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HOACHUTEJIBHASA 3AITUCKA
[IporpaMMa no XMMHUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTaBJI€HAa HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOW NPOrpaMMBbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE GeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMHM TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTelbHBIX opranu3anusx Poccuiickoit deneparumn.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 110 pa3/esiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs, OnpeaensieT BOSMOXKXHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3ysbTaraM 00yYeHHUS XUMHU
HA YypOBHE MeNell W3y4YeHHs NpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHON
JESITEIBHOCTH 00YyYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH i (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIerocs, ero
MPEJICTABICHUIA O MATEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMUCH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B MPUPOJIE, O MYTIAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

HN3y4yenue xummu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPbI JITYHOCTH, €€ 001IeH 1 PyHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENBHOCTH, OKCHEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JEATEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM 3TAroM B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOUW IrPaMOTHOCTH 00yYaroIuXCs,;

crocoOcTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHHMS] K €CTECTBEHHOHAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yyJaronuxcs.

JlanHble HampaBiieHHss B OOy4YEHHH XUMHUU OO0ECIEYMBAIOTCS CHEU(UKON COAep KaHUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBJISETCS TEeNarorMYeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IEero 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CTpykTypa coaepKaHusi IPOrpaMMBbl 0 XUMHUH CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CojepkaHue CKJIAJbIBAETCSl U3 CUCTEMBl MOHATUH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe ITH CHCTEMBI
CTPYKTYpHO OpTraHW30BaHbl IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUsI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIAIINH BEILIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TMOJYYECHHBIX |
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEIOBATEILHO OT OJIHOTO YPOBHS K JAPYromy,



BBINOJIHASL (DYHKIHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MTOJTYyYEHHUs N3y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTABJISIIONIEH HAyYHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accey.

[Tpu u3yyeH XUMUU NPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOIM HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATENILHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3agadya y4yeOHOTO IMpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATUN, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYNMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNH K HAyUYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHUH BEILIECTB U XUMUYECKUX pEaKLuil, B
dbopMUPOBAaHUKM U PA3BUTHH I[O3HABATEJIBHBIX YMEHUH M UX TMPUMEHEHHUHM B Y4eOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIEI0BATEIBCKOM 1eATeTbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM KU3HHU.

[Ipy m3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHUE
npUOOpesH TaKKe e, KakK:

— (hopMuUpOBaHHE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPA30BAHHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY TPHHITHIO PEHICHWH, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HANpaBJICHHOCTh OOY4YEHMs] Ha CHCTEMAaTH4YECKOe MpUOOIIEHHE OO0yYaroIuXcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOMIMX IPHOOPETEHUIO OOYYArOIIUMHUCS OIIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIMOHATHFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIErO0 MHUpA, MCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIEHUU MpodiaeM B
NIOBCEAHEBHOM XU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTHUECKUX OTHOILIEHHH, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYZLOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXaroLleW NpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYeTOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO0miee 4YMCI0 YaCOB, OTBEIEHHBIX JJI U3YyUYSHHUS XMMUHU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B § kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKUE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTele BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemiectBa. Monb. MousipHas macca. B3anMocBs3b KOJIWYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPaHEHHUs MaccChl BEIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XUMUYECKUX peakluit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYJI0#, mpaBmiaMu paboThl B JabopaTopuud U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UUYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEUIECTB, HaOM0AeHne (PU3HUECKUX (IIJIaBICHHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE T[PU3HAKOB IMPOTEKAHHWS XUMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3aMMOJCHCTBHE jkeie3a ¢ pactBopoMm coimu memu (), m3ydenue cmocoOoB
pa3ieNieHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, JUCTHUIUISIIHS,
xpomatorpadus, MpOBEIEHHWE OYUCTKH MOBAPEHHOM CcOJM, HaONIOIeHHEe U  OINHCaHue
pEe3yIbTAaTOB MPOBEJACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/1aHUE
MoieJIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTeId HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHE CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHUs KuciIopoja B Jaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnmoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHUE YpaBHEHUS, 5K30- H
SHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHIIEHUE
NapHUKOBOTO P deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJE,
dbusznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTer u comnu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas A0Sl BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boawl B mpupoje. 3arpsi3HeHHE NpUpOIHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Krnaccudukarmuss OKCHIOB:
cojieoOpa3yroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. Homenknarypa
okcu10B. DU3nyecKre U XMMHUUECKHUe CBOICTBa OKCcUI0B. [lomydyeHre okcuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Howmenknatrypa ocHoBaHuil. dusznueckue M XUMHYECKHE CBOMCTBa OcHOBaHWU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckre U XUMUYECKHE
cBoMcTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [1onyyenue kucior.

Conu. Homenkiarypa cosieil. @uznyeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyueHnue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenn.

KauyeCTBEHHOE OIpeesieHue COJepKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHUCTBHS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W IMPEKpallleHusi ropeHus (Iokapa), 03HaKOMJICHHE C
o0pa3laMy OKCHJIOB M OINHMCAHUE HMX CBOWCTB, IOJy4eHHE, cOOMpaHue, paclo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojcicrBue Bomopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEM pPAaCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpa3lOB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaAOJI0/IEHUE W3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W WIEJIOYEH, M3yuyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, NOJIy4YeHHUE HEepaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENbHBIE METAJLIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUBI U THIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmoauueckass cucrema xuMuyeckux »syeMmeHro [l M.
MenneneeBa. Koporkonepuognas u miuHHONepuoAHas Qopmbl [lepuommydeckoit cucTeMbl
xumuueckux siemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX snuep. M3orombl. DOnektponbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEeK aTOMOB MepBbIX 20 XUMUUECKHX deMeHToB [leproaudeckoil CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Mennaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJEHCTBHE THIPOKCHA
[IMHKa C pacTBOpaMHU KUCJIOT U IEJI0Yell, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHUE, PEAKIIUU Pa3I0KEHHUs, COSTUHEHUS).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€ MPU U3YYEHUU XMMMHU B § KJacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHHA, TaK M IOHATHUM,
ABJISIOIIMXCSI CACTEMHBIMHU JUISl OTAEIBHBIX PEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO01e ecTeCTBEHHO--HAy4YHbIC IIOHATHS: Hay4HbIH (akT, TUIIOTE3a, TEOpHsl, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIMJ, H30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, TeJI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, (hU3MUYECKHE BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzapochepa, MuHepaybl, TOpHbIE MOPOJbI, MOJE3HBIE
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknii 3axkoH. llepuommueckas cucremMa xumuueckux odnemeHrtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOMCTB XHUMHYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaIbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MI0JIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHUH, TeHEeTUdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYeCKUX peakUuil MO pa3MuHbIM MpU3HAKaM (II0 YUCIY U COCTaBYy
Y4aCTBYIOUIMX B pEaklUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUSI.

[Tonsitne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XuMmHueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON pPEeaKIMH U MOJIO)KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakiuu. COoCTaBlI€HHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaknuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNN. DIEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAllMM BEIIECTB C pa3IMYHBIMM BHJAMH XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U C1a0BIE DIIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcClIOBHUS MPOTEKaHUs peaKkIMil HOHHOrO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
npe/CcTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKHX PEHIETOK HEOPraHMYECKHUX BEIEeCTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3iIMYHBIX
(bakTOpOB, MCCIEI0BAaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHALINN
KHUCJIOT, IIeno4Yed U cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUJEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUi (FOPEHHE, pPEaKLUu pPas3IoKEHUs, COSAMHEHHUS),
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pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuIbl M UX COeUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesoyamu).  XuopoBopopod. ConsiHas  KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JleficTBre XJjiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelme xjiopuabt
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XHMHUYecKHe cBoicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBUTENS Kilacca KUCIOT M crenuduueckue). XHUMHYECKHE pPEeakluy,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a IoyydeHus cepHoil KucnoTsl. IIpumenenue
cepHoll KucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakliys Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B Mpupoae. XUMHUECKOE 3arpsi3HEHHE OKpY’XKarolled cpebl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHEHHE B IpHUpojJe, (U3NYecKue MU
XHUMHYeCKHe cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHUaK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoslyyeHue u npumenenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYECKHE CBOMCTBa,
npuMmeHeHue. KauecTBeHHas peaklivs Ha MOHbBI aMMOHMS. A30THas KUCIOTa, €€ IOJIy4eHHUE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHEe OKpY’Karollel Cpeibl COeIMHEHUSIMU a30Ta (KUCJIOTHbIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHblE MOAUPUKALNN
docopa, puszndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnoTa,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaTroB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHHs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre U XuMU4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupose.
Oxcunpl yraepona, ux GpU3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIVICHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
conu, UX (QU3MYEeCKHe M XHMHUYECKHE CBOMICTBa, MoiydeHHe U npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  VMcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUAX Yriepoja
(MeraH, JTaH, OSTWIEH, AalEeTWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnora). Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX NepepaboOTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OesKkax, YIJeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHUYECKUX M HEOPTaHMUECKUX COECTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE MU NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxenme300eToH. I[IpolGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenn.

U3y4YeHHe 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBA raJIorT€HOB M UX COEAMHEHUH (BO3MOKHO
UCITIOJIb30BaHUE BHJCOMATEPUAIIOB), O3HAKOMIJIGHHE € OOpasliaMu XJIOPUIOB (TAJIOTEHHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUAECOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCPOPHBIX yAOOpEHHIA,
nojlyueHue, coOupaHue, pacro3HaBaHHE W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE
KAueCTBCHHBIX pEakIuid Ha HMOH aMMOHUsA U Qocdar-noH U U3yYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YYCHHE MOJENIed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ynnepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJy4YeHHE, COOMPaHHe, paclio3HABAaHUE
U U3yYCHHE CBOMICTB YIJIEKHCIIOTO rasa, MPOBEJCHUE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W W3Y4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEUICHHE SKCIEPUMEHTANbHBIX 3a/lad Mo TeMe «BaxkHeiinue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaJyiibl M MX COeTMHEHU S

OOmas xapakTEepUCTHKA XUMHUYECKMX DJJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonokenus B [lepuoanueckoii cucreme xumudeckux snemeHToB [l. 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemérka. DIEKTPOXUMHYECKUH psif HamnpsokeHuid MetaioB. Dusnueckue W XUMHUYECKUE
cBoicTBa MeTauioB. OO1Ke crocoObl TOyYeHUsT MeTaJIoB. [IoHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[[{enounble MeTaMIbL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOoB /1.
N. MenneneeBa, CTpo€HHE WX AaTOMOB, HaXOXJACHHE B Mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METANIOB U UX COCTUHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KaJlbLUU: nonokeHue B Ilepuoamueckoit
cucreme xumuuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOEHHME UX aTOMOB, HaXxOXJICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeilmue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenpeneeBa, CTpoeHHE aToMa, HaxOXJaeHHe B mpupojae. Ousndeckne U XUMUUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XuMUYeckux i3nemeHTtoB J[. H.
MennieneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckne U XUMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHHE C OOpas3llaMM METaJsIOB U CIUIaBOB, MX
(GU3MYECKUMU  CBOMCTBAMH, HW3Y4YCHHE pPE3yJIbTaTOB KOPPO3UH METAIJIOB  (BO3MOKHO
WCIIOJIH30BAaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPHUS
C BOJIOH (BO3MOYKHO HCIIOJIB30BaHKUE BHIEOMATEPUAIIOB), HCCIEAOBAHNE CBOMCTB KECTKON BOJBI,
mpolecca TOpPEeHHs Keje3a B KHCIOpoAe (BO3MOXHO HCIIONb30BaHHE BHAEOMATEpUAsoB),
MPU3HAKOB MPOTEKaHUsI KAUECTBEHHBIX PEaKLIMi Ha MOHBI: MATHU, KaJlbILHs, AIFOMUHHUS, INHKA,
xenesa (1) u xenesa (), meqm (I1), HaOmOAEHME W OMHCAHWE MPOILIECCOB OKpPAIIMBAHUS
MJIaMEHU MOHAMU HATpPHsl, KU W KalbIUs (BO3MOXKHO MCIOJB30BAaHHE BUJIEOMATEPHAIIOB),
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uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS U TUIAPOKCHIA IUHKA, PEIICHUE
9KCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe « BakHelne MeTasuibl U UX COSAMHEHUSD.

XuMus M OKpyKaLias cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeKka. be3onmacHoe HCIoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoms TpH XUMHYECKHX OXKOTax W
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH Cpe/bl (MpeAeiibHas TOMyCTUMAasi KOHIICHTPAIIHS
BemecTs, ganee — [1/1K). Poib XuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKII0, CIIaBbl METAILJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mesxicnpeomemmuuie ceasu

Peanuzamust MeXNnpeaAMETHBIX CBS3€H MPU U3yUYEHUU XMMHU B 9 Kiacce OCYIIeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHbIC TOHSITHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpPHs,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ou3uka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, OJJICKTPUYCCKUI 3apsl, MPOBOJHUKH, IOJTYIPOBOIHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOE MPOCTPAHCTBO, MJIaHEThI, 3BE3 161, COHIIE.

buonorust: ¢ortocuHTe3, MpIXaHue, Omocdepa, IKOcHCTEMAa, MUHEPATbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMHUU B €IMHCTBE Y4€OHOH M BOCIIUTATEIbHOMN JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAWLUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT IPOIIECcCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATU3AIMH 00yYaIOIINXCSl.

JIMYHOCTHBIE PpEe3yJIbTaThl OTPa)XKat0T TI'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUYECKOMY U HAyUYHOMY
HACIIE/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOicTBE
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUS O COLHUAIBHBIX HOpMax M IMpaBWJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIIOMOIIM B TPOLIECCE ITOW Y4eOHOH NesATeTbHOCTH, TOTOBHOCTH
OLIEHUBATb CBOE IIOBEJEHHE W IOCTYNKH CBOUX TOBAapHILEH C IMO3ULMHU HPABCTBEHHBIX U
NPaBOBBIX HOPM C yUETOM OCO3HAHMS MOCIEICTBHH MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BENIECTBE M  XUMHUYECKOW  PEaKIlvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aUMOCBA3IX YellOBeKa C MPUPOJHON Cpeoi, o ponu
XMMHHU B TIO3HAaHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJII€HHbIE Ha MOJYYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB U SIBJICHWH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeCc K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HENpPUSATHE BPEIHBIX
NpUBBIYEK (YMOTpPEOJSEHUsI alKorojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecTBaMH B OBITY M peabHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTHIECKOMY M3YYCHHUIO Mpodeccrii u Tpyaa pa3IuaHOTO poJia, YBaKEHHE K
TPyAy W pe3yibTaTaM TPYJOBOH JAEATENbHOCTH, B TOM 4HCIE HAa OCHOBE NpPHUMEHEHHS
NPEIMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIBHOW TPAaeKTOPUHU
IPOJOIDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
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OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCHENTHOW MPOPECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOT0 BOCIUTAHUS

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalUsIX, YTPOKAIOIIKX 3/TOPOBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIydaeMble NpPHU H3YyUYEHUU XUMHH, JIJIS PEIIeHUs
3a71a4, CBA3aHHBIX C OKPY’KAKOLIEH PUPOJHON CPEIOH, IS MIOBBILICHHS YPOBHS 3KOJIOTHUYECKOM
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOoOJieM U MyTell MX pelieHus
MOCPEJICTBOM METOJ0B XUMUU, IKOJIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pe3yJibTaTOB BBIICISIOT 3HAUMMBIE 711 (OPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTroe.), KOTOPbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaIMeTax U IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHUHE MUpa, U yHHUBEpcajbHbIe yueOHbIE NEeWCTBUA (TO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecredynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble jloruvyeckue AeicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUST TPU OCBOCHHHM 3HAHHI:
pacKpbiBaTh CMBICH XMMHYECKHUX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU MOHATUSIMH), UCIIOIb30BATh MOHATUS IJIs1 OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS M KpUTEPUM I KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUi, YCTaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yMEHHE MPUMEHATH B Mpollecce MO3HAHHS MOHATHS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIB3yEMbIE B XUMHUHU, MPEOOpPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CMMBOI DJIEMEHTA),
XuMu4eckass (opmyla W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ay, C YYETOM OSTUX MOJENbHBIX TMPEJACTAaBICHUN BBIBIATh U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSIX.

ba3oBbie ucciegoBaTe/bCKue 1eHCTBUS

YMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTat, (GopMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O POeNIaHHOM pabdoTe.

Padorta ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITHIO PA3THIHBIX BUIOB
1 (HOpM IIPECTABICHHUS, TTOyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs IUTEpaTypa
XUMUYECKOTO COJIEP)KaHMs, CIpaBOYHBIE TOcOOWs, pecypchl HHTepHeTa), KpPUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAIIUIO;

yMEHHE MPUMEHATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHOpMaIuU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YYEOHBIX U MIO3HABATEIBHBIX 33724
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OTpeNIeIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS WH(GOPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIECHUE KYIbTYPOU aKTUBHOTO HMCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAaNbHYIO (opMy MpeacTaBieHUs
uH(pOpMAlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4dl HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIh30BaTh W aHAIM3UPOBATh B TpoIlecce Y4eOHOH W HCCIenoBaTEeNbCKON
JEeSTENIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CETbCKOT0 X03sIiICTBa U TpaHCIOpTa
Ha COCTOSIHHE OKPYXKaIOLeH IPUPOTHOMN CPEeIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCHl (B XO[€ Auagora M (Wiu) AMCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BbBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIAT MOJyUYEHHBIE PE3yJIbTAThl T03HABATEIHHOMN AESITETbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAlMI0 PE3yJIbTaTOB BBIMOJHECHUS XHUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO ONBITA, JIAOOPATOPHOW pPAaOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBLHON U
MCCJIEI0OBATENLCKOM JIEATETbHOCTH TIPU PEIICHUH BO3HUKAIOUIUX IMPOOJIeM Ha OCHOBE y4&Ta
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMH (0OCyXIeHHs, 0OMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIMS COBMECTHBIX JCUCTBHIA, ONPEICICHIE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHBbIE YHUBEpPCAJIbHBIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOATEIBLHO OMPENENSITh eNU ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JCSITEIBHOCTb, BHIOMpATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelleHus Y4eOHBIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM IMIOJIy4eHHS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BEII[ECTBAX W PEAKIMIX, OIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yjIbTaTa 3asBICHHOM IIEJH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COACPKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0ydJalmuMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crenuduyeckue s
npeAMETHOM 00sacTh «XHUMUS», BHIBI JIEATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOyuenusi B 8 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIINUXCS YMEHUI:
pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATHA: aTOM, MOJIEKYJa, XUMUYECKHI 2IIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAas ¥ MOJEKYJspHas Macca, KOJIUYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJISI XUMHYECKOTO D3JIEMEHTa B COCIWHEHHUH, MOJSPHBIA OOBEM, OKCHI,
KHCIIOTa, OCHOBaHHWE, COJb, OJJIEKTPOOTPUILIATEIHHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas
peakius, KiacCH(pUKAIMSA pPEaKIUil: Peakiid COCAWHECHHS, PEaKIMU Pa3JIOKEHUsS, DPEAKIUN
3aMeIleHus], PEaKIui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKIIUU, TeTI0BOM d(h(eKT peakium,
SIPO aToMa, DJIEKTPOHHBIN CIION aToMma, aTOMHasi OpOUTalb, paJlyC aToMa, XUMUYECKasl CBSI3b,
MOJISIpHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBSA3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBas JI0JIS BeIIecTBa (MPOIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATHH U IPUMEHSTH 3TH TOHSITHS TTPU
OTMCAHUU BEIIECTB U UX MPEBPAICHUI;

WCIIONIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJisi COCTaBJeHHS (OpPMYN BEIIECTB W ypaBHEHUUH
XUMHYECKHUX PEAKIUM;
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OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAAJIEKHOCTh BEIIECTB K ONPEIENEHHOMY KIaccy
COCMHEHUH 1o popMyiiaM, BUI XUMUYECKOH CBsI3U (KOBAJCHTHAs U HOHHAS) B HEOPIaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMbIci [lepuonndeckoro 3akona JI. 1. Menzaeneesa: 1eMOHCTPUPOBATh TOHUMAHHE
NEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMHMYECKHX DJJIEMEHTOB OT HUX IOJOXKECHHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXpPAHEHMsI MaccChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOrazipo;
ONHKCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy I[lepuoanyeckoil cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHAs moArpymnna (A-rpymnmna)» u «mobdounas noarpymnna (b-
rpymnmna)», Majsle 1 00JIbIINe IEPUO/Ibl, COOTHOCUTh 0003HAYEHHUs1, KOTOPbIE UMEIOTCSI B TaOIUIE
«Ilepnogmueckas cucrema xumuueckux odaemeHToB [[. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHMsS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsl supa, oOriee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThI, HECOPTaHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIINU
(10 YUCITy U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3D (DEeKTY);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBONCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
NOJATBEPXKJasi ONUCAaHME [pPUMEpPAMHU  MOJIEKYJSPHBIX  YPAaBHEHHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIN;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUM B Pa3IMUHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHMYECKOTIO 3JIeMEHTa N0 (opMyJie COEIMHEHMs, MacCOBYIO JIOJIO BEIIEeCTBAa B PacTBOpE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHre, CUCTEMAaTH3alHI0, KIacCU(UKALUIO, BBISIBICHUE TPUUYMHHO--CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIUIl, €CTECTBEHHO-HAy4HbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUue, W3MEpPeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHBIi U
MBICJICHHBIN );
clIeIoBaTh MpaBUjlaM IMOJIb30BaHUS XUMUYECKOW MOCYI0M U 1a00paTOpHBIM 000pYI0BaHHEM, a
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHUI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), NPUTOTOBICHUIO PAcCTBOPOB C OMNpeneIEHHOW MaccoBOM Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHUE ODKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIENIOYEH W KHUCIOT C TOMOINIBI0 HWHAMKATOPOB (JIaKMYyC,
¢deHondranent, METHIOPAHK U IPYTHeE).

K xoHuy oOydeHus B 9 kJjacce mpeIMeTHbIE pe3yslbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TMOHATUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, aHUOH, TPOCTO€  BEIIECTBO,  CJOXKHOE  BEIIECTBO,  BaJICHTHOCTH,
JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHMsS, XMMMUYECKas pEaKLus, XUMHUYecKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBI 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYEeCKoe
paBHOBecue, oOpaTHMMble M HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIECHHME, aJlJIOTPOINS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTalIndecKas
pelméTka, KOppO3Us METAJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKONW pEaKIHH, MpeAeIbHO
nonyctumas konuentpanus [1JIK Bemectna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TU MOHSITUS TPU
ONMCAHUU BELIECTB U UX NPEBPALLEHUI;
UCTIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlICHHS (DOpMyN BEIECTB U YpaBHEHUH
XUMHYECKHUX PEAKIUi;
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ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX D3JIEMEHTOB B COEAMHEHHAX
pPa3IMYHOrO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K OINPEACIIEHHOMY KJACCy COECIWHEHHUU 110
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpellbl B BOAHBIX PacTBOPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMbIch Ilepuognueckoro 3axkona [[. M. MenneneeBa ¥ JEMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepH30BaTh TaOnu4Hylo ¢opmy Illeproanueckoli cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3finyarh MOHATUS «IJIaBHas MOArpymnna (A-rpynmna)» U «mododHas
noarpynna (b-rpynma)», manbie u Oonbline NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIC
UMEIOTCS B TMEPUOAUYECKON Tabivie, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsl sipa, o0lee YUCIIO 3JEKTPOHOB U paclpeziesieHue ux
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX NEPUOJI0B U TJABHBIX MOATPYHNI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaccu(UIMpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAaKUWH BEHIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o
W3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U creuu(UYecKue XMMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILLECTB, MOATBEPAK/Aas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOIMALMU KUCIIOT, IIEJI0YEe U COJIeH, MOJHBIE U
COKpaIEHHbIE YPABHEHMSI PEAKIMII MOHHOTO OOMEHA, YPaBHEHMs PEaKLMM, MOATBEPKIAOIINX
CyILIECTBOBaHUE T€HETUUECKOU CBSI3U MEXK/Y BEIIECTBAMU PA3IIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OaraHca 3TUX PEaKIINi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOXKHOCTH IIPOTEKAHUS
XUMUYECKHUX MTPEBPAILICHUI B PA3IMYHbBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyJsie COCIUHEHUS, MacCOBYIO JOJIO BELIECTBa B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOuro/1aTh MpaBUIIa MOJB30BaHUSI XUMHUECKONW MOCYA0H U J1a0opaTOpHbIM 000pyA0BaHHEM, a
TaKXe MpaBHia OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBITOJIHEHHIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa 1 yTIeKUCIIOro ras3a);

IIPOBOAMTH PEAKIMM, IOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cynbdar-, TUAPOKCUI-MUOHBI, KATHOHBI aMMOHHMSI M HMOHBl H3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CHCTEeMATU3aIUI0, BBIBICHUE MPUYUHHO-CIEJCTBEHHBIX CBSI3€H — I M3yuYeHHS
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHE
8 KJIACC

Ne

HaumenoBanue pa3aesioB u

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n TeM MPOrpaMMbl Bcero KonTpoJbHbIe IIpakTn4yeckue o0pa3oBaTe/ibHbIE peCypcChl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
11 XuMmust — BakHast 00J1aCTh 5 2 bubnunoreka LIOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MIPAKTUICCKON JCSITSILHOCTH
YyeJI0BeEKa
1.2 BemmecTBa 1 XuMHUeCKHue 15 1 bubmnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pazjen 2. BaxkHeiilne npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
2.1 Boznyx. Kucnopon. [Tonsitue 6 bu6nuorexa [IOK
00 OKCcHIax https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.Ilonstue o kucnorax 8 1 bu6nuorexa [IOK
U COJISAX https://m.edso0.ru/7f41837¢c
2.3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa [IOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
2.4 OCHOBHBIE KJIACCHI 11 1 1 bu6anoreka LIOK
HEOPTaHMYECKUX COSIMHEHMIMA https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MengeneeBa. CTpoeHne aToMOB.
Xumuueckas cBs3b. OKHCJINTEIBHO-BOCCTAHOBHUTEJIbHBIE PCAKIHH

3.1 [lepuonnueckuii 3aKoH 1 7 bubnunorexa LIOK
[Meproanveckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHUX deMeHTOB /JI. .

MenpeneeBa. CTpoeHne aToma
3.2 XuMu4ecKast CBSI3b. 8 1 but6mmorekxa [IOK

OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKITUU

https://m.edsoo.ru/7f41837¢c
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Htoro no paszneny 15 bubmuotexa [JOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne n/m | HammeHoBaHMe pa3iesioB U TeM KoJsinvecTBO 4acoB duekTpoHHbIE (LM (pPOBbHIE)
MPOrpaMMblI Bcero Kontpoabubie | IlpakTuyeckue | 00pasoBaTejbHbIE pecypchl
padoThbI padoThbI
Pa3nes 1. BeurecTBO M XMMHYECKHE PeaKIIHN
1.1 [ToBTOpEeHME U yIITyOIeHHE 3HAHUT 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuotexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIUTUYECKAS TUCCOIUAIIUS. 8 1 1 bu6nmorexa LIOK
XMMHYECKUE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHHEHUSA
2.1 OOmiast XxapaKTepUCTHKA XUMHYECKHIX 4 1 Bu6mmotreka [JOK
aneMeHToB VIIA-rpynmel. I"amoreHst https://m.edsoo.ru/7f41a636
2.2 OOmast XxapaKTepUCTHKA XUMHYECKHIX 6 Bbu6mmoteka [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCMHEHUSI
2.3 OO01as XxapakTepuCcTUKa XUMUYECKUX 7 1 bubmuoreka [JOK
anemeHnToB VA-Tpynmsl. A3or, pocdop u ux https://m.edsoo.ru/7f41a636
COCMHEHUS
2.4 OO11ast xapakTepuCTHKa XUMUYECKHX 8 1 2 bubmuoreka [IOK
anemeHToB |V A-rpymnmel. Yrieposa u https://m.edsoo.ru/7f41a636
KpPEMHUH M UX COSAMHECHUS
Hroro mo pazneny 25
Pa3nes 3. MeTanjibl M X COCINHEHUS
3.1 OO01ue cBOIiCTBA METAIIIIOB 4 bubnunorexa LIOK
https://m.edso0.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSAUHCHUS 16 1 2 bubnunorexa LIOK

https://m.edsoo.ru/7f41a636
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HWroro no pazneny 20
Paznen 4. Xumusi U OKpyKammas cpeaa
4.1 BeuecTBa 1 MaTtepuaibl B )KU3HU YEJIOBEKA 3 Bu6mumotexa [JOK

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

Hroro mo pazneny 3

PeszepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHME

8 KJIACC
Ne Tema ypoka KoimyecTBo yacoB Jara usydyenus DJIeKTpPOHHbIe U (pPOBbIE
n/n oOpa3oBaTejibHbIE
Bcero | KoHTpoibHBIE IIpakTH4eckue I1aH (akr pecypcsi
padoThI padoThbI
1 [Ipenmer xumuu. Ponp xumuu B 1 07.09 bubnunoreka LIOK
KHU3HU yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIICCTBA.
2 ITonsaTHe 0 MeTOOAaX MO3HAHUS B 1 08.09 bu6nuorexa [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
3 [IpakTuueckas padora Ne 1 1 1 14.09 bubnuorexa [IOK
«IIpaBuia paboOThI B https://m.edsoo.ru/ff0d23dc
naboparopuu ¥ IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHHUEM)
4 YucTrle BelecTBa H CMECH. 1 15.09 bu6nuorexa [IOK
Cnoco0bl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTruyeckas paGora Ne 2 1 1 21.09 bu6muoreka [JOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8
MpUMepe OYUCTKU TTOBApEHHOU
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 22.09 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 28.09 bu6nuorexa [IOK
(CMMBOJIBI) XUMHYECKHUX https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB
8 [IpocTeie u cloKHBIE BEIECTBA 1 29.09 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 05.10 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa 1 06.10 bubnunorexa LIOK
BelecTB. XuMuueckas popmyiia. https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHYECKHUX JJIEMEHTOB
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11 OrHocuTeNnbHas aTOMHAs Macca. 07.10 bubnunoreka LIOK
OTHOCHTEIbHAS MOJICKYJISIPHAS https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 1011 XUMHYECKOTO 13.10 but6mmoreka [IOK
9JIEMEHTA B COCJAMHCHUH https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemectBa. Mouib. 14.10 bubnuotexa [JOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230

14 OuU3NYECKUE U XUMUYECKHUE 20.10 bubnuotexa [JOK
SIBJICHUSI. XUMHYECKasi peaKius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku n ycnoBus 21.10 bubnuorexa [IOK
MPOTEKAHMS XUMUUECKHX https://m.edsoo.ru/ff0d3al16
peakiuii

16 3aKOH COXpaHEHUs MacChl 27.10 bubnmnorexka HOK
BELIECTB. XUMUUYECKHUE https://m.edsoo.ru/ff0d3b88
YPaBHCHHS

17 Brrunciienust koMuecTna, 28.10 bubnuorexa [JOK
Macchl BEIIECTBA 110 YPaBHCHUSM https://m.edsoo.ru/ff0d5708
XMUMUYECKHX PEaKITHi

18 Knaccugukanus Xxummuaeckux 09.11 bubmuoreka [JOK
peakuuii (CoeMHeHus, https://m.edsoo.ru/ff0d3f34
pa3noKeHusl, 3aMEIICHNUs,
oOMeHa)

19 M. B. JJoMmOHOCOB — y4€HBIii- 10.11 bubmuoreka [JOK
sHIMKIoneauct. O0obueHue u https://m.edsoo.ru/ff0d40c4
cHCcTeMaTH3aIlHs 3HAHUM

20 KonTponsnas padora Nel no 16.11 bubmuoreka [JOK
TeMe «BelecTBa 1 XUMHUYECKHUE https://m.edsoo.ru/ff0d4290
pEaKITUN

21 Boznyx — cmech razos. CocraB 17.11 bubmuorexa [IOK
Bo3ayxa. Kucrmopoa — sneMeHT https://m.edsoo.ru/ff0d448e
1 ipocToe BeriectBo. O30H

22 du3nYecKue U XUMUYECKUe 23.11 but6mmorexa [IOK

CBOMCTBA KHCIOpoa (peakuu
okucienus, ropenue). [lonstue
00 okcuaax

https://m.edsoo.ru/ff0d4614
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23 CriocoObI MoNTy4eHUs KHUCIOPOo1a 24.11 bubnmoreka [JOK
B J1a0OpaToOpuu https://m.edsoo.ru/ff0d497a
npomsbinuieHHOCTH. [Ipumenenue
KHCJIOpoJa

24 TernoBoit 3¢ ekt XumuaecKo 30.11 Bu6muoteka [JOK
pEaKIvu, IOHATHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM YPaBHCHUH,
9K30- ¥ SHJIOTEPMHUUECKHX
peaKImsIx

25 Tomnuso (HedTh, yroib u 01.12 bu6muoreka [IOK
MeTaH). 3arpsi3HeHUE BO3/1yXa, https://m.edsoo.ru/ff0d4c4a
CIIOCOOBI €r0 MPEAOTBPAILCHHS

26 [IpaxTuueckas padora Ne 3 o 07.12 Bbu6moteka [JOK
teme «Ilomydenue u cooupanue https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/a, N3yYSHHE eTO
CBOMCTB»

27 Bonmopon — anemeHT u npocroe 08.12 Bbu6moreka [JOK
BemiecTBo. Haxoxnenue B https://m.edsoo.ru/ff0d4dd0
pUPOJIE

28 dOu3ndecKnue U XUMUYCCKHUE 14.12 bu6nmorexa LIOK
CBOICTBa BOZOpO/IA. https://m.edsoo.ru/ff0d4dd0
[IpumMeHeHne Bogopoaa

29 IlonsATHE O KMCIOTAX U COJIAX 15.12 bu6anoreka LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOblI ostyueHust BOAOPOAa 21.12 bubmuoreka [IOK
B J1abopaToOpuu https://m.edsoo.ru/ff0d4dd0

31 IIpakTruyeckas padora Ne 4 o 22.12 bubmuorexa [IOK
teme «[lomydenue u cooupanue https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3YUYEHUE €T
CBOMCTB»

32 MossipHblii 00BEM ra30B. 3aKOH 28.12 bubmuoteka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brrunciienus o0bEma, 29.12 bubnunorexa LIOK

KOJIMYECTBA BEIECTBA ras3a I1o
€r0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0
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34 Brruucienust 00bEMOB ra3oB 110 11.01 bubmuorexa [{OK
YPaBHEHHIO PEAKIMK Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH
ra3oB

35 DOU3NYECKUE U XUMUUYECKUE 12.01 bubnuorexa [JOK
CBOCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonsitue 00 18.01 bubnnorexa [{OK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2

37 Bopna xak pactBopuTes. 19.01 bubmmoreka [JOK
HacepleHsble 1 HEHACBIIEHHBIE https://m.edsoo.ru/ff0d5b40
pactBopbl. MaccoBast noJist
BEIIECTBA B paCTBOPE

38 [IpakTuueckas padota Ne 5 o 25.01 bubnuorexa [IOK
teMe «IIpuroropiienue https://m.edsoo.ru/ff0d5eba
pacTBOPOB C ONPEAETEHHOM
MAacCCOBOM J0JIei paCTBOPEHHOTO
BEIICCTBAY

39 KonTponbnas padora No2 mo 26.01 bubnmnoreka [HOK
teme «Kucmopos. Bogopos. https://m.edsoo.ru/ff0d6342
Boga»

40 OKCHUIBI: COCTaB, 01.02 bu6anoreka LIOK
KJ1accu(uKalus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e

41 [TosnydyeHne n xuMnuyeckue 02.02 bubmuoreka [JOK
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d664e
1 aM(OTEpHBIX OKCHJIOB

42 OcHOBaHUA: COCTAB, 08.02 bub6anoreka LIOK
KJ1accu(uKalus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XumMu4eCcKue 09.02 bubnuotexa [JOK
CBOMCTBAa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocrag, 15.02 but6mmorexa [IOK
KJ1accu(uKalus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenue n xuMuueckue 16.02 bubnuotexa [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2

46 Comnu (cpeanue): HOMEHKIIATypa, 22.02 bubnuotexa [JOK

croco0bl NOTYYEHHS,

https://m.edsoo.ru/00ad9474
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XMMHYECKUE CBOUCTBA

47 [IpakTuueckas padorta Ne 6. 29.02 bu6muoreka [IOK
Permenne skcriepuMeHTaIbHBIX https://m.edsoo.ru/00ad9b7c
3aja4 1o TeMe «OCHOBHBIC
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN

48 I'eneTrueckas CBI3b MEXKIY 01.03 Bu6muotexa [JOK
KJIaCCaMU HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a50
COCIMHEHU I

49 O06001IeHNE U CHCTEMATH3ALIHS 07.03 bu6nmorexa LIOK
3HaHUI https://m.edso0.ru/00ad9ch2

50 KonTponbnas padora Ne3 mo 14.03 bubnnorexa [JOK
teMe "OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHUMN"

51 [lepBbIe MOMBITKU 15.03 Bbu6moreka [JOK
KIaccu(UKAUU XUMHYECKUX https://m.edsoo.ru/00ad9ffa
anemeHTOB. [IoHATHE O rpynnax
CXOJIHBIX JICMEHTOB

52 [lepuoanueckuii 3aKoH 1 21.03 bubmuoreka [JOK
[epuonuueckas cucrema https://m.edsoo.ru/00ada52¢c
XUMHUYECKUX djieMeHToB /1. U.

Menaeneesa

53 Ilepronasl, rpynmsl, MOATPYIIIBI 22.03 bubmuoreka [IOK

https://m.edsoo.ru/00ada52c

54 Crpoenne atomoB. Cocras 03.04 bubmuoreka [IOK
aTOMHBIX siiep. Mzoromsl https://m.edsoo.ru/00ada342

55 CrtpoeHne 3JIeKTPOHHBIX 09.04 bubmuoreka [IOK
000JI0YEK aTOMOB JJIEMEHTOB https://m.edsoo.ru/00ada6bc
ITepunonnueckoii cucremst . H.

Menneneena

56 XapakTepucTUKa XUMHUYECKOTO 10.04 bubmuorexa [IOK
3JIEMEHTA IO er0 MOJO0KEHHIO B https://m.edsoo.ru/00ada824
ITepunonnueckoii cucreme /. U.

Menneneena
57 3nauenue [lepuonnueckoro 11.04 bubmuoreka [IOK
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3aKOHA JJIs Pa3BUTHS HAYKU U
npaktuku. /1. 1. MenaeneeB —
Y4EHBIN, NIENAror U rpaXkaHuH

https://m.edsoo.ru/00ada96e

58 DNeKTpOOTPULIATETbHOCTh 1 12.04 bu6muoreka [IOK
aTOMOB XMMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b 1 18.04 bubnuotexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanientHas nosnsipHas 1 19.04 bu6muoreka [IOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanientHas nenomnsipHas 1 25.04 bubnmnoreka [HOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS 1 26.04 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- 1 02.05 bu6nuoreka [IOK
BOCCTaHOBHTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 03.05 bu6mmoteka [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o 1 10.05 bubnuorexa [IOK
teMe «CTpoeHue aroma. https://m.edsoo.ru/00adb486
XUMUYECKas CBSI3bY
66 PezepBHblit ypok. O0001IeHNE U 1 16.05 bubmuoreka [JOK
cHCcTeMaTH3aIlks 3HaHUM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IeHNE U 1 17.05 bubmuoreka [JOK
cHCcTeMaTH3aIlks 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O0001IeHNE 1 1 23.05 bubmuoreka [JOK
cHCcTeMaTH3aIlks 3HaHUM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KVIACC

Ne Tema ypoka KonunuyectBo yacos JarTa usyyenus DJIeKTpPOHHbIe U (POBbIE
n/n oOpa3oBaTe/ibHbIe pecypchl
= KonTposabHbie IpakTuyeckue | mJjaaH dakr
5 padoThI padoThI
=}

1 Ilepnonnueckuit 3aK0H. 1 02.09 Bu6mumoteka [JOK
[Tepuoanueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKUX djieMeHToB /1. U.

Menneneesa

2 3aKOHOMEPHOCTH B U3MEHEHUH 1 05.09 Bbu6mmoteka [JOK
CBOMCTB XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 09.09 bubnnorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUuMHYEeCKO#l CBSI3U U THUIIBI 1 12.09 bu6nunoreka LIOK
KPHCTAJUIMYCCKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 KonrtponsHas padora Nel no 1 1 16.09
teme «lloBTOpenue u yrimyonenne
3HaHUI OCHOBHBIX pa3/eiioB
Kypca 8 Kiacca»

6 Knaccugukanus Xummuaeckux 1 19.09 bubmuoteka [IOK
peaknuii Mo pasIuuHbIM https://m.edsoo.ru/00adbcb0
IIpU3HAKAM

7 [TonsTue o ckopocTu 1 23.09 bubmuoreka [IOK
XUMHUYECKOH peakiuu. [ToHsTHE O https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOT€HHBIX
PeaKIHsIX

8 IlonsaTne 0 XUMHYCCKOM 1 26.09 bubnunorexa LIOK
paBHOBecuu. DakTopHI, https://m.edsoo.ru/00adc28c
BIIMSIIOIME HAa CKOPOCTh
XUMHUYECKON PEAKLIUN U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI

9 OKHCIIUTEITLHO- 1 30.09 bubmuorexa [{OK




BOCCTAHOBUTCJIBHBIC PCAKIINHN

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

10 Teopus 3IEKTPOIUTUUECKON 03.10 bubnmoreka [JOK
nucconuanuu. CHIBHBIE U https://m.edsoo.ru/00adcd68
cJ1abbIe AIEKTPOIIUTHI

11 HoHHble ypaBHEHHS peakui 07.10 bu6muoreka [IOK

https://m.edsoo.ru/00add448

12 XUMHUYECKUE CBOMCTBA KUCIIOT U 10.10 bubnuorexa [JOK
OCHOBAHUI B CBETE https://m.edsoo.ru/00add5d8
MIPEJICTaBICHHUH 00
3JIEKTPOJIUTHYECKON
JUCCOLIMAITIN

13 XUMUYECKHE CBOMCTBA COJICH B 14.10 bubnunoreka LIOK
CBETE IpeACTaBICHU 00 https://m.edsoo.ru/00add8b2
3JIEKTPOIUTAYECKOMN
JUCCOLIMAITIN

14 [TonsiTue o ruaponuse coneun 17.10 bu6nmorexa LIOK

https://m.edsoo.ru/00add9d4

15 KonTponbnas padora No2 mo 21.10
TeMe «DIEeKTPOTUTHIECKAs
aucconuanus. XuMHUecKue
pEaKIuU B PACTBOPAX)

16 ITpakTuyeckas padora Ne 1. 24.10 bubmuoteka [IOK
«Perienne sKcriepuMeHTATBHBIX https://m.edsoo.ru/00addbfa
3aa1»

17 O06o001IeHre u CUCTEMaTH3 A 28.10 bu6anoreka LIOK
3HAHHUH https://m.edsoo.ru/00addec0

18 OO6mras XxapakTepucTruKa 07.11 bubnuotexa [JOK
raJoreHoB. XUMUYECCKUE https://m.edsoo.ru/00addfe2
CBOICTBA Ha MPUMeEPE XJI0pa

19 Xnoposogopoxa. ConsHas 11.11 bubmuoreka [JOK
KHMCIIOTa, XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adel104
MOJIy4eHUE, TPUMEHEHUE

20 [IpaxTuueckas padora Ne 2 o 14.11
teMme «Ilomyuyenue conssHou
KHUCJIOTBI, U3yYEHHUE €€ CBOMCTB»

21 Boluncnenus no ypaBHEHUsIM 18.11 bu6muotexa [JOK
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XUMHAYECKUX PEaKIHi, €CITU OHH
W3 PEareHTOB JIaH B U30BITKE

https://m.edsoo.ru/00ade488

22 OO1as xapakTepucTuka 21.11 bu6muoreka [IOK
ateMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
23 AnnoTtponHbie MOIUpUKALIUN 25.11 bu6muoreka [IOK
cepsl. Haxosxaenue cepol u € https://m.edsoo.ru/00ade64a
COCJIMHEHUH B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI
24 CepoBomopoJi, CTpOeHuE, 28.11 bu6muoreka [IOK
bu3MUECKHe 1 XUMUYCCKHUE https://m.edsoo.ru/00ade802
CBOMCTBa
25 Oxcunpl cepol. CepHasi KHCIIOTA, 02.12 bubmuorexa [IOK
(bu3MYECKHEe U XUMHUYCCKHIE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHUE
26 XUMHUYECKHUE PEaAKIUH, JIeHKAITIE 05.12 bubmnoreka IIOK
B OCHOBE ITPOMBIIILJICHHOT'O https://m.edsoo.ru/00adec8a
croco0a MmoJryueHusl CEpHOM
KHUCJIOTBL. XUMUYECKOE
3arpsi3HEHUE OKpY KarolIeit
CpeJIbl COCIMHEHUSIMU CEPhI
27 Brruuciienue MaccoBoi JoIH 09.12 bu6anoreka LIOK
BBIXO/Ia MPOJYKTA pPEaKIUu https://m.edsoo.ru/00adec8a
28 OO6mras XxapakTepucTruKa 12.12 bubnuotexa [JOK
aneMeHToB VA-rpynmsl. A30T, https://m.edsoo.ru/00adeea6
pacmpocTpaHeHue B IPUPOJIE,
(busznyecKkrue 1 XuMUYEeCcKHe
CBOWCTBA
29 AMMuak, ero puznuecKue u 16.12 bubnunorexa LIOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJIy4EeHUE U IPUMEHEHHE
30 [IpakTrueckas padota Ne 3 o 19.12 bubnuotexa [JOK
teme «llonydyenue aMmuaxa, https://m.edsoo.ru/00adf180
W3Y4YEHHUE €r0 CBOMCTBY
31 A3OTHas KUCIOTa, €€ (hu3nuecKue 23.12 bu6nunorexa LIOK
1 XUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
32 Hcnonb30BaHre HUTPATOB U 26.12 bubnmoreka [JOK
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CoOJIell aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI00pEHU.
XUMUYECKOe 3arpsi3HeHue
OKpYKarolleu cpeibl
COEIMHEHUSIMH a30Ta

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

33 dochop. Oxeun dpochopa (V) u 30.12 bubmmoreka [JOK
dbochopHas kuciora, GU3NIECKUE https://m.edsoo.ru/00adf68a
1 XUMHYECKHE CBOMCTBA,

MIOJTyYCHHE

34 Ncnons3oBanue dpocdaTos B 09.01 bubmmoreka [JOK
KauyeCTBE MHUHEPAIbHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arpsi3HeHHE
MIPUPOJTHOM cpelbl hochaTaMu

35 VYrnepon, pacnpocTpaHeHUE B 13.01 bubmuorexa [IOK
npupoje, Gu3ndecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA

36 Oxkcuapl yraepoja, ux 16.01 bu6nuorexa [IOK
bu3MUeCKre 1 XUMUYECKHE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTHYECKHE
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V)

37 VYronpHas KUCioTa U €€ Cou 20.01 but6mmoreka [IOK

https://m.edsoo.ru/00ae006c

38 ITpakTuyeckas padora Ne 4 o 23.01
teMme "[lonydyeHue yriekuciaoro
ra3a. KauectBeHnHas peakius Ha
KapOoHaT-MOH"

39 [lepBoHayanbHBIE TOHATHS 00 27.01 bubmuorexa [JOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIepoaa

40 Kpemuwnii u ero coemnHeHust 30.01 bubnuotexa [JOK

https://m.edsoo.ru/00ae080a

41 [IpaxTuueckas padora Ne 5.

Pemenue skcnepuMeHTaIbHBIX
3aj1a4 110 TeMe «Bakueniue
HEMCTAJIJIBI 1 UX COCAUHCHU S
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42 KonTponbnas padora Ne3 mo 03.02 bu6muoreka [IOK
TeMe «Bakueiinie HeMeTauIbl 1 https://m.edsoo.ru/00ae0el8
WX COCAUHCHUSDY
43 OO01mmas xapakTepucTuKa 06.02 bubmmoreka [JOK
XUMHYECKHX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaJuIoB. MeTajuindecKas CBS3b
1 METaJNIHYeCKast
KPUCTAJUIMYECKAs PEIIETKA.
dusnvecKkrue CBONCTBAa METAJIIIOB
44 XHUMHUYECKHE CBONCTBA METAJIJIOB. 10.02 bubnunoreka LIOK
DNEKTPOXUMHUECKUI PsijT https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METaJUIOB
45 O61ue cnocoObl MOTy4YeHUs 13.02 bu6nmorexa LIOK
MerauioB. CruraBel. Beraucnenus https://m.edso0.ru/00ae1156
10 YPaBHEHHSIM XUMUYECKUX
peakuuii, €ciii OJUH U3
pEareHTOB COJEPIKHUT MPUMECH
46 [ToHsITHE O KOPPO3UHU METAILIIOB 17.02 https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI 20.02 bubmuoreka [{OK
https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ THIPOKCHIBI HATPUS U 27.02 bubmuoteka [IOK
KaJIvsI https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeENbHBIC METAILIIBI — 02.03 bubmuoreka [{OK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ael15e8
50 Baxneiimme coequHeHUS 05.03 bu6nmorexa LIOK
KaJIbIIHsI https://m.edsoo.ru/00ael15e8
51 O060011IeHre U CUCTEMATU3 AL 12.03
3HaHUH
52 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ 16.03 bubnunorexa LIOK
yCTpaHSHHUs https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 1o 19.03
Teme "JKECTKOCTh BOJIBI U
METOJIbl €€ yCTpaHEHUs"
54 AmoMuHUI 23.03 bu6nmnorexa LIOK
https://m.edsoo.ru/00aelc64
95 AmdoTepHbIe CBOWCTBA OKCUIA U 06.04 bubnmoreka [JOK
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THIPOKCH/IA https://m.edsoo.ru/00aelc64
56 Keneso 1 09.04 bubmuorexa [{OK
https://m.edso0.ru/00ae1d86
o7 Oxkcubl, THIAPOKCUIBI U COJIH 1 13.04 bubmmoreka [JOK
xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U cUCTeMaTU3aIUS 1 16.04
3HaHUI
59 [TpakTuyeckas pabora Ne 7. 1 20.04
Penrenue skcriepuMeHTaIBHBIX
3a7a4 no teme «BaxHeimue
METAJUIbI ¥ UX COCAMHCHUS
60 Boluncnenus no ypaBHEHUsAM 1 23.04 bubnuoreka [IOK
XMMHUYECKHX PEaKIni, eCli OUH https://m.edsoo.ru/00ae1750
U3 PEarcHTOB JIaH B U30BITKE WK
COJICP)KUT TIPUMECH. BeruucieHus
MacCOBOM JI0JIM BBIX0J1a
MPOAYKTA PEaKIUH
61 O000I11IeHIE U CUCTEMATU3AIUS 1 27.04
3HaHUHI
62 KonrtponbHas pabora Ne4 o 1 30.04
Teme «BakHelme MeTauIbl U NX
COEIMHEHUS»
63 BemecTBa 1 Marepuaisl B 1 04.05 bu6nunorexa [JOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE 1 07.05 bubmuoreka [JOK
OKpYXKarollel cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 1 11.05 bubmuoreka [IOK
HKOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHEIit ypok. O000ICHHE 1 1 14.05 bubmmoreka [JOK
CHCTEMATHU3aLUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001eHue 1 1 18.05 bubmuoreka [JOK
cUcTeMaTU3alvs 3HaAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001eHue 1 1 25.05 bubmuoreka [JOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOT'O
IMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.I°., AkrionepHoe 00IIECTBO
«3narenscTBO «IIpocBemieHue

* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpnman @.I°., AkimonepHoe oOIIecTBO
«3narenscTBO «IIpocBemeHue

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISA
I'apa H. H. Xumus. Ypoku B 9 kiacce : mocooue s yaurens /
H. H. I'apa. — 2-e u3n., nepepad. — M. : [IpocBemnienne

I'apa H. H. Xumus. Ypoku B 8 kacce : mocooue s yaurens /
H. H. I'apa. — 2-e u3n., nepepad. — M. : [IpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

https://m.edsoo.ru/ff0d210c

Poccuiickas snexTponHas mmkosa https://resh.edu.ru/

bubnuoreka MockoBckoi ayekTpoHHO#M 1Kokl hitps://uchebnik.mos.ru/catalogue
Buneoypoku Ha caiire "Uudoypox" https://iu.ru/video-lessons

bubnmoreka BUI€OYpOKOB 10 IKOJIBHOM porpamMe Ha caiite "Internetypok”
https://interneturok.ru/ Ounaita-mkona "3uaiika" https://znaika.ru/
http://school-collection.edu.ru/collection/chemistry
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