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HOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1o XMMHK Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTenbHOU
porpaMmMbl OCHOBHOTO o011ero obpasoBanus, npeactaBieHHbix B @I'OC 00O, a
TaKk€ Ha OCHOBe (eaepanbHON paboueld mporpaMmbl BOCIUTAaHUA U C YUYETOM
KOHIIEMIIMKM TPENnoJiaBaHusl ydeOHOro mpeameTa «XuMus» B 00pa30oBaTeNbHBIX
oprannsauuax Poccniickon @enepanun.

Ha 6a3e nientpa "Touka pocta" obecneunBaeTcsi peain3anys 00pa3oBaTEIbHBIX
IporpaMM  €CTECTBEHHOHAy4YHOM W TEXHOJIOTMYECKOW  HampaBlIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHUM C TpPEOOBAaHUSMHU 3aKOHOAATENIbCTBA B cdepe
oOpa3oBaHHs U C Y4YeTOM peKoMmeHjaauuid DenepanbHOro omeparopa y4eOHOTo
npeamera "Xumus'". Pabouas mporpamma Mo3BOJISIET MHTETPUPOBATH peATU3yeMbIe
3J1eCh MOJXObl, CTPYKTYPY M COJAEpXkaHHE MPH OpPraHu3alud yuyeOHOro IMpeamMera
"Xumus" 8-9 kiacc.

[TpodunpHbIl KOMIUIEKT 00opynoBaHus HeHTpa "Touka pocTta" oOecneunBaer:
3¢ (PEeKTUBHOE JTOCTHXKEHHE O0Opa30BaTENbHBIX PE3YJNbTATOB OOYyYAIOIIUMUCA TI0
IporpaMmaM €CTECTBEHHO-HAYYHOW HAaNpaBJIE€HHOCTH, BO3MOKHOCTh YIIIYyOJIEHHOTO
U3Y4YeHUSI  OTHENBbHBIX MPEIMETOB, B TOM uucie i1 GHOpMUPOBAHMUS
M300pETaTeNbCKOr0, KPEaTUBHOTO, KPUTUYECKOTO MBIIUICHHS, Pa3BUTUA (PYHKIIHO-
HaJbHOM TPaMOTHOCTH Yy OOYYalOlIMXCS, B TOM YHUCJE €CTECTBEHHO-HAYYHOU H
MaTeMaTHYECKOU.

[IpenonaBanme ywyebHoro kypca «buomornnm» B OCHOBHOW  IIKOJIE
OCYLIECTBJISIETCSI B COOTBETCTBUM C METOAMYECKUMHU PEKOMEHJALMAMHU IO
peann3anuy 00pa3oBaTeIbHBIX MPOTrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKON
HaIpaBJIEHHOCTEN 1O OMOJIOTHUHU € HCMOJb30BaHHEM 00opyaoBaHus 1eHTpa «Touka
pocta». Meroanueckoe nmocooue. — MockBa, 2021 1; pabovas mporpamma K JIMHHUHA
YMK O.C. I'abpuensta. Xumus. 8—9 knacchl. https://rosuchebnik.ru/

Kpome yueOHuKa npu 00y4eHUH XUMUHU UCIIOJIb3YIOTCS HU(PpOBbIE 00pa30BaTEIbHbIC
peCYpCHI: bubmuorexka Omoc  https://uchebnik-epos.permkrai.ru/catalogue,
bubmmoteka LIOK https://mouypoku.pd/, Yun.py https://uchi.ru/.

[IporpaMmMa mo xumMuu Aa€T TPEACTaBICHHE O LENIX, OOIIel CTpaTeruu
OoOy4YeHMsI, BOCTUTAHUS M PA3BUTHs 00YJarONIUXCs CPEACTBAMU YYEOHOTO TIPEeIMETa,
yCTaHaBJIMBAET 00s3aTelIbHOE MPEIMETHOE  COAEp)KaHUE, IMpeayCMaTpUBAET
pacrmpezielieHde €ero mo KjaccaM M CTPYKTYpUpOBaHUE IO pas3zeliaM U TeMaMm
OporpaMMbl 1O  XHMHUHU, ONpEAEISET KOJUYECTBEHHBIE U  KayeCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCT H3yYEHHUS
XUMHH C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaroImMXcs, OMNpeneisieT BO3MOKHOCTU
npeaMeTa s peanu3aluyd TpeOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOM
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o0pa3oBaTeabHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, a TaKkKe
TpeOOBaHMI K pe3yibTaTaM O00yUYeHHUsI XUMUU Ha YPOBHE LieJiel U3ydeHus mpeameTa
U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU JEATETLHOCTH OOYy4YaromIerocss Io
OCBOEHUIO yUYEOHOTO COJIEPKaHUA.

3HaHHEe XHMHH CIYXXHUT OCHOBOM i (OPMHUPOBAHHUS MHPOBO33PEHUS
oOy4aronierocs, ero MpeACTaBICHU 0 MaTeprUaIbHOM €AMHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMUEH TPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 DBOJIOIUHU BEIIECTB B MPUPOAE, O MYyTSIX PEIIEHUS TIOOAIBHBIX MpodiieM
YCTOMYMBOI'O PAa3BUTHS YEJIIOBEYECTBA — CHIPHEBOW, DHEPIE€TUYECKOW, MUIIEBOM U
AKOJIOTUYECKOM 0€30MaCHOCTH, TPOOJIEM 3IpaBOOXPAHECHHUS.

N3yyenne Xumuu:

CHOCOOCTBYET peain3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001Iel U (yHKINOHATBHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKHX CIOCOOHOCTEN
oOyyarolmuxcs, HaBBIKOB HMX  CAMOCTOSITENIBHOM  Y4eOHOH  JEeSTENbHOCTH,
HKCIEPUMEHTAJIbHBIX UM  HCCIENOBATENbCKUX YMEHUH, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBILUICHUS, 3aKJIaJblBAE€T OCHOBBI
LEJIOCTHOTO B3I HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YyYaroIuXCs;

criocoOCTBYyeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSIM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE
oOpa3zoBaHHEe 00yUYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHUHM XUMHUU OOECIEYUBAIOTCS CHEU(pUKON
colepKaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBISIETCS  MEAarornyecku
aJlaliTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAyKM XMMHU Ha OMNPEICTIEHHOM JTane eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OILEro 0Opa30BaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOIMMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATHH XHWMHH, OCHOB
HEOPraHWYeCKOM XMMHM M  HEKOTOPBIX  OTACJIBHBIX 3HAYUMBIX  IOHSATUN
OPraHUYECKON XUMUHU.

CrpykTypa conaepxkaHUsi NPOrpaMMbl MO XUMHUU C(POPMHUpPOBAHA Ha OCHOBE
CUCTEMHOr0 mojxoja kK e€ uzyudeHuto. CoaepikaHue CKIIAJbIBAETCS M3 CHCTEMbI
MOHATUNA O XUMUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI IMOHATUN O XUMUUYECKOU
peakiuu. OO6e 3TH  CHUCTEMBl CTPYKTYPHO OpraHM30BAaHbl [0 MPUHIUITY
MOCJIEIOBATEIBLHOTO Pa3BUTUSL 3HAHUM HA OCHOBE TEOPETUYECKHUX IPEICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XHMUU;



— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— NPEACTABIECHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA  PAcCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKH
MOJyYEHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OAHOTO
YPOBHS K JIPYTOMY, BBITIOJHSS (PYHKIIMM OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYYEHUS H3YYaeMbIX
BEILECTB.

OcBoeHue mporpamMmbl 1O  XHMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XMMUYECKOW COCTABIIAOIIEN HAYYHOW KapTHHBI MHUPA B JIOTHUKE €€
CUCTEMHOU MPHUPOABI, [IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHMIO U METOJaM
NIO3HaHUA B Hayke. M3ydyeHue XuMuu MPOUCXOAMT C IPUBJICUEHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHBIX MpeaMeToB: «Oxkpyxaronuii Mmup», «buonorus. 5—7 kinaccs» u
«®Dusuka. 7 Kiace.

[Ipu n3yyeHun XuMuM NPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM
HAayKUd KakK 00JIACTU COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUYECKON IeATEIbHOCTH
4esoBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHlL. 3ajadya y4yeOHOIo
npeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMBl XMMHUECKUX 3HAHUN — BaKHEUIIUX
(akTOB, NOHATHI, 3aKOHOB U TEOPETUYECKHUX MOJOKEHHM, JOCTYIMHBIX 0000IIEeHNI
MHPOBO33PEHYECKOTO XapaKTepa, si3blKka HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM
MO3HAHUA TPU U3YYEHUU BELIECTB M XUMHUYECKUX peaKiui, B (OPMUPOBAHUU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B y4EOHO-IIO3HABATEIbHON U
y4e0HO-UCCIIEIOBATENLCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpalleHus C BEIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipn M3yyeHHH XMMHHM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE NMPUOOPENU TAKUE 11U, KaK:

— (opMHUpOBAaHHE HHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHHYECTBY, CAMOCTOSTEILHOMY NPHUHATHIO PEIICHUM,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHs HA CUCTEMATUYECKOE TPUOOIIEHUE 00yHaroUXCsl
K CaMOCTOSATEJIbHOM IMO3HABATEIbHOW AESITENIBHOCTH, HAYYHBIM METOAAM ITO3HAHMS,
(bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obOecrnieyeHre YCJIOBUHM, CIMOCOOCTBYIOIIUX MPUOOPETCHHUIO O0YUYarOITUMUCS
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHWS W CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), MMEIOIINX YHHUBEPCAIBHOE 3HAYEHUE I
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (QopmupoBanue o00mel (YHKIMOHATBFHONM U  €CTECTBEHHO-HAYyYHOM
I'PaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSACHAThH U OLICHUBATH SIBJICHUS OKPY>KaIOILIErO
MUpa, UCHOJb3Ys 3HAHUS U OMbBIT, OJYYCHHBIE MPU U3YUEHUU XUMHUH, TPUMEHSThH UX
IIPU PELIEHUH IPOOJIEM B IOBCETHEBHOM KU3HU U TPYIOBOU JIEATENBHOCTH;



— ¢opmupoBaHre y 00YUAIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHUS
IIEHHOCTH XWUMHUYECKUX 3HAHUHN I BBHIPAOOTKH HSKOJOTHYECKU IIEIeCO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIIBHOCTH B IEJISX COXPAHEHUSI CBOETO 37]0POBbs
Y OKPYKaIOIIEeH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHMS OOIIEUETOBEUECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpOo(duiis U HANIPaBICHHOCTH JalbHENIIEro oOy4eHusl.

OO611ee YMCIIO YacoB, OTBEIEHHBIX IS U3YYEHUS! XUMHUHM HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, cocraBiser 136 gacoB: B 8 kiacce — 68 wacoB (2 waca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

B o6pazoBatenbHoii iporpamme (OI1) npeacTaBieHbl CleayOMIKe pa3aeibl:

. Merongpl u3y4yeHHs] BEHIECTB M XUMHUYECKHUX SBJICHHU. DKCHEPUMEHTAIbHbBIC
OCHOBBI XUMUH.
2. IlepBOoHavYanbHBIC XUMUYECKUE TTOHATHSI.
3. PacTBOpBL.
4. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHHUI.
5. Teopus 3AEKTPOIUTUUECKON TUCCOLUALUU.
6. XUMUYECKHUE PEaKILINH.
7. X¥MHUYECKHE 2JIEMEHTHI (CBOMCTBA METAJIJIOB, HEMETAJIJIOB M UX COCTMHEHUM ).
B oCHOBy BbIIEIEHUS TaKHX PA3IEIOB 3I0KEH XUMHUYECKUN IKCIEPHUMEHT,

TpaJMIIMOHHAs CcucTeMa u3ydeHus xumun. OcHOBHON (dopmoit  yueOHOi
JEATCIbHOCTH  SIBJIIETCSI XUMMUYECKUU ODKCIEPUMEHT, MPOBOAUMBIA B BHUJIE
Ja00paTOPHBIX, MPAKTUUYECKUX paboT U JeMOHCTpauuid. JleMoHCTpaluoHHbBIN
AKCIIEPUMEHT MPOBOAUTCA B TOM ClIydae, €CJIM OH OINACEeH [JI BBIOJHECHUS
YYaIIMMHUCS WM UMEIOIIUICS PUOOP MPEICTABIICH B €IMHCTBEHHOM DK3EMILISIPE.

JlanHast oOpa3oBaTelibHasi TporpamMma O0€CIeUurMBAaeT YCBOCHUE YYAIIUMUCS
BOKHEHIIIMX XUMHYECKUX 3aKOHOB, TCOPHI U TIOHATHI; (POPMUPYET MPEICTABICHUE O
pOJII XUMHUU B OKPYXaIOIIEM MHpPE W JKU3HU 4elioBeka. [Ipu 3TOM OCHOBHOE
BHUMaHUE YJENAEeTCS CYHU[HOCTH XHUMHYECKMX peakuuii W MeToJaM  HUX
OCYILECTBIICHUSI.

I[Ipu oOydeHuu wucnoab3yercss obOopyaoBaHue HUGPOBON Jgaboparopuu
POLUSLAB B xoMIieKTaimu « XUMHS» COAEPKaT Ha0op J1ab0paTOPHON OCHACTKHU U
natyuku: pH, onTUyecKkol MIOTHOCTH (KOJIOPMETP), TEMMEpPATyphbl HCCIEIyeMOn
Cpenpbl, JIEKTPUIECKOU MPOBOJIUMOCTH.

JlanHasi oOpa3oBaTeibHasl MporpaMma OOECIEeYMBACT YCBOCHUE YYalTUMUCS
BOKHEHIIINX XUMUYECKUX 3aKOHOB, TCOPUI U TOHATU; GOPMUPYET NMPEICTABICHUE O
PO XMMHUU B OKPYXAOUIEM MHPE W KU3HU YeynoBeka. [Ipm 3ToM OCHOBHOE
BHUMAHUE YJIENAETCS CYHHOCTH XHMHYECKMX peakuuii W MeToJaM  HUX
OCYILIECTBIICHUS.



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Ponb XUMHUM B JKM3HU 4eloBeKa. XHUMHS B CHUCTEME Hayk.
Tena u BemecTBa. Pu3nueckrue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonarne o meTtonax Mo3HaHUS B XuMuUHU. YucTbie BemiectBa U cmecu. CrocoObl
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popMmyina. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOcTaBa BellecTB. OTHOcUTENbHAs aToMHas Macca. OTHOcUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYpHBIX €IMHMII BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

du3nuecKue U XUMUUYECKHUE SIBJICHUA. XUMUUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHusa. Kiaccuduxanus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMMMUYECKOW TOCYJIOM, MpaBuUjaMH pabOThl B Ja0OpaTopuu U
npuémMamu oOpalieHus: ¢ JIabopaTOpHBIM O00OPYIOBAaHUEM, M3YYEHHE M OINHUCAHUE
bu3nYecKux  CBOMCTB  0Opa3llOB  HEOPraHUYECKUX  BEIIECTB, HAOJIOJICHUE
dbusnueckux (IIaBIeHUE BOCKA, TassHUE JIba, pACTUPAHUE caXxapa B CTYIIKE, KATICHUE
U KOHJECHCAIUsl BOJAbI) U XMUMHYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE MEIHOU
MPOBOJIOKH, B3aMMOJICHCTBHUE MeJia C KUCJIOTOW) SBJICHUHN, HAOIIOJEHNE U OTTMCAHUE
MPU3HAKOB  MPOTEKaHUs  XUMHUYECKUX  peakuuid  (pasjokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPHUJIOM Oapusi, pasioKEeHHUE TUIPOKCHAA
menu (II) mpu HarpeBaHuu, B3aMMOJACHUCTBHE Xkeie3a ¢ pacTBopoM cosid meau (I1),
U3YYCHHUE CIOCOOOB pas3leieHUs CMECEil: C TMOMOINbI0 MarHuta, (uiIbTPOBAaHUE,
BBITIApYBaHUE, TUCTWLISALUS, XpoMatorpadus, MPOBEACHUE OYUCTKU IMOBApEHHOU
COJIM,  HaAONIOJIEHHWE W  ONHUCAaHWUE  Pe3yJbTaTOB  IMPOBEJCHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucimopoa — siaeMeHT U mpocToe
BelllecTBO. HaxokaeHue kuciopoia B mOpupojae, (puznueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue kucnopoma. CrocoObI
MOJIYYCHHS KHCIIOpoa B 1abopaTopuu 1 MPOMBINUICHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — ajuI0TpOIHas MOAU(BUKAIUS KUCIOpOa.



TemnoBoi 3QpGeKT XMMUYECKON peakiuu, TEPMOXUMUYECKUE YPABHEHHUSI, IK30-
U DHIOTEPMUYECKUE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE BO31yXa,
yCWJICHHE MApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u mpocToe BemecTBo. Haxoxnenue Bogopoaa B mpupose,
bu3MYecKue ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI MmoayueHuss. KucmoTs
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbBL. Boga kak pacrtBoputenb. PacTBOpBL.
HaceolllieHHbIE W HEHACBHIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10151 BellleCcTBa B pacTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHMS.
Ponp pacTBOpoB B NpUPOJAE M B KU3HHU 4YeloBeKa. KpyroBopoT BOAbl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranndeckux coeauHennil. Okcuapl. Knaccudukarus
OKCUJIOB:  cojieoOpa3ytoide  (OCHOBHbIC,  KHUCJIOTHBbIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuoB. @uznyueckre 1 XUMHUYECKUE CBOMCTBA
okcua0B. [lonydeHue OKCuI0B.

OcHoBanusi. Krnaccudukaiuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHkmarypa ocHoBaHui. DHU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kucinoT. Pusznueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan axtuBHoctn MetrawuioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkiarypa conei. @U3MYECKME M XMMHUYECKHUE CBOWCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OINPEIECICHUE COJAEpPKaHUs KHUCIOpoAa B BO3AYyX€, IMOJYyYECHUE,
coOWpaHue, pacrno3HaBaHUE M HW3YyYEHHE CBOWCTB KHUCJIOpOAA, HAOJIOJICHHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJAOM M YCIOBUS BOBHUKHOBEHUS U MTPEKPAILICHUS
ropeHus (moxapa), oO3HaKOMJICHHE ¢ oOpa3llaMi OKCHJIOB U OMHCAHHE WX CBOWCTB,
MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOWCTB BOJOpojaa (ropeHue),
B3auMoJielicTBUe Bogopoda ¢ okcugom wmeau (ll1) (BO3MOXKHO uCIONIB30BaHUE
BHUJICOMATEPUAJIOB), HaAOIOJICHHE OO0pa3llioB BEIIECTB KOJWYECTBOM 1 MOIb,
MCCJIEIOBAHNE OCOOEHHOCTEH PAaCTBOPEHMsI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOM MacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJIBI ¢ METa/IaMu (HAaTpUeM U KaJibI[ueM) (BO3MOXKHO
WCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HCCIIEAOBaHUE OOpa3lOB HEOPraHUYECKHUX
BEILIECTB PA3JIMUYHBIX KJACCOB, HAOJIOJEHWE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHUCIOT W Ienodeil, uzydeHue B3aumozeictBusi okcuaa menu () ¢



pacTBOpOM CEPHOM KHUCJIOTBI, KHUCJIOT C METaUlaMH, PEAKLUN HEeWTpaau3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOTO METAJIa JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeuIne Kiacchl
HEOPTraHUYECKUX COCIUHEHHIN.

Iepuoanuyecknit 3axkoH u Ilepuoamuyeckast cucreMa XUMHYECKHX
iemeHnToB JI. WU. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKAsl CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBpie TOMBITKA KIACCU(PUKALIMA XUMHYECKHX dyeMeHTOB. [loHstue o
IPYIIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METaIbI,
raJoreHbl, UHEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE 00Pa3yIOT aM(POTEPHBIE OKCHUJIBI U
TUAPOKCHUBL.

Ileprognyeckuil 3akoH. Ilepuonnueckas cucreMa XMMHUUYECKUX IJIEMEHTOB /.
N. Menpaeneera. Koporkonepuoanas u jyimHHOoNepruoaHas Gopmsl Ileprnoanueckoit
cucteMbl xumMuudeckux dnemeHToB JI. M. Menneneesa. Ilepnoabl u  Tpynimsl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIILI HIIEMEHTA.

Crpoenne atroMoB. CoctaB atoMHbIX suep. M3oronsl. DnekTpoHsl. CTpoeHue
JIIEKTPOHHBIX ~ 000JIOYEK aTOMOB  MepBbIX 20  XUMHYECKHX  3JIEMEHTOB
[lepnommueckorr cucremsl [[. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajadyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue Ilepronndeckoro 3akoHa u Ilepruoanveckol CUCTEMbI XMMHUYECKHUX
DIIEMEHTOB Ui pa3BuUTHUs Haykn W npaktuku. . M. MenneneeB — y4yé€Hbli u
IpaKIaHUH.

Xumnyeckasi cBsi3b. KoBaneHTHass (mossipHas M HENOJSIpHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxkucneHus. OKUCIUTENBbHO--BOCCTAHOBUTENBbHBIE peakuni. [Iponeccsr
OKHCJICHHSI U BOCCTAaHOBJIEHNsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpas3loB BEUIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
IMAPOKCUIA LMHKA C pPAcTBOpPaMU KHUCJIOT M IIEJI0YEH, IPOBEICHHUE OIIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXNpeaIMETHBIX CBS3€d INpU H3YYEHUHM XUMUHM B & Kiacce
OCYUIECTBJISIETCS] Yepe3 UCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO--HAYYHbIX TOHITHH,
TaK W TOHATHW, SBIIONIUXCS CUCTEMHBIMH JUISI  OTAENBHBIX MIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO01Me ecTecCTBEHHO--HAy4YHbIE MOHATHUS: HAY4YHBIM (PakT, rumoresa, TEopus,
3aKOH, AaHaliW3, CHUHTE3, Kiaccudukanus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuKa: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN]I, U30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsijl, BEHIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, GU3MUeCKre BETUYUHbBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IJTaHETHI, 3BE31bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIB, TOPHBIC TTOPOABI, TIOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[Tepronnueckuii 3akoH. llepuoanueckas cucteMa XHUMHUYECKUX 3JIEMEHTOB JI.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kausl, KaIbIUs U UX COEIUHEHUI B
COOTBETCTBHU C IOJIOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil cucreMe U CTpOCHUEM
MX aTOMOB.

Ctpoenue BemecTBa: BHIBI XUMHYECKOW CBA3U. THIBI KPUCTAILINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOM PEETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMAYeCKUX peakivil Mo pa3iuvyHbIM MpU3HaKaM (10 YUCTY U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D (PEKTY, M0 N3MEHEHUIO
CTETNICHEH OKHUCJICHUS XUMHUYECKHUX DJIJIEMEHTOB, IO OOpPaTUMOCTH, MO YYaCTHIO
KaTanu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHCHUSI.

[lonsiTue o ckopocT XuMU4yeckod peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusx. [[oHATHEe O TOMOIeHHBIX U TeTEePOTEeHHBIX
peakuusx. [lonstue o karamuze. [loHsaTHE 0 XMMHUUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PpEAKIMU U IOJOKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OaytaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue YPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEJIBHBIX ~ PEAKIIMA C  MCIOJB30BAHUEM  METOoJAa
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTUYECKON TUCCOIMALIMU. DJIECKTPOJHUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU BHAAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIe SJIEKTPOJIUTHI.



Peakiuun moHHoro oOMeHa. YcCJIOBHS NPOTEKaHUS pEaKIUid MOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAaHMI M COJIel B CBETE MPEACTABJICHUN 00 AIEKTPOIUTHUECKON JAMCCOIUALINU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENISAMH KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMeTayioB (TpadurTa W anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKLUH OT
BO3JICHCTBHS pa3INMYHbIX (PaKTOPOB, UCCIIETOBAHUE AJIEKTPOIPOBOIHOCTH PACTBOPOB
BEILECTB, Ipollecca JAWCCOLMALMM KHUCJIOT, IIeJdoYed U coneil  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEO MAaTEpUANIOB), IPOBEICHHE OIBITOB, WIUIIOCTPUPYIOLINX
IpU3HAKU MPOTEKaHUs peakUuii HOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BbIJICICHUE
raza, oOpa3oBaHUE BOJbI), OMNBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKUUi (TOpeHUe, peakuuu pas3ioKEHUs, COEAUHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUUN Ha
VIOHBI, PEIICHNUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHW OKucieHus. CTpoeHHe M (PU3MYECKHE CBOWCTBA IMPOCTBIX
BEILIECTB — IAJION€HOB. XMMHUYECKHUE CBOICTBA HA MPUMEPE XJIOpa (B3aUMOAEIHCTBHE C
METajulaMM, HEeMeTaUlaMH, Iuejnodamu). XiopoBoaopold. ConsHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJYyUYCHHUE, MPUMEHEHUE. JlelicTBHE XJIOpa U XJIOPOBOAOPOIA
Ha OpraHu3M YesoBeka. BakHelIne XJI0pU bl U X HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepucTthka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIEe CTeNeHU okucieHus. CTpoeHHe U (PU3MUECKHe CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJa U
cepbl. XUMHYECKHME CBOMCTBa cepbl. CepoBOAOpPONA, CTpO€HuE, (PU3NYECKHE U
XUMUYECKHue cBOMCTBAa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHOB.
Cepnas kuciota, Gpu3nuecKue U XUMHYECKHE CBOMCTBA (0OIMe KaK MPEICTaBUTEIsS
Kjlacca KHUCJIOT M crenupuyeckue). XUMUYECKHE pEeaklldd, JIeKallue B OCHOBE
MPOMBITIIUICHHOTO CTHO0c00a TOJYyYeHHUs] CEepHOM KHCIOTHL. [lpuMeHeHune cepHou
KUCIOThl. ConM  CcepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyiab(paT-hoH.
Haxoxnaenue ceppl M €€ COCOUHEHUM B IpUpojae. XHUMHUUYECKOE 3arps3HEHue
OKpYXaOLLEl Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE JOKIH, 3arPSA3HEHUE BO3yXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapakrtepuctuka 3jemMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
bu3nyeckue U XxuMu4eckue cBoiictBa. KpyroBopor azora B mnpupoje. AMMHAK, €ro
¢dusznyeckne U XMMUYECKHUE CBOWCTBA, MOMy4YeHHE U npuMmeHeHue. Coln aMMOHUS,



ux (pusmyeckre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ TMOJIyueHHe, (PU3NYECKUe U XUMHUYECKUE
cBoiicTBa (OOmIME Kak TMpEeJCTaBUTENS Kjacca KUCIOT U  Cleuu(uueckue).
Hcrnonb3oBaHue HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MUHEPAIBHBIX YIOOPEHHUIA.
XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH CpeAbl COCAUHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BojgoémoB). dochop, ammoTponHbie
momudukaimu Gocdopa, pusnueckue U xumudeckue coiictea. Oxcua pocdopa (V)
u ¢ochopHas kKuciaora, (U3NYECKHE U XHUMHUECKHE CBOMCTBA, TOJIy4YECHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA00pEHUH.

Obmas xapakrtepuctuka 31meMeHTOB IVA-rpymnmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCICHUs. YTJIEpOJ, aNIOTPONHbIE MOIU(DUKALINH,
pacnpocTpaHeHUe B NIpUpoje, (pu3nueckue M XUMHUYECKHE CBOWCTBA. AJCOpOIMS.
Kpyrosoport yraepona B npupoje. Okcuabl yriepojaa, ux (pu3ndeckue u XuMU4ecKue
CBOMCTBa, JCHCTBUE Ha JKHUBbIE OPraHU3Mbl, TOJYyYEHHE M NPHUMEHEHHE.
DKoJjloruueckre MpoOJieMbl, CBsi3aHHBIE € OKcuaoMm yriepoaa (1V), rumoresa
r7100aJpHOTO MOTEIUIEHHUS KIMMaTa, MapHUKOBBIM 3 ¢eKT. YroapHas KUCIOTa U €€
CONMM, WX (U3MUEeCKHMEe U XUMHUYECKHE CBOICTBa, IOJIyUeHHE M MPUMEHEHUE.
KauecTtBenHass peakuust Ha KapOoHaT-uoHBI. Vcmosb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[IpupoHbIE UCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI
ux mnepepadoTku (OEH3MH), UX POJb B OBITY W TpOMbIIUIEHHOCTH. lloHsiTHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax, yriaeBoJax — U UX POJM B KU3HU
4eJloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COEAUHEHUM.

Kpemunii, ero ¢usmyeckue ¥ XUMHUYECKHE CBOWCTBA, TIOJy4YCHHE U
npumeHeHue. CoeauHeHus: KpeMHus B nipupoze. O01ue npeactaBieHuss 00 OKCHIEe
kpemaust (1V) u kpemuueBoit kucinore. CUIMKATHI, UX HUCMIOJIb30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeline cTpouTenbHbIE MaTepuaibl: KepamMHuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoOiieMbl  OG€30MMaCHOrO  HMCIOJIB30BAaHMS
CTPOUTENBHBIX MAaTEpUAIOB B TOBCEITHEBHOM JKHU3HU.

Xumuueckuii IKCnepumenm:

H3y4yeHHE OOpa3I0B HEOPTraHUYECKUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI,
IpOBEJCHIE KaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOACHHE PU3HAKOB UX
NPOTEKaHUs, ONBITHI, OTpaXKaIOIIE PU3NUECKUE U XUMUYECKUE CBOMCTBA raJlOr€HOB
U UX COEAVHEHUH (BO3MOXHO MCIOJb30BAaHUE BHUJIEOMATEPHAIIOB), 03HAKOMIICHUE C
oOpasiaMu XJIOpUJOB (TaJOTEHUIOB), O3HAKOMJIEHHE C O0Opa3laMu cepbl U €€
COCIMHEHUSMH  (BO3MOXXHO MCHOJB30BAHME BHUIEOMATEpUaIOB), HaOJOIEHHE
nporecca OOyriaMBaHUS caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOMU



KHUCJIOThl, HW3Y4YEHHE XHWMHUYECKHX CBOMCTB pPa30aBJICHHOM CEpHON KHUCIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHOM peakiuu Ha cyib(haT-uoH M HaOII0JIeHHWEe MpHU3HaKa e
MPOTEKaHUsl, O3HAKOMIIEHHE C (PU3MYECKUMH CBOMCTBaMM a3oTa, (ocdopa u ux
COEIMHEHUI (BO3MOYKHO HMCIOJB30BAHUE BUAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yAOOpeHM, MONMydeHUuEe, COOMpaHHWE, pPACIO3HABAaHWE W W3yUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUs U (ocdar-
VOH U M3Yy4YECHHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOAECHCTBUE KOHLICHTPUPOBAHHOM
a30THOM KHUCIIOTBI C MeApl0 (BO3MOXKHO UCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
U3YYCHUE MOJEIe KPUCTAIUIMYECKUX PEmETOK anmasa, rpadwura, ¢yepeHa,
O3HAKOMJICHUE C TIPOIECCOM aICOPOITMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM W YCTPOWCTBOM MPOTHBOTa3a, MOJy4YyeHUE, COOMpaHue, pacro3HABAHHE WU
M3y4YEHUE CBOMCTB YIJIEKMCIIOIO Ta3a, IPOBEACHUE KAaYE€CTBCHHBIX pPEAKLUMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUSI, 03HAKOMJICHUE C
MPOAYKIMEN CHIIMKATHON MPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BaxkHelme HeMeTaIITbl U UX COSIUHEHHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XapaKTepruCcTUKa XUMHUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBAHUU MX
nonoxkeHus B [lepuoanueckoit cucreme xumudeckux syemeHToB . 1. Menneneesa
U CTpoeHUsd aToMOB. CTpoeHHME METAUIOB. MeTtajuindeckas CBA3b U METalInYecKas
KpUCTAJUTMYECKass pEHETKA. ODJEKTPOXUMUYECKUN PSAJ HaNpsHKEHW METallloB.
duznyueckne W XUMHUYECKHE CBOWCTBa MeTauioB. OOIMe crnocoObl MOTy4YeHUs
MeTaiioB. [loHSTHE O KOPPO3UMM METANIOB, OCHOBHBIE CIIOCOOBI 3aIlUThl UX OT
koppo3uu. CruiaBel (CTajib, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX NPUMEHEHHUE B
OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie metamnpl: nonoxkeHue B llepuogmueckon cucreme XUMHYECKHX
sanementoB J[. U. MenneneeBa, CTpoeHHE HMX aTOMOB, HAXOXIAEHHE B MPUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBa (Ha mpuMepe Hatpust U Kamus). OKcuabl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne 1men0ouHbIX METAVIOB U UX COCUHECHUMN.

[Ilenouno3eMenpHblE  METAJUIBI MAarHUM W KQJIbLUUW: TOJOXKEHUE B
[Tepuoauueckout cucrteme xumuueckux sneMeHToB . 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaxoOXJieHHe B mpupoje. OuU3nvecKkue U XMMHUYECKHUE CBOMCTBA MAarHus W
Kayblusl. BaxkHelme coefuHeHsT Kbl (OKCHJI, TUIPOKCUI, coyn). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AmoMuHUN: nosioxkeHue B llepuonnueckoil cucteMe XMMHYECKUX HJIEMEHTOB
J. W. MenneneeBa, CTpo€HHE aTOMa, HAXOXAEHUE B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBa altOoMUHUS. AMGPOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMrU4eckux sneMeHToB Jl. U.
MenaeneeBa, CTpOCHHE aTOMa, HAX0XAEHUE B Ipupoae. Pu3ndeckue 1 XUMUYECKUe



cBoMcTBa >xene3a. Okcuabl, ruapokcuasl U conu xkeneza (l1) u xenesa (lll), ux
COCTaB, CBOMCTBA U MOJyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3laMd METaUIOB U CIUIaBOB, HUX (PU3HUUECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIIOJIb30BAHHE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBHUSI OKCHJA KalbI[Us U HATpUs C
BOZOW (BO3MOKHO MCIIOJIb30BaHUE BHUJECOMATEPUATIOB), KCCIIEJOBAHUE CBOMCTB
XKECTKOM BOJIBI, IIPOLIECCa TOPEHUS KeJle3a B KUCTOpoJie (BO3ZMOXKHO UCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIU Ha HWOHBI:
MarHus, KajbIus, amroMuHus, uHka, skenesa (1) m xemesa (M), memu (1),
HAOJI0ICHUE U OMMCAaHUE MPOIIECCOB OKPAITMBAHUS TIJIAaMEHU MOHAMU HATPUs, KaJlus
U KaublMs (BO3MOXKHO  HCIOJB30BaHHE BUICOMATEPUATIOB), HCCIIECIOBAaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA AIIOMUHMS M TUIPOKCHJA IIMHKA, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeue MeTauibl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa u Marepuasibl B IOBCEIHEBHOM JKW3HU 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuil B ObiTy. [lepBas momomis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXkaroliel cpeasl (MpelnesibHas JOmycTUMas
KoHIleHTparus BemecTs, naiee — [IJIK). Ponp xumuu B pemieHUN 3KOJIOTHYECKUX
pooem.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJHUMEpPHbIC
MaTepHuabl).

Mesxcnpeomemnbnie ceasu

Peanuzanust MeXNpeaMETHBIX CBSI3ed MNpH MU3YYEHUH XUMHUU B 9 Kiacce
OCYILECTBIISIETCS YePe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX TMOHSITHH,
TaK U TIOHSATUN, SBISIONIUXCS CUCTEMHBIMH ISl  OTACJIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC TOHSTHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TeOpWs, AaHaJIW3, CHUHTE3, KIacCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJEHUE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJIENb, SBJICHUE, TAPHUKOBBIN d(PdeKT,
TEXHOJIOTHs, MaTepUAIbI.

®uznka: MaTepus, aToM, 3JIEKTPOH, POTOH, HEUTPOH, WOH, HYKJIUI, U30TOIIHI,
Paau0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUN 3apsii, MIPOBOJHUKH,
MOJTYTIPOBOHUKH, TUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJ0, 00BbEM, arperaTHoe
COCTOSIHUME BEIIECTBa, Ta3, pacTBOpP, PAaCTBOPUMOCTbH, KPHUCTAJUIMYECKasl penieTka,
CIUIaBbl, (PU3MUECKHE BETUYMHBI, SUHUIIBI U3MEPEHHS, KOCMUYECKOE TTPOCTPAHCTRO,
IJ1aHeTHl, 3BE31b1, COHIIE.



buonorus: @orocunTes, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpaAIbHbIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPObI, TOJIE3HBIC
HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00I1ero 0Opa3oBaHMS
JIOCTUTAIOTCSI B XOJle OOy4YeHUsI XMMHUU B €IUHCTBE Y4eOHOW M BOCHHUTATEIHLHOU
JESATENbHOCTH B COOTBETCTBUU Cc TPaJIUIIMOHHBIMU POCCHICKHMU
COLMOKYJIbTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHSTHIMUA B
oOIecTBe TpaBWIaMH ¥ HOpPMaMd TIOBEACHUS M CIOCOOCTBYIOT TIpolleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOM TMO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAIMA W PaCIIMPEHUE  OIbITa
JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIECHHOCTHOI'O OTHOWIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIIEJIUI0, T[OHMMAaHUA 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOI0 O0OIIEeCTBa, CMOCOOHOCTH BIAAETh JOCTOBEPHON HHpOpManuen o
MEPEIOBBIX JOCTMKEHUSX M OTKPBITUAX MHPOBOM M OTEUYECTBCHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJICTABICHNUS] O COUUAIBHBIX HOPMax Y MPABUIIAX MEKIMYHOCTHBIX OTHOLICHHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM,
y4eOHO-UCCIICIOBATENIbCKOM, TBOPUECKOM W APYrMX BHUJAX  JICSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW JESITENBHOCTH TIPU BBITIOJIHCHUU
y4eOHBbIX, TO3HABATEIbHBIX 3a/1a4, BBIOJHEHUH XUMHUYECKHX OJKCIEPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIIH
B TIpoIlecce ITO y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHHUBATh CBOE MOBEJICHUE U
IOCTYIIKA CBOMX TOBAPUIIEH C MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEIIECTBE M XHUMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINE
OCHOBY JUIsl TIOHUMaHHSI CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, MPEICTaBICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;
MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO XWMUH,
HEOOXOJUMbIe Uil  OOBSCHEHUS  HAONIOJaeMbIX TMPOLECCOB U SBJICHUH,
MO3HABATENbHON, WH(MOPMAIIMOHHOW W YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4EeOHBIMHU TEKCTaMHU, CIHPaBOYHOM



JUTEPATYPON,  JTOCTYNHBIMU TEXHUYECKUMH  CPEJICTBaMH  MH(OPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYUYEHHIO U TMO3HAHUIO, JII0O03HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM0oo0pa3oBaHHIO, TMPOEKTHOM M HCCIEAOBATEIbCKOW JIEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOYYCHHUS B JAIbHCHUIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE LIEHHOCTH J>XU3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHA Ha 3J0pOBbII 00pa3 JKHW3HU, OCO3HAHWE NOCJIEACTBUA M HENPUATHE
BPEAHbIX  MpHUBBIUEK  (YMOTpeOJCHHS  aJKOTOJs, HAPKOTHKOB,  KYypEHHS),
HEOOXOJUMOCTH  COOJIOJIEHUST MpaBwil  O€30MacHOCTH TMpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHIO Npodeccuii W TpyAa pa3dyHOro poja,
YBaXKEHUE K TPYAY U PE3yibTaTaM TPYIOBOU NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XMMUU, OCO3HAHHBIA BHIOOP MHIMBUIYATbHON
TPACKTOPUM TNPOAODKEHUST 00pa3oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
PO EeCCUOHANIBEHON EATEIbHOCTH U Pa3BUTUA HEOOXOAUMBIX YMEHUU, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU Lieleco00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOUYHUKY XU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, MIOHUMAHKUE LIEHHOCTH 310pPOBOr0 U 0€30MacHOro
oOpa3za >XHM3HH, OTBETCTBEHHOE OTHOILIEHUWE K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOMIOJEHUS MpaBHil 0€30MacHOro
NMoBeZICHUST Tpu paboTe C BeEIIeCTBAaMHU, a TaKXKe€ B CHUTYyaIlUsAX, YTPOXKAIOIINX
310POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUSA, TIOJy4aeMble IPU U3YUYEHUU XUMUU, ISl pEIIECHUS
3a/1a4, CBSI3AHHBIX C OKPYXKAIOWIEW NPUPOJHOM CPEAOW, IJISA IMOBBILIECHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUS TJ00AJIBHOIO XapakTepa 3KOJOTHYECKUX
npobsieM M MyTed WX pEelIeHUs IMOCPEJICTBOM METOJOB XHMMHHU, JKOJIOTHUYECKOTrO
MBIIIUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHON, KOMMYHHUKATHBHOM
Y COLIMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe MeTanpeIMeTHBIX Pe3yJbTaTOB BHIICISIOT 3HAYUMbIC i1 (hOPMHUPOBAHUS
MUPOBO33peHUsl O0LIeHAYYHbIE OHIATHUS (3aKOH, TEOPHsl, IPUHIUI, TUIoTE3a, (aKT,
CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE. ), KOTOPbIE UCIIONB3YIOTCSA B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MPEIMETax M MO3BOJIAIOT HA OCHOBE 3HAHMM U3 3TUX IPEIMETOB
dbopmMupoBaTh TMPEACTABICHHE O I1EJIOCTHOM HAy4yHOW KapTHHE MUpa, W
YHUBEpCalbHblE Yy4YeOHblE JEHCTBHUA  (IIO3HABATEIbHbIE, KOMMYHHKAaTUBHBIE,



pEeryJsiTUBHBIE), KOTOpble o0ecrneuuBalOT  (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOATENLHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN ACSTEIbHOCTH.
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geicTBUs:

YMEHUS HCIOIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS NPU OCBOCHUW 3HAHMIA:
PACKpbIBAaTh CMBICT XUMHUYECKUX MOHATUH (BBIACIATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBSI3b C JIPYTMMH MOHSTHUSIMH), UCHOJIB30BATh MOHITHUS IS
OOBSICHEHHS OTIEIBHBIX (DAKTOB W SBICHUMN, BHIOMPATh OCHOBAHUS M KPUTEPHUH LIS
KJacCU(PUKAIMA XUMUYECKUX BEIIECTB W XUMUYECKHX PEaKIHUi, yCTaHABIUBAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3M MEX]Y OOBEKTAMH U3YYEHHS, CTPOUThH JIOTUYECKUE
paccyxneHus (MHAYKTUBHBIC, IEAYKTHUBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJABI H
3aKJIIOYCHHS;

YyMEHHUE TPUMEHSATH B MpoOllecCCe TMO3HAHMS TOHATUA  (NMpEeIMETHbIE U
MeETaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIHU, MCIOJb3yEMbIE B XHMHH,
peo0pa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJJI€MEHTa), XUMHYeckas ¢GopMylna W ypaBHEHHE
XUMHUYECKON peakiud — MpHU PEIICHUU Y4eOHO-IIO3HABATENbHBIX 3a/lay, ¢ YYETOM
ATUX MOJEIBHBIX TMPEACTABICHUM BBISBISATH U XaPaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEHIECTB U XUMHYECKHUX PEaKIuH,
BBISIBIIATH  OOIIME€  3aKOHOMEPHOCTH,  MPUYUHHO-CJICJACTBEHHBIE  CBS3U |
MPOTUBOPEYHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHHUE MCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHMUS,
a TakkKe B KauyeCcTBE OCHOBBI sl (OPMUPOBAHMSI THUIOTE3bl MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpUOOPETEHHE OIBITA MO MJIAHUPOBAHUIO, OPTaHU3AIUU U TTPOBEACHUIO YUSHUYECKHIX
HKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJAOM IIpolecca, CaMOCTOSTENBHO
MPOTHO3UPOBAaTh €ro pe3yjiabTaT, (OpMyaupoBaTh OOOOIIEHHS W BBIBOABI IO
pe3yapTaraM MPOBEAEHHOTO  ONbITa, HCCIEIOBAaHMS, COCTaBIATH OTYET O
poJieIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHE BBIOUpATh, aHAJIU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIUIO PA3TUUHBIX
BUJIOB M (OpPM TMpe/CTaBICHUSA, MOJYy4YaeMyl0 K3 Pa3HbIX HMCTOYHUKOB (HAY4YHO-
MOMYJISIpHAs JTUTEPATypa XUMUUECKOTO COJIEPKAHMSI, CIIPABOYHBIE TTOCOOMSI, PECYPCHI
NHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEYMBYID U  HEJAOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHATh pa3ju4yHble METOAbl W 3alpochl MPU TOMCKE U OTOOpE
nHpOpMaIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
yu4eOHBIX M MO3HABATEIbHBIX 3a7a4 OMNPEACIEHHOTO THUIA, TPUOOpPETEHUE OIBITAa B



0o0JaCTH  HCMOJB30BAHMS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOM AKTUBHOTO HMCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO (DOpMY TpeacTaBiieHUs WHOOpPMAIUU U
WUIIOCTPUPOBATh pEIIAEMble 33Ja4d  HECIOXXKHBIMA CXE€MaMH, JUarpaMMaMmH,
npyrumu popmamu rpauKu U UX KOMOWHAIUSMU;

yYMEHUE HCTOJIb30BaTh U AHAJIM3UPOBATH B MpoOIecce YUYCOHOU U UCCIe0BATENbCKOM
NEeATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34iCTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEN NPUPOJHOMN CPEIBI.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBHUS:

YMEHHUS 3aJaBaTh BOMPOCHI (B XOJ€ auaiora u (Wiau) JUCKYCCHHM) IO CYIIECTBY
oOcykgaemMoli  TeMmbl, (OPMYJIHPOBaTb CBOM  HPEIJIOKEHHS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS NTPEIOKEHHON 3a/1a4K;

YMEHUSI MPEJCTABIATh MOJYYEHHBIE PE3YJbTAaThl MO3HABATEIBHOU AESTEIBHOCTU B
YCTHBIX M IMUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUI0 PE3YJIbTAaTOB BBIITOJIHEHUS
XMMHUYECKOTO H3KCIepuMeHTa (Ja00paTOpHOTO OIBITA, JIabopaTOpHOW padOTHI MO
MCCIIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHMsSI  y4eOHOro  COTpyJHHYECTBA CO  CBEPCTHUKAMH B  COBMECTHOM
MI03HABATEJILHOM U UCCIEI0BATEIbCKON EATEIbHOCTH NPU PEIIEHUH BO3HUKAIOUIUX
npoOjieM Ha OCHOBE Yyu€ra OOIIMX HWHTEPECOB U COIJIaCOBAaHUSI TO3ULIMMA
(oOcyxnenus, 0OOMEH MHEHUSIMHU, «MO3TOBbIE HITYPMbI», KOOPIUHAIMS COBMECTHBIX
JEUCTBUMN, OMpE/IeTICHUE KPUTEPHUEB IO OIEHKE KAa4eCTBA BBITIOJIHEHHOW PabOThI U
JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITENIbHO  ONpENENsATh LEAU  JEATEIBHOCTH, IUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJMUPOBATh U MpPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOKO
NesATEeILHOCTh, BbIOMpaTh Hambosee d(PPeKTUBHBIC CMOCOOBI PEIICHUsS YUYEOHBIX U
MO3HABATENIbHBIX  3aJ]a4, CaMOCTOATEIBbHO COCTABJIATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA  QNTOPUTM JCHMCTBHM TMpU  BBITOJHEHWM 3aJaHUM € y4ETOM
MOJIy4YEHHUSI HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOW LEJIW, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.
MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yJbTaTOB IO OCBOCHHMIO OOSA3aTENIBHOIO COAECpPKaHUSA,
YCTAaHOBJICHHOTO JTaHHOW  defepanbHOil  padodeil MmporpaMMoOl, BBIIETSIOT:
OCBOGHHBIE OOYYarOIIMMHCS Hay4YHbIE 3HAHUSA, YMEHHS M CIOCOOBI JCHCTBHIA,
cnenquuyeckue s NpeIMEeTHOM o0sacTu «XuMus», BUAbL JEATEIBHOCTH IO
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 UHTEPIPETALINH, TPE0OPA30BAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIUSX.



K xoniy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

. pacKpbpIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHM: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3IEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS
Y HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi M MOJEKYJIsIpHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass JOJI1 XHMHYECKOIO
3JIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
AIEKTPOOTPHULIATEIIBHOCTD, CTENEHb  OKHUCJICHUS, XUMHUYECKasl  peakius,
KJIacCU(pUKALMS PEaKIUi: PeakMi COCIUHEHHs, PEaKlUu Pa3joXKEeHHs, peaKiuu
3aMEILEHUS], pEaKIM OOMEHA, 3K30- M DJHAOTEPMUYECKUE PEAKLUHUH, TEIJIOBOU
3p¢ekT peakuuu, SAPO aTOMa, AIIEKTPOHHBIN CIIOH aToMa, aTOMHas OpOUTalb,
paauyc aroMa, XMMHYECKas CBsA3b, IOJISIpPHAs W HENOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasi A0JIs BellecTBa (IPOLEHTHAas
KOHLIEHTpAaIMsl) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX MOHITHI U IIPUMEHATH
3TH MOHATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPAILCHHI;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUSI (JOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

. ONpENeNsITh BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTEIIEHb OKHCJICHHSI 3JEMEHTOB B OWHApHBIX COEAMHEHHUSAX, MPUHAIIICHKHOCTh
BEUIECTB K OMNpENEIEHHOMY KJaccy COEIMHEHUH Mo (opmyrnaM, BUA XUMHUYECKOU
CBSI3M (KOBaJICHTHAsl U MOHHASA) B HEOPTaHUYECKUX COCIUHEHUSIX;

. packpeiBath cMmbici  [lepmommueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh NOHUMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB XMMHYECKUX
JIEMEHTOB OT MX IMOJIOKEHUs B Ilepuoanyeckoil cHCTEME, 3aKOHOB COXPAHECHMSI
Macchl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO YYEHHS, 3aKOHA
ABorazapo;

. OMKCHIBATh M XapaKTepU30BaTh TaOIMUHYI0 QopMy lleproanyeckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATHUS «rjaBHas noArpynna (A-rpynmna)» u
«moboynast noarpynna (b-rpynmna)», Manbsle U OoJibLIME TEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpble UMeroTcs B Tabnuie «llepuonnyeckas cucreMa XUMUYECKIX
aneMeHToB J[. . Menaeneesay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB MW 3apsl sapa, OOIlIee YUCIO DIEKTPOHOB H
pacnpeiesIeHUue UX 10 JIEKTPOHHBIM CIIOSIM);

. KJIaCCU(PUIUPOBATh XHUMHUYECKHUE BJIEMEHTbl, HEOpPraHWYeCcKHe BEIIeCTBa,
XUMUYECKHE peaKlK (MO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKIMM BEUIECTB, IO
TerIoBoMy 3G DeKTy);



. XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBAa BELIECTB
pa3IMYHBIX  KJIACCOB, TMOATBEp)KJIas OIMNHUCAHME NPUMEpPAMU  MOJEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpallCHUNH B Pa3IMUHbBIX
YCIIOBHUSIX;

. BBIYKCIIATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0 UM MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa MO0 (popMysie COeTUHEHHSI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKInu;

. MIPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIIBHON JEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CHCTEeMATH3allrIo, KJIacCU(PHUKAIMIO, BBISIBICHUE
MPUYMHHO--CJIEICTBEHHBIX CBSI3€H — ISl U3YUYEHHUS CBOMCTB BEILIECTB U XUMHUYECKUX
peaklnii, €CTeCTBEHHO-HAay4YHbIE€ METOJbl MO3HaHUS — HAONIIOJCHUE, N3MEpEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

. CJIeIoBaTh MpaBWJIaM IMOJI30BAaHUS XMUMHYECKOW MOCY/ION U J1abopaTopHBIM
o0oOpyZ0BaHUEM, a TaKXe MpaBuiiaM OOpalieHUs] C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMA 110  BBIMIOJIHEHUIO JTAOOPATOPHBIX XUMHYECKHX OIBITOB  TIO
MOJYYEHUI0O M COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOJIOPOJa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W  NPOBOJUTH XUMHYECKHE  SKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBI0 MHIUKATOPOB (JIAKMYC,
(beHondTanenH, METUIOPAHK U IPyTHUE).

K koHuy oOydenuss B 9 kJacce mnpeamMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

. PACKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUNA: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKYyJla, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCT, CTEIIEHh OKUCIICHUS, XUMUYECKasl peakius,
XUMUYECKasl CBsI3b, TEIJIOBOW A(PPeKT peakiuu, MoJib, MOJISIpHBIM 00BEM, PacTBOp,
AIEKTPOJIUTBI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAS TUCCOLUUALINS, PEAKIIMK NOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIC
peakuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHUCITUTETD,
BOCCTAHOBUTENb, OKHUCIEHHWE M BOCCTAHOBJIEHHUE, AJUIOTPOINHUs, aM(POTEpHOCTD,
XUMHUYECKass CBSI3b (KOBaJICHTHAs, WOHHAs, MeTaJUIM4ecKas), KpHUCTauindecKas
pemeTKa, KOppo3usi METAIUIOB, CIUJIABbl, CKOPOCTh XUMHYECKON pEaKINH, MPEAEIbHO
nonycrumas konuentpauus 1I/IK BemecTsa;

° HUIIIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATUM U INPUMCHATD
9TH MOHATHSA IIPH OIMHMCAHNH BCIICCTB U UX HpeBpaHleHHﬁ;
° HCII0JBb30BAaTh XUMHNYCCKYIO CUMBOJIMKY JJIsSI COCTABJICHUS (bOpMy.H BEUICCTB U

YPaBHEHUN XUMUYECKUX PEAKLUN;



. ONpeNeNsaTh BaJCHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKHUX JIIEMEHTOB B
COCJIMHEHUSX PAa3JIMYHOIO COCTaBa, NMPHUHAIJIEKHOCTh BEIIECTB K ONPEAeIEHHOMY
KJIACCYy COEIMHEHMI MO GopMysaM, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHAasi, MOHHAs,
METAJJTMYECKasi) B HEOPTraHMYECKUX COCIAMHEHUSX, 3apsiji HMOHA MO XUMHUYECKOU
dbopmyre, xapakTep Cpeabl B BOJAHBIX PacTBOpaxX HEOPTaHUYECKUX COCINMHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpeiBatb cMmbica [lepuommueckoro 3akona J[. WM. MeHnngeneesa wu
JEMOHCTPHUPOBATh €ro IMOHMMAHHE: ONMUCHIBATh M XapaKTepU30BaTh TAOJIMYHYIO
dopmy Ileprogudeckoil CHCTEMBl XUMHUYECKUX DJEMEHTOB: pas3InyaTh TOHSATHS
«rnaBHas noAarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», mansie u
00JIbILINE TTEPUOJIBI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOANUECKOMN
Ta0nuile, C YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3aps/ A1pa, oOLIee YUCIO 3JIEKTPOHOB U pacpeIeICHUE UX 110
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB
AJIEMEHTOB U MX COEIMHEHHI B IMpeAenax MajiblX MEPUOAOB U TJIABHBIX MOJTPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

. KJacCU(UIIMPOBATh XWMUYECKHE JJIEMEHTHI, HEOPTraHWYeCKHE BEIIECTBA,
XUMUYECKUE peaKMH (MO YUCIY U COCTAaBY YYacTBYIOUIMX B PEAKLMH BEUIECTB, IO
Ter1oBoMy 3G (PeKTy, M0 UBMEHEHHUIO CTENIEHEW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);
. XapakTepu3oBaTh (OMHUCHIBATH) OOMmMHKE W CHeNUPUUIECKUe XUMHYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKAas ONHCAHUE MPUMEpPaAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

. COCTABJISITh YPABHEHUS 3JEKTPOJUTUUECKON JUCCOLMALIMKI KUCIIOT, IIEI0YeH U
COJICH, MOJHbIE U COKpAlIEHHbIE YPaBHEHUS pPeakUuid MOHHOrO OOMEHa, ypaBHEHUs
peakiui, TMOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETHYECKOM CBSI3M  MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

. pacKkpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHca 3THX peaKluid;

. POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIA B Pa3JIUYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEILIECTB,
MaCCOBYIO JIOJIF0 XMMHUYECKOTO 3jeMeHTa 1o (GopMyJie COeIMHEHHS], MaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKInu;

. coOI0/IaTh TMpaBUjia TOJIB30BAHUS XUMHUYECKON TOCYI0M M J1abopaTOpHBIM
o0OpyZ0BaHUEM, a Tak)Ke MpaBwmiia OOpalIeHHUs C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMUA TIO  BBITIOJHEHUIO JJTA0OPATOPHBIX XUMHUYECKUX OMBITOB  TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

. MPOBOJIUThH PEAKIIMU, TOATBEPKAAIONINE KAYeCTBEHHBIM COCTaB Pa3IMUHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHA-, OPOMHUI-, UOAMA-, KapOOHAT-,



¢docdar-, cunukar-, cynabpar-, THIAPOKCUA-UOHBI, KaTHOHbl AMMOHMS U HOHBI
U3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax HEOPraHUYECKHUX
BEIIECTB;

. MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON IEATEIbHOCTH — AHAINU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIEeHNe, CHCTEMAaTU3allui0, BBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — NJIs1 U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIIMM,
€CTECTBEHHO-HAYYHbIE  METOAbl  TO3HaHMS —  HAOJIOACHHE,  HU3MEpEHHE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaabHbIl U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U bubmorexa HOK

1.1 N 5 2 https://m.edsoo.ru/7f41837c
IPAKTUYECKON AESITEIbHOCTU Vaupy https://uchi.ru/
yeJioBeKa
BemectBa 1 xumMuyeckue bubmmorexa [JOK

1.2 B 15 https://m.edsoo.ru/7f41837c
peaKtim Vuw.py https://uchi.ru/

Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ I HEOPraHUYECKUX BellecTB
bu6nmorexa LIOK
B K !

2.1 gsayx 1ICTOPOAL HIOTATHE 6 1 https://m.eds00.ru/7f41837c
b orentax VYuau.py https://uchi.ru/
Bonopoa.llonsitue o kucnorax bubmorexa LOK

2.2 AOPOX. 8 1 https://m.edsoo.ru/7f41837c
o VYuu.py https://uchi.ru/

but6mmorekxa [IOK
Boga. P !

2.3 ona. Pacteoper. Iomstie 00 5 1 https://m.edsoo.ru/7f41837c
OCHOBAHITX Vum.py https://uchi.ru/
OcHOBHBIE KJ1acChl bubmmorexa [JOK

2.4 11 1 https://m.edsoo.ru/7f41837c

HEOPraHUYECKUX COCIMHEHU



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

VYuu.py https://uchi.ru/

Wroro no pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

Ileproanueckuii 3aKOH U
Ilepuoauueckas cuctema bubmorexa [JOK
3.1 pHo 7 https://m.edso0.ru/7f41837c
XUMHYECKUX 3jieMeHToB 1. 1. ] -
Yuu.py https://uchi.ru/
Mennene-eBa. CTpoeHue atoma
XuMudecKas CBS3b. bubnuoreka [IOK
3.2 OKHCTTUTEIEHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUH Yuu.py https://uchi.ru/
bubnuoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
Yuu.py https://uchi.ru/
bu6nmorexa LIOK
O00011eHne U cUCTEMAaTU3AINS 3HAHUI 3 https://m.edsoo.ru/7f41837c
VYuau.py https://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yriuyoneHue 3HaHUN bubmmorexa [JOK
11 P YRy g 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3J/IeNoB Kypca § Kiacca Veupy https://uchi.ru/
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubmmorexa [JOK
1.2 N P 4 https://m.eds00.ru/7f41a636
peaxt Yuu.py https://uchi.ru/
DIEKTPOTUTHYECKAS TUCCOIHALINS bubmmorexa [IOK
1.3 < P ' 8 1 1 https://m.edsoo.ru/7f41a636
UMHUYECKUE PEaKIM B PacTBOpax Veupy https://uchi.ru/
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX bubmmorexa [JOK
2.1 = P VI Ap r 4 1 https://m.edsoo.ru/7f41a636
DIIEMEHTOB rpymmbl. ["anorenst Vaupy https://uchi.ru/
OO0mas XxapakTepuCTUKa XUMHUUECKUX bubnnorexa [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIIMHEHUS VYuu.py https://uchi.ru/
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorexa [JOK
2.3 aneMeHTOB VA-rpymmbl. A3oT, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCIMHEHUS Yuu.py https://uchi.ru/
24 OO011ast XxapaKTepUCTHKA XUMHUYECKUX 8 1 9 bu6muoreka [JOK
' anemeHToB |VA-rpynnsl. Yriepoa u 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

KPEMHUU U UX COCUHECHUS

Yuu.py https://uchi.ru/

Hroro mo pazneny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
bu6nmoreka [IOK
3.1 OO01Ire CBOMCTBAa METAJIOB 4 https://m.edso0.ru/7f41a636
Yuu.py https://uchi.ru/
bubnuoreka [{OK
3.2 Baxueiimme MeTauibl U KX COCTUHCHUS 16 https://m.edso0.ru/7f41a636
Yuu.py https://uchi.ru/
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
bubmuoreka [IOK
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEIOBEKa 3 https://m.edsoo.ru/7f41a636
Yuu.py https://uchi.ru/
Hroro mo pazueny 3
bubmmoteka IIOK
O06o011eHre U cucTeMaTu3alus 3HaHu| 3 https://m.edsoo.ru/7f41a636
Yuu.py https://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTrueckas paborta Ne 1 «IIpaBuia paboTh
3 B J1a0OpaTOpHH U IPUEMBI 0OpaIlICHHS C 1 1 bubmorexa [JOK
paTop P patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1 bubmmorexa [JOK
pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJICKYJTBI 1 https://m.edsoo.ru/ff0d2aéc
Yuu.py https://uchi.ru/
XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) bubmorexa HOK
7 ’ 1 https://m.edsoo.ru/ff0d2be8
XUMITHECKHX STEMCHTOR qu/I.py https://uchi.ru/
8 [IpocTeie u Cl0XKHBIE BEIIECTBA 1 bubmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
10 Xumuuaeckas popmyia. BaqeHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMUYECKHUX DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca bubmmorexa [JOK
11 o ] https://m.edsoo.ru/ff0d323c
THOCHUTEJIbHASI MOJICKYJIIpHAs Macca Vampy https://uchi.ru/
12 MaccoBasi 10711 XMMAYECKOT0 3JIEMEHTa B bu6mmorexa [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MomnspHas bubnnoreka [JOK
Macca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBusi MPOTEKAHUS bubmorexa LHOK
15 p Y . p https://m.edsoo.ru/ff0d3al6
XUMITCCKAX pearti Yuu.py https://uchi.ru/
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koan4decTBa, Macchl BEIIECTBA MO bu6mmoreka [IOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiui bubnuorexa [IOK
18 (coemuHeHuUs, pa3IoKeHHS, 3aMEICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa) Yuu.py https://uchi.ru/
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIIoneaucT. O6o0IeHne u bubmoreia HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo Teme «BerectBa bu6mmoreka [IOK

U XUMHWYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290
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Bosmyx — cmech razos. CocTaB Bo3yxa.

bubmuorexa [JOK

21 Kucnopom — 31eMeHT ¥ MpOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
22 KHMCII0po/ia (peakliMyi OKUCIIEHUS, TOPEHHUE). https://m.edsoo.ru/ff0d4614
[TousiTre 06 oKcHmax Yuau.py https://uchi.ru/
CriocoObI MOJTYYeHHUsT KHCIIOpOJia B
23 J1a00paTOPHH M IPOMBIILJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemmoBoit 3 (HeKT XUMUUECKON pPeaKIIHH,
24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUHU bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa [JOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyduenne u coOupanue KUciiopoaa bubmmorexa LHOK
i . P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE ero CBOMCTBY
97 Bomopon — aneMeHT u nmpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
dusndecKknue 1 XUMHUYECKHE CBOMCTBA bubmorexa HOK
28 0 https://m.edsoo.ru/ff0d4dd0
Bojopoja. [IpumeHenue Bogopoia Veupy https://uchi.ru/
bubmuorexa [JOK
2 IT
o OFPITHE O KHCTOTaX 1 COX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
31 [IpakTuyeckas padora Ne 4 o Teme bub6nuorexa [IOK
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«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

" bubnmoreka [JOK
2 M i . A
3 OJISIpHBINA 00BEM Ta30B. 3akoH ABOTaapO https://m.edsoo.ru/ffod542e
Breruucnenus 00b€Ma, KOJIUYECTBA BEIICCTBA bubmuorexa [JOK
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY Yuau.py https://uchi.ru/
Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00bEMHBIX bubmmorexa [TOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 OU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuil. [ToHsiTHe 00 HHAMKATOPAX https://m.edsoo.ru/ff0d59e2
Vuau.py https://uchi.ru/
Bopna kak pacrBoputens. HacbleHHbie U
37 HEHAaChI epHHBIG paCTBo Bl MaI:ICOBaﬂ oJIst bubmorexa HOK
H PACTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «[IpuroToBIiiIeHHE PACTBOPOB C ONPEACTEHHON bubmmorexa [JOK
p . N p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonrtponsHast padora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCu(UKaIs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
41 KHCIJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e

OKCHIIOB

Yuu.py https://uchi.ru/
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42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMUMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmorexa LOK
44 https://m.edsoo.ru/ff0dfee2
HOMeHkatypa Vum.py https://uchi.ru/
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJyYECHUS, XUMUUYECKNE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COECIMHEHUI»
48 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00adach?
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMHUYECKHX 1eMeHTOB. [loHATHE 0 Tpynnax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMl; XAMUYECKHUX SHCMGII-:TO;[ . . bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
Menneneena
53 Ileprozsl, TpymIIbL, MOATPYIIIEI bubnuorexa [IOK
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CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€Ep.

https://m.edsoo.ru/00ada52c
Yuu.py https://uchi.ru/

bubmuoreka [JOK

>4 N3otomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB bubnuoreka [IOK
55 anemeHToB llepuoauueckoit cucremsr /. U. https://m.edsoo.ru/00ada6bc
Meneneena Yuau.py https://uchi.ru/
XapakTeprucTuKka XMMHYECKOT0 dJIEMEHTA 110
56 ero nosioxeHuto B [lepuoanueckoit cucreme bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ajs bubnnoreka [JOK
57 pa3BuTHA Hayku U npaktuku. J[. W. https://m.edsoo.ru/00ada96e
MeHieneeB — y4EHBIH, TeIaror U rpakKIaHuH Yuu.py https://uchi.ru/
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
58
XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiirecias coisp https://m.edsoo.ru/00adac34
60 KoBanenTHast nmonsipHasi XUMHYECKasi CBS3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonspHas XuMU4eckas CBSI3b bubmmorexa [OK
P https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
CTeneH okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmorexa HOK
peartt https://m.edsoo.ru/00adb076
64 OKHCIUTENTN U BOCCTAHOBUTEIH bubmmorexa [JOK
https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue bubnmuotexa [JOK
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aToMa. XUMHUYECKas CBA3bLY

https://m.edsoo.ru/00adb486

. bu6mmoreka [IOK
66 O000111eHE U CUCTEMATH3AIU 3HAHUI 1 httos://m.edsoo.ru/00adb33c
. bubnmoreka [JOK
67 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 https://m.edsoo.ru/00adach?
. bubnmoreka [JOK
68 O060011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1 https:/m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6hb6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMUUeCKOM CBSI3W U THUIIBI bubmmorexa [JOK
4 N 1 https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEIIETOK .
P P VYuau.py https://uchi.ru/
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoreka [IOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XUMHUECKON pEeaKIIUH.
7 [ToHsTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpHI, BIUSIOUINE HA CKOPOCTh 1

XUMHYECKOU PpCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust IEKTPOIMTUYECKON TUCCOLUAIIAN bubmmorexa [JOK

10 C P P 5 A HHat. https://m.eds00.ru/00adcd68

WJIbHBIC U CIIA0BIE AIEKTPOJIUTHI Veupy https://uchi.ru/

11 HonHbIe ypaBHEHUS PEaKIHii bubmorexa [JOK

P beak https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KMCIOT M OCHOBAHUIM
12 B CBETE MPEJCTaBICHUI 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON JUCCOLMAIITHI
XUMHYECKHE CBOMCTBA COJICH B CBETE bubnuoreka [{OK

13 MPEACTABICHUIN 00 AIEKTPOIUTHUECKON https://m.edsoo.ru/00add8h2
JTCCOIHAITUH Yuu.py https://uchi.ru/

14 [lonsaTHe o TUAPOIH3E COIEHt bubmorexa HOK

AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK

15 06006 i

ODIICHUE 1 CHCTCMATH3AIHA SHARIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas pabora Ne 1. «Pemenune bubmuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 1o Teme

17 «3J‘ICII()T OJII/ITI/Ip‘IeCKaSI HCCOIHAIUS bubmorexa I[JOK

p a HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprCTHUKA TaJOTeHOB. bubnuotexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojissHas KHCIIOTa,

POBOAOPOA N bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MTOTYICHHE,

IIPUMEHEHHE

https://m.edso0.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

20 «[lonydyeHnue consiHOIN KUCIOTHI, U3yueHUE e bubmorexa LIOK
N yi - 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
21 €aKIUi, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnIoTpOmnHBIC MOAU(UKAITUN CEPBHI. bubmmoreka [JOK
23 Haxoxnenue cepbl 1 €€ coeTMHEHUH B https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBojnopoi, ctpocHHe, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcunst cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubnnorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIlni, JIeKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI
97 Beruucnenne MaccoBoil J0JIM BBIXO/1a bubmmoteka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTeprucTrKa 3J1IeMEeHTOB V A-
28 rpyInsl. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmmorexa TIOK
DYIIBL » Pacpocip . PHPOZE, https://m.edsoo.ru/00adeea6
(bu3nyuecKre U XUMHUYECKHEe CBOHCTBA
AMMUaK, ero GU3HIECKUe U XUMUICCKHE bubmorexa [TOK
29 L https://m.edso0.ru/00adf004
CBOWCTBA, MOJIyYCHUE U IIPUMEHEHUE .
> O™ P VYuu.py https://uchi.ru/
30 [TpakTuaeckas padora Ne 3 o Teme bubmmoreka [JOK
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«Ilonydyenne aMmmuaka, u3yuyeHue ero
CBOICTBY

https://m.edsoo.ru/00adf180

A3oTHas KUCIOTa, e€ pusnueckue u

bub6nmoreka [IOK

31
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
39 B KQ4€CTBE MUHEPAIbHBIX yI0OPEHHUMH. bubnmnoreka HOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas bubmmoreka [JOK
33 KHCJIOTa, PU3HYECKUE M XUMHUCCKHE https://m.edso0o.ru/00adf68a
CBOMCTBA, MMOJYYCHHUE Yuu.py https://uchi.ru/
Hcnonp3oBanue GochaToB B Ka4eCTBE Bbu6mmoteka [JOK
34 MUHEPAIbHBIX yI0OpeHHil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTamMu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubmuoteka [IOK
35 .
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupl yriaepoaa, ux pusnueckue u
XI/IMI/I‘IGCIZII:IC fBOﬁCTBa (1)3KOJ'IOFI/I‘ICCKI/I6 bubmorexa HOK
36 ' https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja
(Iv)
bu6nmorexa LIOK
37 h% &
POMBHAT KHCTOTA 1 ee ColH https://m.edsoo.ru/00ae006¢c
IIpakTruyeckas padora Ne 4 o Teme
38 "[lonyueHue yraekucioro rasa bubmmorexa [JOK
i y ' https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kapOoHAT-HOH"
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bu6muoreka [JOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwnii u ero coemuHeHust bubnuotexa [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

[IpakTrueckas padota Ne 5. Permenue

https://m.edsoo.ru/00ae080a
Yuu.py https://uchi.ru/

41 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME buGnuorexa [IOK
p . a https://m.edso0.ru/00ae0bf2
«Bakgelmye HeMeTauibl U UX COEIUHEHUS
42 KonTtponsHas padora Ne3 o reme Bu6muoteka [JOK
«BaxHeuIe HeEMETAILIBI U UX COETMHEHU https://m.edsoo0.ru/00ae0el8
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJLIOB. MeTajutnueckas Bubmiorexa OK
43 ’ https://m.edsoo.ru/00ae103e
CBSI3b M METAJLTUYECKAS] KPUCTAITNICCKAS
pemérka. @U3NYECKUE CBOWCTBA METAIIJIOB
XUMUUECKUE CBOMCTBA METAILIOB.
44 DIEKTPOXUMAYECKUN DAL HAIPSHKESHUH Bubmiorexa OK
P P p https://m.edsoo.ru/00ae1156
METAJUIOB
OO0111e Croco0b! MOJIYUYEHNUS METAILIOB.
CruiaBel BHqI/ICJIeHI/IZq 10 YPaBHEHUAM bubmorexa LOK
45 ) . P https://m.eds00.ru/00ae1156
XAMHUYECKHUX pEaKIIUi, eClIM ONUH U3 .
peart A Vuw.py https://uchi.ru/
pEareHTOB COACPKUT MPUMECH
46 TTousaTue o0 KOPPO3UU METATIIOB Bubmiorexa ITOK
PP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK
47 €JIOYHBIE METAJUIbI
m https://m.edsoo.ru/00ael14b2
48 OKcUIbl U TUAPOKCUIIBI HATPUS U KAJIUSA Bubmorexa IOK
a s ! p https://m.edsoo.ru/00ael14b2
[[lemouno3eMenbHBIE METAIIIBI — KaJIbIHA 1 bubmuoreka [{OK
49 .
MarHui https://m.edsoo.ru/00ael5e8
bu6nunorexa LIOK
50 Baxnenmme coenMHEHNS KaJIBITHS https://m.edso00.ru/00ael15e8

Yuu.py https://uchi.ru/



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O06o01IeHre U CHCTeMaTH3alus 3HAHUN
N n bubnmnoreka HOK
52 KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS https://m.e dSO(I)l.ru 100261886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuoreka [JOK
"YK&cTtkocTh BOJIBI M METO/IBI €€ YCTpaHeHUs" https://m.edsoo.ru/00aelae8
. bubnmnoreka HOK
>4 Admtomuiii https://m.edSO(I)l.rUIOanlc64
AmdoTepHbIe CBOICTBA OKCHA U bubmmorexa [JOK
55 https://m.edsoo.ru/00aelc64
THApOKCHa Yuu.py https://uchi.ru/
bubnunoreka LIOK
56 Kenezo https://m.edso0.ru/00ae1d86
Yuu.py https://uchi.ru/
57 Oxcuapl, Tuporcu sl u conu xenesa (1) u bubmmoreka [JOK
xernesa (1) https://m.edso0.ru/00ae35e6
58 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIbHBIX 33/1a4 TI0 TEME brbmmorexa [TOK
«BakHel111e MeTaIbl U UX COSTUHEHHUS hitgs://m.edsoo.ruf00ae3ded
Beruncnenus mo ypaBHEHUSIM XHMHUYECKHAX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
60 E36LIHTKC WIH coII{[epxcHTl;pHMecn. " Bubmmorexa [IOK
Brruncnenus MaccoBoil 1011 BEIXOA nttps://m.eds00.ru/00ae1 750
MPOJYKTa PEaKiuu
61 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN
62 KonrtponsHas padora Ne4 o reme
«BaxxHenme MeTayIbl U UX COSAMHEHUS
63 BemiectBa 1 Matepuansl B MOBCEIHEBHOM bubnmnorexa [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

JKW3HU YeI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH 1 bubnuorexa [IOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubmmoreka [JOK
npobiem https://m.edso0.ru/00ae4270
. bubnuorexa [JOK
66 O06o001meHre U cUcTeMaTHU3alnsl 3HAHUI 1 https://m.edso0.ru/00ae0d0a
bubnunorexa LIOK
67 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/00adb33c
Yuu.py https://uchi.ru
. bubmuoreka [IOK
68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/00adch?
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus, 8 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe o6miectBo «M3marensctBo «IIpocBemenuey, 2023
2. Xumus, 9 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknnonepHoe odmectBo «M3narensctBo «IlpocBemenuey, 2023

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. KonTpoasHO-u3MepuTenbHble MaTepranbl. Xumus. 8 kinacc/ Cocrt. H.IL
Tpoery6ona, E.H. CtpensnuxoBa.- M.: BAKO, 2018

2. KonTtponbHO-u3MepuTenbabie MaTepuanbl. Xumus. 9 kiacce/ Coct. E.H.
CrpensHukoBa.- M.: BAKO, 2018

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

1. bubamoreka Dmoc https://uchebnik-epos.permkrai.ru/catalogue.

2. bubnmoreka LIOK https://mMouypoku.pdy/.

3. Yuu.py https://uchi.ru/.


https://uchebnik-epos.permkrai.ru/catalogue
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