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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XMMHUU Ha YPOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHUs COCTABJI€HAa HA OCHOBE
TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00Opa30BaTeNbHOW MPOrpPaMMbl OCHOBHOTO
oOmrero odpazoBanus, npeactaBieHHbix B PI'OC OOO, a takxe Ha ocHOBe (enepanbHOU
paboueil mporpaMMbl BOCIHTaHUS M C YYETOM KOHIICHIIMU MPENnojaBaHus y4yeOHOTo
npeamera «XuMusi» B o0pa3oBaTeIbHbIX opranusanusax Poccutickoit dexnepanum.

[IporpamMmma 1Mo XuMUM Ja€T MPEACTaBICHUE O IENSIX, OOIIer cTpaTeruu OO0y4YeHHs,
BOCIIUTAHUS U PA3BUTHS OOYUYAIOIIMXCS CPEACTBAMH y4eOHOro MpeaAMETa, YCTaHABIMBAET
o0si3aTeNbHOE MPEIMETHOE COACPKAHUE, TPEAYCMATPUBAET paclpeie]ieHue ero no Kiaccam
U CTPYKTYpUpPOBaHHE IO paslielaM U TeMaM [porpaMMbl IO XHMHUHU, OMpPEAesieT
KOJIMYECTBCHHBIE W KAUYECTBEHHbIC XapaKTEPUCTUKU COJCPXKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATENIbHOCTh U3YUYEHUS XUMHUHU C YU4ETOM MEXKMPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH Y4E€OHOT0 MpOoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yJaIomMXcs, ONpeIeIsieT
BO3MOKHOCTH TpeAMeTa ISl peaau3aluu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKkKe
TpeOOBaHUU K pe3yibTaTaM OOyYEeHHS XHMMHHM Ha YpOBHE IeJed M3yudeHUsl IpeameTa u
OCHOBHBIX BHJIOB YYEOHO-IO3HABATEIbHOW JEATEIBHOCTH OOY4YaromIerocs Mo OCBOCHUIO
y4eOHOT0 COJIepKaHUS.

3HaHUE XUMUU CIYKUT OCHOBOU JJisi (POPMUPOBAHUSI MUPOBO33PEHUSI 00yUaroIIerocs,
€ro MpeJICTaBICHUI 0 MaTepUaibHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYEMBbIE
XUMHUEU TPEACTaBICHUS O B3aUMOMPEBPAIICHUSAX SHEPrUd U 00 HBOJIOLMH BEIIECTB B
NpUPOJIe, O MyTAX PELICHUs TII00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOW, THUIIEBOM U IKOJOTMYECKOW O€e30MacHOCTH, MpodiieM
3IPaBOOXPAHCHMUSI.

N3yyenune xumuu:

CIIOCOOCTBYET peaau3ald BO3MOXHOCTEW JUIsi caMOpa3BUTHS M (QOpMHUPOBAHUS
KYJbTYpPbl JUYHOCTH, €€ 001Iel U PYyHKIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
oOyyJaroiuxcs, HAaBBIKOB ux CaMOCTOSITEIbHOM y4eOHOM NEeATEeNbHOCTH,
AKCTIEPUMEHTAIBHBIX M UCCIEAOBATEILCKUX YMEHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHOMU
YKW3HH, TaK U B NpOo(heCCUOHATBHOMN eI TEIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYUHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIIa HA E€AWHCTBO TMPUPOABI M 4YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM J3TalloM B
(GbopMUPOBaHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYarOIIUXCS;

crocoOcTByeT (hOPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K MOPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B JKOJIOTHYECKOE OOpa3oBaHUE
00YyYarOITUXCS.

JlaHHbIe HampaBIeHUsI B OOYYEHUU XUMUHM OOECIIEUUBAIOTCS cenU(PUKON coliepKaHust
y4eOHOr0 MpeaMeTra, KOTOPBIM SBISIETCS TNEJaroruyeck aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XMMHH Ha ONPEIeIEHHOM dTarne e€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHUE
0oOy4YarolmuUMHCST CHUCTEMbI TEPBOHAYATIBHBIX MOHSATUM XHUMHUHU, OCHOB HEOPraHUYECKOU
XUMUU U HEKOTOPBIX OTAECIbHBIX 3HAUMMBIX MOHATUI OPraHUYECKON XUMHUH.

CrtpykTypa coaepKaHus MPOorpaMMbl IO XUMHUU C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxozaa K e€ uzyuenuto. CoaepkaHue CKIIAJIbIBACTCS U3 CUCTEMbl MOHATUNA O XUMUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMbl MOHITUNH O XUMHUUYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHU30BaHbI MO MPUHIIUITY MOCIEA0BATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUM PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMWH;

— YUEHHUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBS3H;

— IIpeACTaBICHUN 00 3JIEKTPOIUTUYECKON NUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS paccMaTPUBAIOTCS HA OCHOBE SMIMPUYECKU TOJYYEHHBIX U
OCMBICIICHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHSSL (DYHKIIUU OOBSACHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJIYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MPOrpaMMbl MO XUMHUH CIOCOOCTBYET (DOPMUPOBAHMUIO MPEACTABICHUS O
XUMHYECKOW COCTAaBJISIFOLIECH HAYYHOW KAPTHUHBI MHpPA B JIOTUKE €€ CUCTEMHOW MPUPOJBI,
[EHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHwue
XUMUU MPOUCXOJIUT C TPHUBJICUCHHEM 3HAHUI U3 paHee M3YyUYECHHBIX y4EOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorust. 5—7 knacce» u «®duszuka. 7/ Kiaacc».

[Ipn u3ydeHUn XUMHUU NPOUCXOAUT (POPMUPOBAHKE 3HAHUNA OCHOB XMMHYECKON HAYKHU
KaK 00JJaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajada y4eOHOro MpeAMeTa COCTOUT B
GbOpMUPOBAaHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIINX (AKTOB, MOHITHI, 3aKOHOB U
TEOPETUUYECKUX TMOJOKEHUM, TOCTYMHBIX OO0O0OIIEHUII MHUPOBO33PEHUYECKOIO XapakTepa,
A3bIKa HAYKH, B MPUOOIICHWU K HAyYHBIM METOJaM IO3HAHUS MPU U3YYECHUU BEIIECTB U
XUMUYECKUX peakluii, B (GOPMUPOBAHMM U PA3BUTUU TO3HABATEIbHBIX YMEHHN M HUX
NPUMEHEHUH B YYEOHO-NO3HABATEIbHOW U Y4eOHO-HCCIIEN0BATEIbCKON IESITEIBbHOCTH,
OCBOEHUU MPaBUJI 0€30MMACHOTO OOpalIEeHUs C BEIIECTBAMH B TOBCETHEBHOM KU3HU .

[Ipn u3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsl BAXKHOE 3HAUCHUE
npuoOpenu Takue 1eNin, Kak:

—  (dopmupoBaHHWE  HUHTEIUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOLUTUMCSI YCIIOBUSIM KU3HH,

— HampaBJEHHOCTh OOYYEHHsI HA CHCTEMATUYECKOe MPUOOIIeHUE OOyYarolmuxcs K
CaMOCTOSITEJIbHOM  MO3HABaTENbHOW  JESATEIbHOCTH, HAy4YHBIM METOAAaM  [O3HAHUf,
GbOpMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUHU,

— o0ecreueHne yCIOBUHM, CIMOCOOCTBYIOUIUX MPUOOPETEHUIO O0YUYaIOMIMMUCS ONbITa
pa3HOOOpa3HOH JAEITeILHOCTH, MTO3HAHKS M CAaMOIIO3HAHMS, KJIFOYCBBIX HABBIKOB (KITFOUEBBIX
KOMIICTCHIINI), IMCIOIINX YHUBEPCATHLHOE 3HAUCHUE JIUISl PA3JIMYHBIX BUIOB JICATEIBHOCTH;



— ¢dopmupoBanue oOuiel (GyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU IPpaMOTHOCTH, B
TOM 4YHCIIE€ YMEHHU OOBSICHSATH M OIEHUBAThH SBJIICHUS OKPYXAIOIIETO MHpA, UCIOJb3Ys
3HAHUS U OIMBIT, MOJYyYCHHbIC IPU U3YUYCHUU XUMUHU, IPUMEHSITh UX TIPU PEUICHUU TPpoOIeM
B [IOBCEHEBHOU KU3HU U TPYHAOBOU JIEATEIBHOCTH;

— QopMupoBaHre y O0OydYarONIMXCS TYMAaHHUCTUYECKUX OTHOIICHWUW, TOHUMAaHUs
IIEHHOCTU XUMHUYECKUX 3HAHUU JJ1s1 BRIPAOOTKH KOJOTUYECKH 11e71ecO000pa3HOro noBeAeHus
B OBITY U TPYAOBOU JESATENHLHOCTH B LIETSAX COXPAHEHHUS CBOETO 3JI0POBBSI U OKpY’Karolen
PUPOJHOU CPENIbI;

— pa3BUTHE MOTHBAallUM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0 HAa OCHOBE YCBOCHHUSI OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NpOQUIIs U HATPABICHHOCTHU JadbHEHUIIIEro OO yUeHUSI .

OO6muiee 4MCIIO YacoB, OTBEIEHHBIX JJISI U3YUECHHS] XMMUU HA YPOBHE OCHOBHOI'O OOIIETrO
obpaszoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce —
68 wacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xxvmuu B )XKU3HU 4esioBeKa. XUMHUS B CHUCTeME Hayk. Tema u
BeniecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe coctosiHue BemiecTB. [loHsATHEe O
MeTOJaxX Mo3HaHus B XUMUU. YucThie BeniecTBa U cMecu. CocoObl pa3eeHus: cMecei.

ATOMBI U MOJEKYJbl. XUMHYECKUE 3JIEMEHTbl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[IpocTele U ciloXkHbBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumuueckas (opmyna. BajgeHTHOCT, aTOMOB XHUMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aTroMHas Macca. OTHOcHUTENbHas
MOJIEKyJIsIpHas macca. MaccoBas 10JIsi XUMUYECKOTO JJIEMEHTA B COCIMHEHUU.

KonnuectBo BemectBa. Monb. MosspHas Macca. B3auMocCBsI3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €IMHUI] BelllecTBa. Pacuérsl mo ¢hopmysiaMm XUMHUUECKUX COCTUHEHUN .

DU3UYECKUE U XUMHYECKUE SIBJICHUS. XUMHYECKasl PEaKIus U €€ NMPU3HAKU. 3aKOH
COXpaHEHUsI MAacChl BEHIECTB. XHMHYECKHE YypaBHeHHS. Kiaccupukamus XUMHUYECKHUX
peakuuii (CoeIMHEHHUs, pa3I0KEeHHs, 3aMEICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0M, MpaBuiamMu paboThl B 1a00OpaTOPUHN U IPUEMAMHU
oOpaieHus ¢ 1a00paTOpHBIM 000PYAOBAaHUEM, U3yUYEHHE U OMUCaHUE (U3NUYECKHUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIISCTB, HaOMIOcHNEe (PU3NIeCKUX (IJIaBJICHUE BOCKA, TasHUE
JbJa, pacTHpaHHe caxapa B CTyIKe, KHIIEHHME M KOHICHCAIUS BOJbI) M XHUMHYCCKUX
(ropeHue CcBevH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KHUCIIOTOM)
SBJICHUM, HAOIIOJCHWE ¢ OINHCAHHE TMPU3HAKOB TMPOTEKAHUS XHMHUYECKUX PEaKIui
(pa3noxkeHune caxapa, B3aUMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapuisi, pas3lioxKeHUe
rugpokcuaa Meau (I1) mpu HarpeBaHWH, B3aMMOCHCTBHE JKejle3a ¢ PACTBOPOM COJIM MEIU
(I), wm3yueHue crmocoOOB pa3jelicHUs CMECEi: ¢ TOMOIIbI0 MarHuTa, (QUILTpOBaHUE,
BBIITAPUBAHKE, AUCTUIIIALMSA, XpomaTorpadwus, MPOBEICHHE OYUCTKH IOBAPEHHOM COJIH,
HaOIIOJICHHEe M OINHUCAaHUE PE3yJbTATOB MPOBEIACHUS OIbITAa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUS MacChl, CO3/IaHNE MOJIEIIeH MOJICKYJT (IIIapOCTEPIKHEBHIX).

BaxHeiimue npeacTaBuTe/Id HEOPraHUYECKHX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kucinopoa — 31€MEHT U MPOCTOE BELIECTBO.
HaxoxneHue kuciaopoja B TpHUpoje, (PHU3UYECKHME W XHMHUYCCKHE CBOWCTBA (peakiuu
ropeanst). Oxcuabl. [Ipumenenune xkucimopoga. CrocoObl TOMyYEHHUS KHCIOpoaa B
nabopatopuu U mpombinieHHocTd. KpyroBopor kucimopoma B mpupoge. O3oH —
aJUTOTPOITHAS MOIU(UKAIIHS KUCIOPOA.

TemmoBoit 3G (PEKT XUMHUUYECKOM pEaKIHMH, TEPMOXUMHUUYECKHE YpaBHEHHMS, 3K30- H
SHJIOTEPMUYECKUE PEAKIMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCHJICHHE
MapHUKOBOTO 3 PekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocroe BemecTBOo. HaxoxaeHue Bomopoma B IIPUPOLE,
bu3nUecKre U XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOHI TToyueHuss. KucmoTel u comu.

Momnsipabiif 005EM ra3oB. Pacu€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.



duznueckue cBoOMCTBA BOABL. Boma kak pacrBopurens. PactBopel. Haceimennbsie u
HEHACBIIIEHHbIE PAacTBOPBI. PacTBOpUMOCTh BEmIECTB B BOJE. MaccoBasi JoJisl BEIIECTBA B
pacTtBope. XUMUUYECKUE CBOKMCTBA BOAbl. OcHOBaHMS. Posib pacTBOPOB B IPUPOJIE U B KU3HU
yesrnoBeKka. KpyroBopoT BoAbl B IpUPOIE. 3arpsA3HCHUE MPUPOAHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOAHBIX BOJ.

Knaccudukarnus Heopranmdeckux coenuHeHmii. Oxcunpbl. Kimaccudukaims okcuaoB:
cojeoOpasyrome (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) H  HECOJICOOpa3yroIIue.
Homenknarypa oxcuaoB. Pu3myecKMe M XHUMHAYECKHE CBOMCTBA OKCHAOB. llomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @U3NYECKUE U XUMUYECKUE CBOMCTBAa OCHOBaHUW. [lomydyeHne
OCHOBAaHUH.

Kucnorel. Knaccudukanusa xucinor. Homenknarypa kucinor. @usnueckue u
XUMHUYECKHE CBOMCTBa KucJaoT. Psa aktuBHocTm metasuioB H. H. bekeroa. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa coneii. @u3ndeckue U XuMu4deckre cBorcTBa conei. [lonmyuenue
coJIei.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCUHEHUN.

Xumuueckuit IKCnepumenm:

KAUECTBCHHOE OIPENICIICHUE COAEP)KAHUS KHUCIOpOJa B BO3AYyX€, MOJYyYEHHUE,
coOupaHue, paclio3HaBaHUE U W3yUYECHHUE CBOMCTB KUCIOpPOAa, HAOMIOI€HUE B3aUMOICUCTBUS
BEIIECTB C KHUCJIOPOJOM W YCJIOBHS BO3HHUKHOBCHHS W TpEKpaiieHusi ropeHus (moxapa),
O3HAKOMJICHHE C OOpa3llaMH OKCHJOB U ONHCAaHUE UX CBOICTB, MOJyYEeHHE, COOMpaHHUE,
pacro3HaBaHWE M W3Y4YCHHE CBOKMCTB Bojopoja (ropeHue), B3aMMOJCHCTBHE BOAOPOJA C
okcuzoMm menu (I1) (BO3MOXHO HCITOJIb30BaHKUE BHICOMATEPHATIOB), HAOIIOICHHE 00pa3ioB
BEILIECTB KOJMYECTBOM 1 MoIb, HCCleIOBaHME OCOOECHHOCTEW PacTBOPEHHUSI BEHIECTB C
Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONMPENCIEHHON MacCOBOM J0JIEH
pPacTBOPEHHOTO BEIICCTBA, B3aUMOJICHCTBUE BOJBI ¢ MeTa/ulaMu (HATpUEM U KaJbIIHEM)
(BO3MOYHO HCIOJb30BAaHUE BHICOMATCPUANIOB), HCCICIOBAHNE OOPA3IOB HEOPTAHMYCCKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHUSI OKPACKU MHIAUKATOPOB B pacTBOPAX
KHCJIOT W MIeJIovel, u3ydeHue B3ammojercTBus okcunma meau (1) ¢ pactBopoM cepHOi
KHUCJIOTBI, KHCJIOT C METajulaMH, pPEakIUid HEUTpanu3aluu, MOJyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMWM, BBITECHEHHE OJHOTO METajla JPyruM W3 pacTBoOpa COJU, PEUICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4 N0 TeMe «BakHENIINEe KIacChl HEOPTaHMYECKUX COCTMHEHUM ».

IHepuoaunuecknii 3axoH u Ilepuoanyeckas cucremMa XuMu4eckux 3JjemenTon J[. U.
MenpeJieeBa. Crtpoenue aTOMOB. Xumuueckasi CBSI3b. OxucaurenbHO-
BOCCTAHOBUTEJIbHbIC PEAKINH

[lepBble MOMBITKH KIAacCU(PUKAIMKU XUMHYECKUX 3JeMeHTOB. [lonarne o rpymmax
CXOJIHBIX DJIEMEHTOB (IICIIOYHBIE M IIEIOYHO3EMEIbHBIC METAJIIbI, TaJOTCHbI, HHEPTHHIC
rasbl). DJIEMEHTBI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIC OKCHUIBI U THIPOKCH/IBI.

ITepuoanueckuii 3akoH. Ilepumoguueckass cucrtemMa XuUMHYECKHX djemeHtoB J[. W.
MenneneeBa. Kopotkonepuonnas u jiiuHHonepuoaHas ¢opmel Ilepronnueckoil cuctemsl



xumuueckux 3nemMeHTtoB [[. M. MenneneeBa. llepuoast m rpynmbl. OU3NYECKUN CMBICHT
MOPAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB atomHbIX suaep. HM3orombel. Onexktponsl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aToMOB TepBbIXx 20 XuMHUYeCKHX 3JeMeHTOB [lepuommaeckoit
cucteMsl [[. 1. MenaeneeBa. XapakTepUCTUKAa XUMUYECKOTO 3JIEMEHTA MO €r0 MOJIOKECHUIO
B [lepunoanyeckoii cucreme J1. . Menaeneena.

3aKOHOMEPHOCTH  HM3MEHEHUA  paJdyca  aTOMOB  XUMHUYECKHX  3JIEMEHTOB,
METAUIMYECKUX U HEMETAIIMYECKUX CBOMCTB MO TPYIIIIAM U IIEPUOJIAM.

3nauenne llepmogmueckoro 3akoHa u llepuogmyeckodl CUCTEMBI XHUMUYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKU U IpakTuku. [[. 1. MenaeneeB — yu€Hblil U TPAKIaHUH.

Xumudeckas  cBs3b.  KoBaneHTHass  (MOJspHAas W HEMOJSIpHAs)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Iponeccsl
OKHCJIEHUS W BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3loOB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJECHCTBHE TUAPOKCUIA
IMHKA C pACTBOPAMHU KHCJIOT U LIEJIOYEN, TPOBEICHUE ONBITOB, WILTIOCTPUPYIOIMIHNX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMUI (ropeHme,  peakIWH  PA3IOKCHHS,
COCITUHCHHS).

Meosicnpeomemmuoie cea3u

Peanuzanmst MeEXNpeaIMETHBIX CBSI3eM TpW  W3yYeHWH XAMHH B 8  Kiacce
OCYIIECTBIISIETCS. UePe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYUHbBIX MOHSITUHN, TaK U
MOHATUH, SBIAIOIIUXCSA CUCTEMHBIMH JUISl OTIEIBbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
[HKJIA.

OO0mie ecTeCTBEHHO--HAy4YHbIC TMOHATHS: Hay4HbIA (DaKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHajau3, CHUHTE3, Kilaccupukalus, MNEePUOJAUYHOCTh, HAONIOACHUE, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, ABJICHHUE.

dusuka: marepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOMHI,
PaauOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsijl, BEIIECTBO, Tello, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, ((U3NYECKHE BEIIMUUHBI, CAUHUIBI U3MEPEHUsS, KOCMOC, TIJIaHETHI,
3BE31b1, COonHIIE.

buonorust: ¢oTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpANbl, TOPHBIE TOPOJbI, TMOJE3HbIE
HCKOIIAEMBbIE, TOIIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XMMHYECKasi peak s

ITeppoanueckuii 3akoH. Ilepumoguueckas cucrema XuMHYECKUX djaemeHtoB J[. W.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIMs, KadbLUUS U UX COCIMHEHHUN B COOTBETCTBHUH C
MOJI0’KEHUEM JIEMEHTOB B [leproanueckoil cucteme u CTpOCHUEM UX aTOMOB.



Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. TUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCA K PA3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COCAUHEHUN, TCHETUYECKAs
CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XUMHUYECKHX peaklIud [0 pa3jIMyHbIM TNpU3HaKaMm (10 YUCITy H
COCTaBy YYacCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEMIOBOMY 3(PQeKTy, MO HU3MEHEHUIO
CTENEHEW OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
Karajau3aTopa). JK30- U SJHIOTCPMUUCCKHIE PEaKIui, TePMOXUMUICCKUE YPABHCHHUS.

[lonsiTue 0 ckopocTU XUMUUYECKo peakiuu. [lonsTue 00 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHAYECKHX peakuusax. [IoHATHE O TOMOTE€HHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [loHsaTHe O XuMHUUEeCKOM paBHOBeCHH. DaKTOphI, BIHSIOMIME HA CKOPOCTH
XUMHYECKOU PEAKIIUH U MTOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, JJICKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHOU peaKunu. CocraBnenue YpaBHEHUH OKHCJIUTEIBHO--
BOCCTAHOBHUTEIILHBIX PEAKIIMI C MCIOJIB30BAHMEM METO/Ia AIEKTPOHHOT0 OaaHca.

Teopuss JJIEKTPOIUTUYECKOM JUCCOLUMALMU. JIEKTPOIUTBI M HEAJIECKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHu3M IHCCONUAIMN BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHYECKOU
cBsi3u. Ctenenp qucconuanuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakniun oHHoro oOMeHa. Y ca0BuUs MPOTEKAHUS PEaKIii HOHHOTO 0OMEHA, MOJHBIE U
COKpaIIEHHbIC MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEN B CBETE
MPEACTaBICHUN 00 ANEKTPONMTUYECKON Aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI.
[ToHATHE O TUAPOIIN3E COTIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJIEIAMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTauioB (rpadgura W anmasa), CIIOKHBIX BeHIeCTB (XJIOpHaa HaTpHs),
WCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW PEAKIMU OT BO3JACHUCTBHUS PA3TUYHBIX
(akTOpOB,  HCCJIEAOBaHUE  DIJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB, Mpoliecca
JMCCOIMAIIMKA KHUCJIOT, MIENoYei U coyiel (BO3MOXHO HCIOJIb30BaHKE BHJICO MAaTCPHAIIOB),
MPOBEJICHUE OMBITOB, WUIIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PeaklMii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BBIICICHHE ra3za, oOpa3oBaHHE BOJbI), ONMBITOB, WILIIOCTPUPYIOIIUX
pUMEPBl OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpeHHe, peaKIUy PasIoKeHUs,
COCJMHCHHS), PACIIO3HABAHWE HEOPTAaHWYCCKUX BEMIECTB C IOMOINBIO Kav4eCTBEHHBIX
pPEaKLHil HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTanibl 1 X COeTUHEHUS

OO6mias xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHBIE
creneHn okucieHusi. CtpoeHue W (puanueckue CBOMCTBA MPOCTHIX BEIIECTB — TajOTEHOB.
XUMUYECKHE CBOWCTBA Ha MpHMepe XJiopa (B3aWMOJCHCTBHE ¢ METAJUIAMH, HEMETaJLIaMH,
niesiouamu).  XyopoBojgopoa. ConsiHas KHCIOTa, XWUMHYECKHE CBOWCTBA, IOTyYCHHE,
MpUMeEHeHne. J[elcTBHE XJopa W XJOPOBOAOPOJA HAa OpPraHu3M uYelioBeKa. BakHewiine
XJIOPUJIBI U KX HAXOXKJICHHUE B PUPOJE.



O6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U cepbl. AIIOTpOINHbIE MOAUPUKAIMKA KUCIOpPOJa M cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3UUYECKHEe U XMUMHUYECKHE CBOMCTBA. OKCHIBI
cephl Kak TMPEICTABUTENIM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (Qusnueckue u
XHMHYECKHE CBOMCTBA (0OmMEe Kak MPEACTaBHTENS Kiacca KUCIOT M crenuduueckue).
XUMHUYECKUE PEaKIUH, JIeKAINEe B OCHOBE MPOMBIIUICHHOTO CIOco0a MOJIy4YeHUs CepHOMU
KUCIOTHI. [IpuMeHnenne cepHoil kucioThl. Cojii CepHON KUCIOTHI, KAYECTBEHHAS! PEaKIIUs Ha
cynbdar-uod. Haxoxnenue cepsl U €€ cCOeUHEHUN B Mpupoje. XUMUUYECKOE 3arpsisHEHUE
OKpY’KaIOIeH Cpelbl COCIUHCHUSMU Cepbl (KHCIOTHBIC JOXKIW, 3arpsS3HCHHE BO3IyXa H
BOJIOEMOB), CIIOCOOBI €T0 MPETOTBPALICHHUS .

O6mias xapakTepucTuka 3eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpocTpaHEHUE B Mpupojie, puznueckue u
xumuyeckue cBocTtBa. Kpyrosopor azora B mpupome. AMMuak, ero (U3MYECKHE U
XUMUYECKUE CBOICTBA, ModydeHue u mnpuMeHeHue. Conaum aMMOHUS, UX (PU3NUECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakids Ha MOHbl aMMOHUsS. A30THas
KHCJI0Ta, e€ modydeHue, pu3ndeckne U XUMHYECKUE CBOWCTBA (0OIIUe KakK MPeaCTaBUTEIIS
KJ1acca KUCJIOT U crienududeckue). Mcmonp3oBaHue HUTPATOB M COJICH aMMOHHUS B Ka4ECTBE
MUHEPANbHBIX yA00peHui. XUMUYECKOoe 3arpsi3HEHUE OKPYKAIOIIel Cpelibl COSTUHECHUSIMU
a3oTa (KHUCJIOTHBIC JIOKIH, 3arps3HCHHWE BO3IyXa, MOYBbl H BojgoéMoB). Docdop,
ajuioTponHsie Momudukauuu Qocdopa, duzMUeckue MU XuUMUUeckue cBoicTBa. Okcun
dochopa (V) u dochopHas kuciaora, GU3HUYESCKHE M XUMHUYECKHE CBOWCTBA, IOJIYYCHHE.
Hcnons3zoBanue hocdaToB B kKauecTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrepuctuka 3yeMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTEepHbIE  CTEMEHW  OKUCICHMS.  YTIepol,  aUIOTPONHbIe  MOJU(UKaINH,
pacmpocTpaHeHue B TMpuponae, (puanueckue W XUMUYECKUE CBOMCTBA. AcopOius.
KpyroBopor yriepona B mpuponae. Okcuabl yriepona, ux (U3UYECKHE U XUMHYECKUE
CBOMCTBa, NEWCTBUE HA >KUBBIE OPraHU3MBbI, MOJYYECHUE U MPUMEHEHHE. DKOJOTHUYECKUE
npoOJieMbl, CBsI3aHHBIE ¢ okcuaoM yriepoaa (IV), rumore3a TII00aTBLHOTO MOTEIICHHS
KJIMMaTa, MapHUKOBBIM 3(P¢dekT. YronpHas KucaoTa U €€ colid, HUX (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MOJyuyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIIJIEHHOCTH U CEJIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX yriepoaa
(MeTaH, 9TaH, STWJICH, alETWICH, 3TaHOJ, MJIMIEPHH, YKCyCHas Kkuciota). [IpupomHbie
UCTOYHHMKH YTJICBOJIOPOIOB (yroJib, MPUPOJHBIA Ta3, HEPTh), MPOAYKTHl HUX TepepabOTKU
(OeH3MH), UX POJb B OBITY M MNPOMBIIIICHHOCTH. IloHATHE O OHOJOIMYECKH Ba)KHBIX
BEIlIECTBAX: *XHUpaxX, OelKkax, yrieBojax — U UX POJU B KM3HMU 4YeJIOBeKa. MaTepuanbHoe
€MHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemnuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJyYE€HHE U MPUMEHEHUE.
Coenuuenust kpeMHus B npupone. OOmue mnpenacraBienus o0 okcuae kpemuws (1V) u
KpeMHHEeBOM kuciotre. CWIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MNPOMBIILICHHOCTH.



Baxueiime cTpouTeabHble MaTepUalibl: KepaMHuKa, CTEKIIO, IEMEHT, OCTOH, XKeIe300€TOH.
[IpoOneMbl 0©€30MacHOr0 MCIHOJIb30BAHUS CTPOUTENBbHBIX MaTE€pUaIoOB B TOBCEIHEBHOU
YKU3HU.

Xumuueckuit IKCnepumenm:

M3yuyeHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM  KHUCIOTHI,
MPOBEJCHUE KAuEeCTBEHHBIX pEaKIMil Ha XJIOPUJ-UOHBI U HAOIIOJEHHE MPU3HAKOB HUX
MPOTEKAHMUSI, OMBITHI, OTpaKAIONIUE (PU3UUYECKUE U XUMUYECKHE CBOWCTBA TajlOT€HOB M UX
COeMHCHHI (BO3MOXKHO HCIIOJIh30BaHUE BHUICOMATCPUAIOB), O3HAKOMIICHHE C OOpa3Iamu
XJ0pua0B  (TAJIOTCHHUIOB), O3HAKOMJICHHME C oOOpasnaMu cepbl M ©€ COCTUHCHHSIMHU
(BO3MOXHO HCITOJIb30BAHHWE BHJICOMATCPHAIIOB), HAOJIOJIECHUE TIpoIecca OOyTITHMBAHHUS
caxapa IMOJ JEWCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHUCIOThHI, MU3YYECHHE XUMHYECKHX
CBOMCTB pa30aBJI€HHON CEpHOU KHUCJIOTHI, MPOBEACHUE KAUeCTBEHHON peakluu Ha cyibdar-
MOH U HaOJI0JIeHHE MpU3HaKa € MPOTEKaHUsl, O3HAKOMJIEHHE C (PU3UYECKUMU CBOWCTBaAMU
azota, Qochopa W UX coeAMHEHUH (BO3MOXKHO WCIOJIb30BAHUE BHJICOMATCPHAIIOB),
oOpas3iamu a30THBIX U (OCOPHBIX YAOOpPEHUM, MOTyYeHHe, COOMpaHre, paclio3HaBaHUEe U
M3y4YECHUE CBOWCTB aMMHUaKa, IMPOBEJCHUE KAYECTBEHHBIX PEAKIMA HA WOH aMMOHUS H
dbochar-uoH 1 U3yueHue NPU3HAKOB UX MPOTEKAHUSI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C Meabi0 (BO3MOXKHO HCIOJB30BAHUE BHUICOMATEPHUAJIOB), H3ydYCHUE
MOJENeN KpUCTAIUIMYECKUX pEeIIETOK anmasa, rpadura, QyliepeHa, O3HAKOMJIIEHUE C
MPOIIECCOM aJCOPOLIMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yYCTPOUCTBOM
IpPOTHUBOTras3a, MOJy4eHUe, coOMpaHue, pacro3HABAaHUE U U3YUYEHHE CBOWCTB YIJIEKHUCIIOTO
rasza, MpOBEJICHHE KAYECTBEHHBIX peaklMil Ha KapOOHAT M CHIIMKAT-UOHBI U H3YyYCHUE
MIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIHUEN CHUIMKATHON MPOMBIILICHHOCTH,
pEIICHNE SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «Ba)kHelme HeMETaIJIbl U UX COSUHEHUSIY.

MeTtajuibl 4 UX COETUHECHUS

OO6miasi xapakTepUCTUKA XUMHUYECKUX JJEMEHTOB — METAVIOB Ha OCHOBAaHUU UX
nojnoxeHus: B llepuonndeckoit cucrteme xumuueckux sneMeHToB JI[. M. MeHnneneeBa u
cTpoeHns aromoB. CTpoeHue MeTauioB. Mertauinueckass CBA3b M MeETajuIMyecKas
KPUCTAJUIMYECKAsl PEMIETKA. DJIEKTPOXUMUYECKUAN Pl HATPSHKEHUN MeTallioB. dusnueckue
U XUMHUYECKHE CBOMCTBa MeTaiioB. OOmme crnocoObl mosiydyeHus MetaiioB. [lonstue o
KOPpPO3UH METaJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruraBsl (CTajb, YyTr'yH,
JFOPATIOMUHUH, OPOH3a) U UX IPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[I{eouHbIE METAIITBL: OJIOKEHUE B llepuoanueckoi CUCTEME XUMHYECKUX AJIEMEHTOB
JI. 1. MenpgeneeBa, CTpO€HHME HMX aTOMOB, HAaxOXJIeHHE B Ipupone. Dduszndeckue u
XAMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus W Kajaus). OKCHIbI M THAPOKCHIBI HATPHUS U
kanus. [[pumMeHeHne NeI0YHbBIX METAIIIOB U UX COCTMHEHUM .

[IlenroyHO3eMENIBHBIE METAJIBI MAarHUM W KaJdbLMW. mosiokeHue B Ileprommueckoi
cucTemMe XxuMuueckux 3yeMeHToB Jl. . MenpaeneeBa, CTpOCHHUE UX aTOMOB, HAXOXKICHUE B
npupoae. Dusnyeckue ¢ XHUMUYECKHE CBOWCTBA MArHusi W Kajnplus. Baxunenmme
COCIMHCHHS KalmbIus (OKCHI, THAPOKCHA, coiin). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHMUS.



AmroMuHui: nonoxkeHue B llepuogmyeckoil cucteMe XUMH4YECKHUX 3iieMeHTOB /[. .
MenpeneeBa, CTPOCHUE aTOMa, HAaxXOXKJIeHUWE B mpupoje. Duznueckue U XUMHUUYECKHE
CBOMCTBa alfoMUHUSI. AM(DOTEpHbIE CBOMCTBA OKCU/IA U TUAPOKCUIA ATFOMUHMUS.

Kenezo: monoxenue B llepuomuueckoil cucrteme XuMHYECKUX 3yeMeHToB J[. M.
MenzeneeBa, CTpOCHUE aTOMa, HaxXOXJIeHUE B mpupoge. Duszndeckne U XUMHUUYECKHE
cBoiicTBa kene3a. Oxcuapl, ruapokcuabl U comu xeneza (I1) u xemesza (I11), ux cocras,
CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumennt:

O3HAKOMJICHHE C O0pa3llaMd METAIJIOB U CIJIaBOB, UX (DU3MUYECKUMHU CBOICTBAMH,
U3yYCHHUE PEe3yJbTaTOB KOPPO3HH METALIOB (BO3MOYKHO HMCIIOJIB30BaHKE BHICOMATCPHUATIOB),
O0COOCHHOCTEW B3aMMOJICHCTBUS OKCHJA KalbllUs W HATPUS C BOJOW (BO3MOXKHO
UCTIOJb30BAaHUE BHJICOMATCPUANIOB), WCCICAOBAHNE CBOWCTB JKECTKOW BOJBI, IpoIecca
TOPCHHSI JKeye3a B KHcIopoje (BO3MOXKHO HCIIONb30BAHHE BUICOMATECPHAIIOB), MPU3HAKOB
MPOTEKAHNS KAY€CTBEHHBIX PEAKIIMI HAa MOHBI: MAarHUs, KaJblUs, AIFOMAHUS, IMHKA, Kee3a
(1) u xene3a (111), mequ (1), HaOIOACHUE W ONMMCAHUE MTPOIIECCOB OKPAIIMBAHUS TIAMCHH
WOHAMHU HATpWsl, Kajdusd W Kaublus (BO3MOXHO WCIIOJIb30BAHHUE BHJICOMATCPUAIIOB),
uccieoBaHue aM(pOTEpHBIX CBOMCTB THUAPOKCHUAA ATIOMHHHUS W THAPOKCHUIA IHUHKA,
pELICHNE HKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHeHe METaIbl U UX COEAUHECHUSY.

XuMHS M OKPYKAKIIAs cCpeaa

BemectBa u Marepuansl B TNOBCEIHEBHOW KM3HM 4EJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMUYECKUX peaKIuil B ObITY. [lepBas moMoIs mpu XuMUUECKUX
0’KOrax " OTPABIICHUSAX.

XuMUYecKoe 3arpsi3HGHHWe  OKpykawied cpeapl  (mpeienbHas — JONMyCTHMAs
KOHIIeHTpalus BemiecTs, Aanee — [1JIK). Poab XuMum B peIiieHUH 3KOJIOTHUECKHX ITPOOJIEM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O00pasloB MarepualioB (CTEKJIO, CIUIaBbl METAJIOB, IOJMMEpHBIC
MaTepUabl).

Mesrcnpeomemmuoie cea3u

Peanuzanmst MeXmpeaMETHBIX CBSI3eM TpW  W3yYeHWH XuMUH B 9  Kiacce
OCYIIECTBIISIETCSl Y€pe3 MCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK U
MOHATUH, ABISAIOIIUXCA CUCTEMHBIMH JUISl OTICIBbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
LHKJIA.

OO0me ecTecTBEHHO-HAYUYHbIE TMOHATHS: Hay4dHbIM (DAaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHUHTE3, Kiaccupukaiusi, MNEPUOJUYHOCTh, HAONIOJACHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, HW3MEPEHUE, MOJIeNb, SBJICHUE, MapHUKOBBIM 3ddexT, TexHomorus,
MaTepUabl.

du3uka: marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOINHI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, OJJIEKTPUYECKUN 3apsll, NTPOBOJHUKH, MOJIYNPOBOJHUKH,
TUAIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3,
pacTBOp, PacTBOPUMOCTh, KpPUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (DU3UUYECKUE BEIUYUHBI,
€OUHHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3bI, CONHIIE.



buonorus: gorocunres, npixanue, 6uocdepa, 3KOCUCTEMA, MUHEPAIbHBIE yI0OpEHUS,
MHUKPOSJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIC IOPOJBI, ITOJE3HBIE
MCKOIIaeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 0OIEero oOpa3oBaHUs
JOCTUTAIOTCA B XOA€ OOy4YeHUss XUMUM B €IMHCTBE Y4YEOHOM U BOCHUTATEIHHOMN
JESATETbHOCTA B COOTBETCTBUM C TPATUIHUOHHBIMU POCCUUCKUMH COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSMHM, NPHUHATHIMH B OOIIECTBE NMpaBHJIAMH H HOPMaMHU
MOBEJACHUS U CMOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMS, CaMOPA3BUTHS M COLMATU3AIUN
00y4Jaromuxcsi.

JIn4HOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTH OOYUYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MTO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIIUM M PACITUPEHHE OMBITA ACATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH.

1) naTpUOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HACJEIuI0, TIOHUMAHMS 3HAYEHHS XUMHYECKOM HAayKH B KHU3HH COBPEMEHHOTO
o01ecTBa, CHOCOOHOCTH BJIAIETh JOCTOBEPHOM MH(POpMaIe 0 epeIOBbIX JOCTHKECHUAX U
OTKPBITHUSIX MUPOBOM M OTEUECTBEHHOW XMMHUHM, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUIX 00
YCTPOMCTBE MUpa U 0OIIECTBA,;

2) rpasKAaHCKOT0 BOCIIUTAHHUA:

MPEJICTABICHUS O COLMAIBHBIX HOPMax M IpaBHIaX MEXKIWYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE, = KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4eOHO-UCCIIeI0BATEILCKON, TBOPUYECKOW W JPYTHMX BHAAX ACATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpPa3HON COBMECTHOM MESITEJIbHOCTH MPU BHIMOJIHEHUU YUYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIIIOJTHEHUU XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU Yy4eOHBIX MPOEKTOB,
CTpEMJICHHS K B3aMMOINOHMMAHHIO M B3aWMOIIOMOIIM B TIpoOIlecce OTOM ydeOHOM
JeSITEIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJACHHE M IOCTYIIKM CBOMX TOBApHUIICH C
MIO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI0 MO3HAHUS

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEIIECTBE U XUMHUYECKOM peaKIuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIIOIIME OCHOBY JJIS
MOHUMAaHUS CYIIHOCTHM HAay4YHOM KapTUHBI MHpaA, TMPEACTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS HPHUPOJBI, B3aUMOCBS3SAX YEJIOBEKAa C MPUPOJHON Cpeaoi, o
POJIM XMMUHM B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH

IIO3HABATCIbHBIC MOTHBBI, HAIpaBJICHHBIC Ha ITOJYYECHHE HOBBIX 3HAHHMH 110 XUMUH,
HEOOXOauMBbIE Il OOBSCHEHMUS HaOJI0JaeMBIX IMPOIECCOB W SBICHHM, MO3HABATEIHHOM,
MH()OPMAIIMOHHOW W YHUTATEIbCKOW KYJIBTYpPHI, B TOM YHCJIC HAaBBIKOB CaMOCTOSTCIBbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOil, JOCTYIMHBIMH TEXHUUYECKUMH
cpeacTBaMu UHGOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K 00yUYCHHUIO M MO3HAHUIO, JTI0OO3HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHONW M MCCIEI0BATEIBCKON MEITEIbHOCTH, K OCO3HAHHOMY
BBEIOOPY HAIIPaBJICHHOCTH U YPOBHS O0yUYCHHS B JaJbHEHUIIIEM,



4) popMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »KW3HU, OCO3HAHUE MOCJIEACTBUA W HEMPUSATHE BPEIHBIX
npuUBBIYCK (YHOTPeOJICHHS aaKOToJsl, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTH COOJIOICHUS
npaBuil 0€30MaCHOCTU MpPHU OOPAIICHUM C XMMUYECKUMHU BellleCTBaMU B OBITY U peaabHON
KU3HH,

5) Tpy10BOTr0 BOCIIUTAHUS :

MHTEpEC K MPAKTUYECKOMY W3Yy4YEeHHIO TMpodeccrii u Tpyla pas3IdyHOro poja,
YBOXKEHHE K TPYyILy U pe3yibTaraM TPYAOBOM JEATENIbHOCTH, B TOM 4YHCIE HAa OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUM [0 XWMHHM, OCO3HAHHBIM BBIOOP WHIUBUAYAJIbHOU
TPAEKTOPUU MPOJOTKEHUS 00pa30BaHUs C YUETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycmemHouW mpodecCHoHaTbHOU
JNEATeNIbHOCTY W Pa3BUTUS HEOOXOAUMBIX YMEHHUM, TOTOBHOCTh aJalTUPOBATHCA B
npogecCuoHaIbLHOM Cpejie;

6) 3K0JIOrMIecKOr0 BOCITUTAHUSI :

HKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHHE K MPUPOJIC€ KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAaHMS, IOHUMaHUE [IEHHOCTH 3JI0POBOTO M Oe30MmacHoro oopasza
JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY M TCUXUYECKOMY
3I0POBBIO, OCO3HAHHE LIEHHOCTH COOIIOJICHUS MPaBUi O€30MacHOr0 MOBEACHUS PU padoTe
C BEIECTBAMHU, a TAK)KE B CUTYAIUSIX, YTPOKAIOUIUX 370POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTU MPUMEHSTh 3HAHMS, MOJy4YaeMble MPU U3YYCHUU XUMUU, ISl PEIICHUS
3a/lay, CBSI3aHHBIX C OKpYXKAIOUIEH MNPUPOAHOM Cpenod, sl TOBBIINICHUS YPOBHS
HKOJIOTUYECKON KYJbTYpbl, OCO3HAHUS II100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U
nyTel MX pEeLICHUs] MOCPEACTBOM METOJOB XUMHUHU, HKOJOTHMUECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBAThCSl UM B IO3HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATILHOM MPAKTHUKE.

METANPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAYUMBbIE Uil (DOPMUPOBAHUS
MUPOBO33pCHHS OOIlcHAyYHbIe TOHATHSA (3aKOH, TEOpHWs, NPUHIUI, THUIOTe3a, (akKT,
CHUCTEMa, IPOIECC, DKCIEPUMEHT W JPYroe.), KOTOPbIe HCIHOJB3YIOTCS B E€CTCCTBCHHO-
HAy4YHBIX YYEOHBIX MpeIMeTaX M IMO3BOJISIIOT HAa OCHOBE 3HAHUW M3 3THUX MPEAMETOB
dbopMupoBaTh MPEACTABICHUE O IEJIOCTHOM HAydyHOM KapTHUHE MHUpA, U YHUBEpPCAJIbHbIC
yueOHble JelicTBHs (IMO3HABATCIIbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHBIC), KOTOPHIC
obecrnieunBalOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUYEOHOU eI TETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Bba3oBble Toruveckue JeiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUM 3HAHUM:
pPacKphIBaTh CMBICT XHMHUYECKUX MOHATHH (BBIACIATH WX XapaKTepHbIC MPHU3HAKH,
yCTaHABIMBATh B3aWMOCBSI3b C JIDYTUMHU TIOHATHSMH), HCIOJIB30BaTh TOHATHS IS
OOBSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHUN, BBIOMpPATh OCHOBAHUSI W KPUTEPUM IS
KJIacCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi, yCTaHABIUBAThH MPUYUHHO-



CJICICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTMUECKUE PaACCYKIACHUS
(MHIyKTHBHBIC, JCTYKTUBHBIC, TTO aHAJIOTHH), JACJIaTh BBIBOJIbBI M 3aKITIOYCHHUS

YMEHHE MPUMEHSITH B IIPOIIECCE TIO3HAHUS MOHATHS (IPEeIMETHBIC U METapPEAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIOJIb3yeMbIE B XHMMHH, IIPEOOPA30BHIBATH MTUPOKO
NPUMCHSEMbIC B XHMHH MOJICIbHBIC TPEJICTABICHUS — XUMHUYECKHH 3HaK (CUMBOII
9JIEMEHTA), XUMHYecKas (GopMmyia ¥ ypaBHCHHE XUMHUYECKOW PEAKIUH — TPU PEIICHUU
y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM 3THUX MOJEIBHBIX MPEACTaBICHUU BBISBIATH U
XapaKTEePU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4a€MbIX OOBEKTOB — XUMUUYECKUX BEILIECTB U
XUMHUYECKUX PEaKIUi, BBISIBIATH 00IME 3aKOHOMEPHOCTU, MPUUYUHHO-CIICJICTBEHHBIEC CBS3U
U IPOTUBOPEUHUS B U3YyUaE€MbIX MpOLIeccax U SBICHUSX.

Ba3oBble uccienoBarejibckme 1eiCTBHSA

YMEHHUE HCIOJIB30BaTh MOCTABICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHMUSI, a
TaKk)k€ B Ka4eCTBE OCHOBBI sl (POPMHUPOBAHUSI TUMOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUMN;

npuoOpeTeHrne OmbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEACHUI0 YUCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOI01aTh 32 X0JI0M IIpoliecca, CaMOCTOSTEIbHO MPOTrHO3UPOBATh
ero pesyibrar, (GOpMyIupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABISATh OTUYET O MPOEIaHHOM padoTe.

PabGora ¢ ungopmanuei:

yMEHUE BBIOMpATh, AHAJTU3UPOBATH U HHTEPIPETUPOBATH MHGOPMAIUIO PA3TUYHBIX
BUJIOB U (OPM TPEJCTABIICHUS, TOJYyJaEMYIO M3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs
JUTEepaTypa XHMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIC IMOcoOus, pecypchl MHTepHerta),
KPUTHYECKHU OIICHUBATh MPOTUBOPEUHUBYIO U HEJJOCTOBEPHYIO MH(POpPMAILIHIO;

yMEHHE MPUMEHSTh Pa3JIMUHbIE METObI U 3aMPOCHI MPHU MOUCKE U 0TOOpE MH(OpMaIUU
U COOTBETCTBYIOIIUX AAaHHBIX, HEOOXOAMUMBIX JJIsl BBIOJHEHUS! YIEOHBIX U O3HABATEIBHBIX
3a/lad  OMpeAeEHHOrO THUIMA, MPUOOpPETEeHUE OmbiTa B OOJAaCTH  HUCIOJIb30BaHUS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~TE€XHOJIOTHM, OBJAJCHHE KYJIbTYpOl aKTUBHOIO
MCIIOIb30BaHUS PA3IUYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSITEILHO BBHIOMPATH ONTHUMAIbHYIO
dbopmy mpeacTtaBieHus UHPOPMALIMU U WUTIOCTPUPOBATH pPEIllaeMble 3aJa4d HECIOKHBIMU
cXeMaMu, JuarpaMmMamu, Ipyrumu ¢popmamu rpaduku U uX KOMOUHALIUSIMU;

YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATH B MPOIECCE YUEOHOM U MCCIEN0BATENbCKOM
NEATENTbHOCTH WH(OpPMAlMI0 O BIMSHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35UCTBA W
TPaHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH IPUPOJTHON CPEIbI.

KoMMmyHuKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA

YMEHHS 3a/1aBaTh BONpPOCHI (B Xoje auanora W (WJIM) JIUCKYCCHUH) IO CYIICCTBY
oOcyxaaeMol TeMbl, (OPMYIUPOBaTH CBOU MPEHJIOKEHUS] OTHOCUTEIHHO BBITOJIHEHUS
MpEeIOKECHHON 3a/1a4H;

YMEHHUS TMPEACTABIATh IMOJIYYECHHbIE PE3yJbTaThl MO3HABATEIbHOM JEATENBHOCTH B
YCTHBIX W TMHCBMEHHBIX TEKCTaX; JejaTh TMPE3EHTALUI0 pEe3yJIbTaTOB BbINOIHEHUS
XAMHYECKOTO  JKCIepuMeHTa (71abopaTOpHOTO  OMbITa, JIabopaTOpHOW pabOTBI IO
WCCJICJIOBAHHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);



yMEHHUS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOM
U HCCIEOBATENbCKON JEATEIbHOCTA MPU PEIICHUH BO3HUKAIOMIMX MNPOOJIEM Ha OCHOBE
yuéra OOIIMX HMHTEPECOB M COIJIACOBAHHUS MO3UIMI (0OCYXIeHUs, OOMEH MHCHHUSIMH,
«MO3TOBBI€ LITYPMBI», KOOPJWHALIUSI COBMECTHBIX JCHCTBHUH, OMpENeICHUE KPUTEPUEB IO
OILICHKE KauyeCTBa BBITOJIHECHHOW PabOTHI M IPYTHE).

PeryasiTuBHbIe YHUBEPCcAJbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE  CaMOCTOSITEIbHO  ONpPEAeNATh  LeIu  JEATEeNbHOCTH,  IJIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJMPOBATH W TMNPU HEOOXOAUMOCTH KOPPEKTHUPOBATH  CBOIO
NeATEeNbHOCTh, BbIOMpaTh HaubOonee dSPGEeKTUBHbIE CHOCOOBI pelieHUs Y4eOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISITh HWJIM KOPPEKTUPOBATH MPEAJIOAKECHHbBIN
QITOPUTM JEUCTBUM MPU BBHINOJHEHUU 3aJaHUN C y4ETOM IOJYYEHHUs HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIEHUBATh COOTBETCTBUE MOJYYEHHOIO
pe3ynbpTaTa 3asBICHHOW II€JIM, YMEHUE WCIOJb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI,
npejjiaraeMble B YCIOBUU 3aJaHUMN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHIO OO0SA3aTEIBLHOIO COJIEpKaHUS,
YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboueil mporpamMmoil, BBIAEISIOT: OCBOEHHBIE
o0yyaromuMHCsl Hay4HbI€ 3HAHUS, YMEHHS M CIOCOOBI JeWCTBUH, cneunuduueckue st
npeAMETHON 001acTu «XUMHUS», BUIBI JACSITEILHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0
UHTEpIpEeTalluy, MNpeoOpa30BaHUI0O M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX W HOBBIX
CUTYyaIusX.

K koniry o0y4uenus B 8 kjiacce mpeaMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE JOKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Yy OOYHAIOIIUXCS YMEHUN
pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSITUN: aToOM, MOJIEKYJIa, XUMUYECKUIN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMeCh (OMHOPOIHAS W HEOJHOPOJIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJIMYECTBO BEUIECTBA,
MOJIb, MOJISIpPHAsI Macca, MaccoBas J10Js XUMHUUYECKOr0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBII
00bEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJb, SIEKTPOOTPUIIATEIHLHOCTh, CTEIEHb OKUCIICHUS,
XUMUYECKasi peakius, KilaccuuKauus peakluil: peakuu COEJUHEHHUS, peaKiuu
pa3NIoKEHUs, PEaKIMK 3aMelIeHUs, PEaKIMu OOMEeHa, 9K30- U IHAOTEPMHUUYECKUE PEAKIINH,
TEII0OBOM A(peKT peakuuu, AApo aToMma, SIEKTPOHHBIN CION aroMa, aTOMHasi OpOUTab,
paauyc aToma, XMMHYECKas CBs3b, MOJIIpHAs W HEMOJIApHAas KOBAJICHTHasl CBSI3b, MOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PaCTBOP, MacCOBas JIOJIS BemecTBa (MPOIEHTHAS KOHIICHTPAITHS)
B PacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHSTh 3TH MOHSITHUS
P OMKCAHUU BEIIECTB U UX MPEBPAILICHUH;

UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (pOpMYJ BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEaKIUM;

ONpENEeNATh BaJlCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJIMHEHUSIX, CTEIEHb
OKUCIICHUSI DJEMEHTOB B OWHAPHBIX COCIWHEHHSX, NPUHAMJICKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY COSAMHECHUN 110 (hOpMYyIIaM, BHJI XUMHYECKOM CBsI3U (KOBAJICHTHAS U
WOHHAs1) B HCOPTaHUYCCKUX COCTUHEHUSX;



packpeiBaTh cMbIcH llepumomnueckoro 3akona JI. . MengeneeBa: OeMOHCTPUPOBATH
MMOHHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX DJJIEMEHTOB OT HX
nonoxxeHus B [lepuoanyeckoil cucteMe, 3aKOHOB COXPAHEHUSI MacChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOraapo;

OMUCHIBATh U XapakTepu3oBaTh TabmuuHyio Gopmy Ilepronnyueckoil CUCTEMbl XUMUYECKUX
9JIEMEHTOB: pa3IMyaTh MMOHATHUS «IJIaBHAs MOArpyIa (A-rpymmna)» ¥ «mo0odHas MoArpyriia
(B-rpymma)», manbie u OOJIBIIKE MEPUOIbI, COOTHOCHTH 0003HAYCHMSI, KOTOPhIC HMCIOTCS B
tabnune «llepuogmueckas cucteMa xumuueckux d3memeHToB JI. WM. MengeneeBa» ¢
YHCIIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsia
spa, 00IIee YUCIIO JICKTPOHOB U PACTIPEACIICHUE UX 110 JICKTPOHHBIM CIIOSIM );
KJIaCCU(UIIUPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHUE
peakiuu (1o YUCITy ¥ COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIICCTB, 10 TSIUIOBOMY 3P deKTy);
XapakTepHu30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOWCTBA BEIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPKIAsT ONHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUHW COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIINN;

IIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (popMyse COeAUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI IO YPABHEHHUIO XUMUYECKON pEaKIINu;

MPUMEHATh OCHOBHBIE OINEPALMA MBICIUTENBHON JAEATEIBHOCTH — AaHallu3 W CHUHTE3,
cpaBHEHHE, 00O00IIeHHEe, CHUCTEMATU3alMI0, KIacCU(UKAIUIO, BBISBICHHE NPUYUHHO-
-CI€ACTBEHHBIX CBSI3€M — I M3YYCHHUS CBOMCTB BEIIECTB M XWMHYECKUX PEaKIHUid,

€CTEeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIIOJICHUE, U3MEpPEHHE, MOJCIHPOBAHUE,
OKCIIEPUMEHT (peayibHBIN ¥ MBICIICHHBIH);
cleloBaTh  IpaBWJaM  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyqoil U J1a00opaTopHBIM
o0opyloBaHMEM, a TaKXe MpaBuiamM oOOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUMSIMU TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX XMMUUYECKUX OIBITOB IO TMOJYYEHUIO U
COOMpaHHUIO Ta3000pa3HBIX BEMIECTB (BOJOPO/Ia U KHCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C
OnpeAenEHHON MacCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIOT C MOMOIIbIO
WHAUKATOPOB (JTakMyc, (eHoNPTANICHH, METHIIOPAHXK U IPYTHE).

K konity obydenus B 9 kjacce nmpeaMeTHBIC Pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUN :
pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TIOHSATHUN: XUMHUUYECKUU SJIEMEHT, aToM,
MOJIEKyJa, WOH, KaTHOH, aHMOH, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTH,
AIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUUYECKasi peakiusi, XUMHUECKas CBS3b,
TeroBo »(pdexT peakiuu, MOJb, MOJSIPHBIM O00BEM, pacTBOp, AIEKTPOJIUTHI,
HEIJICKTPOJIUTHI,  DJIEKTPOJUTUYECKAass  JUCCOLMAlMs, PEaKIMd HOHHOTO  OOMEHa,
KaTaJIu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble UM  HEOOpaTHMBbIE  pEaKIMH,
OKHCITUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, OKUCIUTEIh, BOCCTAHOBUTEIh, OKHUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOTNHsI, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHASI,



METaJTMYeCcKast), KpUCTAIMYeCKas pemeETKa, KOpPpO3Ws METaIoB, CIUIaBbl, CKOPOCTh
XUMHWYECKOU peakIuu, MpeIesibHO qonyctuMas konrentpamnusa [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHIATUNA U IPUMEHSITh 3TU MOHATHUS
IIPY ONUCAHUU BEIIECTB U UX MIPEBPALLCHUN;

MCIIOIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBieHUsI (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEAKIUN;

ONpPEAENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTABA, MPUHAJIC)KHOCTh BEHIECTB K OMPEACIEHHOMY KJIACCy COCMHEHUM IO
dbopMynaMm, BHI XHUMHYECKOW CBsi3M (KOBaJCHTHAs, WOHHAs, METAJIMYECKas) B
HEOPTraHUYECKUX COCIMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (opMmyre, XapakTep cpelnl B
BOJIHBIX pACTBOpPaxX HEOPraHWYECKUX COCAUHEHHM, THUII KPUCTAJUIMYECKON PpEIIETKH
KOHKPETHOTO BEILIECTBA,;

packpbiBaTh cmbich llepuomnueckoro 3akona . . MenneneeBa u 1€eMOHCTPUPOBATH €r0
MMOHMMAaHHE. OMUCHIBATh U XapaKTepu3oBaTh TabinuHyo popmy Ilepuoauyeckoit cucremsl
XAMHAYCCKUX DJIEMEHTOB: pa3liM4aTh IOHATHSA «IJIaBHas moarpynmna (A-rpymma)» u
«mobounas moarpynmna (B-rpymma)», Mansle W OOJbIIME TEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhlE HMEIOTCA B MEPUOAUYECKOM  Tabiuile, C  YHUCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XUMUYCCKUX JIEMEHTOB (COCTaB | 3apsia sjpa, odIee
YHCIIO JJICKTPOHOB M paclpeieliCHHe WX IO DJICKTPOHHBIM CJIOSM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHHUH CBOMCTB JJIEMEHTOB M MX COCIWHEHUN B IMPENENIaX MajbIX
MEPUOJOB U IJIABHBIX MOATPYHIL ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XHUMHUYECKHUE
peakiuu (10 YUCITY M COCTABY YYaCTBYIOIIMX B PEAKIMH BEIICCTB, MO TEIUIOBOMY (D (EKTy,
110 U3MCHEHUIO CTCTICHEH OKUCIICHUS XUMHYECKHX 3JIEMEHTOB);

XapakTepu30BaTh (ONMUCHIBATh) OOIIHME U CIIEU(UICCKUE XUMHUSCKUE CBOMCTBA MPOCTHIX U
CIOXHBIX BEIIECTB, MOATBEPXkKIAs] OMNUCAHUE MPUMEPAMHU MOJIEKYJSAPHBIX M HWOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINH;

COCTaBJIATh YpPaBHEHHS HJIECKTPOJIUTHYECKON IUCCOIMAIMA KHUCIIOT, WIEJIOYEed M COJIEH,
MOJIHBIE U COKpAlI€HHBbIE ypaBHEHHUS pPEaklMii MOHHOTO OOMEHa, ypaBHEHUS pEaKIIHif,
MOJATBEPKIAIOMINX CYIIECTBOBAHHE T€HETUUYECKOM CBA3W MEXKIY BEIIECTBAMHU PA3IMYHBIX
KJIACCOB;

pPacKpbpIBaThb  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKUHUM  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OaaHca 3TUX PEaKIUi;

MPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOr0 3JIEMEHTa Mo (popMyse COeAUHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKINY;

coOJII01aTh TpaBUJiia MOJIb30BAHUS XUMHUECKOM MOCYA0N U 1abOpaTOPHBIM 000PYIOBAHHUEM ,
a Takke mMpaBuia oOOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMHU IO
BBITIOJTHEHUIO  JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO TMOJYYEHUID U COOUPAHUIO
ra3000pa3HbBIX BEHIECTB (aMMHUaKa U YIIICKUCIIOTO Ta3a);



MPOBOJIUTh PEAKLHH, TOJTBEPKIAIONMINE KAYEeCTBEHHBIM COCTaB pPAa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPU[I-, OpOMHUJI-, HOAU-, KapOOoHAT-, pocdat-, CUINKAT-,
cylnbdaT-, TUIPOKCUI-UOHBI, KATHUOHBI aMMOHUS M HOHBI M3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpPAlMU MBICIUTEIbHOU JESITEIbHOCTH — aHallu3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNEe, CUCTEMATU3AIMIO, BBISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBS3EH —
JUIS. U3YyYEHUsI CBOMCTB BELIECTB M XUMHUYECKUX PEAKIMN, €CTECTBEHHO-HAYUYHbIE METO]IbI
MO3HAHMWS — HAOJIOJCHUE, W3MEPCHUE, MOJICIMPOBAHKUE, SKCICPUMEHT (peajbHBbId U
MBICJICHHBIN).



TEMATHUYECKOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

HanmeHnoBaHMe pa3jeioB U TeM

KoauuyecTBo 4acoB

KoHnTpoJbHbIe

IIpakTHYeckue

JJekTpoHHbIe (IM(pPOBbHIE)

n/n MPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznen 1. IleppoHavaibHble XUMHYECKHE MOHATHS
XuMusa — BakHast 00J1aCThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKOHN 5 0 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
bub6nuoreka [IOK
1.2 B 1 2
CHICCTRA M XMMHIHCECKHIE peaKiii S 0 https://m.edsoo.ru/7f41837¢
Wtoro mo pazneny 20
Paznen 2. BaxkHeiilme npeacTaBuTe Il HEOPraHUYECKHX BelleCTB
51 Boznyx. Kucnopoa. Ilonsrue 06 5 0 0 bu6mmorexa LIOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Bonopona.Ilonstue o kucnorax u bu6mmorexa LIOK
2.2 8 1 1
COJISIX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsrl. [lonsitue 06 5 0 1 Bbub6nuoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 1 bubnmoreka [JOK
' COEJIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoauyeckuii 3axon u [lepnoanyeckas cucrema xumnyeckux 3jaeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB. XUMUYECKAsI CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE PeaKu

H

[Tepuonnueckuii 3aKOH 1

31 [lepuoanueckas cucTeMa XMMHUYECKUX 7 1 0 bub6nuoreka [IOK
anemeHToB /. 1. Mennene-eBa. https://m.edso0.ru/7f41837¢
Crtpoenue atoma

3.2 Xumudeckas cBI3b. OKHCIUTEIBHO- 8 1 0 Bbu6nuoreka [JOK



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

BOCCTAaHOBUTCJIbHBIC pCAKITNUN

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 15 bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmorera I[IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosaunuyectBo 1yacos DJIeKTPOHHBbIE
Ne HanmeHnoBaHue pa3jeiioB U TeM (m¢poBbie)
KonTtpouabnbie | [IpakTuyeckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. BemecTBO U XUMHYeCKHE PeaKIHU
11 [ToBTOpeHue u yriyOaeHrne 3HaHN OCHOBHBIX 5 1 0 bu6moreka [IOK
' pa3znenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKas! JUCCOLUALIMSL. 8 1 1 bubmmoreka [[OK
' XHUMHUYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemeranibl M UX cOeIUHEHUSA
51 OO01mas XxapakTepUCTUKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpymnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTUKa XUMUIECKHIX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 1 0 bubmorexa [IOK
' PYFHSL TP https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUIECKHIX
2.3 anemeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 0 1 bubmorera LIOK
' L ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1mast XxapakTepUCTUKa XUMUIECKHIX
2.4 BHGHI\-/ICHTOE IVApr bl YTIEpoJ U KPEMHUM 8 1 2 bubmorexa [JOK
' 2 POA M EP https://m.edso0.ru/7f41a636
U UX COCTMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTaJulbl U HX COeIMHEHUSI
Bbu6mumoreka [IOK
3.1 06 i 4 0 0
HIHE cRoHCTEa MeTa/Lion https://m.edsoo.ru/7f41a636



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

bubmmorexa [JOK

3.2 Baxxueiine MeTajUIbl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f412636

Wtoro mo pazneny 20

Pa3nen 4. Xumus u okpy»kaomas cpeia

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEI0BEKA 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636

Utoro mo pazneny 3

PesepBHOE Bpems 3 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasbnbie | [IpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcsl
Paznen « [lepBoHavaiibHble XUuMuYeckue moHsaTus» ( 20 4)
[Ipenmer xumuu. Pose XuMuu B KU3HU
1 YyelioBeKa. XUMUS B CUCTEME HayK. Tena u 1 0 0 bubmmoreka [JOK
BenecTBa. duznyeckue CBOKWCTBA BEIIECTB. https://m.edsoo.ru/ff0d210c
ArperatHoe COCTOSTHUE BEIIECTB.
bubmoreka [JOK
2 [TonsiTue 0 MeToaX MO3HAHKUS B XUMHH 1 0 0 httos://m.edsoo.ru/ffod227e
[Ipaktryeckas padora Ne 1 «IIpaBuna pado
5 136 THY ap T ; paBuia p THI B . . . Bu6mmotexa LOK
FAOOPATOPHH 1 HPHEMBI OOPATHCHIT € https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHHEM
Yucteie BemecTBa 1 cMecH. CriocoObl
4 a3 eneHHsLlu cMeceit 1 1 0 bubmorexa [JOK
pas ' https://m.edsoo.ru/ff0d26ca
CraproBast KOHTpOJIbHAs paboTa.
[Ipaktrueckas padota Ne 2 «Pa3nencHue
5 ’ i (Ha . OYHCTKH HOl];a €HHOU 1 0 1 bubmorexa [IOK
cMmeceii (Ha mpumMepe p https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmmoreka [JOK
6 ATOMBI H MOIISKYbI ! 0 0 https://m.edsoo.ru/ff0d2a6c
7 Xumuueckue 31eMeHThl. CHMBOJIBI XUMHUYECKUX 1 0 0 bubmoreka [JOK
3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
Bbubmmoteka [IOK
8 IIpocTble U CIIOKHBIE BEIIECTBA 1 0 0 httos://m.edsoo.ru/f0d2a6c
Bu6mmoreka [IOK
9 | /ATOMHO-MOCKYIAPHOC yHCHHe 1 0 0 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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Xumuueckas ¢popmyina. BareHTHOCTh aTOMOB
10 XUMHUYECKUX DJIEMEHTOB. 3aKOH MTOCTOSHCTBA 1 0 bubsmorexa LHOK
' https://m.edsoo.ru/ff0d2eae
COCTaBa BEIIECTB.
1 OTtHOcCHUTENbHAs ATOMHAs Macca. 1 0 bubmmoreka [[OK
OTtHOcHTENbHASI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO AJIEeMEHTa B 1 0 bubmmoreka [JOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c
KommyectBo Bemecrtsa. Mous.  Monspaas
acca. BzaumocBs3b KOJIMYeCTBa, Macc
" M HMMOCBSI3b JUYCCTBA, MAacChl M . . BiGmiorexa LIOK
qHCH? CTPYILYpHPIX — CANHHIL  BEMCCTBa. https://m.edsoo.ru/ff0d5230
Pacuérer 1o dbopmynam XUMHYECKUX
COCMHEHUM.
14 du3nyecKre U XUMUYECKHUE SIBJICHUS. 1 0 bubmmoreka [JOK
XuMHUYECKas peaKuus. https://m.edsoo.ru/ff0d37fa
15 XuMHUECKas peakys U €€ NpU3HaKu. 3aKOH 1 0 bu6moreka [IOK
COXpaHEHUs MacChl BELLECTB. https://m.edsoo.ru/ff0d3al6
16 3akoH COXpaHEHUs Macchbl BELIECTB. 1 0 bu6moreka [IOK
XHUMHUYECKUE YPABHECHMUS. https://m.edsoo.ru/ff0d3b88
17 Brraucienus komuecTBa, MacChl BEIIECTBA 11O 1 0 bubmmoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XUMHYECKUX peaKInui
18 (coe I/II?;HI/IH A3JI0’KEHUS 3a1xlze eHUs 1 0 bubmorexa HOK
! P ¢ SAMCTHEHI, https://m.edso0.ru/ff0d3f34
oOMmeHa)
19 M. B. JIoMOHOCOB — y4€HBIH-IHIIUKIIOTIETUCT. 1 0 bu6moreka [IOK
O0o01IeHre 1 cucTeMaTu3alus 3HaHu ! https://m.edsoo.ru/ff0d40c4
20 KonrponpHas padora Nel no Teme «BemecTBa u 1 1 Bu6mmoteka [JOK
XUMHUYECKUE PEaAKLIUN» https://m.edsoo.ru/ff0d4290
Paznen « Baxknelinmme npeacTaBuTe Il HeOPraHuyeckux semecrs» ( 4.)
Bo3nyx — cmech razos. CoctaB Bo3ayxa.
21 Kncnzxo — BJIEMEHT U MPOCTOE BE yé(CTBO 1 0 bubmorexa [JOK
o POA P - ' https://m.edsoo.ru/ff0d448e
30H.



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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dusznueckre 1 XUMUYECKHE CBOMCTBA

22 | kucnopoja (peakiuu OKUCIICHUS, TOPEHHE) bubmorera LIOK
poAta ipeaxtt TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
CriocoObI MoTydeHus: KUCTIOpOo/ia B
23 naboparopuu Zlqn OMBIH_UICHI:I){OILTI/I bubmoreia HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 2 hEeKT XUMHUESCKON PeaKIINH,
24 | moHsATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I 9K30- bubmorexa [JOK
P P ! https://m.edso0.ru/ff0d4790
U DHIOTEPMUYICCKUX PEAKITUSIX
o5 ToruuBo (HedTh, yroyib u MeTaH). 3arpsi3sHEHUE bu6moreka [IOK
BO3/yXa, CIIOCOOBI €ro Mpe0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padora Ne 3 o Teme
26 «[lomy4enre u coOupanue KICIopoaa Bubmorexa LIOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»
97 Bonopos — 35eMeHT U IpoCTOe BEIIECTBO. bu6moteka [IOK
Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmmoreka [JOK
Bogopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KUCIOTaX U COJISIX bubmorera LIOK
https://m.edsoo.ru/ff0d50d2
bubmmoreka [JOK
30 CriocoOsI moTydeHus: BOAOPOIa B JTabOpaTOpru htts://m.edsoo.ru/Ff0dAddo
[Tpaktuyeckas padora Ne 4 o teme
31 «[lomy4enue u cobupanre BOAOPOIa, H3yICHHUE bubmorexa [JOK
Y€ p poaa, M3y https://m. edso0.ru/f0d4f42
€ro CBOMCTB»
" bubmmoreka [JOK
2 |M i : A
3 OJIIpHBINA 00BEM ra3oB. 3aKOH ABOTAIPO httos://m.edsoo.ru/ff0d542e
Brrunciaenust 00n6Ma, KOJIMUECTBA BELIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY BEIIECTBA bubmorexa [IOK
. Y ¥y pett https://m.edsoo.ru/ff0d55a0
W 00bEMY
34 | Boiuucnenust 00bEMOB ra3oB 110 YPaBHEHHIO bu6moteka [IOK
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pEaKIuu Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIEHUH ra30B

https://m.edsoo.ru/ff0d5708

35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
. bubmmoreka [JOK
36 CocraB ocHoBanuii. [ToHsiTHE 00 MHIUKATOPAX httos://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacblmeHHble u
37 HelfaCbI eI:)HHHe paCTBO bl MaI:lCOBa;I 0JIst bubmorexa [JOK
B PacTEOPbL. 8 hitps://m. edso0.ru/ff0d5b40
BEILIECTBA B PaCTBOpE
[Tpaktuyeckas padora Ne 5 o teme
38 «IIpuroToBiieHre pacTBOPOB C OMPEACTEHHON bubmorexa [JOK
p . . p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA»
39 KontponsHas padora Ne2 o teme «Kucnopo. bu6moreka [IOK
Bopopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KiIacCupuKaIms, bubimoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyuenue u XuMHU4eCKHE CBOMCTBA bu6moreka [JOK
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHwusI: cOCTaB, Kiaccuukarms, bubmmoreka [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosmydyenne n XMMHUYECKUE CBOMCTBA OCHOBAHUM bubmorexa [IOK
e https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocras, kinaccuduxarnms, bubmmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHne 1 XMMHUYECKUE CBOMCTBA KUCIOT bubmorera LIOK
v https://m.edsoo.ru/ffOdfee2
46 Coun (cpemHue): HOMEHKIIATypa, CriocoObl bubmmoreka [[OK
MOJIy4YEHH S, XMMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
ITpaktuyeckas padora Ne 6. Pemenue
Bbubmoreka [JOK
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME

«OCHOBHBIC KIIACCHI HCOPTaHNUYCCKUX

https://m.edsoo.ru/00ad9b7c
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COCIUHEHUI»

48 ['enetuueckas cBI3b MEXKIY KJlacCaMU bubnmoreka [[OK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
Bubmoreka [IOK
49 O06001IeHre U CUCTEMAaTHU3aIks 3HAHUHA
- H https://m.edsoo.ru/00ad9ch?2
50 KonTtponsnas padora Ne3 o reme "OcHOBHBIE bu6moreka [IOK
KJIACChl HEOPraHUYECKUX COCTUHEHUM " https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKALUN XUMHUECKUX
ol 37eMeHTOB. [loHsATHE O TpyIax CXOAHBIX bubmoreia HOK
' pym A https://m.edsoo.ru/00ad9ffa
AJIEMCHTOB
Ilepunoanueckuit 3axoH u Ilepuoguueckas
52 chcTEMa XUMHUUYECKUX 35ieMeHToB [I. 1 bubmotera [JOK
T https://m.edsoo.ru/00ada52c
Menjeneera
53 [Tepuoapl, TPYIIIBI, TOATPYIIIIEI bubmiorexa HOK
PHOZET, TPYHITHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [[OK
N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB
95 anemenToB llepuonnueckoit cucremsl J. U bubmoreia HOK
pHOA T https://m.edsoo.ru/00ada6bc
Menjeneera
XapakTeprucTuKa XHMHYECKOTO DJIEMEHTA TI0
56 ero nojioxkenuto B [lepuoanueckoii cucreme ] bubmoreia HOK
pHOA ' https://m.edsoo.ru/00ada824
H. MenneneeBa
3nauenue [lepuoamueckoro 3akoHa st
o7 a3BUTHUS Hayku U npaktuku. Jl. 1. Menpaeneen bubmotera [JOK
P L K p IR A https://m.edsoo.ru/00ada96e
— YUY&HBIH, MeJaror u rpaxIaHuH
58 DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMUYECKHUX bubmmoreka [[OK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmorexa [IOK
59 HNonnas xumuyeckas CBsi3b
https://m.edsoo.ru/00adac34
60 | KoBanenTHas moyisipHas XuMU4eCKas CBsI3b bu6moteka [IOK
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https://m.edsoo.ru/00adaab8

61 KoBanieHTHAs HETIONApHAs XUMUUIECKas CBI3b 1 bubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Crenens oxucnenus ! https://m.edsoo.ru/00adae28
63 OKHUCIUTEITLHO-BOCCTAHOBUATEIBHBIE PEAKIIN 1 buGmorexa [IOK
peakt https://m.edso0.ru/00adb076
bubimmoreka [JOK
64 OKHCIUTEIN X BOCCTAHOBUTEIN 1 httos://m.eds00.ru/00adb076
65 KonTponsnas padora Ned no teme «CtpoeHue 1 1 bu6moreka [IOK
aToMa. XUMU4IECKas CBA3L» https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011IEHNE U 1 bu6moteka [IOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001IEHNE U 1 bu6moteka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O60011IEHNE U 1 bu6moteka [IOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
KosauuecTBo 4acos DJIEeKTPOHHbBIE
Ne Hara nudposeie
Tema ypoka KonTtpoasnsbie | [IpakTnueckne
n/n Bcero U3y4eHusi | 00pa3oBaTebHbIe
padoThI padoThI
pecypchl
Ilepuo eckuil 3akoH. Ilepuo ecKa.
1 CI/I(?FIZMI;.H)I({I/IMI/II/‘I-IIZCKHXI;HCMIC)II;IT(T}I: I,7{:[ n ’ 1 bubmmorexa [JOK
Y https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XAMHYECKUX DJIEMEHTOB MEPBLIX TPEX 1 buGmorexa [IOK
p p https://m.edso0.ru/00adb6b6
MEePHOJIOB
3 Knaccudukarus 1 HOMEHKIATypa 1 bubnmoreka [JOK
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HCOPraHNYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2

Bunapl XuMHu4ecKkoil CBSI3U U TUIIBI

bubmoreka [JOK

4
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

) «[ToBTOpEHUE U yriybieHne 3HaHU
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Knaccudukarmss XAMHUYECKUX PEaKIuii 1o bubmmorexa [JOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbchO
[ToHsiTHE O CKOPOCTH XUMUUYECKON PEAKIINU.

7 IToHATHE O TOMOT€HHBIX U TETEPOrEHHBIX buGmorexa [IOK

p https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE 0 XUMUYECKOM PaBHOBECHH.

8 @DaxTOopHI, BAUSIOUINE Ha CKOPOCTh bu6muoreka LIOK
XUMHUUYECKOHN PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUSI

9 OKUCIIUTEIBHO-BOCCTAHOBUTENLHBIE PEAKIINU buGmorexa [IOK

peat https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKON AUCCOLIUALIMH. bu6moreka [IOK

10
CunbHbIe U cliabble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HMonnrie ypaBHEHUS peaKkui buGmorexa [JOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KHUCJIIOT U OCHOBAaHUU B
12 CBETE NPEACTABICHUN 00 IIEKTPOIUTUIECKON bubmiorexa HOK
et P https://m.edsoo.ru/00add5d8
NUCCOLIMAIINU
XUMHYECKHE CBOIICTBA COJICH B CBETE
13 MIPEACTABIIEHNAI 00 DIIEKTPOIUTHUECKON bubmiorexa HOK
peAt p https://m.eds00.ru/00add8h2
NUCCOLIAIINU
14 ITousTue o ruapoanse cojiei bubmotera [JOK
AP https://m.edso0.ru/00add9d4
. bubnmoreka [JOK
15 O00011IeHIE U CUCTEMATHU3aIUs] 3HAHU I 1

https://m.edsoo.ru/00addd12
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[Tpaktuyeckas pabora Ne 1. «Pemenue

bubmmoreka [JOK

16
JKCIIEPUMEHTAIbHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponsnas padora Ne2 o treme

17 «DIEKTPOIUTHYECKAS JUCCOLMAIINAS bubmorexa [IOK

P ' https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIINH B PACTBOPAX»

18 OO1mas XxapakTeprucTUKa TaJIOTeHOB. bubnmoreka [[OK
XUMHUUYECKUE CBOMCTBA HA IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XiopoBojiopos. CoJisiHast KUCIIOTA,

19 XHME‘IGCKI/I: CBOCTBA, MOJyYCHHE bubmorexa [JOK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[Tpaktuyeckas padora Ne 2 o reme
20 «ITonmyueHue coIsTHOM KUCTIOTHI, U3yUeHUE €€ bubmorexa [JOK
N ye e https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX

21 €aKIUH, €CIIi OJJMH U3 PEarcHTOB JIaH B bubmorexa [JOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE

99 Oo6mras xapakTepucTuka aieMeHToB VIA- bubmmoreka [JOK
IPYILIBI https://m.edsoo.ru/00ade64a
AnnoTpornHeie MOAU(DUKAIIH CEPHI.

23 Haxon(p €HHE Cepbl I/I(I)eé coe I/IHCII){I/Iﬁ B bubmorexa [IOK

A p UH https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBOHCTBA CEPBI

24 CepoBogopo, CTpoeHue, (hu3uuecKue u bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, (pU3HYECKHe bubmmoreka [JOK
U XMMHYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JISKAIIIE B OCHOBE

26 MIPOMBIIIJIEHHOTO CITOCcO0a MOTy4eHUsl CEPHOU bubmmoreka [JOK
KHUCJIOTBl. XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpelibl COCAUHEHUSIMU CEPbI

97 Brruncienne MaccoBoii 01U BEIXOa Bbu6muoreka [JOK

NPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO01mas xapakTeprucTuka IeMeHToB VA-

28 rpynnsl. A30T, paclipoCTpaHEHUE B IPUPOJIE bubmorera LIOK
PYHIIBL » Pactpoctp . PHpOE, https://m.edsoo.ru/00adeea6
¢u3nveckrue 1 XUMHYECKHE CBOCTBA

29 AmMHaK, ero (pu3n4eckue U XuMHUECKUe bu6moreka [JOK
CBONCTBA, [TOJIyYEHHUE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o reme

30 «IlonydyeHne amMuaka, U3ydeHue ero bubmorera LIOK

. i 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KucioTa, e€ GunvecKue u bubmmoreka [JOK
XMMHUYECKUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHUS B

32 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnmoreka [JOK
XHUMHUYECKOE 3arpsI3HEHUE OKPYXKaIoLen https://m.edsoo.ru/00adf518
Cpebl COeAMHEHUSIMH a30Ta
dochop. Oxeun pocdopa (V) u pochopuas

33 KHCIIOTA, (PU3NYECKHE U XUMHUYECKHUE bubmorera LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBA, MMOJTy4eHUE
Hcnons3oBanue GocaToB B KayecTBE
34 MUHEPATBHBIX yI00peHuid. 3arps3HeHne bubmmorexa [JOK
p . yHoop $arp https://m.edsoo.ru/00adfc20
NIPUPOIHOH cpenbl pocdaramu
VYraepon, pacpocTpaHEHUE B IPUPO/IE, bu6moreka [IOK

35 .
¢du3nvecKkrue 1 XUMHYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yrieposa, ux pusnyeckue u

36 XUMHYCSCKIE CBOMCTBA. DKOJOTHUCCKIE bu6mmoreka [JOK
npo0OJIeMBbl, CBA3aHHBIE C OKCHUIIOM YIIIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYroJibHas KUCIOTA U €€ COMn bubmorera LIOK

https://m.edso0.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
| bu6moreka [JOK
38 [onmyuyenue yrinekucnoro raza. Kauecrsennas

peakuus Ha KapOOHAT-UOH"

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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

39 [lepBoHayanbHBIE MOHATUS 00 OPraHMYECKUX bubmoreka [IOK
BEILIECTBAX KAK O COEAUHEHUAX YIIIEpOaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coequHeHust buGmorexa [IOK

P . https://m.edso0.ru/00ae080a
IIpakTueckas padota Ne 5. Pemenue
41 SKCIICPUMEHTAILHBIX 3a4a4 110 TEME buGmuorexa [IOK
p . https://m.edso0.ru/00ae0bf2
«BakHeHI1ne HeMeTamlbl U KX COEIUHEHHS»

42 KonTtponsHas padora Ne3 o treme bu6moreka [IOK
«Baxueinine HeMeTaJUIbl U UX COEIUHEHUS» https://m.edsoo.ru/00ae0el8
OO1m1as XxapakTepruCTUKa XUMUYECKUX

43 3JIEMEHTOB — METaIOB. MeTtayuinueckas bubmmoreka [JOK
CBS3b U METAJJINYECKask KPUCTAILIMYECKas https://m.edsoo.ru/00ae103e
pewmérka. Gu3nyecKue CBOKMCTBAa METAIIOB
XHUMHUYEeCKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUN PSIT HAIPSOKEHUI bubmiorexa HOK

p P p https://m.edso0.ru/00ae1156
METaJNIOB
OOurre cnocoObl MOJTy4eHUsI METAUIOB.

45 CrnaBel. Beruncnenus no ypaBHEHUSIM bu6moreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIM OJUH U3 https://m.edso0.ru/00ae1156
pEareHToB COJIEPKUT MPUMECH

46 IToHsTHE O KOPPO3UU METAIOB bubmotera [IOK

pp https://m.edso0.ru/00ae1278
Bbubmuoteka [JOK

47 €JIOYHBIC METaJIIbI
1 https://m.edso0.ru/00ae14b2

48 OKcHAbl U THAPOKCUIBI HATPUSA U KAJTUSI buGmorexa [IOK

A AP s p https://m.edso0.ru/00ae14b2

49 [IlenoyHO3€EMENBHBIE METAIUIBI — KaJIbIUI U bu6moreka [IOK
Maruui https://m.edso0.ru/00ae15e8

50 Baxueiimme coefHHEHUS KIS bubmiorexa HOK

A H https://m.edso0.ru/00ae15e8

51 O0o001Ienre U cucTEMAaTH3AINs 3HAHUHI
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bubmmoreka [JOK

52 JKEcTKOCTh BOMBI M CIIOCOORI €€ yCTpaHEeHUs
a yerp https://m.edso0.ru/00ae1886
53 [Tpaktuyeckas padora Ne 6 o reme bu6moreka [IOK
"YK&cTkoCTh BOABI U METOIBI €€ YCTpaHEHUS " https://m.edsoo.ru/00aelae8
bubmmoreka [JOK
54 Ao 5
MHHIHI https://m.edsoo.ru/00aelc64
bubmoreka [JOK
55 Amdorte € CBOICTBA OKCHJIA OKCHJIa
(orepurie cojicTs 13 1 THApOKCHA https://m.edsoo.ru/00aelc64
Bbu6mmoreka [JOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcupl, ruapokcuabl u comu xenesa (1) u bubmmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001enre U cucTeMaTu3ays 3HAHUN
IIpakTueckas padota Ne 7. Pemenue
59 SKCIIEpUMEHTAIBHBIX 3aa4 I10 TEME bubmiorexa LOK
p . https://m.edso0.ru/00ae3de8
«BaxkHeuIne MeTaJIbl U X COETUHEHUIY
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKInil, eciIM OOUH U3 PEareHTOB JaH B
60 EBGHTKC WU COJIE )KI/ITFI)'[ HMECHU buGmorexa [IOK
AP . p ' https://m.edso0.ru/00ae1750
BrrunciieHrsa MacCOBOM IOJIM BBIXO1a
MPOIYKTa PEAKIUU
61 O00011IeHIE U CUCTEMATHU3aIUs] 3HAHUIA
62 KonTponsnas padora Ned nio teme
«Baxueinine MeTauibl ¥ UX COSTUHEHUI»
BemectBa u matepuanbl B HOBCEIHEBHOM bubmoreka [JOK
63
’)KA3HU 4E€JIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen bubmmoreka [JOK
Cpensl https://m.edso0.ru/00ae4270
65 Ponp Xxumuu B perieHnH 3K0JI0rM4eCKUX bubmoreka [IOK

npo6sem

https://m.edsoo.ru/00ae4270
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66 PezepBHblii ypok. O0o01IeHrE 1 1 bu6moreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o01IeHNE 1 1 bu6moreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IEHNE U 1 bubnmoreka [[OK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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

YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1J1S1 VYYAEHUKA

» Xumus, 8 kinacce/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obuiectBo «M3narensctBo «lIpocBenienne»
o Xumus, 9 kinacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIMOHEpHOE

obmectBo «M3narenbcTBO «IIpocBemnienue»

METOINYECKHUE MATEPUAJIBI IJISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypoBeHb.- Peamu3anms-
TpedoBaHuii-OI"OC-0cHOBHOT0-00111eT0-00pa30oBaHus.-MeTognuecKoe-1mocooue-is-

YUUTES.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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