ael750
peakIuu
61 O06o01enre 1 cucTeMaTH3alus 3HaHU! 1
62 Konrponbshas padora Ned4 no treme «Baxknelinivie Metamibl 1
1 UX COCTUHEHUS
63 BemiectBa n Marepuasnbl B TOBCEIHEBHOM KM3HU YeloBeka | 1 bubmorexa HOK
https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl 1 bubmmorexa LOK
https://m.edsoo.ru/00ae4270
65 Ponb xuMum B perieHun 3KOI0THYECKUX TpoliemM 1 Bubmorexa [OK
https://m.edsoo.ru/00ae4270
. Bbu6moreka 1HOK
66 O00011IeHNE U CUCTEMATHU3AIU SHAHUHA 1 hitps://m.c dS(L)i).ru 100ac0d0a
. bu6moreka 1IOK
67 O00011IeHNE U CUCTEMATU3ALIUS 3HAHU I 1 https://m.c dsi.ru 100adb33c
68 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1 bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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