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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE (eneparbHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPEACTABICHHE O IENsAX, OOIIel cTpaTeruu OOydeHHS,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 1O pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINYECTBEHHbIC
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITEIbHOCTH 00Y4aroIerocst o OCBOEHUIO y4eOHOIO COIepKaHuUs.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIIEHUSX YHEPTUU U 00 SBOJIIONUH BEIIECTB B IPUPOE, O MyTIX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIIOBCEJJHEBHOM JKM3HHM, TaKk ¥ B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4eOHOrO TpeAMeTa, KOTOPBIA SBISETCS MENaroruueckd aJalTHPOBAHHBIM OTPaKCHHEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKONW XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMBbI MOHATHH O XuUMHUecKo peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kKak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XUMHUYECKOM COCTAaBISAIOIIEH HAYy4HOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOro MpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy W3ydyeHHH XMMHUU Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS BaKHOE 3HAUYCHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TPHOOIICHHE OOYJaroNuXxcsl K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pazHooOpa3HON AEATEeIbHOCTH, MO3HAHUSA M CAaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH M OLICHUBATh SIBJICHUS OKPYXAIOLIErO MHUpa, HCIOJIb3ys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMMHYECKUX 3HAHUH U1 BBIPAOOTKHM SKOJOTMYECKH Ie1eco00pa3HOro MOoBeleHUs B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIECUYETIOBEUECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiectBa. Pu3nueckre CBOWCTBAa BEHIECTB. ArperarHoe cocrosiHue BemecTB. [loHsaTtue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo ¢popMyliaM XUMHUECKUX COSIMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKEeHUs, 3aMEIIEeHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (Pr3nUecKuX (TUIaBJICHHE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKaHMS XMMHUYECKHX peakuuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadusi, TMpoBeIEHHWE OUYUCTKH TMOBAaPEHHOM COJM, HaONIOJEHUE U OIHCaHue
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciaopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpocTtoe BemiecTBO. HaxoskneHue Boaopoa B MPUPOJIE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BellecTB B Boje. MaccoBasi 10is BEIIECTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Knaccudukanus OCHOBaHWH: MIENOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBoiicTBa KucaoT. P aktuBnoctu metauioB H. H. bekerosa. Ilosryuenue Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHNE COJIEpPKaHUsl KUCIOpOJia B BO3YyXE, MOIy4YeHUE, cOOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoaa (TopeHue), B3auMojeicTBHe Bojopoaa ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM [0JIEHW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKM WHIMKATOPOB B pacTBOpax KHUCIOT M IeJIoyel, M3yuyeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJM, PelIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueiimue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHYECKHX dyieMeHTOB. lloHaTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel I[lepruogudeckoid cucTembl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3otombl. OnektpoHbl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENIBbHbIE — peakiuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTAHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COSUHEHMS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 HCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK MW TOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMHM JUISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmire ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (akT, TUNOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHEpanabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAINIMYECKOM PEMIETKH M BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4ecKUX peakluil Mo pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKNE YPAaBHEHU.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAaKLMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHOU peakunu. COCTaBICHHE YPaBHEHUH OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTh. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHUS NMPOTEKAHUS peakUMi MOHHOIO OOMEHa, MOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oOpa3oBaHME BOJbI), OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KHCIOTa, XWMHYECKHE CBOWMCTBA, IOJIyYCHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne W (pU3MUECKHE CBOWCTBA MPOCTBIX BEUIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdaT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHH OKHCICHUSA. A30T, paclupoCTpaHeHHWE B TpUpojae, (QH3HUECKHe U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOoJIydyeHue,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH CPebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. Mcmonbp3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3 QekT. YroibHas KUCIOTa U €8
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITICHHOCTH. [IOHATHE 0 OMOIOTMYECKU Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o0 okcunae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPUAIOB B TIOBCEIHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUU (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KMCIIOTHI, U3y4EHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BHAEOMATEpUaoB), oOpa3amMu a30THBIX U PochOopHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MeAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJIJIbl U UX COETUHEHUSD.

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CtpoeHue MeraioB. MeTalinueckas CBsI3b M MeETaNIMYecKas KpHCTaUIMYecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YYT'YH, TIOPATIOMUHUI, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 3J1€eMEHTOB /.
W. MenneneeBa, CTpOeHHE UX aTOMOB, HaxoXieHHE B npupoie. OuznyecKkue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [Iprumenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[lenoyHo3eMeNbHbIE METAUIBl MarHuii M Kanbluii: monoxeHue B Ilepuomamueckoit
cucreme xumuueckux snemeHtoB JI. M. MenneneeBa, CTpoeHHEe UX aTOMOB, HaXOXXJICHHE B
npupojae. Ousnueckue ¥ XUMUYECKUE CBOWCTBA MarHus W Kajiblus. Baxneimve coeanHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumuueckux siaemeHToB [ U.
MenneneeBa, CTpoeHHE aToma, HaxOXKJeHHe B mpupoje. Pusndeckue U XUMHYECKHUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEJOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOpEeHHs jKele3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OTMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMCHU HOHAMH HATpU,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKaIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaeabHas TOIMyCTUMasi KOHIIEHTpaus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPH M3yYEHUHM XUMUU B 9 KJIacCe OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOLITAXCSI CACTEMHBIMH JIJIsI OTICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAONMIOJEHHE,  IKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsll, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3 161, CoIHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE y4eOHOM M BOCIIUTATEIHLHOM JAEATEIbHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOY4YaIOIIMXCSI PYKOBOACTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUEil 0 MEepeoBbIX JOCTUKEHHUSAX U OTKPBITHUAX
MHPOBOH M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 ycTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH,
yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOILM B IpOLECcCe 3TOW yd4eOHOU IesTeIbHOCTH, TOTOBHOCTH
OLICHUBaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3UIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKHE  NPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH M COCTABIIAIOLIME OCHOBY JUIS
[IOHMMAHUSl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHs MPUPOABI, B3AaUMOCBA3SX YEJIOBEKa C IPUPOJHON Cpelod, 0 posn
XMMUH B IO3HAHUM 3THX 3aKOHOMEPHOCTEHH;

MO03HaBaTeIbHbIE MOTHBBI, HAIpPAaBJICHHbIE Ha II0JIydEHHE HOBBIX 3HAHUI IO XHMMHH,
HeoOXoAUMBble JUId OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOHN JIMTEPATypOH, JOCTYHNHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHS 00yueHUs B laJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTHU COOIOACHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPyLy M pe3yiabTaTaM TPYAOBOH JeATENbHOCTH, B TOM 4HCIE€ HAa OCHOBE NPHUMEHEHHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHONW MpOo(pEeCCHOHATBHON AECSATEIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 370POBOr0 M 0€30I1acHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHHA, MOJYYaeMble NMPU U3YYCHUU XUMHH, JUIS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTHUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOLIeHaY4HbIE MOHATUS (3aKOH, TEOpHUs, NMPHUHIIMNI, TUIIOTe3a, (PaKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAayyHOM KapTHWHE MHpa, U YHHUBEpcalbHble ydeOHble AeWcTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIIJICHUS MPH OCBOCHHM 3HAHMIL:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATh OCHOBAaHUSA M KPUTEPUM Ui KIACCHU(PUKAIUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSATH B Mpoliecce MO3HAHUS MOHATHS (IIPeIMETHBIE U METaNpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyla M ypaBHEHHUE XHUMHYECKOW peakuuh — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEAKIHii, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXIACHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yiabTar, (opMyIHpoBaTh 000OIIEHHS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XHUMUYECKOTO COJIep)KaHUs, CIPaBOYHBIE IMOcCOOMsA, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAMK ¥ WILTIOCTPUPOBATH pEIIaeMbIe 33/a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
JEATeTbHOCTH HH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEJI0KEHHOM 3aa4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JICHCTBHM, ONpeaeNeHue KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMA 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOCHUIO O0O0S3aTENBLHOTO COJCpKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEpPIpETAINH, IPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YI4EOHBIX U HOBBIX CUTYalLIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX TMOHATHUH: aTOM, MOJEKylla, XUMHUECKUN SJIeMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAas M MOJIEKYJIsApHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISpHas
Macca, MaccoBasl JI0Jsl XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHM, MOJIIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakiusi, Kiaccu(UKaMs PEakuil: peaklud COEIUHEHUS, PEaKIUU pas3NOKEHUs, peakluu
3aMeIIeHHUs], peakuu 0OMeHa, 3K30- M SHJO0TEPMUYECKUE PEaKIMU, TeIUIOBOH 3((dekT peakiu,
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, panyC aToMa, XMMUYeCKas CBS3b,
MOJISIpHAsl ¥ HETOJSpHAs KOBaJeHTHAsl CBSA3b, MOHHASI CBS3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs! KOHIIEHTpallKs) B pacTBOPE;



WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITUM U IPUMEHSATH 3TU MOHATUS IpU
ONMCAHUU BEUIECTB U UX NIPEBPAILEHUI;
UCTOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpMya BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIIUI;
ONpEJENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHCIICHUS
2JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAIJIECKHOCTh BEILIECTB K OINpPENIEIEHHOMY Kilaccy
coeMHeHuI no GopmysiaM, BUJL XUMUYECKOH CBSI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPTaHUUECKUX
COEJIMHEHUSX;
packpsiBaTh cMbica [lepuoauueckoro 3akona . 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHUS B
[leproguueckoil cUCTEME, 3aKOHOB COXpPAaHEHHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYEeHHUs, 3aKOHa ABOTaipo;
OMKCHIBATh M XapakTepus3oBaTh TabmuMuHyto ¢opmy I[leprmonndyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «mnodouyHas noarpymnmna (b-
IpyIIa)», Majible U OOJbIINE EPUObI, COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B TaOJInLEe
«Ilepnognueckass cucrema xumuueckux osnemMeHtoB [l WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTUKAaMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, odiiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIuu
(M0 YKCITy M COCTaBY Y4acTBYIOLIUX B PEAKLIUU BEUIECTB, [0 TEIJIOBOMY 3D (DEKTY);
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEpXKJas  ONMUCaHWEe TpUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;
MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAadyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO MacChl BEILIECTB, MAacCOBYHO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COEIUHEHHs, MAacCOBYIO JOJIIO BEIIEeCTBA B pacTBOpeE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;
MIPUMEHATh OCHOBHBIE OII€pPAIlUM MBICIUTEIBHONU ACSITEIIBHOCTH — aHAJIN3 U CHUHTE3, CPAaBHEHMUE,
0000111eHIe, CUCTEMAaTH3AIIHNIO, KIIaCCU(UKAIINIO, BBISIBICHUE TPUYMHHO--CIIEICTBEHHBIX CBSI3el
— JUI1 U3y4YEHHUs CBOMICTB BEUIECTB M XUMHYECKUX PEAKLMM, €CTECTBEHHO-HAy4YHbIE METOJIbI
Mo3HaHusi — HaOJIOJeHHWe, W3MEpPEHUEe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIH );
ClIeIOBaTh MpaBUjIaM MOJIb30BaHHS XUMUYECKOW MOCYAON U 1a00opaTOpHBIM 000pYAOBAHHUEM, a
TakKe MpaBujiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIHUSMU 1O BBHITOJIHEHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpeneiNEHHOW MaccoBOMl Joneit
pPacTBOPEHHOrO BEUIECTBA, IUIAHMPOBATH W MPOBOJUTh XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH U KHUCIOT C TMOMOIIBI0 HHAUKATOPOB (JaKMYC,
benondranenn, METUIOPAHK U IPyTHE).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX MOHATUN: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYIIA,
UOH, KaTHUOH, AaHHOH, TIPOCTO€  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJIEHTHOCTD,
UIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEaKIMs, XUMHUYECKas CBS3b,
TEIUIOBOH 3 EKT peakiu, MOJIb, MOJIAPHBII 00BEM, pacTBOP, ANEKTPOJIUTHI, HEINEKTPOIIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlLINSA, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbBIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHME U BOCCTAHOBJIEHHE, aJUIOTPOIMS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAaJUIMYecKas), KpUCTaNINUYecKas



pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKluH, IpeneiabHO
nonycrumas konuentpanus [1JIK Bemecrsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHATHS NPU
ONMCAHNU BEUIECTB U UX MIPEBPAILECHUI;

UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS (OpPMya BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIUN;

ONpEENATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX ODJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPENEIIEHHOMY KJacCy COEIMHEHUU IO
dbopmynaM, BUI XUMHUYECKON CBS3H (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOW (hopmyse, XapakTep cpelsl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUH, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica llepuoanueckoro 3akona [[. M. MeHnmeneeBa M AEMOHCTPUPOBATH €r0
MIOHMMaHMe: ONMCHIBaTh U XapaKTepu3oBaTh TaOnuuHytro ¢opmy Ilepumonnyeckoil cucremsl
XMUMHMUYECKUX JIEMEHTOB: pa3inyarh MOHATUS «TJlaBHas noArpynna (A-rpymma)» U «1mobouHas
noarpynna (b-rpymmna)», maneie u OosblIME NEPUOABI, COOTHOCHUTH OOO3HAYEHMS, KOTOpPbHIE
UMEIOTCS B TEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTePUCTHUKaMH CTPOEHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij fpa, 00lee YnCciIo AIEKTPOHOB M paclpeesieHne uxX
I10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 001I[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHUH B IMpenenax MajiblX MEepUoJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOCHMS MX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMUUECKHUE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XMMHUECKUE peaKkluu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B pEaKLUWU BEIIECTB, MO TEIJIOBOMY 3(deKkTy, o
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOMME M Crenu(PHUUECKHe XUMHUUYECKHE CBOWCTBA MPOCTBIX H
CIIOXHBIX BEILECTB, MOATBEPXkAas OMHMCAHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AIIEKTPOJIUTUYECKON TUCCOIUAIIUHU KUCIIOT, IIEJI0Yeil U COoJeil, MOIHbIe U
COKpaIlEHHbIE YPAaBHEHUS PEaKlHMil MOHHOTO OOMEHa, YpaBHEHUS PEaKIMM, MOATBEPKIAOIINX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

MIPOTrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MIPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (OopMysie COEAMHEHHs, MAacCOBYIO JOJNIO BEIIecTBa B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOiroAaTh MpaBuUiia MOJB30BAHUS XMMHUYECKOW MOCYIOW M 1ab0opaTOpHBIM O00OpYyIOBAaHUEM, a
TakKe MpaBuiia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBITIOJHEHUIO
1ab0paTOPHBIX XUMHYECKUX OMBITOB MO IMOJYYEHHIO M COOMPAHHIO Ta3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJUTHh PEAKIUH, MOATBEP)KJAIOLINE KAUECTBEHHBIM COCTAaB PA3IMYHBIX BELIECTB!
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCHUA-HUOHBI, KATHOHBl aMMOHHMSI M HMOHBl H3YYEHHBIX METaJIOB,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONIEPALINN MBICIUTEIbHON AEATEIBbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000I11eHNe, CUCTEMATU3AINIO0, BBISBICHUE NMPUUYMHHO-CIEJCTBEHHBIX CBS3€H — I M3yd4eHUus
CBOMCTB BEUIECTB M XUMHUYECKMX pEaKLUi, €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUSA —
Ha0Jr0/IeHNe, H3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3je/ioB U KOE:S::::IZO Haton IpakTiaeckue DJIeKTpOHHbIe (L (POBbIE)
n/m TeM NMPOrpamMMblI Bcero paGoTh! paBoTLI o0pa3oBaTe/ibHbIE pecypchl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JISSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemiecTBa 1 XuMu4deckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. Baxneiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bu6moreka [IOK
00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucnorax 8 0 1 bu6moreka [IOK
U COJAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Htoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckas cucrema xumnieckunx 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aToMoB.
Xumudeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

[Tepnoandeckuii 3aKOH U
[lepuoanueckas cucrema

bu6mmoreka [JOK

3.1 XUMHUYECKUX anemeHToB Jl. U. 7 0 0 https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma

3.2 XuMu4ecKas CBI3b. 8 1 0 bu6mmoreka [JOK
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OKHUCIINTEIBLHO-
BOCCTAHOBHUTCIILHBIC peaKI_II/II/I

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 5
110 ITPOTPAMME
9 KVIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposwbie)
n/n MPOrpamMmmbl Bcero Kourpoaupie | Mpaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasznes 1. BenmecTBo 1 XUMHMYECKHEe peaKkIul
11 [ToBTOpeHME U yriuyoOaeHne 3HaHUH OCHOBHBIX 5 1 0 bubnuorexa [JOK
pasjesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS JUCCOIUALIMSL. 8 1 1 bu6mmoreka [JOK
XUMHYECKUE PEAKIH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl 1 UX COeTUHEHU ST
21 OO01as XxapakTepuCTUKa XUMUYECKHX 4 0 1 bubnunoreka [JOK
anemenToB VIIA-rpynmel. "anorexs https://m.edsoo.ru/7f41a636
22 mewenton ViArpymms, Cepan et 6 0 o Bubmorexa LIOK
https://m.edsoo.ru/7f41a636
COCIMHEHUS
23 OO11ast XapakTepUCTUKAa XMMUYECKUX 7 0 1 bubnuorexa [IOK

aneMeHToB VA-rpymnmsl. A30T, pocdop u ux

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

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

. bubnuorexa [JOK
2.4 anemMeHToB |V A-rpymmnsl. Yriepoa u KpeMHHiA 8 https://m.edsoo.ru/7f41a636
H X COCIUHEHUS
Wroro mo pazueny 25
Paszgen 3. Merajbl M UX COeAMHEHUA
. bubnuotexa [JOK
3.1 Obuwne cpojicTBa METa/IIOB 4 https://m.edso00.ru/7f41a636
. bubnuoteka [JOK
3.2 Baxselmme MeTauibl U UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oOKpy:Kamomasi cpeaa
4.1 BemntectBa 1 MaTepualisl B XKU3HA YEJIOBEKA 3 bubmaorexa LIOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 bubmorexa HOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

8 KVIACC
Komriectso tacon DJIeKTpoHHbIE U (POBLIE
N Tema ypoka Kontpoas | IlpakxtH Hata odpa3oBaTejibHbIE
n/n Bcero HbIE yeckue | HU3yueHUs
pecypcsl
padoTrel | padoThI
1 [Tpeamet xumun. Posie XMMUU B )KU3HU YEJIOBEKA. 1 0 0 01.09 bubmmoreka [{OK
Tena u BemecTBa ' https://m.edsoo.ru/ff0d210c
bubmmoreka [IOK
2 [ToHusTHe 0 MeTOAaX MMO3HAHUSA B XUMUHU 1 0 0 06.09 https://m.edso0.ru/ffod227e
IT o] «IT
3 naboparopmn n st ocpanemr e ) 0 1 ogog | BubmorexalOK
' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)
4 Uucrele BemecTBa U cMecu. CriocoObl pa3ienieHus 1 0 0 13.09 bubnuoreka [IOK
cMecei ' https://m.edsoo.ru/ff0d26ca
5 [Tpaktruueckas pabota Ne 2 «Paznenenue cmeceit 1 0 1 15.09 bubmuorexa [JOK
(Ha mpuMeEpe OYUCTKH MTOBAPCHHOMN COJIN )» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKYJTBI 1 0 0 20.09 https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 2909 bubnuoreka [JOK
XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 0 27.09 https://m.edsoo.ru/ffod2a6e
bubnuoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 0 0 29.09 https://m.eds0o.ru/ffod2ds0
o e e X | Btk
pMYyJIa. ' https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 0 0 06.10 bubnunoreka [JOK
MOJIEKYJIsIpHasl Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas goJs XUMHAYECKOTO DJIEMEHTA B 1 0 0 11.10 bu6mmoreka [JOK
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COCIMHEHHU https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KommyectBo BemectBa. Mouib. Mousipaas macca 13.10 https://m.eds00.ru/ffod5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKas 18.10 bubmmoreka [{OK
peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUSI XUMHUYECKUX 20.10 bubnuorexa [JOK
peakiuii ' https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHUsI MAaCcChl BEIIECTB. XUMUUYECKHE 2510 bubnuoreka [JOK
ypaBHEHUS ' https://m.edsoo.ru/ff0d3b88
17 Beraucienus koimaecTBa, MacChbl BEIIECTBA 110 2710 bubmmoreka [{OK
YpaBHEHHUSIM XMMHUYCCKUX PEaKITHit ' https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuaeckux peakiuii 08.11 bubmuorexa [JOK
(coeMHEHUSI, PA3IOKEHHSI, 3aMEIEHUs, 0OMEHa) ' https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-PHIMKIIONIEUCT. 1011 bubnuoreka [IOK
O0o001IeHrEe U cUCTEMATH3ALNAS 3HAHUMN ' https://m.edsoo0.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemectBa u 1511 bubmuorexa [JOK
XUMUYECKHE PEAKITHN» ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucnopon 1711 bu6mmoreka [IOK
— BIIEMEHT U MPOCTOE BernecTBo. O30H ' https://m.edsoo.ru/ff0d448e
22| (peastinm oxcremun, ropenne). Tomrme o 211 | BubmoteraLIOK
’ https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoOpl mosty4eHus: KUCIIOpoia B 1abopaTopuu 1 2411 bubnmuoreka [JOK
POMBIILICHHOCTH. [IprMeHeHne KuciIopoia ' https://m.edsoo.ru/ff0d497a
| ook e el v, o iy BiSaoa K
’ ' https://m.edsoo.ru/ffod4790
SHIOTEPMHUECKUX PEAKIUAX
TonnuBo (HedTh, yrojb U MeTaH). 3arpsisHEHUE bubnuoreka [IOK
25 01.12 .
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPAICHHSI https://m.edsoo.ru/ff0d4c4a
IIpaktuyeckas padora Ne 3 o teme «llonyuenue u bubnuorexa [IOK
26 M 06.12 )
coOupaHHe KHCIOPO/ia, H3yYCHHE er0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Boopos — 3neMeHT v MPOCTOe BEIIECTRO. 08.12 bu6mmoreka [JOK
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Haxoxnenue B mpupojie

https://m.edsoo.ru/ff0d4dd0

8 ®u3nyecKue 1 XMMHUYECKHE CBOMCTBA BOJOPOIA. 13.12 bubmuorexa [IOK
[Tpumenenune BoI0poOa ' https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 [TonsaTue o KUCIOTaX U COJISIX 15.12 https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK
30 CriocoObI MmoJTydeHust BOJAOPOIa B 1aOOpaTOpHH 20.12 https://m.eds00.ru/ffod4ddo
31 [IpakTnueckas padorta Ne 4 o teme «Ilonyuenue u 2219 bubnuorexa [JOK
coOMpaHue BOJIOPO/Ia, M3YUEHUE €r0 CBOMCTBY ' https://m.edsoo.ru/ff0d4f42
. . bubnuoreka [JOK
32 MomnsipHblii 00bEM Ta30B. 3aK0H ABOTAIPO 27.12 https://m.edso0.ru/ffod542e
SR A —— 201 | bubmorera LIOK
, Y Y Bell ' https://m.eds00.ru/ffod55a0
00BEMY
34| peactum 1 oorose sakons oGbun oo 1001 | Bromorexa IOK
peaxil ' https://m.edsoo.ru/ff0d5708
ra3oB
. bu6mmoreka [IOK
35 dusnyeckre 1 XUMHUYECKHAE CBOMICTBA BOJIBI 12.01 https://m.edsoo.ru/ffod587a
. bu6mmoreka [JOK
36 CocraB ocHoBanui. [TonsTne 06 HHIUKATOpaX 17.01 https://m.edso0.ru/ff0d59e2
. Bé)na KakK é)acnzopmenb. Hal\C/})IHIeHHBIC u 901 Bubmiorexa LIOK
HEHaCBILIEHHbIE PACTBOPHI. MaccoBasi 101 . https://m.edso0.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
- HI—I;aKTI/IIIeCKa}I pabota Ne 5 o Teme ) § 2401 BuGmuorexa LIOK
«[IpuroToBIeHIe pacTBOPOB € ONpeeEHHOH . https://m.edsoo.ru/ffodSeba
MacCOBOM JI0JIEil paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o teme «Kucnopo. 26.01 bubnuoreka [IOK
Bonopon. Boma» ' https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTas, Kilaccu(puKalys, HOMEHKIaTypa 31.01 bubmorexa LHOK
CHIBL: COCTAP, Kace HHA, HOME P ' https://m.edsoo.ru/ff0d664e
41 [TonyyeHne U XUMHYECKHE CBOMCTBA KHCIIOTHBIX, 02.02 bu6mmoreka [JOK
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OCHOBHBIX U aM()OTEpHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

42 OcHoBaHHusI: COCTaB, KJIacCU(DUKALINS, 07.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
. N bubnuorexa [JOK
43 [Tomy4yeHne 1 XMMHYECKHE CBOMCTBa OCHOBAHUN 09.02 https://m.edsoo.ru/ffod67ca
. bubmmoreka [{OK
44 Kucnotsr: cocras, knaccudukaims, HOMEHKJIATypa 14.02 https://m.edsoo.ru/ffodfee?
. bubnuoreka [JOK
45 [Tonyuenue 1 XuMHU4eCcKre CBOMCTBA KUCIIOT 16.02 https://m.edsoo.ru/ff0dfee?
16 Conu (cpennue): HOMEHKIIATypa, CIoCOObI 2102 bubnuoreka [JOK
MOJTYUCHHSI, XAMHYECKUE CBOMCTBRA ' https://m.edsoo.ru/00ad9474
47 g(iiiTp;LﬁgE::ﬂif;iif ga?l. 15(: T:;ZI 6<:<OCHOBHI>Ie 28.02 bubmorexa HOK
P A . ' https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHWUCCKUX COCAMHCHUIDY
48 I'enernueckas cBsi3b MKy KJlacCaMu 01.03 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI ' https://m.edso0.ru/00ad9a50
. bu6mmoreka [IOK
49 O0001IeHre U cucTeEMaTU3alMs 3HAHUN 06.03 https://m.edsoo.ru/00ad9ch?
KonTtponbras padota Ne3 o reme "OcCHOBHBIE bubmuorexa [JOK
50 o 13.03 )
KJIACChl HEOPraHUYECKHUX COCTUHCHHI https://m.edsoo.ru/00ad9ela
o | T e e oy Do IOk
’ Py a ' https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
52 [Tepuonuueckuii 3akoH u [lepuoandeckas cucrtema 20.03 bu6mmoreka [JOK
XxuMHUecKux 3aemeHToB JI. Y. Menpeneesa ' https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
53 Hepuozel, rpyrier, noArpyms! 22.03 https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
54 Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30Tomsl 03.04 https://m.edso0.ru/00ada342
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB llepronnueckoit cucrems /1. 1. 05.04 bubmiorexa LJOK

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHYCCKOT'O 3JICMCHTA 110 €I'0

bubmuoreka [JOK

56 nojoxenuto B [lepuoanueckoit cucreme . U. 1 10.04 https://m.edsoo.ru/00adag24
MenneneeBa
| e Mepuomeuote ot | ot Do 0K
i P T A ya ’ ' https://m.edsoo.ru/00adad6e
MeJaror U TpaxJaaHuH
58 DNEeKTPOOTPUIIATETEHOCTh AaTOMOB XUMUYECKUX 1 17.04 bubnuorexa [JOK
SIIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 HNonnas xumuyeckas CBs3b 1 19.04 https://m.edsoo.ru/00adac34
bu6moreka [IOK
60 KoBasneHTHasI OJIIpHAst XUMUYECKas CBSI3b 1 24.04 https://m.eds00.ru/00adaab8
bu6moreka [IOK
61 KoBanenTHas HemossipHast XuMudeckasi CBSI3b 1 26.04 https://m.edsoo.ru/00adaabd
62 HToroBast KOHTpOJIbHAS paboTa 1 03.05
bu6mmoreka [IOK
63 Creneip okucneHiA ! 04.05 https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
64 OxucnauTenu ¥ BOCCTAaHOBUTEIU 1 08.05 https://m.eds00.ru/00adb076
bu6mmoreka [JOK
65 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 15.05 https://m.eds00.ru/00adb076
66 Kontponbhas padota Ne4 o reme «CtpoeHue 1 17.05 bubnuoreka [JOK
aroMa. XMHUYECKas CBSI3bY ' https://m.edsoo.ru/00adb486
67 CocraBiieHHe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX 1 29 05 bubnnoreka [JOK
peakmuii ' https://m.edsoo.ru/00adb33c
68 O06001eHre U cUCTeMaTH3alus 3HAaHUI TI0 BCEMY 1 24.05 bu6mmoreka [JOK
Kypcy ' https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoandecTBO 4acoB

DJIeKTpOHHbIe U poBbIE

N Tema ypoxka Koutpoas, | Mpaktu Jata odpa3oBaTejibHbIE
n/n Bcero HbIE yeckue | HU3ydeHHs
pecypcsl
padoTrel | padoThI
1 [Tepuoanueckuit 3akoH. [lepuoanueckas cucrtema 1 0 0 04.09 bubnuorexa [JOK
xuMudeckux siementoB JI. . Menaencea ' https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 0 0 05.09 bubnuoreka [JOK
XAMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOIOB ' https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 0 0 11.09 bubmuorexa [JOK
BEILECTB ' https://m.edsoo.ru/00adb7e2
4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 0 0 12.09 bu6moreka [IOK
KPHCTAJUTMIECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
5 BxonHast KoHTpoJIbHAs paboTa. 1 1 0 18.09
6 Knaccudukanus XuMuueckux peakiuu 1mo 1 0 0 19.09 bu6mmoreka [IOK
pa3IMYHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN PEaAKIINU. bubmuorexa [JOK
7 1 0 0 25.09 .
IToHsITHE 0 TOMOT€HHBIX M T€TEPOTEHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
8| sumiorie na exopocts umacexoft peatit ) 0 0 |2600 | BuemoreraliOK
. P PCarh ' https://m.edsoo.ru/00adc28c
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHSI
bu6mmoreka [JOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 0 0 02.10 https://m.eds00.ru/00adcade
10 Teopus ANIEKTPOITUTUIESCKOHN TUCCOIHALINH. 1 0 0 03.10 bubnnoreka [JOK
CuIibHBIC U CIIA0BIC AIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68
. bubnuoreka [JOK
11 Wonnble ypaBHEHHS peakuuid 1 0 0 09.10 https://m.eds00.ru/00add448
XHUMUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUN B
12 CBETE MPEACTABICHUN 00 SIEKTPOIUTHUECKON 1 0 0 10.10 bubmorexa LHOK
' https://m.edsoo.ru/00add5d8
JIMICCOLIMAITUU
13 XUMHYECKHE CBOMCTBA COJICH B CBETE 1 0 0 16.10 bu6mmoreka [JOK
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https://m.edsoo.ru/00adb6b6
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IPEACTABICHUN 00 NIEKTPOIUTUIECKON
JUCCOLMALIUU

https://m.edso0.ru/00add8b2

. bubnuorexa [JOK
14 [Tonsarue o runmponuse comuei 17.10 https://m.edso0.ru/00add9d4
. bubnuorexa [JOK
15 O0600mmeHne u cucTeMaTu3aus 3HaHUK 23.10 https://m.eds00.ru/00addd12
16 [IpakTnueckas padota Ne 1. «Pemenue 2410 bubnnorexa [JOK
IKCIIEPUMEHTAILHBIX 33121 ' https://m.edsoo.ru/00addbfa
17 ff;ggg;) Hs;ziﬁqagziziNfcgg Tpleellw em[ XuMUYecKue 30.10 bubmmorexa [TOK
P g HHatt. ' https://m.edsoo.ru/00addecO
pEaKIyy B pacTBOPax»
OO6mrast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubmuorexa [JOK
18 . 07.11 .
CBOWCTBA Ha IPUMeEpPE XJI0pa https://m.edsoo.ru/00addfe2
XmopoBosopoa. CoJisiHast KHCIOTa, XUMHUYECKUE bubmuorexa [JOK
19 o 13.11 .
CBOWCTBA, MMOJIy4eHHE, PUMEHCHHE https://m.edsoo.ru/00ade104
[Ipaktuueckas padota Ne 2 o teme «Ilomydenne bubmuorexa [JOK
20 . .. 14.11 .
COJISTHOM KUCIIOTHI, H3yUCHHE € CBOMCTBY https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHHSIM XUMHYECKUAX 2011 bubmuorexa [JOK
pEaKIMii, €CITH OJMH U3 PEareHTOB JaH B U30BITKE ' https://m.edsoo.ru/00ade488
bu6mmoreka [JOK
22 OO6mras xapakTepucTuka 31eMeHToB VIA-rpynmbt 21.11 https://m.edso0.ru/00ade64a
’s Ae.]'IJ'IOTp(e)é'IHBIee MOSH(PUHKaHHH CCI;BI.)(H&XO):I[CHZIC 711 Bubmiorexa LIOK
“CPHL I ©C COCAMHCHIH B [PHPOAC. AUMHIACCKH ' https://m.edsoo.ru/00ade64a
CBOJCTBa cepbl
o4 CepoBosopo, cTpoeHue, (pu3nueckue u 28.11 bubnnoreka [JOK
XHMHYECKHE CBONCTBA ' https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTa, (U3HYECKUE U bubnnoreka [JOK
25 . 04.12 .
XUMHUUYECKHE CBOHCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKInu, JIeKAIIHe B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIoco0a MoTy4eHus: CEpHON 05.12 bubnunoreka [JOK

KHCIOTHL. XHMHUYECKOE 3arpsA3HECHUC Oprxca}omeﬁ
CpCabl COCAMHCHUSAMU CCPLL

https://m.edsoo.ru/00adec8a
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Brrunciienue MaccoBoi A0JIM BBIXOJA IPOJLYKTA

bubmuoreka [JOK

27 peakiuu 11.12 https://m.edsoo.ru/00adec8a
s1 XapaKTEPUCTHK MEHTOB VA-Tpymiibl.
28 gg(ﬂapajﬁgocigaflelmi zﬂlfppfpoge q)mnlt)lzgme U 12.12 bubmmorexa LHOK
’ N ’ https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA
29 AmMUak, ero (pu3nYecKue U XMMUYICCKUE CBOMCTBA, 18.12 bubmmoreka [{OK
MOJIyYeHHE U IPUMEHECHUE ' https://m.edsoo.ru/00adf004
30 [IpakTnueckas padora Ne 3 no teme «llomyuenue 19.12 bubnnorexa [JOK
aMMHaKa, U3y4eHHUE ero CBOMCTBY ' https://m.edso0.ru/00adf180
31 A3oTHas KucioTa, €€ pusnueckue u XuMUYECKue 25 12 bubnuorexa [JOK
CBOJCTBa ' https://m.edso0.ru/00adf306
Hcnonps3oBaHne HUTPATOB M COJICH aMMOHUS B
32 KayecTBE MUHEPaIbHBIX yA00peHui. XuMU4ecKkoe 26.12 bubnuoreka [IOK
3arpsA3HEHNE OKPYKAIOIICH CPeibl COCTMHEHUSIMHU ' https://m.edsoo.ru/00adf518
azora
33 31%?1%22 Eﬁiﬁfe?ﬁﬁf Epfnﬁngc%gbczggﬁga 09.01 bubmorera [TOK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
34 ﬁﬁﬁ‘éﬁiﬁiﬁfﬁ ;ﬂ%%i)%?lil%f Sarpaorde 15.01 bubmorexa [IOK
N ’ ' https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, 16.01 bubnmuoreka [JOK
(busnyecKkre 1 XUMHUYECKUE CBOCTBA ' https://m.edsoo.ru/00adfd9c
OKCE/I,Z[LI yriepoa, ux (pu3nuecKrue u XuMUYECKUe Bubmorexa LIOK
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C 22.01 .
https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 VYroJibHas KUCHOTA U €€ COJn 23.01 ﬁgggl;l/(;:.eelazcl)lo.orISIOanOO 6e
3B yreionoro rase. Kesecrsenman peakam 2001 Bubmorexa IOK
.o ' https://m.edsoo.ru/00ae027e
KapOOHAT-UOH
39 IlepBoHayanbHbIe MOHATHUS 00 OPraHUYECKUX 30.01 bubnuoreka [IOK
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BCIICCTBAX KAK O COCAMHCHUAX YIJICpOaa

https://m.edso0.ru/00ae054e

bubmuoreka [JOK

40 Kpemuuii u ero coequHEeHUS 05.02 https://m.eds00.ru/00ae080a
41 g(i?[i?ﬁﬁiiiﬂifbﬁiﬁai If(f T:;zl f(BaxcHeﬁnme 06.02 Bubnmorexa HOK
' https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI M UX COCTUHCHUS
42 KonTponsnas pabora Ne3 no teme «BaxHeiimne 1202 bubnnorexa [JOK
HEMETAILIBI K UX COEIUHEHUS ' https://m.edsoo.ru/00ae0el8
OO6mast XxapaKTepUCTHKa XUMUUYECKUX AIIEMEHTOB
43 — MeTa/lyIoB. MeTaindeckas CBs3b U 13.02 bubmmoreka [{OK
MeTaJTHuecKas KpUCTaJUTHIecKas peniéTka. ' https://m.edsoo.ru/00ae103e
dusnvecKkrue CBONCTBA METAJIJIOB
44 XuMHYECKHE CBOMCTBA METAJIJIOB. 1902 bu6moreka [IOK
DIEKTPOXUMHUYCCKHI PSi/T HAPSHKEHUH METaJJIOB ' https://m.edsoo.ru/00ae1156
OO6mwme cnocoOsI moTy4eHus: MeTauioB. CIUIaBhlI.
Brrunciienus no ypaBHEHHSIM XUMHYECKUAX bubmuorexa [JOK
45 o 20.02 .
PEaKIvii, €CITH OJMH U3 PEareHTOB COIEPIKUT https://m.edso0.ru/00ae1156
puMecH
bu6mmoreka [IOK
46 [ToHsaTHE O KOPPO3UU METAJLIOB 26.02 https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 [lenounbie MeTaib 27.02 https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
48 OKcHIbI ¥ THAPOKCU/IBI HATPUS U KAJIUS 04.03 https://m.eds00.ru/00ae14b2
49 [IlenmovyHO3EMENBHBIC METAILIBI — KAJIbIIUN U 05.03 bubnuoreka [JOK
MarHui ' https://m.edsoo.ru/00ae15e8
. bubnuoreka [JOK
50 Baxueiiue coequHEHUS KaJIbLIU 11.03 https://m.eds00.ru/00ae15e8
. https://resh.edu.ru/subject/les
51 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 12.03 son/3124/main/
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs 18.03 bubmmorexa [IOK

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 mo teme "XKEcTkoCTh bubmuorexa [IOK
53 N " 1 0 1 19.03 )
BOJIbI U METO/IbI €€ YCTpaHCHUS https://m.edsoo.ru/00aelae8
54 ATIOMHHHI 1 0 0 01.04 bubmorexa HOK
' https://m.edsoo.ru/00ae1c64
. bubnuorexa [JOK
95 AmboTepHBIE CBOWMCTBA OKCHJIA U THIPOKCH A 1 0 0 02.04 https://m.eds0o.ru/00ae1c64
bubmmoreka [{OK
56 Kereso . 0 0 08.04 https://m.edsoo.ru/00ae1d86
Oxcuppl, ruApoKcH bl U conu xxenesa (1) u xenesa bubnuorexa [JOK
>7 (D) . 0 0 09.04 https://m.edsoo.ru/00ae35e6
. https://resh.edu.ru/subject/les
58 O06o01enre 1 cucTeMaTru3aus 3HaHUA 1 0 0 15.04 son/1605/main/
59 g{iii?ﬂﬁiﬁiiﬂiﬁ?iiﬁ&l 15(? T:;IZI f(BamHeﬁmI/Ie 1 0 1 16.04 bubmorexa LIOK
' https://m.edsoo.ru/00ae3de8
METAJUTBI  UX COCTMHCHUSD)
BbrurciieHus Mo ypaBHEHUSM XHMHYCCKHAX
60 peaKIuii, eClii OJIMH U3 PEarcHTOB JaH B U30BITKE 1 0 0 2204 bu6mmoreka [IOK
WA COJICPXKHUT IPUMECH. BBIUMCIIEHUST MacCOBO ' https://m.edsoo.ru/00ae1750
JIOJT BBIX0JIa IPOJAYKTA PEAKIIHH
. https://resh.edu.ru/subject/les
61 O06o01eHre U cucTeMaTr3amys 3HaHUH 1 0 0 23.04 Son/2067/main/
62 Kontponbras padorta Ne4 o reme «Baxknenmme 1 1 0 2704
METaJLIbI U UX COCTMHCHUS
63 O0001IeHNE U cUcTEMATH3aWs 3HAHAN 1 0 0 06.05 https://m.edsoo.ru/00adb33c
64 Hrtoropas koHTpoOJIbHAS paboTa 1 1 0 07.05
65 BelecTBa 1 MaTepualibl B MIOBCEAHEBHOM YKHU3HU 1 0 0 13.05 bubmuoreka [JOK
JeJI0BeKa ' https://m.edsoo.ru/00ae3f50
66 XHUMHYECKOE 3arps3HEeHUE OKpYXKa 171 BI 1 0 0 14.05 bubmmorexa [IOK
CCKOE SATPASHCHHC ORPYRAIOLICH cpell ' https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
67 Ponb XuMuM B pellIeHNH SKOJIOTMUECKUX MpooIeM 1 0 0 20.05 https://m.eds00.ru/00ae4270
68 O06001IeHre U CUCTEMaTHU3aIus 3HaAHUHA 1 0 0 21.05 bubmuoreka [JOK
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 8 wimacce/ Tabpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIMOHEpHOE
obmectBo «M3marensctBo «IIpocBereHne»
o Xumus, 9 xmacc/ Iabpuensa O.C., OcrpoymoB WN.I'., CnamkoB C.A., AKIuOHEpHOE
obmectBo «M3marenscTBo «IIpocBereHne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1) Meronnyeckue pekOMEHIAMM Uil yuutens K yueOHuky "Xumusa - 8 k" O. C.
lNabpuensna, U. I'. Octpoymona, C. A. Cnaakosa.

2) T'abpuensa O. C. Xumus : 8—9-e ximaccsl : 6a30BBIH YPOBEHDb : METOANYECKOE TTOcoOue K
yueonukam O. C. IN'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa / O. C. I'abpuensu, C. A.
CnankoB. — Mockasa : [Ipocsemenune, 2022. — 80 c.

3) TopxoBenko M.IO. Xwumms. 8 kiacc: moypounbsie pa3pabotkn k ydeonwmky O.C.
INabpuensua, JIC. I'yzes, I'.E. Pyasutuca.

4) TopxoBenko M.IO. Xumus. 9 kiacc: moypounbele pa3paboTku k y4ueOHuky O.C.
INabpuensua, JIC. I'yzes, I'.E. Pyasutuca.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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