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MNOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma o xuMuu Jj1st 8 - 9 KI1accoB COCTaBlIeHA HA OCHOBE CIICAYIOIIUX
HOPMaTHBHO-TIPABOBBIX M HHCTPYKTUBHO-METOANYECKUX JOKYMEHTOB!

e depepanpHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @eneparum» No273- @3 ot
29.12.2012r. ¢ U3MEHEHUSIMH U JIOTIOJIHCHHUSIMHU.

e OI'OC OO0 (mpuka3z Munmnpocsemienus: PO Ne287 ot 31.05.2021).

e OOIT OO0 (mpuxa3z Munnpocsemienust PO Ne370 ot 18.05.2023).

e OcHOBHOM 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanusi MbOY
«DoxuHckas COLI Ne2y.

e [lonoxxeHus o pazpaboTKe M YTBEPKACHUH pabOYUX IPOrpaMM y4eOHBIX MTPEIMETOB,
KypcoB, qucuuiiud (Moayneir) MbOVY «®oxunckas COLLL Ne2y.

e VYyebHoro miana OOIT OO0 MBOY «®oxkunckas COLI Ne2y na 2024 - 2025
y4eOHBIHN TO/I.

e Kanenmapraoro yueOHoro rpaduka va 2024 — 2025 y4uebnsiii roq MBOY «DokuHCcKas
COLL Ne2y.

e @enepanbHoil paboueil nmporpammsl OO0 no yueOHOMY npenmeTy Xumus s 8 -9
KJIaCCOB.

[Iporpamma mo XWMUHM HAa€T TpPEACTABICHHWE O IEJsIX, OOIIeH CTpaTernu OOy4eHus,
BOCIIMTAHUS W PAa3BHTUs OOYJAIOIIUXCS CpEACTBAMHU YUEeOHOTO TpeaMeTa, YCTaHAaBIUBAET
00s13aTeNIbHOE TIPEIMETHOE COJIepIKaHUe, MTPEeIyCMaTPUBAET paclpeielieHHe ero Mo Kiaccam U
CTPYKTYpUpOBaHHME IO pa3jieiaaM M TeMaM [pOorpaMMbl IO XUMHH, ONpeIesseT
KOJIMYECTBEHHBIE W  KAYECTBEHHbIE  XapaKTEPUCTUKU  COJAEpPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHHUS! XUMHUHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKHA Y4EOHOTO TMpOIECcca, BO3PACTHBIX OCOOCHHOCTEH 00YJaronIuXcsi, OnpeaesseT
BO3MOXHOCTH MpeAMeTa i peaju3aluu TpeOOBaHWN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl Ha YPOBHE OCHOBHOTO o00miero oOpa3oBaHHs, a Takke
TpeOOBaHUN K pe3ylnbTaTaM OOydeHHs XHUMHHM Ha YypOBHE IleJiel H3ydeHus IpeaMera u
OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEJIbHON JEATENbHOCTH OOYy4YaloUmerocs IO OCBOEHUIO
y4eOHOTO COJepKAHUSI.

3HaHHUE XUMUH CIIY>KUT OCHOBOH Ui OPMHUPOBAHKS MUPOBO33pEHUS 00OYUaIOIerocs, ero
MIpeJICTaBICHUI 0 MaTepuaibHOM €AMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJIE, O MYTAX

peumieHus THOO0ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI 0e30macHOCTH, MpoOIeM 3ApaBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peald3allii  BO3MOXHOCTEH Il caMOpa3BUTUS U (POPMHPOBAHUS
KYJIBTYpPBI JIMYHOCTH, €€ 001Iel 1 GyHKINOHATHLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB WX  CAMOCTOSITENIbHOM  y4eOHOW  JeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW J>KU3HHM, TaK U B
npodeccuoOHaTBbHON AEATENbHOCTH;

3HAKOMHUT €O CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIsa HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TaroM B (hOPMUPOBAHUU
€CTECTBEHHO--HAYYHOH TPaMOTHOCTH 00yUaIOIINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJ B OJKOJIOTHUYECKOE OOpa3oBaHUeE
oOyJaronuxcs.



JlaHHble HampaBlieHUs B OOYyYEHHWU XMMHUU OOECHEUMBAIOTCS CIEeUU(UKON comepiKaHus
y4eOHOTO TpeMETa, KOTOPBIA SBISETCS IEJaroru4eckd aanTUPOBAHHBIM OTpPaKEHHEM
0a30BOIf HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aromMMHUCs CUCTEMBbI NEPBOHAYAIBHBIX MOHATUNA XUMUH, OCHOB HEOPraHUYECKON XMMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX NOHSITUNA OpPraHUYECKON XUMUHU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 110 XUMHH CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHUE CKJIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
2JIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKOoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY MOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHWNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuomanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AIEKTPOIUTUUECKON AUCCOLMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JApyromy,
BBINIOJIHASA (DYHKIMH OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYyYeHHs U3yJaeMbIX BEIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTaBICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. M3yuenue xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITeTbHOCTH YeJlOBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aJiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU I[IO3HABATEIbHBIX YMEHUH M UX HIPUMEHEHMH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30I1aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YPOBHE OCHOBHOIrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MPHOOpENH TaKKe LIeNH, KakK:

— (opmMHupoBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOKH K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThCI K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHsS HA CHCTEMaTH4YecKoe MpUOOIIeHHe OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABATEJIIbHOW  JESATENIbHOCTH,  HAaydyHbIM  METOJaM  TMO3HAHUf,
(hopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBMM, CIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeTbHOCTH, MO3HAHUS UM CAaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpCAIbHOE 3HAYeHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXAIOIIEr0 MHpPA, WCHOJb3ys 3HAHUS U
OTIBIT, TOJYYEHHBIE MPU H3YYCHHUH XUMHUHU, MPUMEHATh HMX TMPU pELIICHUH TMpoOieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH;

— (hopmupoBaHue y 00y4arOUIUXCSl TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 11€71€CO00pa3HOr0 MOBEACHHUS B OBITY U



TPYAOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMs CBOETO 3I0pPOBbS U OKPYXKAlOLEH NPUPOIHOU
cpensbl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIs U HANIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciio 9acoB, OTBEACHHBIX ISl M3Y4EHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwusi, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kimacce — 68
qacoB (2 Jaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHus B XUMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHust CMECEH.

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

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl Mo opmynamMm XUMUYECKUX COCTUHEHUMN.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHACHCAIMs BOJBI) U XUMHYECKUX (TOPEHHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxeHue runpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEHWE OYUCTKUA T[OBAapPEHHON COJM, HaONIO/IeHue U  OINHCAaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE 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.

Bonmopon — »snmemeHT W mpoctoe BemecTBO. HaxokaeHue Boaopoia B MPUPOJE,
(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 PacTBOpPbL. PacTBOpMMOCTH BellecTB B Bojae. MaccoBasi J0Jsl BEUIECTBa 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 nHeopranmdeckux coenuHenuidt. Oxcunabl. Krnaccuduxarusi OKCHAOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kmaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPHMBIE OCHOBAHMA.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa cosneil. @uznueckue U XUMU4eckue cBoictBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, 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
H3yueHHe CBOWCTB BOJOpoJa (TOopeHHe), B3auMOJEHCTBHE Bojopoaa ¢ okcugom mean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHONM MAacCOBOM [0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAcTBOpax KUCJIOT M IIeNoueH, M3ydeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3ajiau 1o TeMe «Baxkneinive
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

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

[lepBpie mMOMBITKM KJIacCU(UKALUKA XUMHYECKUX O3JeMeHTOB. IlloHaTtne 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. KopoTkonepuonnas u anmuHHonepuogHas ¢opmel [leproanueckoir cucTembl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX 3IeMeHTOB [lepuoaudeckoil CUCTEMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

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

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

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB META/UIOB W HEMETaNIOB, B3aUMOJECWUCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Meosicnpeomemnvie ceasu

Peanuszanus MeXnpeaMETHBIX CBA3EH MPU M3YUYEHUU XMMHH B 8 KJIacce OCYIIECTBIISETCS
4yepe3 MCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATHH,
SIBJIFOILMXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmie ecTecTBEHHO--HAYYHbIE IOHATHS: HAYYHBIH (aKkT, TUNOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUIN 3apsl, BEUIECTBO, TeJl0, O00bEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIae€Mbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KaJblUs U HUX COCIUHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHUE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUU BELIECTB, IO TEIIOBOMY 3(QQEKTy, MO H3MEHEHHUIO CTENeHEH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

Ilonsitue o ckopoctu xumuueckoil peakuuu. IlonsTue 06 oOpaTUMBIX U HEOOpPATHUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUHU, 3JIEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeEXaHM3M JHUCCOLMALMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XHUMHUYECKOM CBS3M.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKAHUS peaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAIEHHBIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KUCIIOT, OCHOBAHHUN U COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, Iejo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAECO MAaTepuajoB), MpPOBEIEHHE
OTBITOB, WITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue



ocajJKa, BBIJCTCHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMid (TOpPEeHUE, pPeaKkUH pa3lIokKEeHUs, COCAUHEHHs),
pacro3HaBaHHE HEOPraHMYECKUMX BEUIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka TrajnoreHoB. OCOOEHHOCTHM CTpPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA TPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydYCHHE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOPOBOIOPO/Ia HA OpraHu3M 4YeJIOBeKa. BakHenme Xiaopu bl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOITHBIE MOIU(HUKAIMN KUCIOPOJIa U cepbl. XUMHUYECKAE CBOHCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENsl Kiacca KUCIOT M crenupudeckue). XUMUYECKHE pPEaKInw,
JIeKallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMHI Cepbl (KUCIOTHBIC NTOXKIH, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKnue U XUMUICCKUE
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
bu3uvecKkue W XUMHYECKHE CBOMCTBAa (0OmMe Kak TIPEACTAaBUTENS Kilacca KHUCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXM, 3arps3HEHHE BO31yXa, MOYBbI M BOA0EMOB). Docdop, amroTpomnHble MoaubUKaALUN
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKHue U XMMUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE W HpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJI, IJMLEPHUH, YKCycHas Kkuciora). [IpuponaHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCKHUX U HEOPraHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u



KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIIOJIB30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Bakueiimme
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pa3loB HEOPraHMUYECKUX BELIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEIACHHE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HAKOMJICHHE ¢ oOpa3mamMu cepbl U €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIH30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTHI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuMM Ha Ccyib(paT-HOH W HaONloJleHue IMpH3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MOJIyueHue, CcoOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoOH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIWJIMKAT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHe
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETaJUIbl U UX COCAUHECHUSD).

MeTaJ/uIbl M UX COCAMHEHHSA

OOmast xapakTepUCTHKa XUMHUYECKHUX JJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU MX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHToB . . MenaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTalaoB. MeTaunyeckas CBA3b M MeETAJUIMYECKas KpHCTaJJIMYecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTayuioB. OOLIMe croco0b! MoJydeHus MeTaioB. [IoHsATHE 0 KOPPO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4YyryH, AIOPaIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[lenounsle MeTayIbl: NoJiokeHUe B [lepuoauueckoil cucteMe XUMUYECKUX 3J€MEHTOB Jl.
W. MengeneeBa, cTpoeHHE MX aTOMOB, HaxoxieHue B mpupoje. duznyeckue n Xxumudeckue
cBOMcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUABI HATpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHEHUH.

[lenouHo3emMenbHbIe MeTaUIbl MarHuid W Kanpluii: nojoxenue B Ilepuoandeckoit
cucreMe xuMmuuyeckux anemeHToB [I. M. MenneneeBa, CTpoeHHEe MX aTOMOB, HaXOXKJICHHE B
npupoje. Pusznyeckre U XUMUYECKUE CBOMCTBA MarHus W Kajublus. Baxueilmue coequHeHus
KaiblMs (OKCHUJ, TUIPOKCU, COIH). ZKECTKOCT BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AmoMmunuit: nonoxenue B Ilepuonmueckoil cucreme xumuueckux snaemeHtoB J[. W.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

XKeneso: mnonoxenue B llepmomnueckoil cucreMe xumudeckux odsnemeHtos [ .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conum kenesa (l1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METalIOB M CIUIaBOB, MX (PU3NYECKUMH CBOMCTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs U HATpUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE



BUJIEOMATEPUAJIOB), HCCIIEJOBAaHHE CBOMCTB JKECTKOM BOJBI, IIpolLlecca TOPEHMs XKeje3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJllOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (1), HabOIrOIEHUE W OMHCAHKE TPOIIECCOB OKPALIMBAHKS IJIAMCHH WOHAMHU HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAas cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM uYeioBeKa. be3onmacHoe KCIoJIb30BaHUE
BELIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momormipb Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (MpeneibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, naiee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHbIX CBA3€H MpU U3y4YEHUU XUMUU B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TaK U TOHATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KIacCU(pHUKanus,  IMEepUOJUYHOCTb,  HAOIMIOJEHHE,  JIKCIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3aps], MPOBOJAHHMKH, IOIYIPOBOJIHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: ¢otocunTe3, npixanwe, Omocdepa, IKOCHCTEMA, MHUHEPAIbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUEil 0 MEepeoBbIX JOCTUKEHHUSAX U OTKPBITHUAX
MHPOBOH M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOMHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
y4ueOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOM M JApPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIESTEIILHOCTH MPH BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TpOLiecCe 3TOHW y4eOHOM NesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE U TIOCTYNKM CBOMX TOBAPUUICH C IMO3ULUU HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIEICTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  NPEICTABICHHSA O  BEIIECTBE W XMMHMYECKOM  pEakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTaBIJISIOIIME OCHOBY JUIS
[IOHMMAHUSl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SX YEIOBEKa C MPUPOJHOW CPENoH, O poJin
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHBBI, HAIIPaBJICHHBIC HA IIOJIyYCHHE HOBBIX 3HAaHUN 10 XUMMH,
HeoOXoAUMBble JUId OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPaBOYHOM JIUTEpaTypOi, AOCTYMHBIMH TEXHHUUYECKUMH CPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

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

4)¢opMupoBaHNs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30MacCHOCTH TMPHU OOpalleHMH C XUMHUYECKMMM BeleCTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPyAy W pe3yinbTaraM TpyJOBOM JAEATEIbHOCTH, B TOM 4HCIE HA OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAaHUM 1O XWMHUHU, OCO3HAHHBIK BHIOOP WHAMBUIYAJILHOM TPaeKTOpUU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh a/IallITHPOBATHCS B MPO(PECCHOHANIBHOM Cpeae;
6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIIOCOOHOCTH TIPUMCHSTH 3HAHUS, TOJydaeMble NP HM3YYCHUHM XHMHH, JJIS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJIEHNS, YMEHUSI PYKOBOJICTBOBATHCSA UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAaHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHN  (BBIAEHATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKK H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpOolecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM pabdoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMPATh, AaHATTM3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIINIO PA3TMYHBIX BUJOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPUMEHATH Pa3IMUHbIe METOJIbI M 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAIM3UPOBATh B Ipoliecce y4yeOHOW M HMCCIenoBaTEIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJTHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
WCCIIEIOBATENILCKOM JEATEIPHOCTH TPU PEIICHNH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIEe 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH aJITOPUTM JEHCTBUHM NpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl HAay4HbIE 3HaAHHUS, YMEHHUS W CHOCOObI JeWCTBUH, crenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyueHnus B 8 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCUTENbHAas aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peakIi COSMHEHUS, PEAKIIUN PA3JIOKEHUS, PEaKIIMK 3aMEIeHUs], PeaKIIun
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsl M HEMOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAsl CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OpPMYNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOUHEHHWH 10 QopMmynam, BHJ XHUMHYECKOH CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoamueckoil cucTeMe, 3aKOHOB COXpaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmoboynas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMABI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHUE, SKCIIEPUMEHT (PEaIbHBII U MBICIICHHBIN);

e cleloBaTh MpaBUiaM [OJIb30BAHHUS XMMHUYECKOM TOCyAoH H  J1a00OpaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HBIX BeEHIECTB (BOJAOPOAAa U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHUCITIOT ¢ IOMOIIIbIO HHAWKATOPOB (JIakKMYC, eHONPTaNeHH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, TPOCTOE BEIECTBO, CI0KHOE BEILIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, oOpaTumMble W HeOoOpaTUMbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTAJUIMYEcKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJBb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (OpPMYya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCy cOoeAMHEHUM 1o (opmyrnaMm, BUJI XUMUYECKOW CBS3M (KOBaJEHTHas, MOHHAS,
MeTalsInyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akoHa JI. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHUTh O00O3HAuU€HHUS, KOTOpblE HMEIOTCS B MEpHOJUYEcKON Tabiuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHM CBOICTB 3JIEMEHTOB M HX
COCIMHEHUH B IPEJENax MaJbIX IEPUOJOB U TTaBHBIX MOATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XMMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
o0OpyJOBaHUEM, a TaKKe IpaBHia OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PAa3IMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW AECATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEajbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBO Yacos
Ne IpakTuyec | DJIEKTPOHHbIE (LH(pPOBLIE)
HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI KoHTposibH
n/n Bcero KHe o0pa3oBaTe/ibHbIE pecypchl
ble padoThbI
padoThbI
Paszgea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 5 bu6moreka [IOK
' MIPAKTHYECKON JIEATEITbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemectBa eCKHe pea 15 1
THECTRA M XHMITIECKHE peatdind https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiimme npeacTaBuTe Il HEOPraHNYeCcKNX BellecTB
bu6mmoreka [JOK
2.1 B .K Ml e 00 6
O3Ayx. RUCIOPOA. JORITHE 00 ORCHAAX https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.2 B I e 8 1
OAOPOAL-LIOHATHE O KHCIOTAX H COTLIX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsTHE 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edso0.ru/7f41837c
bubnuoreka [JOK
2.4 0) 7 11 1 1
CHOBHBIE KJIACChl HEOPTAHMYECKUX COEAMHEHUN httos://m.edso.ru/741837¢
Hroro no pazneny 30
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Paznen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xummuieckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema

bu6mmoreka [IOK

3.1 Y| . 7
XUMHYECKUX EMEHTOB /] €HJIeTieeBa httos://m.edsoo.ru/7fA1837¢
Crpoenue aToMa
3.9 Xumudeckas cBsizb. OKHCIUTEILHO- 8 bu6moreka [IOK
' BOCCTAaHOBHUTEJIbHBIE PEAKIINHT https://m.edso0.ru/7f41837c
bu6moreka [IOK
4 15
TOTO TO pasaeiy https://m.edso0.ru/7f41837c
PezepBHoe Bpems 3 brbmorexa [TOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

https://m.edsoo.ru/7f41a636
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MNOYPOYHOE IINIAHUPOBAHUE
83, 8 Oxnacewr

Koaun4ecTBO 4acoB

No DJIeKTPOHHbIE
n/n Tema ypoka Kontpoas | IlpakTuyu Aara uHppoBLIe
B H3yYeHUs odpa3oBaTejibHbIE
cero | Hele ecKue
padoThI padoTsbI pecypest
1 Nucrpykrax no Th. IIpenmer xumun. Posb xumun B 1 03.09.2024 bubnuorexa [JOK
KHM3HHM YesoBeka. Tena u BelecTa T https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonsiTre 0 MeTOaX MO3HAHUS B XUMHHU 1 05.09.2024 https://m.edsoo.ru/ff0d227e
3 i‘éﬁ'ﬁﬁ'&'ﬁﬁﬁ i’l%i@?ﬁ ﬁ;aﬁif;: ?IEQSS;?;;HHM 1 1 10.09.2024 | Duomuorexa LOK
A https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl pasieseHus bu6mmoreka [IOK
4 cMecei ! 12.09.2024 https://m.edsoo.ru/ff0d26ca
IpakTHyeckasi padora Ne2 «Paznenenue cmecelt (Ha bubmuorexa [JOK
5 . 1 1 17.09.2024 .
IpUMeEpe OYNCTKH MOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI 1 19.09.2024 https://m.edsoo.ru/ff0d2a6e
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 24.09.2024 bubnuoreka [JOK
XAMHUYECKHX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8
8 n 1 26.09.2024 bubmuoreka [JOK
POCTRIC H CIOACHBIC BetliecTBa T https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 01.10.2024 https://m.eds0o.ru/ffod2ds0
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas
bu6mmoreka [JOK
10 ¢dopmyna. BaneHTHOCTb aTOMOB XUMUYECKUX 1 03.10.2024 https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 08.10.2024 bubnunoreka [JOK

MOJICKYJIIpHasg Macca

https://m.edsoo.ru/ff0d323¢c
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MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

bubmuoreka [JOK

12 COCIMHEHNUHI 10.10.2024 https://m.edsoo.ru/ff0d350c

13 KonuuecTtBo BemiectBa. Moiib. Mosisipaast macca 15.10.2024 bubmorexa [TOK
: : o https://m.edsoo.ru/ff0d5230

DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKas bub6mmoreka [{OK
14 peakiust 17.10.2024 https://m.edsoo.ru/ff0d37fa

[Ipu3Haky n ycioBHs MPOTEKAHUSI XUMHUYECKUX bubnuorexa [JOK
15 peakiuii 22.10.2024 https://m.edsoo.ru/ff0d3al16

3aKOH COXpaHEHHUsI MAaCcChl BEIIECTB. XUMUUECKHE bubnuoreka [JOK
16 ypaBHEHHS 24.10.2024 https://m.edsoo.ru/ff0d3b88

17 Beruncnenus koandecTBa, MacChl BEIIECTBA 110 05.11.2024 bu6moreka [IOK
YPaBHEHHUSIM XUMHUYCCKUX PEaKI[Hit o https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakuuii (CoeTuHeHus, 07.11.2024 bubnuoreka [IOK
pas3ioKeHus, 3aMeleHHs, 0OMEHa) o https://m.edsoo.ru/ff0d3f34

19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICAUCT. 12.11.2024 bu6mmoreka [IOK
O0o001IeHrE ¥ cUCTEMATU3ALNS 3HAHUMN o https://m.edsoo0.ru/ff0d40c4

20 KonTpoabHast padora Nel no teme «Bemectsa u 14.11.2024 bubmuorexa [JOK
XUMUYECKHE PEAKIIHN» o https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon 19.11.2024 bu6mmoreka [JOK
— BIIEMEHT U MPOCTOE BelnecTBo. O30H T https://m.edsoo.ru/ff0d448e

22 duU3MYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa 21.11.2024 bu6mmoreka [JOK
(peaxiuu okucieHus, ropenue). [Tousrue 06 oxkcuaax T https://m.edsoo.ru/ff0d4614

23 CriocoOsl mostydeHus: KUCI0po/aa B 1abopaTopuu U 26.11.2024 bubnunoreka [JOK
MPOMBIILICHHOCTH. [IprMeHeHne Kuciopoaa T https://m.edsoo.ru/ff0d497a

| Tmoaplon sauenoh pa, o 212020 BSOS LOK
p b ’ o https://m.edsoo.ru/ff0d4790

SHAOTEPMHUUYECKHUX PEAKIUAX
o5 TomnuBo (HedTh, Yroab U MeTaH). 3arps3HeHne 03.12.2024 bubnunoreka [JOK

BO3ayXa, CITIOCOOBI €0 MNpeaAOTBPAlICHUA

https://m.edsoo.ru/ff0d4c4a
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IIpakTnueckas padora Ne3 no teme «Ilonyuenue u

bubmuoreka [JOK

26 coOMpaHue KKCI0POa, H3yUCHUE er0 CBONCTBY 05.12.2024 https://m.edsoo.ru/ff0d4ae2
27 Boaopon — sneMeHT u mpocToe BEMIECTBO. 10.12.2024 bubnuorexa [JOK
HaxoxeHue B mpupoe T https://m.edsoo.ru/ff0d4dd0
28 duznyecKkue U XMMUYECKHUE CBOMCTBA BOJIOPOAA. 12.12.2024 bubnuorexa [JOK
[Tpumenenune BoIOpOIa T https://m.edsoo.ru/ff0d4dd0
29 KonTpouabsHoe TectTupoBanue 3a | moayroaue. 17.12.2024 bubnuorexa [JOK
[ToHsiTHE O KUCIOTAX U COJISX T https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK
30 CriocoOsI MoTydeHust BOJAOPO/Ia B TAOOpaTOPHH 19.12.2024 https://m.eds00.ru/ffod4ddo
31 IIpakTuyeckas padora Ne4 o teme «llomydenue u 24122024 bubmuorexa [JOK
coOupaHue BOJOPO/Ia, M3YUEHUE €T0 CBOMCTBY T https://m.edsoo.ru/ff0d4f42
. N bubmuorexa [JOK
32 MomnsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO 26.12.2024 https://m.edso0.ru/ffod542e
Brruncienus o0b€Ma, KOJIMYSCTBA BEIIECTBA ra3a I1o bu6mmoreka [IOK
33 < 28.02.2024 .
€ro M3BECTHOMY KOJHUYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 361]23)3?;2302}:1?53’;1;”}:;}3 giﬁifﬁi“fflfoie 14.01.2025 | bromiorexa HOK
- . o https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI T'a30B
. bu6mmoreka [JOK
35 dusnyecke 1 XUMHYECKHUE CBOIICTBA BOIBI 16.01.2025 https://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIMKATOpAX 21.01.2025 https://m.eds00.ru/ffod59e2
37| mememuemte pactsops. Macoosa tom seticersa 23.01.2025 | BuoTera LIOK
11 p pBbL. A 1 e https://m.edsoo.ru/ff0d5b40
B pacTBOpe
38 | (pmrorontests paorabpon ¢ ompenenSiol 28.01.2025  Dudmioreka LIOK
PHTOTE e p P! peA o https://m.edsoo.ru/ff0d5eba
MacCOBO¥ JI0JIei pacTBOPEHHOTO BEIIECTBA»
39 Kountpoabsnas padora Ne2 o reme «Kucnopo. 30.01.2025 bubnunoreka [JOK

Bogopoa. Boma»

https://m.edsoo.ru/ff0d6342
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bubmuoreka [JOK

40 Oxcuppl: cocTaB, KIaccu(UKaIus, HOMCHKIATypa 04.01.2025 https://m.edsoo.ru/ffod664e
a1 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOTHBIX, 06.02.2025 bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB T https://m.edsoo.ru/ff0d664e
. bub6mmoreka [{OK
42 OcHoBaHusI: cocTaB, K1accuuKalys, HOMEHKIATypa 11.02.2025 https://m.edsoo.ru/ffod67ca
. . bubnuoreka [JOK
43 [Tonyuenue n XuMu4yeckue CBOMCTBa OCHOBAHUM 13.02.2025 https://m.edsoo.ru/ff0d67ca
. bubmmoreka [{OK
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa 18.02.2025 https://m.edsoo.ru/ffodfee?
. bu6moreka [IOK
45 [Tonyuenue u XuMu4eckre CBOMCTBA KUCIIOT 20.02.2025 https://m.edsoo. ru/ffodfee?
16 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI 25 02.2025 bubmuorexa [JOK
MOJIYUCHHSI, XHMHYECKUE CBOCTBA T https://m.edsoo.ru/00ad9474
47 | ormepimmssan s no 2avs «OcHoBiHE 27.02.2025 | DHomorexa LIOK
p A . A https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKHUX COCTUHEHHIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu 04.03.2025 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUI T https://m.edso0.ru/00ad9a50
. bu6mmoreka [JOK
49 O06o01eHre U cucTeMaTr3amus 3HaHUH 06.03.2025 https://m.eds00.ru/00ad9ch?
KonTpoabHnast padora Ne3 no teme "OCHOBHbIE bubnuoreka [JOK
50 - 11.03.2025 )
KJIACChl HEOPraHUYECKHUX COCTUHCHHI https://m.edsoo.ru/00ad9ela
[lepBble MOTBITKU KIACCU(PUKAIIMA XUMUYECKAX bubmmoreka [IOK
51 13.03.2025 .
a5eMeHTOB. [IoHATHE O IPYIIax CXOAHBIX HICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema 18.03.2025 bu6mmoreka [JOK
XUMHUYeCKuX 31eMenToB J]. 1. Menneneena T https://m.edsoo.ru/00ada52¢c
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIBI 20.03.2025 https://m.eds00.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30Tomnsl 01.04.2025 bubmorexa HOK

https://m.edsoo.ru/00ada342
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55 CTpoeHue eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 03.04.2025 bubnmoreka [JOK
[Mepuoauueckoii cucremsl J. . Menzeneena T https://m.edsoo.ru/00ada6bc
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €ro

. bubnuorexa [JOK

56 nosioxenuto B [lepuoanueckoit cucreme . 1. 1 08.04.2025 https://m.edsoo.ru/00adag24
MenneneeBa
3nauenue [leproauueckoro 3akoHa JUIsl pa3BUTHS

. bubnuorexa [JOK

o7 Hayku u npaktuku. JI. 1. MenneneeB — y4éHblii, 1 10.04.2025 https://m.edsoo.ru/00adad6e
MeJaroT U rpaxJTaHuH
DNEeKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX bubnuoreka [JOK

58 3JIEMEHTOB . 15.04.2025 https://m.edsoo.ru/00adaab8

bu6moreka [IOK

59 HNonnas xumudeckas CBs3b 1 17.04.2025 https://m.edsoo.ru/00adac34

bu6moreka [IOK

60 KoBanenTHas nossipHasi XauMu4eckasi CBsI3b 1 22.04.2025 https://m.edso0.ru/00adaab8

bu6moreka [IOK

61 KoBanenTHas HenossspHas XUMUYECKask CBSI3b 1 24.04.2025 https://m.edsoo.ru/00adaab9

bu6moreka [IOK

62 CreneHb OKHCIIEHUS 1 29.04.2025 https://m.edsoo.ru/00adae28

bu6mmoreka [IOK

63 IIpomexyTOYHAS HTOTrOBasi aTTECTAIUSI 1 06.05.2025 https://m.eds00.ru/00adb076

bu6mmoreka [JOK

64 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITNHI 1 13.05.2025 https://m.eds00.ru/00adb076

bu6mmoreka [JOK

65 OKucauTenu U BOCCTAaHOBUTEIIU 1 15.05.2025 https://m.eds00.ru/00adb4ss

66 KounrposbHnas padora Ne4 o reme «CtpoeHue 1 20.05.2025 bubnunoreka [JOK
aToMa. XHMHUYECKas CBSI3b) s https://m.edsoo.ru/00adb33c

67 O000111eHNE U CUCTEMATHU3ALMS 3HAHUN 10 TEME 1 92 05.2025 bu6mmoreka [JOK
«1CXD. Xumunueckas csizb. OBP» o https://m.edsoo.ru/00ad9ch2
O06o01eHne 1 cucTeMaTu3alus 3HaHu| 3a Kype 8 bubnuoreka [JOK

68 KJacca . 27.05.2025 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Oa, 90 k1ACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe LU (poBbIE
/i Tema ypoka Konrtpous | IIpakTn Hata o0pa3oBaTe/ibHbIE
Bcero | Hble yecKkue H3yYeHUs
pecypcsl
padoTsbI padoThI
L Mepmommeonan enovena xivmeonn nevernros |1 03.00.2024 | BHOmOTeRa LIOK
PHOA e https://m.edsoo.ru/00adb59e
. N. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnuoreka [JOK
2 N 1 05.09.2024 .
XAMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarnus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 10.09.2024 bubmuorexa [JOK
BEILECTB o https://m.edsoo.ru/00adb7e2
4 BI/I)I%I XUMHUYECKOH CBSI3U M THIIBI KPUCTAJUIMYECKUX 1 12.09.2024 EI/I6J'I.I/IOTeKa [HOK
PELIETOK https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopenue u
5 yTIIyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fIelioB Kypca 1 1 17.09.2024
8 Kiacca»
5 Knaccudukanus XuMuueckux peakiuu 1mo 1 19.09.2024 bu6mmoreka [IOK
pa3IMYHBIM IPU3HAKAM s https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIINU. bubnuoreka [JOK
7 1 24.09.2024 ]
[ToHsITHE 0 TOMOT'€HHBIX M T'€TEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
8| mammoune na exopoots xavimeokol peakiint ) 26.00.2024 | BHOmoTexa LOK
. P peaxt A https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 01.10.2024 https://m.eds00.ru/00adcade
10 Teopus 2AEKTPOIUTAYECKON AUCCOLUALINY. 1 03.10.2024 bu6mmoreka [JOK
CuitbHbIE 1 crta0ble 2JIEKTPOJIUTHI o https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMS peakuuii 1 08.10.2024 bubmorexa LHOK

https://m.edsoo.ru/00add448
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XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

. . bubnmoreka [JOK
12 MPEACTAaBICHUNA 00 AIEKTPOIUTHIECKOM 10.10.2024 https://m.edsoo.ru/00add5d8
JICCOITUAITIT
XHUMUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuorexa [JOK
13 MPECTaBICHU 00 IEKTPOIUTHIECKOM 15.10.2024 https://m.eds00.ru/00addgb?
JICCOITUAITIT
. bubnuorexa [JOK
14 [Tonsartue o runmponuse comnei 17.10.2024 https://m.eds00.ru/00add9d4
15 Sgﬁfﬂﬁﬁﬁiﬁﬁﬁfiﬁfcafﬁpfafﬁl%liiffne 22.10.2024 | Duomnorexa HOK
: o https://m.edsoo.ru/00addd12
pEaKIuu B PacTBOPAX)
16 IIpakTuyeckas padora Nel. «Pemenue 24.10.2024 bubnuoreka [IOK
IKCIIEPUMEHTAILHBIX 3312 o https://m.edsoo.ru/00addbfa
17 fggglgogzl;:;qziizz ; I/J:‘((:_)(?OH(I)/IZelItI/I: XUMUYECKHE 05.11.2024 bubmorexa HOK
P ¢ HHATHA: o https://m.edsoo.ru/00addecO
pEaKIy B pacTBOPax»
OO6mrast XxapaKTepUCTHKA TAJIOTEHOB. XUMHUUYECKHE bubmuorexa [JOK
18 . 07.11.2024 .
CBOWCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK
19 o 12.11.2024 .
CBOWCTBA, [MOJIy4EHHE, IPUMCHEHNE https://m.edsoo.ru/00ade104
IpakTuyeckas padora Ne2 o teme «llomyuenue bubnuoreka [JOK
20 . . 14.11.2024 ]
COJISTHOM KUCIIOTBI, U3y4CHHE €€ CBOMCTB https://m.edsoo.ru/00ade348
BrrunciieHus no ypaBHEHHSIM XUMHYECKUX PEaKIIHi, bubnuorexa [JOK
21 19.11.2024 .
€CIIH OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoreka [JOK
22 O6mas xapaktepuctuka aneMeHToB VIA-rpynmsl 21.11.2024 https://m.eds00.ru/00ade64a
23 copm e cosmmmenin npupore. Xvimacere 26.11.2024 | BuOoTera IOK
. ' o https://m.edsoo.ru/00ade64a
CBOICTBa cephl
24 CepoBosiopo, cTpoeHue, (pu3nueckue u 28.11.2024 bubnunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U 03.12.2024 bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE o https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAILE B OCHOBE

26 IIPOMBIIIJIEHHOTO CII0CO0a MOTy4eHus: CEpHO 05.12.2024 bubnuorexa [JOK
KUCJIOTBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH o https://m.edsoo.ru/00adec8a
Cpelbl COSTMHECHUSIMU CEPhI

27| Bavmcnene macoonsit o maxoss Moty 10.12.2024 | BrOMOrexa LIOK
— https://m.edsoo.ru/00adec8a

28| Asor. pacnpocrpaernie  pupone, e 12.12.2024 | BHOmoTesa IOK
CUMICCKIE CBOHCTEA https://m.edsoo.ru/00adeea6

29 AMMHaK, ero pundecKkne U XUMUIECKHUe CBOMCTBA, 17.12.2024 bu6moreka [IOK
MOJIyYCHHE U PUMEHECHHUE T https://m.edsoo.ru/00adf004

30 IIpakTuyeckas padora Ned no teme «llomyuenne 19 12.2024 bubnuoreka [IOK
aMMHaKa, U3y4eHHe €ro CBONCTB» T https://m.edsoo.ru/00adf180
A3oTHas KucaoTa, e€ GU3NIeCKue U XUMHUIECCKUE bubmuorexa [JOK

31 CBO¥iCTBA 24.12.2024 https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B

30 KaueCcTBe MUHEPAIBbHBIX YA0OpeHUN. XUMHUECKOE 26.12.2024 bubnuoreka [JOK
3arpsi3sHEHHE OKPYKAIOMICH cpeibl COeTUHEHUIMU o https://m.edsoo.ru/00adf518
azoTa

33 3%?1(222 gﬁiﬁi‘fﬁﬁ? Epfnﬁgqic?ii‘éql‘;%’%i’;a 28.02.2024 | buomiorexa LIOK
HoMydeHe https://m.edsoo.ru/00adf68a

34 qg?:(‘i:;g: o KadoeTe ﬁ?&ifpgg;];xl/)l/;i%};i;ﬁ; . 14.01.2025 < bromorexa HOK

3arpsi3HeHue npupoHo cpesl pochaTtamu https://m.edsoo.ru/00adfc20

35 VYrnepon, pacnpocTpaHeHue B Ipupo/ie, puandeckue 16.01.2025 bubnunoreka [JOK

1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yriaepona, ux (pu3nyecKkre 1 XuMU4eCcKue

bubmuoreka [JOK

36 CBOMCTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBS3aHHBIC C 21.01.2025 https://m.eds00.ru/00adfebe
okcuzom yriepoaa (1V)
N bubnuorexa [JOK
37 YronpHas KUCIIOTa B €€ COJTu 23.01.2025 https://m.eds00.ru/00ae006¢
In o4 "TT
B yrrecroro sk Katecrsensan peakitin 28.01.2025 | Bubmorera LIOK
no o https://m.edso0.ru/00ae027¢e
KapOOHAT-UOH
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuorexa [JOK
39 30.01.2025 .
BEIIIECTBAX KaK O COCAMHEHHSX yriiepoia https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40 Kpemuuii u ero coeaunenus 04.01.2025 https://m.eds00.ru/00ae080a
11 o5, P
41 3KE§§;;;:;¥:;BE:I?(0:;H£ISHO :glMe: zgamHeﬁmHe 06.02.2025 bubmorexa [TOK
o https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U MX COCTUHCHHSDY
KonTpoabHast padora Ne3 no teme «Baxueriine bubmuorexa [JOK
42 11.02.2025 .
HEMETAIUIBI U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OOmrast XxapaKTepUCTHKA XUMHYECKHX JIEMEHTOB —
METaJlJIoB. MeTaiindeckas CBsI3b M MeTaJIMYeCKas bu6mmoreka [IOK
43 v . 13.02.2025 .
KpHUCTajInuecKkas perérka. Ou3nuecKue CBONCTBa https://m.edsoo.ru/00ae103e
METaJUIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. 18.02.2025 bu6mmoreka [JOK
DIEKTPOXUMHUYCCKHI PST HANPSHKEHUH METAIIOB T https://m.edsoo.ru/00ael1156
15 | Dovucaens no ypasmenm o peakiui 20.02.0025 | BuGmotexa LIOK
’ o https://m.edsoo.ru/00ae1156
€CIIU OJTMH U3 PEareHTOB COJICPIKUT MIPUMECH
bubnuoreka [JOK
46 [ToHsATHE O KOPPO3UU METAJLIOB 25.02.2025 https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 [lenouHble METAIIIbI 27.02.2025 https://m.eds00.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUIBI HATPUSA U KU 04.03.2025 Bubmzorexa LIOK

https://m.edsoo.ru/00ael14b2
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bubmuoreka [JOK

49 IllenoyHo3eMENbHEIC METAIIILI — KAJIBIIMI U MarHui 06.03.2025 https://m.eds00.ru/00ae1568
N bubnuorexa [JOK
50 Baxneiiime coequHEHNS KaJIbIU 11.03.2025 https://m.eds00.ru/00ae 1568
51 O0001enne ¥ cucTeMaTu3anys 3HaHAN 13.03.2025
. " bubnuorexa [JOK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 18.03.2025 https://m.eds00.ru/00ac1886
53 IIpakTnueckas padora Ne6 no teme "KécTkocTb 20.03.2025 bubnuorexa [JOK
BOJIbI U METOJIbI €€ ycTpaHeHus " s https://m.edsoo.ru/00aelae8
. . bubnuorexa [JOK
54 ANIOMUHHAI U €r0 CBOMCTBA 01.04.2025 https://m.edsoo.ru/00ae1c64
AmpoTepHbIe CBOMCTBA OKCHIA U TUJIPOKCHIA bubnuoreka [IOK
55 AIFOMHAHHS 03.04.2025 https://m.edsoo.ru/00aelc64
. bubnuorexa [JOK
56 Keme3o u ero csoicTBa 08.04.2025 https://m.eds00.ru/00ae1d86
Oxcunpl, TuApOKCUIBI U cosn xkenesa (1) u xenesa bu6mmoreka [IOK
S7 (n 10.04.2025 https://m.edsoo.ru/00ae35e6
58 060611163{1/16 M CUCTEMATHU3AIHs 3HAHUH 110 TEME 15.04.2025
«Baxknennire MeTalIbl U UX COEUHEHUS
IIpakTuyeckas padora Ne7. Pemenue
59 AKCIIEPUMEHTAJILHBIX 3a7a4 1Mo Teme «BaxkHeimme 17.04.2025 Brbmiorexa LOK
o https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COEIUHEHUS
Boruricnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
60 €CJIM OJIMH U3 PEareHTOB JIaH B H30BITKE WIIH 99 04.2025 bu6mmoreka [JOK
COJICPKHUT IIPUMECH. BBIUKCIIEHHsT MaCCOBOM T0JIH e https://m.edso0.ru/00ael1750
BBIXOJIa MPOJIyKTa PEaKIUU
61 O060011IEHNE U PI/ICTeMaTI/I?»aI_II/I}I 3HAHUIA. 94.04.2025
Pemenune pacu€THbIX 33124
62 KonTpoabHnas pabdora Ned no teme «BaxHeiimne 29 04.2025

MCTAJJIbl U UX COCOWMHCHUS)
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

o | e s possem g ososznzs BEMOSLOK e

64 IIpomexyTouHasi HTOroBasi aTrecTanus 1 13.05.2025 E;IS?L?/(;ZI;ZC%?ISIOO% 4270

65 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpebl 1 15.05.2025 Eggg?/(;Z%Zi?IS/Oan 4270

66 Ponp xumuu B perieHny 3K0JI0rMUecKuX npoodaemM 1 20.05.2025 E’[I:[ISSJ,I:I;I/?T:ZI;ZC])_E)?IS/OOaGO d0a

7 | Ot ncxrosmm s Peeme | 20s20ms BT IO

68 %63(;(21;1%% Y CHCTeMaTH3alus 3HaHU# 3a Kypc 9 1 27 05.2025 E;ISJ;I;I/(;\[@EI;E; (ﬂ)(l)rllj/o()adgcbg
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IMTPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumus, 8 kimacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiinoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.T'., CnankoB C.A., AKIHOHEPHOE 00IIEeCTBO
«M3narenscTBO «lIpocBemenue»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. U3yuaem xumurio B 8 kiacce: auaaktudeckoe nocodue k yueOnuky O.C. I'abpuensna «Xumus.
8 Ki1ace» s yqaluxcsi U yaurtesnei — 5-e uza., ucnp u gon. — Mocksa: «bJIMK u K», 2018. —
224c.

2. lunakTuyeckue KapTouKu-3aJaHus o xuMuu: 8 kiacc: k yueoHuky O.C. 'abpuensna Xumusi.
8 kmace» / H.C. I1aBnoBa. — M.: U3narensctBO «OKk3ameny, 2014. — 159, [1] c. (Cepust «YuebHo-
METOAUYECKUN KOMILIEKT).

3. AuakTHYecKue KapTouKu-3aJaHus no xuMuu: 9 kiacc: k yueonuky O.C. 'abpuensina
Xumus.9 knacey / H.C. [1aBnosa. — M.: U3natenbctBo «OK3ameny, 2018. — 159, [1] c. (Cepus
«Y4eOHO-METOIMUECKUI KOMITJIEKT).

4. Xomuenko U.I'. Pemenne 3amay mo xumuu. — M.: OO0 «M3parenscrBo Hosasg Bomnnay, 2015.
— 256c.

5.0I'D 2019. Xumus. CrnpaBoyHuk B nomouib BeimyckHUKY /A.H.JI€BkuH, C.E./lomOpoBckas. —
M.; CIIG.: [Ipocsemenue, 2019. — 173 c.

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «Enunas komnexuus udpossix ObpazoBaTenbHBIX PecypcoB» (Habop 1udpoBbIX pecypcoB K
yueOnukam O.C. T"abpuensua) (http://school-collection.edu.ru/).
2. http://him.1september.ru/index.php— sxypuan «Xumus.
3. http://him.1september.ru/urok/-Matepuaisi Kk ypoky.
6. www.edios.ru — Dioc — EeHTp TUCTAHIIMOHHOT'O 0Opa30BaHUSI
7. www.km.ru/education - yueOHbIe MaTepualbl M ciIoBapu Ha caiite «Kupuma u Medo auiin»
8. http://djvu-inf.narod.ru/ - snexrponnas 6ubIMOTEKA
9. Xumus (8-11 kiacc). BupryansHas nmaboparopust (yaeOHOE IEKTPOHHOE U3/IaHUE)



I'padux npoBegeHnsi KOHTPOJIBLHBIX PadOT MO XUMHUH

8 ki1ace
"ZL; Ha3zeanue padbomut npi ‘deamm
1 | BemectBa 1 XUMHUYECKUE PEAKLIUU 1411
2 | KonTposbHOE TecTupoBaHue 3a | moyromue 17.12
3 | Kucnopox. Bomopoa. Boma 30.01
4 | OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHHI 11.03
5 | [IpoMexxyTo4Hast UTOrOBast aTTECTALUS 06.05
6 | Crpoenne atoma. XuMuueckas CBS3b 20.05
I'padux npoBegeHus npakTu4ecKUX padoT Mo XUMHUH
8 kuace
"Z'; Ha3zeanue pabomoi np i Z;’Z{uﬂ
1 [TpaBuna paboTel B 1a0OpaTOpUu B MpUEMBI OOpaIICHUS C JIA00PATOPHBIM 10.09
000pyI0BaHUEM
2 | Pasnmenenue cMeceli (Ha IpUMeEPE OYMCTKH TIOBAPEHHOM COIIN)» 17.09
3 | [onyueHune u coOupaHue KUCIOPOa, H3yIEHHE €r0 CBOMCTB 05.12
4 | Tlonyuenue u coOupanue BOIOPOIA, U3YUEHUE Er0 CBONCTB 24.12
5 | [IpuroTossenye pacTBOPOB ¢ ONpPeIEIEHHOI MacCOBOII I07IeH pacTBOPEHHOTO 28.01
BeIeCTBA
g | Pemenne OKCIIEPUMEHTAIBHBIX 32/1a1 110 TeMe «OCHOBHBIE KJIaCCHI 27 02
HEOPraHU4eCKUX COCTUHCHUI)

Kypc yueGHOro nmpeamera paccuutad Ha 68 4acoB (2 yaca B HEJIEIIO).
B cootBerctBuu ¢ yenoBusimu pabotsl MBOY «®oxkunckas COL Ne2y, rogoBbiM

KaJeHaapHbIM yueOHbIM IpadukoM padbotsl MBOVY «®oxkunckas COIL No2y na 2024 — 2025
yueOHBIN TOJ] JaHHBIH Kypc n3ydaercs B 8a, 80 kiiaccax B 00béme _68 uacos.

1 uemeepmov | 2 uemeepms | 3 uemeepms | 4 yemeepmo | 200
KonunuectBo vacos 16 17 20 15 68
U3 HUX:
KoHTpoabHbIX - 2 2 5 5
pabot
IIpaxTrueckux 5 5 5 o 6
pabot




I'padux npoBegeHns1 KOHTPOJIBbHBIX PadOT N0 XUMHH

9 kJiacc

Ne ama

Ha3zeanue padbomui A
n/n npoeeoeHus

1 | [loBTOpenue u yriyOneHne 3HaHWI OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca 17.09

2 | DEKTPONUTHYECKAs UCCONMANs. XUMUIECKUE PEAKIIUH B PACTBOPAX 05.11

3 | KoutposbsHoe TecTupoBanue 3a 1 nosyroume 10.12

4 | BaxkHeHIe HeMeTaUIbl U UX COEIUHEHUS 11.02

5 | BaxHeilne METAIIIBI U UX COCTUHEHUS 29.04

6 | IIpoMexkyTouHast HNTOroBask aTTECTALUs 13.05

I'paduk npoBeieHUs1 NPAKTHYECKUX PAdOT MO XUMHH
9 kiacc
Ne ama
Ha3zeanue pabomoi A
n/n npoeeoenusn

1 | Pewenue sxcriepuMeHTANBHBIX 314 24.10
2 | IMony4eHue CONAHOM KUCIIOTHI, U3ydeHHE €€ CBONCTB 1411
3 | [lonyyeHne aMMHUaKa, U3ydeHHE €r0 CBOMCTB 19.12
4 | Tlony4enwue yriekucnoro raza. KauecTseHHas peakiys Ha KapOOHAT-MOH 28.01
5 | BaxHeillne HeMeTaUIbl ¥ MX COSTUHEHUS 06.02
6 | XKécTkocTh BOMIBI 1 METOJIBI €€ YCTPAHEHHS 20.03
7 | BaxHeillye MeTaJJIbl U UX COCTUHEHUS 17.04

Kypc yuebHOTO TIpenmera paccunTad Ha 68 4acoB (2 4aca B HEJIEINIO).

B cootBercTBuM ¢ ycnoBusmu padbotel MBOY «®okunckas COLL No2y, roioBeIM
KaJeHaapHbIM yueOHbIM IpadukoM padotsl MBOVY «®oxkunckas COIL No2y na 2024 — 2025
y4eOHBIN TOJ] JaHHBIH Kypc n3ydaercsa B 9a, 96 kiaccax B 00béme _68 yacos.

1 uemeepmov | 2 uemsepmo | 3 wemseepmsv | 4 uemeepmo | 200
KonunuectBo yacos 16 17 20 15 68
W3 HUX:
KoHTpoabpHbIX 1 2 1 5 6
paboT
IIpaxTrueckux 1 2 3 1 7
pabot




