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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (heaepanbHOM
pabouyeil mporpaMMbl BOCIIUTAHUSI U ¢ YYETOM KOHLEIIUHU MPErnofaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHBIX oprannszanusax Poccuiickoit denepannn.

[IporpamMma 1o xumMuu HaéT NOpeACTaBICHHWE O LENsIX, OOIIel cTpareruu OOydeHus,
BOCIIMTAHHUA M PAa3BUTHA OOYYAIOIIMXCA CpPEACTBAMU YUEOHOTO IpEeIMeTa, YCTaHABIMBAET
o0s3aTeNnbHOE TIPEIMETHOE COAepKaHUe, MpeyCMaTpUBAeT paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUPOBaHUE 110 pa3jeiaM u TeMaM IPOTrPaMMBbI 110 XUMHUH, OMPEENIIeT KOJINISCTBEHHbIC
U KAuyeCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO MOCIe0BaTeIbHOCTh
M3YYCHHUS XUMHUHU C YUIETOM MEKIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO
IpolLecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcsi, OnpeenseT BO3MOKHOCTU TpeaMeTa AJist
peanm3anuy TpeOOBaHUI K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTEeNIbHOW MPOTPaMMBI Ha
YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUs, a TAaKXKe TPEOOBAHMIA K pe3yinbTaTaM 00y4YeHHs] XUMUU
Ha YypOBHE IeNeld W3Yy4eHUs TMpeaMeTa M OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIHHOM
JeSITeTbHOCTH 00y4aroIIerocsi o OCBOCHUIO y4eOHOTO COlepIKaHUS.

3HaHWE XUMUH CITYKUT OCHOBOW [T (POPMUPOBAHUSI MUPOBO33PEHHS 00YJaAIOIETOCS, €T0
MIpeICTaBIeHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOpMUPYEMble XUMUEH
MIPECTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLMH BEIIECTB B MPHUPOJIE, O ITYTAX
pelieHuss TriI00anbHBIX MPOOIEM YCTOWYMBOTO DPAa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUIECKOH, MUIIEBOI U IKOJIOTHUECKOH 0€30MacHOCTH, POOIIeM 31JpaBOOXPAHCHUSI.

Nzydenne xumun:

CHOCOOCTBYET peaiu3allii BO3MOXHOCTEHW JJIsi caMopa3BUTHS U (POpMHUPOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIJ] B ()OPMHPOBAHNE MBINUICHUSI H TBOPUYECKUX CIIOCOOHOCTEH 00yJarOIInuXcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHOW  y4eOHOW  AESATeNbHOCTH, OKCHEPUMEHTANBbHBIX U
HCCIICIOBATCIbCKMX YMEHHUH, HEOOXOMUMBIX KaK B IIOBCEAHCBHOW JKW3HH, TaK H B
poeCCHOHAIBHON AEATEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI I[EJIOCTHOIO
B3TJIsi7]a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM TAalloM B JOPMUPOBAHUU
€CTECTBEHHO--HAay4YHOI IrpaMOTHOCTH 00y4arOIIUXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOe 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBJeHUST B OOYYCHUM XUMHHM OOECIICUMBAIOTCS CHEIU(PUKON COISpIKaHMs
y4eOHOr0o TpeaMeTa, KOTOPBIA SBISETCS IEJarorn4eckd aJanTHPOBAHHBIM OTpakKeHHEM
0a30BOIi HAYKH XUMHUU Ha ONpeeIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIETO 00pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4aloIMMUCS CUCTEMBI MIEPBOHAYATILHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX IMOHSATUH OPTraHMYECKON XUMUHU.

CtpykTypa coaepxaHHsl MPOrpaMMbl IO XMMHU C(HOpPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO
nonxona K e€ miydeHuro. ConepkaHHe CKIIAIBIBACTCS M3 CHUCTEMBI TMOHATHA O XHUMHUYECKOM
JJIEMEHTEe U BEIIECTBE M CHCTEMbI TMOHATUH O XUMHUYecKoil peakuuu. OOe STU CUCTEMBI
CTPYKTYpPHO OpPTaHHM30BaHBI 10 TPUHIIMITY ITOCIEAOBATEIIEHOTO PAa3BUTHS 3HAHWHA Ha OCHOBE
TEOPETUUECKUX MPEICTABICHHI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— Y4EHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBS3H;



— IPEJCTaBICHUN 00 AJIEKTPOJIUTUUECKON TUCCOIMAIIH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMONHSS (YHKIMM OOBSICHEHHS U MPOrHO3MPOBAHMSI CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHUS U NIOJTyYEHHUS NU3y4YaeMbIX BEIIECTB.

OcBoeHHe MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBISIOIICH HAYYHOM KapTUHBI MHpPAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HaHUIO U METOJlaM MO3HaHus B Hayke. M3yueHue xumuu
MPOUCXOJUT C TMPHUBJICYEHUEM 3HAHUNM U3 pPAHEE M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxarmuiit Mup», «bronorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[py u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUYECKOI HayKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOW KYJBTYpBI. 3ajadya y4eOHOro mpeaMera COCTOMT B (hOopMUpOBaHHU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMUX (DAKTOB, MOHITHI, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
PUOOLIEHUN K HAYYHbIM METOJaM IMO3HAHMS NIPH U3YYEHUH BELECTB U XMMUYECKUX PEaKLuil, B
(bopMHUpPOBaHMM M pPa3BUTUU I[I03HABAaTEIbHBIX YMEHMH M UX NPUMEHEHUH B Yy4eOHO-
MI03HABATENBHON M yueOHO-HCCIIEeI0BATENbCKOM 1EATEIbHOCTH, OCBOCHUU NPaBUiI 0€30MacHOro
oOpallleHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM KU3HU.

[lpyn M3ydyeHMH XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYECHHE
MIPUOOPENN TaKUE 1IN, KaK:

— (popMHpoBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY TMPUHSATUIO pEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HamnpaBJICHHOCTh OOyYeHHUs Ha CHCTEMaTHYeCcKoe NpuoOIIeHrne OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABATEJIbHOM  JAEATEIbHOCTH, HAay4YHbIM  METOJAM  IO3HaHUS,
(hopMUPYIOIUM MOTHBAIIHIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIMMHUCS OIBITA
pazHoO0pa3HOM AESITeNbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE IS Pa3IMUHbIX BUAOB JEATEIBHOCTH;

— ¢opmupoBanue o01mel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHcie YMEHHHA OOBSCHATh M OICHMBATH SIBJICHUS OKPY)KAIOLIETO MHpa, MCIONB3ys 3HAHUS U
OTBIT, TOJNIYYCHHBIE MpPH M3YYCHUH XUMUHU, NPUMEHATh HMX TPU pELUICHUH MpodieM B
IIOBCETHEBHOU KU3HU U TPYOBOH IESITEIBHOCTH;

— (hopMupoBaHme y 00y4arOMMXCs TYMaHUCTHYECKUX OTHONICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HaHWM A1 BBIPAOOTKU 3KOJOTHYECKHU LeIecoo0pa3HOro MOBEeACHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
cpenbl;

— pa3BUTHE MOTHBAIMH K 00YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHMS OOIIEYETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
po¢UIIsl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yUeHUS.

OO11ee 4nCiIO 4acoB, OTBEACHHBIX JJI M3YYEHHs] XMMUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 daca B Hezen0), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4Ye€lIOBeKa. XHUMHUS B CUCTEME HayK. Tema u
BenlectBa. dusnueckue cBOWCTBAa BelIECTB. ArperarHoe coctosHue BemiecTB. llonstue o
METO/1aX TMO3HAHUS B XUMHH. YHCThIC BemecTBa 1 cMech. CrocoOBI pa3IesieHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE OHieMEHThl. CHUMBOIBI XHMHUYECKUX DIEMEHTOB.
[IpocTrie u cioX)HbIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAsi Macca. OTHOCUTENIbHAS MOJICKYJIspHAs
Macca. MaccoBasi 107151 XMMUYECKOTO JIEMEHTa B COCTUHEHUH.

KomnnuectBo BemectBa. Monbs. MonsipHasg macca. B3anuMOCBSI3b KOJIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tel o opmynaM XMMHUYECKUX COCTUHEHHI.

dusznueckue M XWMHUYECKHE SIBJICHUS. XUMHUYECKas peakiuss U e€ MpU3HaAKh. 3aKOH
COXPaHEHMS MAacCChl BEIEeCTB. XUMHUECKHe ypaBHeHUsA. Kinaccupukanus XUMUYECKUX PEaKIIii
(coenuHeHwus, pa3IoKEHUs, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiiaMH pabOThl B Ja0OpaTOpuu U MpuéMamu
oOpateHuss ¢ nabopaTOpHBIM OOOpPYIOBAHUEM, M3YYEHHE W OINHCaHuEe (U3NYECKUX CBOMCTB
00pa3IioB HEOPraHMYECKUX BEIIECTB, HAOMI0/IeHne Pu3nYecKuX (TUTaBIeHUE BOCKA, TasTHUE JIbIA,
pacTHpaHue caxapa B CTYNKE, KAUTICHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SIBICHUM, HaOII0IeHNe
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHWs XMMHUYECKUX peakuuil (pas3ioxkeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIIOM Oapus, paszinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHHUU, B3aUMOJIEHCTBHE jkene3a ¢ pacTBopoMm comu menu (II), m3ydenume crmoco6oB
pa3eneHnuss CMeceil: ¢ TOMOIIbI0 MarHuTta, (UIBTPOBAHUE, BBHIMAPUBAHUE, JIUCTHIUISIINS,
xpomaTtorpadusi, TMPOBEIEHHWE OYUCTKA TOBAPEHHOW CONHM, HAONIOJCHHE U OIHCaHUE
pe3yIbTaTOB TMPOBEJCHUS OTNBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHHE
MojieNielt MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kHelilue npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucimopoaa B npupoje, GU3nIecKue 1 XUMUIECKHE CBOMCTBA (PEaKIMK TOPEHHUS ).
Oxcunel. Ilpumenenue kucnopoga. CrocoObl TONyYeHHUS KUCIOpoja B naboparopuud u
poMblieHHOCTH. KpyroBopoT kuciopoaa B mpuponae. O30H — aioTpomnHasi MOAUGpUKALUS
KHUCJIOPO/Ia.

TennoBoit 3(DQPeKT XUMHUYECKOH pEaKIUHd, TEPMOXHMUYECKHE YpaBHEHHUS, OK30- H
SHIOTEPMHUUECKUE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3 (dekTa, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTBO. Haxokaenue Bojopoda B MPUPOJE,
(u3nueckre U XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmostyueHus. Kuciorsr u comnu.

MossipHblid 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YpaBHEHHSIM.

dusznyeckue cBOMCTBa BOIbl. Boja kak pactBoputenb. PactBopbl. HackimeHHele u
HEHACBHIIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BeIIeCTB B Boje. MaccoBasi J0Jsi BEIIeCTBa B
pactBope. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poiab pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boawsl B mpupoje. 3arps3HEHHE NMPUPOAHBIX Boa. OXpaHa M OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coemuHeHnid. Oxcuawl. Krnaccuduraius OKCHIOB:
coneoOpa3yroire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIe) U HeconeoOpa3zyromue. HomeHknatypa
okcu0B. du3nyecKkre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenue okcumaoB.



OcHoBanus. Krnaccudukanuss ocHOBaHMI: IIETOYM W HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucinor. Ou3ndeckne U XUMHUUECKUE
cBoiicTBa KUCHOT. Psan aktuBHocTn MetasuioB H. H. bekerosa. [lonydeHue Kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJIEN.

I'eneTnyeckas cBsI3b MEXKy KJIacCaMU HEOPTraHUYECKHUX COCTMHEHHM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE ONpEJIEICHUEe COJIepKaHusl KUCIOpOoia B BO3JlyXe, MOIy4YeHue, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U MpEKpaIleHHus TopeHus (moxapa), 03HAaKOMIIEHHUE C
oOpa3llaMi OKCHJIOB U ONHMCAHWE WX CBOMCTB, MONY4YCHHE, COOMpaHWEe, pACIO3HABaHHUE U
W3y4eHHEe CBOWCTB Bojopoaa (ropeHue), B3aumMmojeicTtBue Bogopoma ¢ okcugom menu (II)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIOB), HAOIOJEHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHW pacTBOPEHHUS BEUIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEIEIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICOBAHUE OOPA3IOB HEOPTaHWYCCKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOI0/IeHUE M3MEHEHMSI OKPACKH WHAMKATOPOB B PacTBOPax KHUCIOT U IIENOYEH, H3ydeHHE
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBI, KHMCIOT C METaJulaMH,
peakuuil HeWTpanu3aluM, I[OJy4eHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Bakueiimme
KJIACChl HEOPraHUYECKUX COECITUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumuuyeckux djaemenros /. H.
MenpgeneeBa. CtpoeHue aToM0B. XUMHYECKAAA CBA3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(UKANMKA XUMHYECKHX OdyeMeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIC METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xuMuuyeckux osnemeHtos JI. N.
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux aiiemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIILI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHblx snaep. MW3ortombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MengeneeBa. XapakKTepUCTUKA XHWMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHHID B
Ilepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBA3b. KoBaneHTHas (monsipHas u HEMoJIsipHasi) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucinenuss. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakuuu. IIponeccsl
OKHUCJICHUSI U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKA C pacTBOpPaMu KHUCIOT W IIEJ0YEl, MIPOBEJACHHUE OIBITOB, WIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHre, peakiiuy pa3ioKeHHsl, COSTUHEHUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3yUYEHUU XMMUHU B 8 KJIacce OCYIIECTBISETCS
yepe3 MHCMOJb30BaHME Kak OOIIUX €CTeCTBEHHO--HAyYHBIX TIOHATUH, TaK W MOHSITH,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIE TOHATUS: HAaY4YHbIM (aKT, THIOTE3a, TEOpUs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTh, MOJIEKYyNa, SJEKTPUUECKHH 3apsij, BEIIEeCTBO, Tello, O00BEM, arperatHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYECKHe BEIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TOPOJBI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHtoB J[. .
MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KalbLUs W UX COCJUHEHUH B COOTBETCTBUHU C
I0JIOKEHHEM JIEMEHTOB B [lepnonyeckoil cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHIBl XMMHYECKON CBA3U. THUIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT THUIIA KPUCTAUIMYECKONW PEMETKH M BUAA XMUMHYECKOHN
CBS3U.

Knaccudukamnuss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMI, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakuuid Mo pa3IudyHbIM MpHU3HAKaM (M0 YHUCIY U COCTaBy
yJacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKUE YPaBHEHUSI.

[lonsitue o ckopocTn xuMudeckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peaknusx. [lonsarue o
karanuse. [loHsaTne o XxXumudeckoM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCThb
XMMHUYECKON peaKIMH U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBlIeHHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxIyii ¢ UCTIOJIb30BaHHUEM METO/A JIEKTPOHHOTO OanaHca.

Teopust 3neKTPOAUTUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HEEKTPOJIUThl. KaTHOHBI,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMUYECKOWU CBSI3HU.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuyn moHHoro oOMeHa. YCIIOBUS MPOTEKaHUs peaKlUil HOHHOrO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuil. CBOMCTBAa KHCIOT, OCHOBAHUN MU COJIEH B CBETE
NPEICTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBbIE pEaKIMUM Ha HOHBI.
[TonaTue o ruiponIn3e CoJIei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMH OT BO3JECUCTBHUS Pa3INYHBIX
(akTOpOB, MCCIIEAOBAHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHCIIOT, IIeJoYed M coyiei (BO3MOXHO HCIIOIb30BaHHE BHUJEO MaTepUajoB), IMPOBEICHUE
OTIBITOB, WJUTIOCTPHPYIOIIUX TMPHU3HAKK MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BbIJiCJIEHWE Tra3a, oOpa3oBaHHE BOJIbI), OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOpeHue, peakiuu pa3jokKeHUs, COCAMHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeraJibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CTpoeHne M (uU3MuUecKHe CBONCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHUYECKHE CBOICTBa Ha NpuMepe xyopa (B3aUMOJCHCTBHE C MeTajllaMH, HEeMeTallJlaMH,
menouaMu).  XsopoBogopoa. ConsiHas —KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMEHEHHe. [[elicTBHe XI0pa U XJIOPOBOAOPOIA HA OPraHU3M 4YesloBeKa. BakHenme XiIopusl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTtpoeHue M (PU3MUYECKHe CBONCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMUA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBopopoj, cTpoeHue, (GU3MYEeCKue M XUMHUYecKHe cBoWcTBa. OKCHABI CEphl Kak
MPEICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENs Kilacca KHCIOT U crhenududeckue). XUMHUECKHE PpEeaKIUu,
JeXallie B OCHOBE MMPOMBIIUICHHOTO croco0a TMONydeHHs CEpHOM KUCIOTHL. llpumenenue
cepHoi KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COEOUHEHHMH B npupoAc. XHMHUYECKOE 3arpsA3HECHUE OKPYKAIOLIEH Cpensl
COCIMHEHUSIMU Ccepbl (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mass xapaktepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHSA. A30T, pPaclpoCTpaHEHHWE B MpHUpOJAe, (UIUUECKHE U
XUMHUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBA, MOJIydeHHe 1 nnpuMenenue. Conu aMMOHHUS, UX (pU3HYeCKUe U XUMHUYECKIE CBOMCTBA,
npuMeHenune. KadecTBeHHass peakiusi Ha MOHBl aMMOHUS. A30THas KHCIIOTa, €€ IMOJIydeHHe,
¢usnyeckne W XHMMHYECKHE CBOMCTBa (0OmMe Kak TWpPEACTAaBUTENs Kiacca KHUCIOT |
cneruduueckue). Mcnonp3oBaHUE HHUTPATOB U COJNEH aMMOHMS B KadeCcTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMHUYeCKOoe 3arpsi3HEHUE OKPYKAIoUIeh cpeabl COSNIMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3MyXa, MOYBbI M BoA0EMOB). Docdop, amaoTporHble MOAUPUKALNUN
¢docdopa, dpuznueckue u xumuyeckue cporctBa. Oxeun docdopa (V) u dpocopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEpaJIbHBIX y100pEHUIl.

OOmas xapakrepuctuka 35eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHHUS. YTJIEepoJl, aJUIOTPOIIHbIE MOAU(UKAIINK, PacCIPOCTPAaHEHHUE B
npupoje, GU3nUecKue u XuMU4Ieckue cBoiictea. Ancop6uust. Kpyropopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, IEWCTBHE HA JKUBBIE OPTaHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIIOTHUYECKUE MPOOJIeMBI, CBSI3aHHbIE ¢ OoKcuaoM yriepona (IV),
TUIO0TEe3a INI00aJIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas Kuciora U eé
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBa, MoiydeHHe M mpuMeHeHue. KauecTBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Vcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHayasibHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHSX yriepoja
(MeraH, 9TaH, S3TWJIEH, alETWIEH, 3TaHOJ, IJMUUEPHUH, YKCycHas kuciota). [Ipuponnsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojb, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oellkax, yriaeBoJax — W HMX pOJM B KU3HU 4YeloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKHUX ¥ HEOPraHMYECKUX COSIUHEHUH.

Kpemuuii, ero ¢Qusmueckre u XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHUE.
Coenuaenuss kpemMHusi B npupoje. OOmme mnpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHUeBoil kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIILIEHHOCTH. BaxkHeiiue



CTPOUTENbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IEMEHT, OeTOoH, ene300eToH. [Ipobremsr
0€301acHOTO UCITOJIH30BAHUS CTPOUTEIFHBIX MaTEPUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii Ixcnepumenm:

M3ydeHne o0pa3lioB HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJISTHOW KHCIIOTHI, MIPOBECHUE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-UOHBI M HAONIOICHNUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakaromue (HU3NIECKre W XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHANIOB), O3HAKOMIICHHE C O0pa3lam XJIOPHAOB (TaJIOTeHHIIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXXHO HCMOJIb30BaHHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHUE TMpollecca OOyrIuBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEJCHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJIeHHE MpHu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMH CBOWCTBaAMHU a3oTa, gocdopa M MX COCTUHECHUH
(BO3MOXKHO HMCITONIb30BaHKUE BUAECOMATEPHATIOB), 00pa3iaMu a30THBIX M (POCHOPHBIX YI0OpeHHIA,
MoJIyueHue, coOupaHue, paclio3HaBaHUE M H3YYEHHE CBOMCTB aMMHaka, IpOBEJACHHE
KAueCTBEHHBIX peakuii Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB WX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIONB30BaHUE BHUCOMATEPHUATIOB), U3YYEHUE MOJEJeH KPUCTAUIMUECKUX PEIIETOK ajiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIEeccOM aAcopOLUM pPAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOUCTBOM MPOTUBOTa3a, MOJy4yeHUue, COOUpaHue, pacrlo3HaBaHue
Y U3yYEHHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KAaueCTBEHHBIX peakluui Ha kapOoHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIIMEH
CUJIMKAaTHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxHeimue
HEMETAJIJTbI U UX COCTUHEHUS.

MeTa/u1bl M UX COCIUHECHUSA

OOmass xXapakTepUCTHKA XHUMHYECKHX OJJIEMCHTOB — METAaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudeckux snemeHToB J1. M. Menzaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Merajumueckas CBs3b M METAJUIMYECKas KpUCTaJUTMuecKas
pemeéTKa. ODJEKTPOXUMHUYECKUN psAl HanpspKeHUH MerauioB. DuU3Myeckne M XUMHUYECKHE
cBoicTBa MeTaiuioB. OOmMe crnocoObl MoyueHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[{enounble MeTaIIBL: TIOJ0KEeHUE B [leproanyueckoi cucteMe XMMUYECKUX 31eMeHToB J1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXiAeHUE B mpupone. OU3NMUECKUE U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [IpumeHeHue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHUIA.

[[lenoyHO3EMENBHBIE METAIBI MAarHUM W KajlbLUi: nojoxeHue B Ilepuoamueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUE HMX aTOMOB, HAaXO0XJICHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOeauHEHUs
KaJIbIMsl (OKCHJI, TUAPOKCHI, CONTH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHHUSI.

Anromunuil: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtos I, U.
MenpeneeBa, CTpO€HHE aTOMa, HaxoXkAeHUuEe B npupoje. Ouznueckue U XMMUYECKUE CBOMCTBA
anmroMuHuS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoguueckoil cucreme Xumudeckux d3yemeHtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u comm xene3a (II) m xemeza (III), ux cocraB, cBolicTBa H
MOJTy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIAaBOB, WX (DU3UYECKHUMH CBOHCTBaMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
O0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIBIUS U HATPUsI C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMaTEpPHAJIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B



KUCIOpoJie  (BO3MOXHO  HCIIOJB30BAaHHWE  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MAarHUs, Kalbllus, AIFOMUHUS, IMHKA, xene3a (II) u xenmesa
(III), memu (II), HaOnroAeHMEe U OMUCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATpUs,
KaJIisl U KaibIUsl (BO3MOXKHO HCIIONB30BAaHUE BUIECOMATEPHAIIOB), UCCeA0BaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/Ia allFOMUHHUS ¥ TUIPOKCHA [IMHKA, PEIICHHE SKCTIEPUMEHTANBHBIX 33/1a4 110
TeMme «BakHellre MeTaIbl U UX COCTUHEHUSD.

XMMHSA U OKPYKAIIAS cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KM3HU 4YeJIOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMomIb NP XUMHUYECKHUX OXKOTraxX H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas AOMyCTUMAask KOHIIEHTpaIus
BemecTs, najnee — [1/1K). Poib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mesicnpeomemmuie ceazu

Peanmu3zanus MeXNpeAMETHBIX CBSI3€H MPU M3YYEHUU XMMHU B 9 Kjacce OCYIIeCTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHSATUM, TaK U TMOHATHH,
SIBJISIFOIIUXCS] CHCTEMHBIMHU JIJIS1 OTAENBHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO 1IUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akKT, THUIOTe3a, 3aKOH, TEOpPWs,
aHanM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTTUPOBaHNE, H3MEPEHUE, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPUAITHI.

@duszuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJICKYJA, OJJICKTPUUECKUU 3apsill, MPOBOAHUKU, TMOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIEeCTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAS PEMIETKA, CIUIABbI, (U3WYSCKHE BEITHMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOe TPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorus: ¢otocunTes, apixaHue, O6uocepa, 3KOCHCTEMA, MUHEpAJIbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeNIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOMaeMbIe, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0miero oOpa3oBaHUs
JIOCTUTAIOTCS B X0Z€ 00Y4EHUs] XUMUU B €JUHCTBE y4eOHOM U BOCIIUTATEIbHOMN 1€ATENbHOCTU B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHHCKAMH  COLUMOKYJIBTYPHBIMH M  JYXOBHO-
HpPaBCTBEHHBIMM LICHHOCTSMH, NMPUHATHIMU B OOILIECTBE NpPaBWIAMU M HOPMAaMM IOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCAaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIMAIM3AINN 00YJatOIITIXCS.

JIMYHOCTHBIE pe3yJabTaThl OTPAKalOT T'OTOBHOCTh OOYyYarOIUXCA PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITAa ACSITEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoOTHY€eCKOro BOCIUTAHMA:

LIEHHOCTHOT'O OTHOILEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYyYHOMY
HACJIEINI0, TOHWMAHMs 3HAYCHHWS XUMHUYECKOW HAayKd B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJIa/IETh JOCTOBEPHON MH(pOpMAIMel O MEepeOBbIX JOCTH)KEHUSIX U OTKPBITUSAX
MHUPOBOW M OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTpoOiCTBe
MHpa 1 001IeCTBa;

2) rpa:kIaHCKOr0 BOCTIMTAHMSA:

NPEJICTABIEHUS O COLMAIbHBIX HOpMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHMH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIETEHTHOCTH B OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEeIOBATENIbCKOM, TBOPUECKOW M JAPYrMX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHON JEATEIBHOCTH MPH BBIOJIHEHUN Y4eOHBIX, TO3HABATENbHBIX 3314,
BBINOJIHEHUH XMMUYECKHX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUSA K
B3aMMOITIOHUMAHUIO W B3aWMOIIOMOIIX B TIPOIIECCE ITOW y4eOHOUW e TeTbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IMOBEJIEHHE W TOCTYINKH CBOMX TOBApHILEH C MO3MIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHUSI ITOCIIEICTBUH IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PDEHUYECKHE  MPEJACTABICHHUS O  BEIIECTBE W  XHMHYECKOH  pEaKIuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M COCTABISIOLIME OCHOBY ISt
NOHUMaHMsI ~ CYIIHOCTH HAayyHOW KapTHUHBI MHpa, INPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOMABI, B3AUMOCBA3SIX UYEJIOBEKa C MPHUPOIHON CPelloi, O poJH
XMMHUU B MIO3HAHUM ITUX 3aKOHOMEPHOCTEH];

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYCHHE HOBBIX 3HAHUHM IO XUMHH,
HEOOXOAMMBIE Ul OOBACHEHMsS HAOJI0OJaeMbIX IPOLECCOB U SBJICHWH, IO3HABATEJIbHOM,
MH(POPMAIIMOHHOHN M YNTATEIbCKON KYJIBTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIMTEpaTypoH, HOCTYMHBIMM TEXHHUUYECKUMH CpPEACTBAaMU
UH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHuIO, MMPOSKTHONW M MCCIIEOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIEM;

4) popMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 >KU3HU, OCO3HAHWE TIOCIEACTBUH W HENPHUSATHE BpPEIHBIX
NpUBBIYEK (YMOTpeOJIeHUsI aJKOrojsi, HApPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOACHUS
npaBuil 0E30MacHOCTH TpH OOpalleHUH ¢ XUMHYCCKHMMH BEUIECTBAMU B OBITY W pEaTbHOMN
KU3HU;

5) TpyA0BOro BOCIMTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3inyHOro poja, yBaKeHHE K
TPyLy H pe3yibTaTaM TpPYAOBOW NESATEIFHOCTH, B TOM YHCIE Ha OCHOBE TNPUMECHEHUS
NPEIMETHBIX 3HAaHUM 1O XMMHH, OCO3HAHHBIA BbIOOp WHAMBHUIYAJIBHOM TpaeKTOpPHUU



MPOJIOJKEHHSI O0pa30BaHHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOM MpOo(EeCCHOHATBHON eATEeIbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(HECCUOHATILHOM Cpeie;

6) 7K0JIOrHYeCKOro BOCIIMTAHUSA:

IKOJIOTHUECKH 1[e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIeCTBOBAaHMS, TOHMMAaHUE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obpasa >KHW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MYECKOMY U TICUXHUYECKOMY 370POBBIO,
OCO3HAHWE MIEHHOCTU COOJIIOICHHUS TIPaBMJI 0€30TaCHOTO MOBEJEHUS TIPHU pabOTe ¢ BEIECTBAMH,
a TaK)K€ B CUTYAIUSAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJydYaeMble NPU HM3YYEHUM XUMHHU, JUIsI PelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH IPUPOJHOM CPEIOH, ISl TTOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS IJI00AJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM M MyTel MX pelleHus
MOCPEJCTBOM METOJIOB XUMHUU, IKOJIOTHYECKOT0 MBIIUICHHS, YMEHHSI pPYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMBIE A7 (HOPMHUPOBAHUS
MUPOBO33pEHHUsT OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHS, NMPHUHIIMII, TUIIOTe3a, (PaKT, cucTema,
MPOIIECC, IKCTIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
peIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHHM U3 3TUX MPEIMETOB (OPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTHHE MHUpa, U yHHUBEpCalbHbIE y4eOHbIe NEHCTBUS (TIO3HABAaTEIbHbIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOPhIE O0ECIEUYUBAIOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHHUIO YU€OHOM e TeIbHOCTH.

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBrble Jjornyeckue neicTBUA:

YMEHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHMI:
pacKpbIBaTh CMBICI XUMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHble MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATHUSIMH), UCTIOIB30BATh MOHATHS I OOBSICHEHUS
OTIEeNbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MM KIaCCH(PHUKAIUU
XUMUYECKHUX BEIIECTB M XUMUYECKHUX PEAKINH, YCTaHABIUBATh IPUYMHHO-CIICJICTBEHHBIE CBS3H
MEXy 00BEKTaMH U3y4eHUs, CTPOUTDH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, e TyKTHBHBIC,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATHS (MPEAMETHBIE U METAmnpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHUMHUHU, MPeoOpa3oBBIBATH IIHPOKO
MpUMEHsSIEMbIE B XUMHH MOJIeTIbHbIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHMHUYECKOW pEaKkImuu — TMPU PEIICHUH Yy4eOHOo-
MO3HABATENbHBIX 3a/a4, € Y4ETOM OITHUX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbBIE MPU3HAKA H3Yy4aeMbIX OOBEKTOB — XHMHUUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMi, BBISBISTH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBCHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX IIPOLIECCAX U ABJICHUIX.

ba3oBbie ucciiefoBaTe/ibCKie JeHCTBUA:

YMEHHUE HCHOJb30BATh IMOCTABICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUsA, a
TaKKE€ B KadecTBE OCHOBBI i (OPMHUPOBAHUSI THUIOTE3bl IO MPOBEPKE TNPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXK/ICHUI;

MPUOOpPETEHNE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3alMU W TMPOBEICHUIO YUYEHUYECCKUX
JKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJ0M MPOIlecca, CaMOCTOSTEIbHO TPOrHO3UPOBATH €TI0
pe3ynbrat, GopMyIUpOBaTh OOOOIICHHS] M BBIBOJLI IO PE3ylIbTaTaM MPOBEAEHHOTO OIBITA,
HCCIeIOBaHUs, COCTABIISTh OTUET O MPOJIENIaHHOM paboTe.

Pabora ¢ naopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BHIOB
1 (OpM TIPEICTABIICHHUSI, TOJIYy4aEMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJISIPHAS JINTEPATypa



XMMHUYECKOTO COJIepKaHus, CIpaBOYHble TmocoOus, pecypchl HWHTepHeTa), KpUTHUECKU
OILIEHUBATh IPOTHBOPEUNBYIO U HEIOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE TPUMEHSTh Pa3IUYHbIC METO/IbI M 3alPOCHI IIPH MOUCKE U 0TOOpe MH(MOPMAIIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHHUST yIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIpeNIeIEHHOr0 TUMA, MPHOOpETeHHEe omblTa B 00JaCTH MCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOT'O MCIIOJIE30BAHHS PAa3TMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpeacTaBIeHUsS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH peEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMu,
apyrumu popmamu rpa@uky U ©X KOMOUHALIUSMUY;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATH B Mpollecce y4eOHOH U Hccien0BaTebCKON
JeSITETLHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yieOHbIe IeiicTBHUS:

YMEHHUsSI 3aJlaBaTh BOIPOCH (B XoJe nauaimora W (WJIM) JUCKYCCHH) TI0 CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTEIIHO BBITOJHEHUS
peIOKEHHON 3a1auH;

YMEHUS MPEACTABIATH NOTYYCHHBIE PE3YyIbTAaThl IO3HABATEIBHOM S TETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JefaTh MPE3CHTAIUI0 pPe3yJIbTaTOB BBHIMOJHEHHUS XUMUYECKOTO
JKCIIepUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIIECTB, yUeOHOTO MTPOCKTA);

YMEHUSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABaTEIbHON U
UCCJIEIOBATENLCKON NIEATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
OOIMX WHTEPECOB M COTJAcCOBaHUsS NO3MIUH (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIMS COBMECTHBIX JCUCTBUMN, ONpeleJIeHIHEe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepPCcAJIbHbIE YUeOHbIE IeCTBHS:

YMEHHUE CaMOCTOSITENIbHO OTPEACTATh e NeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBHOCTh, BBHIOMPATH
Haunbonee AQPQEeKTUBHbIE CHNOCOOBI pelleHHs] y4yeOHBbIX UM [O3HABaTENbHBIX  3ajady,
CaMOCTOSITENILHO COCTABIIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aNrOpUTM ICHCTBHI MpH
BBITIOJIHEHUH 33JaHAN ¢ YYETOM TIIOJIyYCHHUS HOBBIX 3HAHMKA 00 H3y4aeMbIX OOBEKTaX —
BEIIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yabTaTa 3asBICHHON IENH,
YMEHHUE HCIIOJB30BATh U aHATM3HPOBATH KOHTEKCTHI, TIPe/JIaraéMbIe B YCIIOBHH 33 JaHHIA.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yabTATOB IO OCBOSHHIO O0S3aTEIFHOTO COJCPKAHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHO pabouell mporpaMMoM, BBIACISIOT: OCBOCHHBIE
oOyyarolMMUCS Hay4Hble 3HAHUS, YMEHHS M CHOCOOBI JEWCTBUM, crneuududeckue s
MpeaMeTHON obnmacTu «XUMHUS», BUIBI JCATEIBHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAlMH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYalIHUSIX.

K xonmy oOyuenust B 8 kJiacce mpeIMeTHbIE pe3ynbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUUECKUI

AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OJHOpOIHAA H
HEOJTHOPOJHAs1), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHAs M MOJICKYJSpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIpHas Macca, MaccoBass JOJS XHUMHUYECKOTO
DJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakius, KiacCupukanus
pEaKIHii: peaKkuyi COSAUHEHHS, PEAKIIUH Pa3NIOKECHHS, PEAKIIMH 3aMEICHHS, PEaKIN
oOMeHa, 9K30- U IHAOTEPMHUECKHUE PEaKIIMH, TETIOBOU 3PEeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHAas OpOuTalb, paguyc aromMa, XUMHUYECKas CBS3b,



MOJISIPHAsE M HENOJsipHAsh KOBAJIGHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUA U TPUMEHATH 3TU
MOHATUS [IPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCTIOIB30BaTh XHUMHYECKYI0 CHUMBOJHKY ISl COCTaBJIeHHS (OPMYIT BEIIECTB H
YPaBHEHUN XMMUYECKUX PEaKLUH;

OTpe/IeNIATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
Onpese€HHOMY KJIacCy COEIMHEHMH 1o QopMmyiaM, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€MOHCTPUPOBATH
MNOHUMaHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO yYEHUs, 3aKOHa ABOraJipo;
ONMCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHATHs «TJIaBHas moarpymma (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Mansie W OONBIIME TEPHOIBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeloTcsl B Tabimie «llepuoamueckasl cucteMa XUMHYECKHX
anemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, oOllee YWCIO BJICKTPOHOB U
pacnpe/esieHie uX Mo 3J1eKTPOHHBIM CII0sM);

KJIaccu(UIUpoOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakiuu (10 YMCIYy U COCTaBY YYAacTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, IMOATBEP)KJas ONUCAHUE MpUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMUYECKOHN peaklinu;

MPUMEHSATh OCHOBHBIE OMEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IeHNE, CUCTEMATH3alMI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — 11 M3YYEHUS CBOMCTB BEIIECTB U XMUMHUYECKUX pPEaKIIUM,
€CTeCTBEHHO-HAY4YHble ~ METOJbl ~ TO3HaHWs  —  HaONMIOJeHue,  H3MEpeHue,
MOJICIMPOBAHUE, YIKCTIEPUMEHT (pEasIbHbIN U MBICIIEHHBIH ),

CleoBaTh TMpaBWIaM TIOJB30BAaHUS XUMHYECKOW TMOCYyIoi U J1ab0paTopHBIM
0o0opy/sOBaHHEM, a TakXKe IMpaBUiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
WHCTPYKIIUSIMU TIO BHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHHUIO
u coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOM J10JIEW PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOILBIO MHIUKATOPOB (JIAKMYC, (heHONIPTaNCHH, METUIOPAHK U APYTHE).

K koniy oOydeHus B 9 kJjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHHA: XUMHUECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, AHUOH, ITPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIIEHMS, XUMUYECKass PEaKLUsl, XUMHUYECKas
CBAA3b, TEIUIOBOM 3 (eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, AJNEKTPOJIUTHL,



HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMs, peakIu HOHHOro OOMeHa,
KaTaJn3aTop, XHMHUYECKOE paBHOBecHE, OOpaTMMble W HeOoOpaTUMBIE pPEaKIvH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEII,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(OTEepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJuIM4YecKas), KpUCTAJUIMYecKas pemeéTka, Koppo3us
METAJUIOB, CIUIAaBbl, CKOPOCTb XHUMHYECKOW pEaKIUH, TMPEIeIbHO JIOMyCTUMAs
koHuentpauus [1/IK Bemectsa;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSATHH U NPUMEHSATh 3TH
MOHSATHS TIPU ONMCAHUU BEIIECTB U X MPEBPALCHHIA;

UCTOJIb30BaTh XHUMHMYECKYIO CHMBOJMKY JJIsl COCTaBieHHMS (HOpPMYJT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpeNeNsATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCMHEHHUSAX Pa3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K OINpenesEHHOMY
KJIaccy COoelWHEHH 1o (opMynam, BHI XMMHUYECKOH CBS3W (KOBaJCHTHAs, MOHHAS,
MeTaJulnyeckas) B HEOPraHHMYECKUX COCOUHEHHUAX, 3apsii HMOHA MO XMMHUYECKOMH
dopmyne, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKUX COEIUHEHMH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cmbica [lepuonnueckoro 3akona /. V. MenaeneeBa u JeMOHCTPHPOBATH
ero MOHMMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy I[lepuommueckoii
CHUCTEMbl XMMMYECKHX OJJIEMEHTOB: pa3inuyaTh MOHATHUSA «IJ1aBHas mnoxarpynmna (A-
rpymnmna)» u «mnobouynas mnoxarpynmna (b-rpymma)», mamsie W OONbIIME TEPHOJBI,
COOTHOCUTb 0003Hau€HUsl, KOTOpblE HUMEIOTCS B IMEPUOAMYECKOW Tabauue, C
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOSHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsz sipa, o0lee YUCiIo AIEKTPOHOB M PaCHpeieNieHHE UX MO 3JIEKTPOHHBIM CJI0SIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB OJEMEHTOB M HX
COEMHEHUH B Ipejesax MaJlbIX NEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUUYECKHE 3JIEMEHTHI, HEOpraHMYECKHe BElIeCTBa, XUMUYECKUE
peakiuu (110 YMCIy U COCTaBYy Y4YacCTBYIOLIMX B PEAKLMU BELIECTB, 110 TEIJIOBOMY
a3 deKTy, 10 U3MEHEHUIO CTETICHEeH OKUCIICHUS XUMUYECKHX DJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W crHeun(puyeckue XUMHUYECKHe CBOMCTBA
IPOCTBIX U CIOXHBIX BEIECTB, MOATBEPKAasl ONHUCAHHE IPUMEPAMHU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINH;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMAIMN KUCIIOT, IIeJI04el U ColleH,
MIOJTHBIE M COKPANIEHHBIC YPaBHEHUS PEaKIii HIOHHOTO OOMEHa, YpPaBHEHHS PEaKIHy,
MOJATBEPXKIAIOUIMX CYIIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXIy BELIeCTBAMU
Pa3IMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOT0 OajlaHca 3THUX pPeaKLui;

MPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUSI XUMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUSX;

BBIYHUCIIATh OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIeMEHTa 10 (popMylie COeTUHEHNUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPAaBHEHUIO XUMUYECKON peaKlny;

coOmoaTh MpaBWja IOJb30BaHUS XUMHMUYECKOW TMOCYIOoH U J1aOOpPaTOPHBIM
000OpyIOBaHUEM, a TaKKe MpaBHUia OOpAIICHUS C BEHIECTBAMH B COOTBETCTBUH C
MHCTPYKLUSMH T10 BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOIY4YEHUIO
¥ COOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHCIIOTro Ta3a);

IPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOMHA-, MOAWI-, KapOoHart-, docdart-,



CUJIMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MIPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON NESITEIBHOCTA — aHAJW3 U CHHTE3,
cpaBHEHHE, O000IIEHHWEe, CHCTEMATH3allMi0, BBISIBJICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHMS CBOWMCTB BELIECTB M XMMHUYECKHUX PEaKUUW, €CTECTBEHHO-
Hay4YHbIE METOJABl IIO3HAHWS — HaONIJCHHE, W3MEPEHHE, MOJICITUPOBAHKE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuecTBo yacoB
Ne HaunmeHoBaHue pa3iesioB U DJIeKTpPOHHBIE (HH(PPOBBIE)
KoHTpoabHbIe IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsI padoThI
Pasnea 1. IlepponavajibHbIe XHMHUYECKHE NOHATHS
Xumusi — BaxHas 00J1acTh
11 €CTECTBO3HAHMUS U 5 5 bubmuorexa [IOK
) MPAKTUYECKOU JIeATETLHOCTH https://m.edsoo.ru/7f41837¢c
4eJIoBEKa
12 BemecTBa u xuMHuieckue 15 1 bubmmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Pasznen 2. Baxxneiimue NMpeacTaBUTEC/IN HCOPraHNMIECCKUX BEUICCTB

21 Bosnyx. Kucnopon. I[Tousarue 6 bu6nmorexa [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o kucnorax 3 1 bu6nmorexa [IOK
U COJISX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka LIOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 butmmoreka [JOK
HEOPTaHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Pazpnea 3. Ilepnonnueckuii 3axon u Ile
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHH

puoAuYecKasi cMCTeMa XuMH4YecKux 31eMeHTOB /I. U. MenneseeBa. CTpoeHue aToMoOB.

3.1

[Tepuoanueckuii 3aKOH U
[Tepuoauueckas cucrema
XUMHUYeCKUX djiemeHToB 1. .
Menpene-eBa. CTpoeHue

aToMa

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢



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

XHUMHYECKas CBS3b.

bubmuorexa [IOK

3.2 SOI;IZ(;J::IE?HBT};?I;HBE peaKim 8 https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KoaunuecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m — Beero Ko;Tpo.anble Hpﬁaanqecmle 06PA30BATEBHBIE
paéoThI paéoThI pecype
Pa3nen 1. BemecTBo M XMMH4ecKHe peaKkuu
11 [ToBTOpEeHME U yriuyOieHHe 3HAHUN 5 1 bubmuorexa [JOK
' OCHOBHBIX pa3J/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] TUCCOLUALIHS. 3 1 1 bu6mmoreka [IOK
' XUMHUUYECKUE PEaKLMU B paCTBOPax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTaibl M UX COeTMHEHUS
21 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymnbl. ["anorens: https://m.edsoo.ru/7f41a636
2| S e ; B LOK
' ' https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
bu6mmoreka [IOK
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 https:/m.edsoo.ru/741a636
COCIIMHEHUS
o | oo 8 1 , | B 0K
' . ’ https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Uroro no pazgeny 25
Pa3zgen 3. MeTra/uibl M UX COeIUHEHUST
. bubnmoreka [IOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7t41a636
. bubmuorexa [IOK
3.2 Baxxneimme MeTaliibl 1 UX COSTMHEHUS 16 1 2 https://m.edsoo.ru/7f41a636



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

Uroro no pazgeny
Pa3nen 4. Xumus u okpy:kamomas cpeaa

20

4.1 BemecTBa u maTepuaisl B )KU3HU YEIIOBEKA 3 Eubmorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PezepBHoe Bpemsi 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne KoandecTBo yacos
Jara DJieKTpoHHbIE NN (POBbIE
I Tema YpoKa Bcer KOHTp. HpaKT. w3ydeHus 06pa3OBaTeJILHbIe
/ 0 pa6oTbl | padoThI pecypchbl
n
1 [TIpenmer xumuu. Tena u BelecTBa 1 Bubmiorexa LOK
) https://m.edsoo.ru/ff0d210c
2 Tlongarne o MeToIaxX MO3HAHUS B XUMUU 1 Eubmiorexa HOK
https://m.edsoo.ru/ff0d227¢
3 | mSopamopn i upnEwt oGpamem ¢ sGoparopr | Bumotera LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
4 YucTele BemecTBa 1 cMecH. CriocoObl pasiesieHus 1 but6mmoreka [IOK
cMecei https://m.edsoo.ru/ff0d26¢ca
5 [TpakTuueckas padbora Ne 2 «Paznenenue cMmeceit (Ha 1 bu6mmoreka [IOK
pUMEpPe OYUCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJICKYJIbI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
7 XuUMHu4JecKre 37eMeHThI. 3HaKH XUMHUUYECKHX DJIEMEHTOB 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 bubnuorexa [JOK
dbopmyna https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aToMHast Macca. OTHOCHUTEIbHAS 1 bubmuoreka [JOK
MOJICKYJIIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBag 1011 XUMHYECKOTO 3JIeMEHTA B COEIUHCHUU 1 bu6moreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350¢c

13 KomnuectBo BemectBa. Moiib. MonsipHast macca Eggil;/ﬁ.e‘;ii(ﬁf 1££0d5230

14 Ddu3znueckue ¥ XUMUUECKUE SBICHUS. XUMUYECKas bu6moreka [IOK
peaKmus https://m.edsoo.ru/ff0d37fa

15 IIpu3HaKu 1 yCa0BUS MPOTEKAHUS XUMUYECKUX PEAKIIUN bubmmorexa [IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE bu6nmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brrunciaenus konuuecTBa, MacChl BEIISCTBA 110 Bbu6moreka [JOK
YpaBHEHUSM XUMUYECKHUX PEAKIIUHA https://m.edsoo.ru/ff0d5708
18 Knaccudukarms XuMU4IeCKuX peaxiui EESJSI:I;I/(I);Z?S(]){)%E IE0d3 34

19 M. B. JIOMOHOCOB — y4€HBIN-IHIIUKIIONIEUCT. bubnuorexa LIOK
O00011eHrEe U cUCTEMAaTU3aLMs 3HAHUN https://m.edsoo.ru/ff0d40c4

20 KonTtponbnas padota Nel no reme «Bermiecta u bubnuorexa LIOK
XUMHUYECKHE PEaKLun https://m.edsoo.ru/ff0d4290

bu6nmoreka [IOK
21 Cocras Bospyxa. Oson https://m.edS(])_E).ru/fde448e

2 PuU3nYeCKUE U XUMUYECKHE CBOMCTBA KUCIOPOAA. but6mmoreka [JOK
Okcuapl https://m.edsoo.ru/ff0d4614

23 Cnoco0s1 nonydenus kucnopona. [lpumenenue bu6nmoreka [IOK
KHCJIOPOJIa https://m.edsoo.ru/ff0d497a

24 TemnnoBoii 3 PekT XUMUIECKON pPEeaKIuH, IK30- U bubmuorexa [JOK
HHJIOTEPMHUYECKUE PEAKIINU https://m.edsoo.ru/ff0d4790

25 TomnuBo (He(Th, yroiab U METaH). 3arpsi3HEeHHE BO3/AyXa, bu6nuorexa [IOK
Croco0bl MPEOTBPALIICHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTrueckas padota Ne 3 o teme «llomydenue u bubmuotexa [JOK
coOupaHue KICIOpO/Ia, U3YUYEHUE €TO CBOHCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anemeHT u npocrtoe BemecTBo. Haxoxnenue but6mmoreka [IOK

B IIPUPOJIC

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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dusznyeckre 1 XUMHUUECKHE CBOﬁCTBa, MMPUMCHCHUC

bubmuorexa [JOK

28 BOJIOPOJIA. https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 [TonsiTHE O KUCIOTAX U COJAX https://m.edsoo.ru/f0d50d2
30 Crioco0sI MoTydeHus: BOJAOPO/a B labopaTopuu bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas pabota Ne 4 o reme «llonydyenue u bu6mmoreka [IOK
cobupaHue BOJOPOJIa, H3yICHHUE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4142
32 ModnsipHblii 00bEM ra3oB. 3aKOH ABOTapo Egg:l;l/ﬁe;zﬁ)orﬁ I£0d542¢
33 Brruuciaenus o0béMa, KOJIMYECTBA BEIIESCTBA T'a3a 10 €ro but6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
N but6mmoreka [IOK
34 | Beiuucienus 06bEMOB ra3oB [0 YPaBHEHHIO PEAKIMU https:/m.edsoo.ru/ff0d5708
N but6mmoreka [IOK
35 Ou3NYeCKUue 1 XUMUIECKHE CBONCTBA BOJIBI https://m.edsoo.ru/f0d587a
36 CocraB ocHoBanwuil. [lorsTre 06 HHAUKATOpAX Egggl;l/ﬁe;fsciorﬁ I£f0d59¢2
37 Bopa xak pactBopurtens. MaccoBas 07151 BellleCTBa B bu6mmoreka [IOK
pacTBope https://m.edsoo.ru/ff0d5b40
[TpaxkTuueckas padora Ne 5 o reme «lIpurorosnenue BuGnnotexa LOK
38 pPacTBOPOB € OIIPEACIEHHON MaCcCOBOM 10JIEH hitos://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA» DS/, )
39 Kontponbnas padora Ne2 no reme «Kucnopoa. Bonopon. bubnuorexa LIOK
Bogna» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiaccu(UKAINs, HOMEHKIIATypa bubmorera [IOK
' ’ ’ https://m.edsoo.ru/ff0d664e
. bubmuorexa [JOK
41 [lonyyenue u XMUMUYECKUE CBOMCTBA OKCHUJIOB https://m.edsoo.ru/f0d664e
42 OcHoBaHUs: cOCTaB, Ki1accu(uKalys, HOMEHKIaTypa Bubmorexa LIOK

https://m.edsoo.ru/ff0d67ca
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bubmuorexa [JOK

43 [Tomyyenue u XMuMUYECKUE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/f0d67ca
44 | Kucnotsl: cocTaB, KIacCU(pHKAIM, HOMEHKIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XUMUYECKUE CBOMCTBA KUCIIOT bubmmorexa LOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTyUYeHUs, bu6mmoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 gciiign;;gﬁiznifsziﬁai III)(T I’II‘IGCI\I/I{: iOCHOBHHe KJIACChI Eubmrorexa IIOK
HeOPTAHMYECKIX COEHHeH by https://m.edsoo.ru/00ad9b7c
48 I'enerndeckas cBs3b MEXKy KlaCCaMU HEOPTraHUYECKHUX bubmmorexa [LIOK
COETMHEHUN https://m.edsoo.ru/00ad9a50
49 O0600611eH1e 1 cUCTeMaTU3alus 3HaHUH Egg:f;;;éﬁgﬁﬁm 0ad9ch2
50 Kontponsnas padota Ne3 o reme "OCHOBHBIE KITaCChI bubnuorexa LIOK
HEOPraHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBBIe MOMBITKY KIACCU(PUKAIIUU XUMAYECKUX bu6nmoreka [IOK
AJIEMEHTOB. [ pyIIbl CXOHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Iepunonnueckuit 3akon u [lepuonnueckas cucrema bubnuorexa LIOK
xuMmuaeckux saeMenToB /1. Y. Mennaeneena https://m.edsoo.ru/00ada52c
53 [Iepuonsl, rpynnsl, NOATPYIIIILI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 | Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonsl }}?gg::l;l/(r)rfiiiasic.)rﬁ/ma da34n
55 CTtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubmorera [IOK
https://m.edsoo.ru/00ada6bc
jo | T ST o B 10K
Menerneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanueckoro 3aKoHa Jijisi pa3BUTUS HAYKH bu6mmoreka [JOK

H IIPAKTUKHU.

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

SHCKTpOOTpI/II_IaTCJIBHOCTL aTOMOB XUMHUYCCKHUX

bubmuorexa [JOK

>8 3JIEMCHTOB ! https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HoHHast XuMHuueckas CBs3b 1 https://m.edscl)_E).ru/OOadac34
60 | KoBaseHTHas noJsipHasi XUMUYECKasl CBSI3b 1 bubmmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XUMUYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenexy okucieHus ! https://m.edscEE).ru/OOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUH 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o reme «CtpoeHue aToma. 1 bubmuorexa [JOK
XuMUYECKas CBA3bY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600IIeHHE U CUCTEMATHU3AIHS 3HAHHHA 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypok. O600I1ICHHE M CUCTEMaTH3allus 3HAHUN 1 Eggg:l;l/ﬁ.eg;(i(.)rﬁ/%a 49ch2
. . bub6manoreka LIOK
68 PesepBHbIii ypok. O600111€HNE U cCCTeMaTH3allus 3HAHUN 1 https://m.c dS(])-E).ru 1504616
OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KUIACC

KoauuecTBo 9acoB

DJIeKTpoHHbIe nudppoBbIe

Ne Jara
Tema ypoka Konrpoabubie | Ilpakruyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3y4YeHUs
padoThI padoThI pecypcbl
[leproguyeckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX d1eMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneena

, | oo s | B LOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubmuorexa [IOK
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunipl XuMudeckou CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo reme

5 «IToBTOpEHNE 3HAHUI OCHOBHBIX 1 1
pa3/esioB Kypca 8 Kiaccay

6 Knaccudukamnmsi XaMU4IeCKIX 1 bubmuoreka [JOK
peakuui https://m.edsoo.ru/00adbcb0

7 IloHsiTHE O CKOPOCTH XUMHUYECKOU 1 bu6muoreka [IOK
PEaKIMH. https://m.edsoo.ru/00adbe9a

] @DaKTOpBbI, BIUAIOLIIME HA CKOPOCTh 1 bubmuorexa [JOK
XUMHUYECKOU PeaKINU https://m.edsoo.ru/00adc28¢c

9 OKHCIIUTENTHHO- 1 bubnuotexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade

10 Teopust 3IEKTPONTUTHYECKOU 1 bubmmoreka [LIOK
TUCCOLMAINT https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHMS peakui 1 bubmmorexa [IOK

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

12 XUMHYECKHE CBOMCTBA KUCIOT U 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

OCHOBAaHMH B CBETE TPEACTABICHUI
00 2IEKTPOIUTUYECKON
JTUCCOITHAIINN

https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOMCTBA COJIEU B

but6mmoreka [IOK

13 cBete HpeﬂCTaBﬂeH?H 00 https://m.edsoo.ru/00add8b2
AICKTPOJIUTHICCKON TUCCOIMAIIAN
14 [lonsaTne o ruaponuse coiei Bubmorexa IJOK
https://m.edsoo.ru/00add9d4
15 O0001IeHnEe U CHCTEMATH3 AN but6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
16 Ellg):;zgeeczxnﬁzﬁzﬂﬁéf,me bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTtponsnas pabora Ne2 o reme
17 «DNEKTPOIUTHYECKAS bubmuotexa [JOK
nucconyanys. XUMHUECKUE https://m.edsoo.ru/00addec0
peakiuu B pacTBOPAX»
18 | Rentoacerac cooi o prmtepe Bu6motera LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19 | xowacorns oniomma, nomyacmme Bumorera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20| onyeente commof cmnon Bu6motera LIOK
N o ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOMCTBY
21| ommmcos povni con o Bumoterca LIOK
’ https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B M30BITKE
2 OO01mas xapaKTepUCTHKA JIEMEHTOB bu6nmnoreka [IOK
VIA-rpynmbr https://m.edsoo.ru/00ade64a
23 AnnoTponHbie MOAU(UKAIIUN CEPBI. bu6mmoreka [IOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepsl u e€
COCAMHEHUN B IPUPOJE.
XUMHUYECKUE CBOWCTBA CEPbI

https://m.edsoo.ru/00ade64a

CepoBoaopo, CTpOCHHE,

but6mmoreka [IOK

24 (1)1/1331 HCECKHC 1 XHMUACCKHIC https://m.edsoo.ru/00ade802
CBOMCTBA
bubmuorexa [JOK
25 Oxkcubl cepol. CepHast KUCIIOTa https://m.edsoo.ru/00adea28
26 IHonyuenu HOU KHUCJIOTHI Bubmiorexa IJOK
OJIYHCHHE CCPHO cio https://m.edsoo.ru/00adec8a
27 Brruncnenue MmaccoBoy 10U but6mmoreka [IOK
BBIXO/Ia MPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
3 OO6m1as XxapakTepHUCTUKA YJICMEHTOB bubmuotexa [JOK
VA-rpymisl. A3ot https://m.edsoo.ru/00adeeab
but6mmoreka [IOK
29 AmmuaK https://m.edsoo.ru/00adf004
o | Momeemn piomié e e B 10K
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY»
bu6mmoreka [IOK
31 A30THas KuCII0Ta https://m.edso00.ru/00adf306
| Lo g coreh B 0K
o P https://m.edsoo.ru/00adf518
ynoopeHuit
33 ®docdop. Oxcua pocdopa (V) u bubnuorexa [JOK
docdopHas kuciora https://m.edsoo.ru/00adf68a
o | Voo oot B LOK
N P https://m.edsoo.ru/00adfc20
yao0peHuil.
bu6mmoreka [IOK
35 Yraepon https://m.edsoo.ru/00adfd9c
36 Oxkcupl yraepojaa but6mmoreka [IOK



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

bubmuoreka [JOK

37 YrombHas KMCIIOTa 1 ¢& coMy https://m.edso00.ru/00ac006¢
[paktuyeckas padota Ne 4 o reme
38 "IlonyyeHue yriaekuciioro rasa. bubnuorexa [IOK
KauectBeHnnas peakiys Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
39 [lepBoHayanbHBIC TOHATHUS 00 bubmmorexa [LIOK
OpPraHWYECKHUX BEIECTBAX https://m.edsoo.ru/00ac054¢e
40 Kpemuuii u ero coeguHeHus Bubmiorexa IOK
https://m.edsoo.ru/00ae080a
[TpakTiaeckas padora Ne 5.
41 Penienue skcnepuMeHTaIbHBIX bubmuotexa [JOK
3aj1a4 1Mo Teme «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI U UX COCTUHEHUS
2| Bomeiume reverarmn Butmorera LIOK
https://m.edsoo.ru/00ae0e18
COCITMHCHUS
43 OO6m1as XapaKTepHUCTHKA, bubmuorexa [JOK
¢du3nUecKkre CBOMCTBA METAIIIIOB https://m.edsoo.ru/00ae103e
44 XUMHUYECKUE CBOMCTBA METAILJIOB bubmorexa LOK
https://m.edsoo.ru/00ael 156
45 CrocoObI OTydeHUsT METaJIIOB. bubmuorexa [JOK
CruiaBbl. https://m.edsoo.ru/00ael 156
46 [TonsATHE O KOPPO3UHU METAIIIIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 [lenounpie Meanb: https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U but6mmoreka [IOK
KaJnusg https://m.edsoo.ru/00ae14b2
49 [IlemoyHO3eMeNbHBIC METAJIIBI — but6mmoreka [IOK

KaJBLIUNA 1 MarHui

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



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK

>0 BaxHCHIIME COCMHCHNS KabIHs https://m.edsoo.ru/00aec15e8
51 0606HUJeHHe U CUCTEMATU3aLUsL
3HAHHUH
57 JKEcTtkoCcTh BOIBI U CIIOCOOEI €8 but6mmoreka [IOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
ITpakTryeckas padora Ne 6 1o TeMe
53 ")IIZéCTKOCTB BOEBI u MeJIOI[I)I eé bubmorexa LIOK
" https://m.edsoo.ru/00aclae8
yCTpaHEHUs
. Bbu6moreka [JOK
>4 Amomminii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmmorexa [LIOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bub6mmoreka [IOK
>6 eneso https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIBI U COTTH bu6nmoreka [IOK
xkenesa (I11) u sxenesa (111) https://m.edsoo.ru/00ae35¢6
53 O6o6uvleHI/Ie U CHCTeMaTH3aLHs
3HAHUN
[TpakTuueckas padora Ne 7.
59 Pemienue skcnepuMeHTaIbHBIX bubmuotexa [JOK
3a1a4 1o Teme «BakHewire https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COETUHEHHS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYCCKHX PEAKIIHi, €CITH OJTHH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bu6mmoreka [IOK
COJICP)KUT IIpUMecH. Berancnenus https://m.edsoo.ru/00ael1750
MacCCOBOM JIOJU BBIXOJIa TIPOYKTA
peaknuu
61 O606HvleHI/Ie M CUCTEMATH3aIUs
3HAHUN
62 KontponbHas padota Ne4 o teme
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«Baxneme MeTajuIbl U UX
COECIUHEHUSY

63 BemecrtBa u matepuaisl B 1 but6mmoreka [JOK
[IOBCEIHEBHON KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HEHUE 1 bu6mmoreka [IOK
OKpY’KaIOIIEeH CpeIbl https://m.edsoo.ru/00ae4270
65 Posib xumMum B penieHun 1 bu6mmoreka [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubnuotexa [JOK
CHUCTeMAaTH3AIIVsI 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001ICHHE 1 1 bubmuotexa [JOK
CHUCTeMAaTH3AIIVsI 3HAHUH https://m.edsoo.ru/00adb33c
63 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CUCTeMAaTH3aIHsI 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YEBHO-METOJANUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A., AKnroOHEepHOE
obmectBo «M3marenscTBO «IIpocBemienne»

* Xumus, 9 kmacc/ 'abpuensa O.C., OctpoymoB WN.I"., Cnaakos C.A., AKiimoHepHOE
obmectBo «M3marenscTBO «IIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

I'a6puensn O.C. , CnagkoB C.A. HacronbHas kHura yuutens. — M.: Jlpoda, 2018
["abpuensn O. C., Bockoboiinukosa H. I1., Slmykosa A. B. HactonbHast kHUra yuyuTesns.
Xumus. 8 ki1.: Meroanueckoe nocoobue. - M.: JIpoda, 2021.

INabpuensH, O. C. Metonuueckoe nmocodue k yueouunky O. C. 'abpuensHa «XuMus». 8
knacc / O. C. I'abpuensn. — M. : lpoda, 2021

4. I'abpuensn, O. C. Meroguueckoe nocooue k yueoOnuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. IN'abpuensn. — M. : JIpoda, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubnmoreka L{OK https://m.edsoo.ru/7f41a636

http://www.chemnet.ru ['azeta «Xumusi» 1 cailT 1iis yuautens «5 uay Ha ypoK XUMUK
http://him.1september.ru Enunas komtekuus LOP: [IpenmerHas komnekust « XuMHsI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE YKCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o0mmeodpa3oBaTeibHOTO IOpTaia



