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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a takke Ha OCHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEePUCTHKH COJCPIKAHUS, PEKOMEH/TyEMYIO TIOCIIeI0OBATEIIbHOCTD H3y4YCHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXKHOCTH TIPEAMETA IS peaTn3auu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelNbHON NpPOTrpaMMBI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHuUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITLHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
peuieHus TH00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealln3aliy BO3MOXKHOCTEN JJIsl CaMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronimxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHalbHOM e TENbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS MeJaroruuecky ajanTuPOBaHHbBIM OTpaskeHHEM 0a30BOi
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHSITHIA OPraHUYECKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICITICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTeMaTHYeckoe mpuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPYKAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMH K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3Yy4YCHUS XMMHH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
no3HaHus B Xumuu. Yucteie BemecTBa 1 cMecH. CriocoObl pa3ielieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KonnuecTo Bemecta. Mousib. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €JMHUII BellecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamms XUMUIECKUX PEaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHust ¢ J1abopaTopHbIM O0OpY/IOBAaHMEM, M3yU€HHWE W OMHCaHWE (PU3UUECKHX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOACHUE U
OTMCaHKE NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pas3iioskeHue caxapa, B3auMOJIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pa3eneHus CMECe:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAaHUE, BbIMApUBAaHUE, JUCTWIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM CONM, HAOJIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEKYI
(IIapocTepIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JlabopaToOpHH U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TONIMBO: yroiab M METaH. 3arpsi3HEHHE BO3]yXa, YCUJIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

MonspHblil 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKre U XUMHUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumaos.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. OU3ndecKkue U XUMHYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TPEKpaIleHus TOpeHus (Mmoxapa), 03HAKOMIICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIEeI0OBaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIN3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJIa IPYyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUABI ¥ THIPOKCUIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. JI. Y. MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIINi (TOpEHUE, PEAKIIMK PA3JIOKEHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: HaydHbIN (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIUJ, HN30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, npixanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUTUYECKON PEIIETKH M BUa XUMHUYECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIAOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHIE YPABHEHUS.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBeCHH. DaKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOI
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHIEM METO/1a DJIEKTPOHHOTO OaaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiiun moHHoro oOMeHa. YCIIOBUS NMPOTEKAHHUS PEaKUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIiecca TUCCOLMALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakTepucThkKa TajoreHoB. (OCOOEHHOCTH CTPOEHHUsT aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBogopod. ComsHas KHCIIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaTr-uoH. HaxoxxneHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHUSA. A30T, pacupocTpaHeHuWe B Hpupojae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolled cpe/bl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmonwszoBanue ¢ocdaTtoB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMu4ecknue cBoiicta. Ayncop6ouus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIOTe3a TII00aIbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH 3¢ dekT. YroibHas KucCioTa U e
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpoMbIlIeHHOCTH. [loHsTHE O OMOJIOTHYECKH BaKHBIX BELIECTBAaX: jKHpax, Oeykax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OO6mwue mnpencraBieHuss o6 okcuae kpemuHus (I1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€301MacHOTO UCMOIb30BaHMUS CTPOUTEIHHBIX MATEPUAJIOB B MOBCEAHEBHON YKU3HU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHUH (BO3MOXHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydEeHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHACOMATEpUAIOB), 00pa3aMu a30THBIX U GPocOpHBIX ya0OpeHuH,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTUBOra3a, MojiyueHue, coonupaHue, paclio3HaBaHUe U U3y4eHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIbHBIX 33a4 110 TeMe «BakHele HeMeTallIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. Meraminueckas CBA3b U METANIMYECKass KPUCTAUIMUECKasl pEelIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3aMThl UX OT Koppo3ud. CIutaBbl (CTaib, YyryH, TIOpATIOMUHHMA, OpOH3a) W HUX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYECKE U XUMHUYECKUE CBOMCTBA MArHusl M Kaiublivs. BaxHelne COeMMHEHUs KaabLHs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJIeHue B mpupoje. Gusnyueckue U XMMUUECKHE CBOWMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, ruapokcuasl u conu kenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJAA KajdblUsi W HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlbLus, aTIOMUHUS, [IMHKa, kerne3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHHS U THUIPOKCUIA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObITy. IlepBas moMomip MNpU XUMHUYECKHX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3lioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJTMMEPHbIE MaTEPHAIIBI).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dusuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTATUINYECKAs PEIIETKA, CIUIABBI, (PU3HUECKIE BEIUYUHBI, €THHHILIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunTes, npixanue, Owochepa, 3KOcHCTEMAa, MUHEpPAIbHBIC YIOOpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE TIOPOJBL, IOJIE3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMAITM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEPeOBBIX TOCTHKECHUSIX H OTKPBITHIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIE3HOW,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3ULIUHA HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33pCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYyYHOH KapTHHBI MUPA, TIPEACTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YENIOBEKA C MPUPOIHOI CPEeOi, O POJIM XMMHUH B MO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATENBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M MCCIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHWE TMOCIEACTBHI W HENPHUITHE BPEIHBIX IPUBBIYCK
(ymoTpeOneHus: ankoroJisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO MpodeccHii 1 Tpyaa pa3InyHOTO poja, YBaKECHHE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IIPUPOJIE KaK UCTOYHUKY XKU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa 3KOJOTHYECKUX MpOoOJieM U MyTed MX pelieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMBIE UIS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATHSMH), HUCIOJIb30BaTh MOHATUS JUISI OOBSCHEHUS OTACIBHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYXKICHHs (MHIYKTHBHBIC, NEIYKTHUBHBIC, MO aHAJOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIE B XUMHH MOJIEJIbHbIC TPEICTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (HOpM IMPEICTABICHHSI, TOJTy9aeMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTh PA3JINIHBIC METOJIBI U 3aIPOCKI TIPH TIOUCKE M 0TOOpe H(pOpMAIUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIILHO BBIOMPATH ONTUMAIBHYIO (QOpMYy TpeACTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIIeNOBaTeNbCKOM
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMYIHpPOBaTh CBOU NPEIIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (1a0opaTOPHOrO ONBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHWs MO3UIMI (0OCyxkIeHus, 0oOMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPENeNsITh 1eNId AeTeNbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPENIOKEHHBIN aITOPUTM JEHCTBUI IPU BHITIOJIHEHUH 3a/IaHUN
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUU 3a/IaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macT «XUMUsS», BHIBI JEATEIFHOCTH MO TOJIYYEHHUI0 HOBOTO 3HAHMSA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JI0JIsl XAMUYECKOTO AJIeMEHTa
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peakIuii: peakiy COSAMHEHUS, PEAKIIMK PA3I0KEHUs, PEAKIIUU 3aMEIICHUsI, PEAKIIUN
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi A0JIs BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHsI) B pACTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKHUX PEAKIUM;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHWYECKUX COeTMHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», manble U OOJbIIME TEPUOMABI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEpXKJas  ONWCAaHWE MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUYMHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

clieoBaTh IMpaBWJIaM TIOJIb30BAHUSA XMMHYECKOW TMOCYylIOW U  J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOMpaHui0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIy 0OyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATENLHOCTD, CTENEHb OKUCIICHMS, XMMHUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IMpeAeiabHO JO0IMyCTHMAas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsI COCTaBleHUS (OpMYNIT BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHUYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy lleprnoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs, KOTOPbIE UMEIOTCS B IEPHOINYECKON TalIHnIIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee YMCI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
Ipezienax MajbIX IEPUOJIOB U IVIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOM TUCCOLMAIIMU KUCIOT, IIEJI0YEH U COJIEeH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyIOBaHHEM, a TaKKe IpaBHja OOpalIeHUs C BEMIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoanunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 3 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK
31 XAMIHECKHX JMeMHTOR /1. 1. ! https://m.edsc]i).ru/7f41837c
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?LH((:)- ’ 8 bubmorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15 bubmmorexa [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrtpoiasbubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHue u yriydienne 3HaHUN bubnnorexa [JOK
1.1 5) 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIiu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
- 066111:;1 xapa\1;<|T§pHcha xgl;mqec:;x . BuGmorexa [OK
. 3JIEMEHTOB -TPYIIIIBL. au
Pyl P https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| smoventos VArpyni. sor doctopn | 7 I
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
T el B B , | Bk
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS



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 mo pazneny 25
Pasnen 3. Merasuiibl U MX COeIMHEHUS
. bubanoreka LIOK
31 Obte crojictsa meTaion 4 https://m.edsoo0.ru/7f41a636
3 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Wroro mo pazueny 20
Pa3nen 4. Xumus u okpyxkamwiias cpeaa
41 B 3 bu6mmoreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m,edsoo,ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
CICPBHOC BpEM https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KounyecTBo yacoB Jlata DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Kontpoabubie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoThI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [IOK
JKU3HHM YeloBeKa. Tea u BemecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUN 09.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBuiia paboThI B 1ab0paTOopuun 1 1 bubnuorexa [JOK
U TIPUEMBI 0OpAICHHUS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneHust CMecei 16.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK

. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPCHHOU COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmmorexa LIOK
23.09.2023 | https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKHUE DJIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUHMHUYECKUX ’ 1 bubmmorexa LIOK
25.09.2023 | https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB

8 [IpocThie U cnoKHbBIE BELIECTBA 1 bubmorexa HOK

30.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK

02.10.2023 | 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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyra.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX 07.10.2023 | https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHECHUHU 14.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MossipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SIBJICHUS. XMMHUYECKas PEaKIus 21.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubmuorexa [JOK
XUMUYECKHUX PEaKIIHi 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl bubmuorexa [JOK
BellecTB. XMMUYECKHUE YPAaBHEHUS 28.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IM’ bubmmorexa LIOK
. 06.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuaeckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ bubmorexa [IOK
’ 11.11.2023 | https://m.edsoo.ru/ff0d3f34
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIOTIETUCT. O6O6yIIJI.IeHI/Ie u Bubmiorexa LIOK
13.11.2023 | https://m.edsoo.ru/ff0d40c4

CHCTeMaTHU3alus 3HaHUuH



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtposneHas padota Nel mo Teme

bubmuoreka [JOK

20 «Beliectaa 1 XAMHICCKHE 18.11.2023 | https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3s — cMech ra3oB. CocraB
21 303;;:(21. Kucnopox — aneMeHT u Bubmuotexa LIOK
20.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusznUecKknue 1 XUMHUCCKHE
29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuorexa [JOK
okwucienus, roperne). [Toustre 06 25.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoOFbl TToTyYeHus KHCIIopoa B
23 nmaboparopun ZIquOMBIIHJIeleJOiTH. bubamorexa LOK
27.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
€aKIINH, TIOHATHE O
24 i)epML(I)XI/I,l\/II/I‘IeCKOM YpaBHCHUH bubamorexa LOK
’ 02.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTCPMHYECKHUX
peaKImsx
TorumBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeéHe¢1;03,ﬂyyl;(a CIIocoObI : bubmmorexa LIOK
’ 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAICHHUS
[TpakTrueckas pabota Ne 3 o
26 teme «llomydenue u cobupanue bubnuoreka [IOK
KHCJIOPO/1a, U3yUIEHHUE €ro 09.12.2023 | https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
97 Bonopox — aneMeHT u mpocToe bubnuorexa [IOK
BelecTBo. Haxoxaenue B mpupoie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusznueckue 1 XUMHUYECKUE

bubmuoreka [JOK

28 cpoiicTra pozopona. Tlpmvererine 16.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsITHE O KUCIIOTAX U COMSIX Bubmuotexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosry4eHust BOJ0poaa B bubnuorexa [JOK
nabopaTopuu 23.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o
31 TCII)VIC «Honyqelfne U coOupaHue bubmmorexa LIOK
. 25.12.2023 | https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE €TI0 CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo 30.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa
33 BEIIIECTBA rasa 1o e€ro U3BECTHOMY Bubnuorexa LIOK
. 13.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIEHUI 15.01.2024 | https://m.edsoo.ru/ff0d5708
razoB
35 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI 20.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [Tonsitue 06 bubnuoreka [JOK
HHIMKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIb.
37 Hacrimiennple 1 HeHACHIIIIEHHBIS bubmmoreka [JOK
pacTBopbl. MaccoBas 10Jist 27.01.2024 | https://m.edsoo.ru/ff0d5b40

BCIICCTBA B paCTBOPC



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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[Ipaktuyeckas padora Ne 5 o
teme «IIpurorosiieHrE pacTBOPOB

bubmuoreka [JOK

38 C onpeaenEHHON MacCOBOM J10JIek 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtposnsHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopon. Bogoposa. Boma» 03.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosydenune n XuMHYECKHE
41 CBoﬁ}SrBa KHUCJIOTHBIX, OCHOBHBIX 1 bubmmorexa LIOK
’ 10.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHJIOB
4 OcHOBaHHUSI: COCTaB, bubmuorexa [JOK
KiIaccu(uKaIus, HOMEHKIATypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune n XuMHYECKHE bubmuorexa [JOK
CBOICTBa OCHOBaHUIt 17.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIAaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tosnydenune n XuMHYECKHE bubmuoreka [JOK
CBOMCTBA KUCIIOT 24.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCOéLII) l'II:)J'Iy‘I)eHI/I}I XI/IMI/I‘IZSKI,/IG bubmmorexa LIOK
. ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6.
47 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI 02.03.2024 | https://m.edsoo.ru/00ad9b7c

HCOPraHN4CCKUX COCIUHEHUI
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I'eHernueckas CBA3b MEXKIY

bubmuoreka [JOK

48 flaccantit Hue Opratieciux 04.03.2024 | https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06o001IeHne U CHCTeMAaTH3AIHS bubnuorexa [JOK
3HaHUI 09.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbras padorta Ne3 o Teme
50 "OCHEBHHG KJ'II;CCI)I bubmuotexa LIOK
o 11.03.2024 | https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHU I
[TepBbie MOMNBITKH KIacCHU(pUKAIITN
51 xmpmqecm/lx 3JIEMEHTOB. E)[OHﬂil/Ie Bubnuorexa LIOK
16.03.2024 | https://m.edsoo.ru/00ad9ffa
0 TPYIIIaX CXOTHBIX AIIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XHUMHUIECKUX 31eMeHTOB [I. 1. 18.03.2024 | https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI Bubnuorexa LIOK
’ ’ 23.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubmuoreka [JOK
aTOMHBIX siiep. M30TombI 01.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aTOMOB 3JICMCHTOB bubnuoreka [JOK
Iepuoanyeckoii cucremsl J1. 1. 06.04.2024 | https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnmuoreka [JOK
[Mepnoauueckoii cucreme /. U. 08.04.2024 | https://m.edsoo.ru/00ada824

Menneneesa



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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3nauenue Ilepuoanueckoro 3akoHa
JJIA Pa3BUTHUS HAYKU U IPAKTUKU.

bubmuoreka [JOK

> J. . MenpeneeB — y4EHBIN, 13.04.2024 | https://m.edsoo.ru/00ada96e
MeJaror U rpaxJaaHuH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMU4ecKas CBSI3b Bubmuorexa LIOK
20.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHas bubnnorexa [JOK
XUMUYECKas CBA3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas bubnuoreka [IOK
XUMHUYECKas CBA3b 27.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubnuorexa LIOK
29.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO- bu6mmoreka [IOK
BOCCTaHOBHTEJIbHBIC PEAKIIHU 04.05.2024 | https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBHUTEIIH Bubmmorexa LIOK
06.05.2024 | https://m.edsoo.ru/00adb076
KonTpoibHas padora Ne4 1o Teme
65 <<CTp(I))eHI/Ie aTgMa. XuMHU4ecKas bubmmorexa LIOK
11.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBublit ypok. O600mIeHE U bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI 13.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBurlit ypok. O600mIeHE U bu6mmoreka [JOK
CHCTEMATU3aLMs 3HAHUI 18.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O00O1IIEHNE U bubnuorexa LIOK
CHCTEMATHU3aIUs 3HAHUH 25.05.2024 | https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka KonTposbubie | IIpakTnueckue Aata o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoThI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. 04.09.2023 | https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB X]I;/)IMI/I‘-IeCKI/IX AJIEMEHTOB 1 Bubnuorexa LIOK

. 09.09.2023 | https://m.edsoo.ru/00adb6h6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus u
3 HOMeHK?;aTy;)la HEOPTaHUYECKHUX 1 Bubnuorexa LIOK
11.09.2023 | https://m.edsoo.ru/00adb7e2
BEIECTB

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEHIETOK 16.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel no

5 teme «IloBTOpeHue u 1 1
yriyojaeHne 3HaHUH OCHOBHBIX 18.09.2023
pas3zesioB Kypca 8 Kiiaccay
Knaccudukanus XuMuyeckux

6 peaxung 1o ;IaBJ'II/I‘IHBIM 1 bubmmorexa LIOK

23.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsaTHE 0 ckOpOCTH

7 XUMUYeCKOH peakuuu. [lonstue 1 bubnuorexa [IOK
0 FTOMOTEHHBIX U TeTepOreHHbIX 25.09.2023 | https://m.edsoo.ru/00adbe9a
peakumsx



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

TlousiTe 0 XUMHUECKOM
paBHOBecuu. DaxkTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubmmoreka [{OK

8 XUMHUYECKON peaKiuu 1 30.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTHUECCKON
10 gmccl:)ounaunn.pCHnLHme 5 bubmmorexa [JOK
07.10.2023 | https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKkIuil bubmmorexa LIOK
09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHHI B CBETE
12 MpeACTaBICHUI 00 bubmorexa [IOK
. 14.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JIACCOLNAIIAH
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bu6mmoreka [JOK
AIIEKTPOJIUTHYCCKOM 16.10.2023 | https://m.edsoo.ru/00add8b2
JIUCCOLINAIIAH
14 [TonsaTHe o rumpoause coei bubmorexa [IOK
21.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUH 23.10.2023 | https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

[Ipaktuyeckas padora Ne 1.

bubmuoreka [JOK

16 «PellIeHIe SKCMEpHMEHTATLHELX 28.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTtposnsHast padota Ne2 mo
17 TeMe «DIEKTPOJIUTHIECKAs bubnuorexa [JOK
JUCconuanus. XUMHIECKHE 06.11.2023 | https://m.edsoo.ru/00addecO
peaKkIiu B pacCTBOPAX»
OO0mas xapakTepuCTHKa
18 ranI:)IreHOBI.) XHMqueCKHe buoamorexa [HOK
. 11.11.2023 | https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
Xmoposogopoa. ComnsHast
19 KI/ICJ'IIZ)Ta inl?vl:llquKHe CBOMCTBA. bubamorexa LOK
’ ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MOJTydeHUe, TPUMEHEHUE
[TpakTrueckast pabota Ne 2 o
20 TepMe «Honyqelfne COJISTHOM Bubnuorexa LIOK
. 18.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4deHUE e€ CBOHUCTBY
Brerauciienus 1mo ypaBHEHHSIM
21 XAMHYECKUX peal}(IEI/Iﬁ €CJIA ONH bubmmorexa [JOK
’ 20.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
99 OO6mras xapakTepucTuKa bubnmuorexa [JOK
aneMeHTOB VIA-rpymist 25.11.2023 | https://m.edsoo.ru/00ade64a
AmtoTponHbie MOIUGUKAITTT
23 cepbl. HaxoxieHue cepsol U e€ bubnunoreka [JOK
COEIMHEHUI B IPHPO/IE. 27.11.2023 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOWCTBA CEPBI
CepoBo10pO1, CTPOCHHE
24 (bngnqefml;e II/[I’ Xﬂfmqecx’ﬂe bubmorexa IOK
02.12.2023 | https://m.edsoo.ru/00ade802

CBOICTBA



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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Oxcuppl cepbl. CepHast KMCIIOTA,

bubmuoreka [JOK

25 (bmfl HCCIHE 1 XHMITHCCIHe 04.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
XHWMHUYECKUE PEAKLIH, JICIKALLNE
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a MmoJrydeHus: CepHOH bubnmoreka [JOK
KUCJIOTBI. XMMHUYECKOE 09.12.2023 | https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYXKaIOLIEn
Cpelbl COeTMHEHHUSIMU CEPBI
97 Brruncnenne MmaccoBoi 101 bu6moreka [IOK
BBIXO/[a MIPOJIYKTa PEAKIIUH 11.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T,
28 pacrpocTpaHeHHE B IPUPOJIE Bubnuorexa LIOK
’ 16.12.2023 | https://m.edsoo.ru/00adeea6
(bM3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMUaK, ero pu3n4ecKue u
29 XI/IMI/I‘IGC,KI/IG c(bl;oﬁCTBa bubmmorexa LIOK
’ 18.12.2023 | https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMEHEHUE
IIpaxktnueckas padota Ne 3 mmo
30 TepMe «Honyqelfne aMMHaKa bubmmorexa LIOK
. ’ 23.12.2023 | https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBOMCTBY»
A3OTHas KuCjoTa, 8
31 (dbuznveckue u XI/II,\/II/I‘IeCKI/Ie bubmmorexa LIOK
. 25.12.2023 | https://m.edso0.ru/00adf306
CBOMCTBA
Hcnonp3oBaHne HUTPATOB U
32 CoJIe aMMOHUS B KQ4ECTBE bubnmuoreka [JOK
MUHEPAIbHbIX YI0OpeHH. 30.12.2023 | https://m.edsoo.ru/00adf518

XHUMHUYECKOE 3arpsA3HCHUC



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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OKPYKarOLIEH CpeJIbl
COEIMHEHUSIMH a30Ta

dochop. Okcun dpocdopa (V) u
dbocdopHas kuciora,

bubmmorexa [{OK

33 bu3MUECKHEe 1 XUMUYCCKHE 13.01.2024 | https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJy4CHHUE
Ucnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAIBbHBIX bubnnorexa [JOK
ynoOpeHuii. 3arps3HeHue 15.01.2024 | https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
Vruepon, pacipocTpaHeHHE B
35 HpI/IpI(:lI: gmnr;ecxl;e " Bubnuorexa LIOK
’ 8 20.01.2024 | https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Okcuppl yriaeponaa, ux
W3UYECKUE U XUMUYECKUE
36 ?BoﬁCTBa. DKOJIOrH4ecKue bubmmorexa LIOK
22.01.2024 | https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C
okcuoMm yriepona (1V)
37 VYroJibHAs KUCIOTA U €€ COJn bubmmorexa LIOK
27.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o
38 teMe "llonydeHue yriekucioro bubnuoreka [IOK
raza. KauectBeHnnas peaxius Ha 29.01.2024 | https://m.edso0.ru/00ae027¢
KapOoHaT-uOH"
[TepBoHauanbHBIE MOHATHUS 00
39 oprpaHI/IquKI/IX BeIllECTBaX KaK O Bubmiorexa LIOK
03.02.2024 | https://m.edsoo.ru/00ae054e

COCAMHCHUAX YIiiepoa



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

bubmuoreka [JOK

40 Kpewinii 11 ero coenueis 05.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneimme 10.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
KonTponbras padora Ne3 o
42 TEME iBamHeﬁI;HHe HEMETAJIBI U bubmmorexa LHOK
12.02.2024 | https://m.edso0.ru/00ae0el8
WX COSTUHCHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTaJljIoB. MeTamnueckas CBs3b bu6moreka [IOK
M MeTaJITNYeCKast 17.02.2024 | https://m.edsoo.ru/00ae103e
KpPUCTAIUIMYECKAs PEIIETKA.
dusnvecKkrue CBOMCTBAa METAJIJIOB
XuMHYECKHE CBOMCTBA
44 METAJIIOB. DJIEKTPOXUMUYECKHUM Bubnuorexa LIOK
. 19.02.2024 | https://m.edso0.ru/00ae1156
PAI HANIPSKEHUH METaIOB
OO6mme crnocoObl MOTyICHUS
meTaioB. CruiaBel. Beruuciaenms
45 110 YpaBHEHUSIM XUMHYECKHUX Bubmuorexa LIOK
N 24.02.2024 | https://m.edsoo.ru/00ae1156
peaKIui, eClIi OJIUH W3
pEareHTOB COJICPKUT MPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
26.02.2024 | https://m.edsoo.ru/00ael278
47 [IlenouHbIe METAILITBI bubmorexa LIOK
02.03.2024 | https://m.edsoo0.ru/00ael14b2



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

48 OKcuibl ¥ THAPOKCU/IBI HATPUSA U bubnmoreka [JOK
KaJIust 04.03.2024 | https://m.edsoo.ru/00ael14b2
49 [ler0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMH U MarHUH 09.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxneiine coelMHEHUS bubmmoreka [{OK
KaJIbIIHsI 11.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o00meHre U CHCTEMaTH3aITHS
3HAHUH 16.03.2024
59 JKEcTKOoCTh BOJBI M CITIOCOOBI €& bubmmoreka [IOK
YCTpaHEeHUS 18.03.2024 | https://m.edso0.ru/00ae1886
[IpakTnueckas padora Ne 6 o
53 TGII)VIG ")KéCTKocI")rL BOJBI U bubmorexa OK
N " 23.03.2024 | https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bu6mmoreka [IOK
>4 AmoNHHIH 25.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 01.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
> Aeneso 06.04.2024 |  https://m.eds00.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTIU bu6mmoreka [JOK
xenesa (1) u xenesa (111) 08.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALUS
3HAHHUH 13.04.2024
[IpakTnueckas paborta Ne 7.
59 Pemrenne skcniepuMeEHTAIBHBIX bubnuoreka [IOK
3a/a4 1o teMe «BaxHele 15.04.2024 | https://m.edsoo.ru/00ae3de8

METaAJJIbl U UX COCOWMHCHUS)
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BrrunciieHus o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH, €CIIU OJUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPXKHUT IIPUMECH. 20.04.2024 | https://m.edsoo.ru/00ael750
Brruncrnenus MaccoBoi 10JH
BBIXOJIa MPOJIyKTa PEAKIIUU

61 O06o01enre U cucTeMaTu3arus 1
3HAHUHN 22.04.2024
KonTponsnas pabora Ne4 no

62 TeMe «BakHeHe MeTauibl | 1 97 04.2024
WX COCIMHCHUSDY

63 BemectBa u matepuainsl B 1 bubnuoreka [IOK
[IOBCEIHEBHOM )XU3HU YEIIOBEKA 29.04.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKPY KAroIe Cpe/ibl 04.05.2024 | https://m.edsoo.ru/00ae4270

65 Posib xuMuu B perieHun 1 bubmuorexa [JOK
9KOJIOTHYECKUX MTPOOIIEM 06.05.2024 | https://m.edso0.ru/00ae4270

66 PeseprubIit ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI 11.05.2024 | https://m.edsoo.ru/00ae0d0a

67 PeseprubIit ypok. O6001IeHNE 1 1 bubnmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI 13.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O60011IeHNE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI 18.05.2024 | https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Bribepure yueOHBIC MaTepHaIbI
Xumus. 8 kiacc: yue0. aist obmieoOpazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-¢ usn.,

ctpeotut. - M.: [lpoda, 2022. - 286 c.

Xumus. kace: yue0. uist oomeoopazoBarenbHbIX yupexaeauii / O.C. ['abpuensH. - 3-e u3j.,

ctpeoturt. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HactonbpHas kHura yuutens.
Xumus. 8 ki1.: Metonuueckoe rocobue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpaap aiist 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nmocodbue k yueonuky O. C. ["'abpuensaa « XuMusi». 8
kiacce / O. C. I'abpuensn. — M. : Ipocda, 2021. — 109.

4. T'abpuensn, O. C. Meroaudeckoe nocoodue k yueonuky O. C. ['abpuensna « Xumus». 9
kiacc / O. C. I'abpuensan. — M. : Ipocda, 2021. — 108.

5. Xumus : Texronorudeckue kaptel kK yueOHuKy O. C. ['abpuensna «Xumus. 8 Kiacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosoruyeckue kaptol Kk yueOnuky O. C. I'abpuensna «Xumus. 9 xknacey :
Mmetoauueckoe nocodue / JI. U. Acanoa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KontponbsHbie 1 ipoBepouHbie paboThl K yueOnuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: JIpoda, 2022.
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NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Eaunas xomutekuus L{OP: [IpenmerHas KoyueKims « XUMHUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komnekusa Poccuiickoro o0mieo0pa3zoBarenbHOTo nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoit

http://www alhimik.ru Bcepoccuiickas onuMiaa MKOJIbHUKOB TI0 XUMUAU
http://chem.rusolymp.ru Opranndeckast XuMuUsi: SJIEKTPOHHBIN YUCOHUK JUTS CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpbITHIIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucTaHunoHHas OJMMITHAA TI0 XUMUH: TEJICKOMMYHHUKAITHOHHBIH

00pa30BaTeNbHBIN MPOEKT






