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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUSI COCTaBlieHa Ha
OCHOBE TpeOOBaHMUN K pe3ylbTaTaM OCBOCHMS OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl
OCHOBHOTo o001iero oOpasoBanusi, npeactaBieHHBIX B GI'OC OO0, a Takke Ha OCHOBE
benepanbHOl pabodyeil mporpaMmbl BOCHUTAHHS M C YYETOM KOHLEMIUHU MPETofaBaHUs
y4eOHOT0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma no xumuu JNa€T NpPEACTaBICHUE O IENAX, OOIIeH cTpaTeruu OoOydeHus,
BOCIIUTAHMSI U Pa3BUTHA OOy4alOUIMXCA CPEACTBAMH y4eOHOro mHpeaMeTa, yCTaHaBIUBACT
00s13aTeNIbHOE MIPEIMETHOE COJIep KaHue, MPeyCMaTpPUBAET paclpeielieHue ero mno Kiaccam
U CTPYKTYPUPOBAaHHME II0 pa3felaM H TeMaM [OporpaMmbl IO XHMHH, ONPEIEseT
KOJIMYECTBEHHBIE W KAUECTBEHHBIE XAapaKTEPUCTUKH COJEpKaHUS, PEKOMEHAYEMYIO
[IOCJIEI0BATEIbHOCTh M3YYEHUSI XUMHHM C YYETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€i, TIOTUKU Y4eOHOTO MPOIECCca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroIInXCs, ONpeaeseT
BO3MOXXHOCTH TpEAMETa IS pealn3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNpHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKxkKe
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHMsS XMMUU Ha YpPOBHE IeJeld M3ydyeHHUs mpeaMera u
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENBLHOM NIEATEIHHOCTH OOYYaIOUIerocss MO OCBOCHHIO
y4eOHOr0 Co/IepKaHus.

3HaHUE XUMUU CITY>KUT OCHOBOH ISl (pOpMHUPOBAHMS MUPOBO33PEHUS 00yYaroerocs,
€ro MpeAcTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPatoT (OpMUPYEMBbIE
XUMHEH TMpeiCcTaBiICHUs] O B3aWMOIPEBPAILCHUAX SHEPTUHM U 00 SBONIOIUH BELIECTB B
MPUPOJIE, O MYTAX PELICHUs TNI00ATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPDbEBOI, DHEPreTMYECKOM, TMHIIEBOM U SKOJIOTHYECKOH 0e30MacHOCTH, MpolieM
3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH Uis caMOpa3BUTHS W (opMHpOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJal B (QOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
00y4aroIuxcsi, HABBIKOB MX CAMOCTOSITEIbHON Y4eOHOM AeITeTbHOCTH, IKCIIEPUMEHTAIBHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCETHEBHOW >XM3HH, TaK U B
npodeccnoHaNbHO 1eATENbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IETOCTHOTO
B3IJIA/la HA €IWHCTBO NPHUPOALI W YEIOBEKA, SBISAETCA OTBETCTBEHHBIM JTalloM B
(hOpMUPOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIINXCS;

crocoOCcTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJaJ B DSKOJOTHYECKOE OOpa3oBaHUE
00y4arommxcs.

JlaHHbBIE HATIPaBIEHUSI B O0YYCHHH XUMUU 00€CTIeUMBAIOTCS CIIEIIU(PUKON CONIepKaHuUs
y4eOHOro TMpeaMeTa, KOTOPBIN SBISIETCS MEJarornyecKd aJalTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OOIIIEr0 00pa3oBaHUsI OPHEHTUPOBAH HA OCBOEHUE
00y4aIOIUMUCS CUCTEMBI IEPBOHAYANBHBIX MOHITHI XUMUHM, OCHOB HEOPTaHUYECKOW XUMHUH
Y HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MIOHATUM OPTraHUYECKOW XUMUMU.

CtpykTypa copep:kaHusl MPOrpamMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk €€ uzydenuto. ConuepkaHue CKIAIbIBACTCS U3 CHUCTEMbI MOHATHH O XUMHUYECKOM
JJIEMEHTE ¥ BEIIECTBE M CHUCTEMBl TMOHATUHA O XMMHUYECKOW peakiuu. O0e 3T CHCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHUSI 3HAHUI Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISPHOT'O YUE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;



— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBICHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS paccCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOIO YPOBHS K JIPYrOMY,
BBINOJNHSSL (QYHKIIUU OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUS U TIOJTYyYSHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl O XMMHH CHOCOOCTBYET (DOPMHPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTaBIISIONICH HaydyHOH KAapTHHBI MHUpa B JIOTUKE €€ CUCTEMHON NPHUPOADI,
LIEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HAHHMIO MU METOJlaM MO3HaHUs B Hayke. V3ydyeHue
XUMHH TPOUCXOJUT C MPUBJICUCHHEM 3HAHWM U3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buomorus. 5-7 knaccel» u «Pu3uKa. 7 Kiacey.

[Ipyu u3ydyeHnr XUMUM IPOUCXOIUT HOPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAyKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MIPAKTHUECKON JESITeTbHOCTH YellOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTYpbl. 3ajgadya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMBI XUMHUYECKHUX 3HAHUM — BakHEUIINX (PaKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3bIKa HAYKH, B MPUOOIIEHUM K HAYYHBIM METOJaM IO3HaHUs MPU U3YUYEHUU BEUIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUU M PA3BUTHH IO3HABATENbHBIX YMEHUH U HX
MPUMEHEHUH B Y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIIEOBATEeNIbCKONW AesITeNbHOCTH,
OCBOEHUU MpaBUil 6€30MacHOr0 0OpaIeHUs C BEIIECTBAMU B MOBCEAHEBHON KHU3HU.

[Ipu u3ydeHun XMMHH HA YPOBHE OCHOBHOTO 00Iero o0Opa3oBaHMs BaKHOE 3HAUCHUE
MPUOOPENU TaKue LI, KaK:

—  (dopMupOBaHME  HHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHUECTBY, CAMOCTOSTEIILHOMY MPHUHSITHIO PEIIeHUN, CIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HH;

— HalpaBJICHHOCTh OOyuYeHHUs Ha CHCTeMaTHdeckoe MpuoOIeHre OO0ydarolmuxcs K
CaMOCTOATENIbHOM  TO3HABATENIbHOM  JESITENbHOCTH, HAyYHbIM METOJlaM  IO3HaHWS,
(hOopMUPYIOITUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecreyeHne YCJIOBUMN, CIMOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMUCS OMBITA
pa3zHoO0pa3HON eATeIbHOCTH, TO3HAHMS U CAaMOTIO3HAHMSI, KIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBanue oOmiei (HyHKIIMOHATHHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCIIeé YMEHHl OOBSACHATH M OLIEHWBATH SBIEHUS OKPYXKAIOLIETO MHUpPa, UCIOIb3YS
3HAHUS U OTIBIT, MOTYYCHHBIE TIPU U3YUYCHUN XUMHH, IPUMEHSTh UX TPU PELICHUH MpoOIeM B
MOBCETHEBHOMN XKU3HU U TPYJIOBOH JESITEIIBHOCTH;

— ¢opMupoBaHHE Yy OOYyYarOMMXCAd TYMaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU ISl BEIPAOOTKH HKOJIOTHMUYECKHU IeNIeCO00pa3HOTro MOBEACHUS
B OBITY U TPYAOBOH JCSATENBHOCTH B LIENSAX COXPAHEHHUsS CBOETO 370POBBS U OKPYKAIOIIEH
MPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEHl K CaMOKOHTPOIIO H
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIEYENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MPOGUIIS U HATTPABIEHHOCTH JAbHEHIIIETO 00YIEeHHUS.

OO111ee 4ncIo0 4acoB, OTBEIEHHBIX /ISl U3YUEHUSI XMMHUH HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi, coctaBiuseT 134 gacos: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiacce —
66 JacoB (2 Jaca B HeZIENIO).



COIEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipeamer xumun. Ponp XUMHM B KHM3HM 4Ye€lIOBEKa. XUMHSA B cUCTeMe Hayk. Tena u
BenjecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocrossHue BeniecTs. llonsAtme o
METOZAaxX MOo3HaHMs B XMMuU. UncTele BemecTBa U cmecu. CrocoOsl pa3/ieneHus cMeceil.

ATOMBI M MOJIEKYNBl. XUMHYECKHE 31€MEHTbl. CHUMBOJIBI XMMHUYECKUX JJIEMEHTOB.
IIpocTeie u cil0KHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckass Qopmysa. BaleHTHOCT aTOMOB XUMHMUYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocraBa BemecTB. OTHOcUTENbHas aromHas Mmacca. (OTHOCHTenbHas
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XUMHUYECKOIO 2JIEMEHTa B COEJUHEHHH.

KonnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMocBsi3b KOIu4ecTBa, Macchl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérsl mo popmysaM XUMHUYECKUX COEITMHEHUH.

Du3nyecKue U XUMUYECKUE SBICHMS. XMMHUYECKas Peakuuss U €€ NPU3HAKU. 3aKOH
COXpaHEHMs Macchl BellecTB. XHUMHUYecKHe YypaBHeHUs. Kiaccudukanus XUMHUYECKHX
peakiuii (coeAnHeH s, pa3IoKEHHs, 3aMelleHus, 0OMeHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCY0M, TpaBUIaMy paboThl B 1a00paTOpUU U MpUEMaMU
oOparieHus ¢ 1a00paTOpHBIM 000PYIOBaHHEM, U3yUEHHUE U ONMCaHue (PU3HMUECKUX CBOWCTB
00pa3lloB HEOPraHWYECKUX BEIECTB, HaOIroeHue (u3ndeckux (IUIaBJICHHUE BOCKA, TasiHUE
Jb/1a, pacCTUpaHHE caxapa B CTYIKE, KUIIEHUE U KOH/AEHCAlUs BOJbI) U XMMUYECKUX (TOpeHHE
CBEUM, NPOKAIMBAHUE MEIHOW NMPOBOJIOKH, B3aMMOJEHCTBHE MeNa C KHUCIOTOH) SIBICHHIA,
HaOJII0ZICHWe W ONKMCAaHUE MPU3HAKOB MPOTEKAaHWs XMMHUYECKHUX peakuuil (pas3iokeHue
caxapa, B3aMMOJEHCTBHE CEpHOW KHUCIOTHI C XJOPHUJIOM Oapusi, pazoXKeHHe THAPOKCH]IA
menu (1) mpu HarpeBanum, B3auMo/ieiicTBUe xkese3a ¢ pactBopoM conu meau (I1), uzyuenue
CIOCOOOB pa3JeNieHus] CMecel: ¢ IOMOIIbI0 MarHura, (UIBTPOBAaHHUE, BbIApUBAHHE,
TUCTUIUIALMS, XpoMmarorpadus, MpoBelIeHUE OYUCTKH MOBAPEHHOM coyin, HaOMIoJieHHe U
OIMCAaHUE PE3YJIbTATOB MPOBEACHUS OIBITA, NIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl,
co3JlaHhe MoJiesiel MOJIEKYI (IIapOCTEePKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHHYeCKUX BeleCcTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aeMeHT U IpoCTOe BELIECTBO.
Haxoxaenue kuciopoja B HOpupoie, (HU3MUECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuapl. Ilpumenenune xucnoponga. CrocoObl MONydyeHHs KHUCIOpPOAa B
nabopaTopuu ¥ TpoMbIIUIeHHOCTH. KpyroBopor kuciopona B mnpupozxe. O30H —
AJUIOTPOMHAA MOIUPHUKAIMS KUCIOPOAA.

TernoBoil >pdhexT XUMHUYECKON peakiH, TePMOXMMUYECKHE YpaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
MApHUKOBOTO P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT M mpocroe BeniectBo. HaxokneHue Bomopona B IPHUPOAE,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oay4YeHus. KUCIOThI U comH.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoucTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelleHHble U
HEHaCBILIEHHBIE PAacTBOpPHI. PacTBOpuMOCTh BeliecTB B Boje. MaccoBas J0Jisl BElLIeCTBa B
pacTtBope. XuMH4ecKHe cBOMcTBa Boabl. OCHOBaHMs. Posb pacTBOPOB B MPUPOJE U B XKU3HU
yenoBeka. KpyroBopoTr Bozbl B pupojie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunpl. Kiaccuduxanus oxcumos:
cosieoOpasyromme (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U  HECoJeoOpasyroIue.
Homenxiarypa okcunoB. dusndyeckue M XUMUYECKHE CBOWCTBAa OKCHUIOB. I[lomydenue
OKCHJIOB.



OcHoBanus. Knaccudukanus OCHOBaHUN: HIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Howmenknarypa ocHoBaHuil. PuU3nyeckue M XUMUYECKHE CBOMCTBA OocHOBaHUU. [lonmyueHue
OCHOBAHHII.

Kucnorel. Knaccubukamus xucimor. Homenkmarypa xkucinor. dusmdeckue u
XMMHUYECKHUE cBoicTBa kucioT. Psag aktuBHoctn MmetayuioB H. H. bekeropa. Ilonmyuenue
KHCJIOT.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XuMU4YecKue cBorcTBa coneil. [lonyuenue
coJiei.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPENENIEHUE COACpPKAHUA KHUCIOpPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YyUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BELIECTB C KHUCIOPOJIOM M YCIIOBUS BO3HHUKHOBEHHS M IpEKpalleHUs ropeHus (moxapa),
O3HAaKOMJIEHHE C O0pa3llaMH OKCHUIOB M ONHCAHHE WX CBOWCTB, MOJy4yeHUE, coOHpaHue,
pacrmo3HaBaHHe M H3Y4YEHHE CBOMCTB BOAOpoAa (FOpeHHE), B3aMMOCHCTBHE BOJIOpPOJAA C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMOIeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOIb, HCCIEAOBaHHWE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MacCOBOM 10Jei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTa/llaMu (HAaTpUEM U KaJbIHEM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUATIOB), UCCIEIOBAaHUE OOPa3OB HEOPTaHUUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOICHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOpPax
KHCIIOT U llenoded, m3yueHue BzaumopeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C MeTaJJlaMH, pEeaklUMil HeHTpanu3aluu, NOJy4YeHHE HEePacCTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOTO MeETajyla JPYyruM W3 pacTBOpa COJHU, pEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAMHEHUIN».

Iepuoanyeckuii 3axkoH U Ileprnoanyeckas cucrema xumu4eckux diaemenros 1. H.
MemnpeneeBa. Crtpoenne aTOMOB. XumMnueckas CBSI3b. OxucanrenbHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUN

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsATue o rpymmax
CXOIHBIX DJIEMEHTOB (ILENOYHBIE W MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOT€Hbl, WHEPTHHIC
ras3el). JJIE€MEHTBI, KOTOpbIe 00pa3yoT aM(bOTepHbIE OKCUIBI U TUIPOKCU/IBI.

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrema XxuMuueckux diemeHToB /[l .
MenpeneeBa. Kopotkonepuoanas u JumHHONepuoaHas ¢Gopmel [lepuonndeckoil crucTeMbl
xumuueckux 3nemeHtoB Jl. M. MenneneeBa. Ilepuoast u rpynnbl. OU3HYECKUN CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snep. HM3otombl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHUMHUYECKHUX dJeMeHTOB Ilepuoamueckoit
cuctemsl J[. . MenneneeBa. XapakTepucTuka XMMUYECKOTO JIEMEHTA 10 €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  WU3MEHEHUs  paJguyca  aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB IO IPYIINaM U Mepuoam.

3nauenune Ilepumonuueckoro 3akoHa u Ilepuonuueckold CHCTEMBI XHUMHUYECKHX
JJIEMEHTOB IS pa3BUTHUsA HaAyKu U npakTuku. [[. . MenneneeB — yd€HbBIN U Ipak1aHNH.

Xumuueckass  cBsi3b.  KoBaneHTHas  (moysipHass W HEMOJSpHAsl)  CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenbp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH A
LIMHKA C PaCTBOPAMH KUCJIOT U IIEJIOUEH, MPOBEEHUE OMBITOB, HILTIOCTPUPYIOIINUX IPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKLUi (ropeHre, peakliuy pa3ioKeH s, COSTUHEHNU).



Meostcnpeomemmnvwie ceasu

Peanuzanmss MeXnpeAMETHBIX CBSi3eé MpU  HM3Y4EeHMH XHMMUM B 8§ KJiacce
OCYIIECTBJISIETCSI Yepe3 HCIIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK H
MOHSTUH, SABJISAIOMIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO06mue ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akKT, THIOTE3a, TEOPHSs, 3aKOH,
aHaIM3, CHUHTE3, KiIacCUUKaIus, TEPUOJUYHOCTh, HAONIOJACHHE, OKCIICPUMEHT,
MOJICTTMPOBAHKE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JIEKTPUUECKHHN 3apsij, BEUIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BEIIIeCTBa, ra3, (PU3NYECKHUE BETUYMHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIJIaHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakus

Ilepuonuueckuit 3akoH. llepuommuueckass cucremMa xumuyeckux a3neMeHToB [l H.
MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kaaus, KaJblUs U UX COCIUHEHUW B COOTBETCTBHM C
MOJI0KEHUEM 3JIeMeHTOB B [leproinueckoit cucteMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BUJIbI XMMHUYECKOW CBA3W. THUIIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U BHUJIAa XMMHYECKOMN
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIIeCTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSAUIUXCS K Pa3IM4YHBIM KJaccaM HEOPraHUYECKHX COECMHEHUN, TeHEeTUYeCKas
CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKHX peakluid IO pa3lNUyHBIM TMpU3HAKaMm (MO0 YHCIy U
COCTaBY YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3((}eKTy, M0 H3MEHEHHUIO
CTETeHeW OKUCICHUS] XUMHUYECKHUX AJIEMEHTOB, 110 00PaTUMOCTH, M0 YYaCTUIO KaTalu3aropa).
DK30- ¥ SHJI0TEPMHUYECKUE PEAKIIUN, TEPMOXUMHUUYECKHE YPAaBHEHUS.

[TonsTHE O CKOpOCTH XUMHUYECKOM peakiuu. [ToHsTHE 00 0OPATUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTreHHBIX M TreTeporeHHbIX peakuusax. [lonarue o
katanuze. [loHsiTME O XHMMHUeCKOM paBHOBecHMU. DaKTOphl, BIUSIOIIME HA CKOPOCTbH
XUMHUYECKON PEAKIIMU U TOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, JJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a DNIEKTPOHHOTO OaaHca.

Teopus dNEKTPOJUTUYECKON JAMCCOUMALMM. ODJIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JUCCOIMAIMU BEUIECTB C PA3IMYHBIMU BUJAAMH XMUMHUYECKOU
cs3u. CreneHp auccoruanii. CHIbHBIE U CIa0bIe AIEKTPOIIUTHI.

Peakunu noHHOro 0OMeHa. YCIOBHS MPOTEKAaHUS peaklUii MOHHOTO OOMEHa, TIOJTHBIC
U COKpalll€éHHbIE MOHHbIE ypaBHEHHUs peakuuid. CBOWCTBA KHUCIOT, OCHOBAaHUN M COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPOIUTUYECKON auccolnuanuu. KadecTBeHHbIE peakiud Ha
noHBbL. [loHATHE O TMIpONIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB ¥ HeMeTalioB (rpaduTa M anmasa), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peaklMu OT BO3AEHCTBUS PA3THUUHBIX
(hakTopoB, HCCIENOBAaHUE  AJICKTPOMPOBOAHOCTH  PACTBOPOB  BEMIECTB,  Ipolecca
JUCCOIMAIIMU KUCIIOT, LIeJIouel U cojied (BO3MOXKHO HMCIOJIb30BAaHUE BUJIEO MAaTEpHUATIOB),



MIPOBEJICHUE OIBITOB, MIUTFOCTPHPYIONIMX MPHU3HAKH MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa
(oOpa3oBaHue oOcajKa, BBIJCICHHE ra3a, 0Opa3oBaHHE BOJbBI), OMBITOB, HIUTFOCTPHPYIOLIHX
MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pPEaKIUi (FOPEHUE, PEeaKIMHU Pa3JIoKEHHUS,
COCJIMHEHUS), paClO3HABAHWE HEOPTaHWYECKUX BEIIECTB C TIOMOIIBI0 KadyeCTBEHHBIX
peaKIuii Ha HOHBI, PEIICHHE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 X coeTHHEHUSI

OOmiast xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbBIE
crerieHu okucieHus. CtpoeHne W (pU3HUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — TaJOICHOB.
XUMHUECKUE CBOKMCTBAa Ha MpUMeEpe XJopa (B3aUMOJICHCTBUE C METallaMH, HEMETaJUIaMH,
mienoyamu).  XsopoBogopon. ConsiHass KHCIIOTa, XWMHYECKUE CBOMCTBA, IOJIyYEHHE,
npuMeHeHne. JleiicTBue XJopa W XJIOPOBOAOpPOJa HAa OpPraHW3M uelioBeKa. BakHeimime
XJIOPUJIBI U UX HAXOKICHUE B IIPUPOJIC.

Obmas xapakrtepuctuka 3nmeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (u3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUTOTPOITHbIC MOIU(UKAIIMK KHCIOPOAA U Cepbl. XMMHYECKHE CBOMCTBA
cepbl. CepoBOIOpOA, CTpoeHue, pU3NYecKue U XUMUYeckue cBorcTBa. OKCHUIBI Cepbl Kak
MIPEJICTAaBUTENN KUCIOTHBIX OKcUI0B. CepHas KHCIOTa, (pU3nvecKkre 1 XUMHYECKHe CBOMNCTBA
(oOmue kak TpeacTaBUTENS Kiacca KHCIOT M crernupuueckue). XUMUYECKUE PEaKIIHH,
JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHue
cepHoil kucinoTel. Colu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha cylib(ar-uoH.
Haxoxxnenue cepbl U €€ coelMHEHHN B NpUpoje. XUMHUYECKOE 3arps3HEHUE OKpYKaromien
Cpelbl COCTUHECHUSMHU Cepbl (KUCIIOTHBIC MOXKIHU, 3arps3HEHUE BO3AyXa M BOJIOEMOB),
CHOCOOBI €T0 MPeA0TBPAIlCHHUS.

OO6miass xapaktepucTuka 3meMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIEeHHS. A30T, pacmpocTpaHEHHE B Mpupoie, (u3nuecKue u
XUMHUYECKHe cBoicTBa. KpyroBopor aszora B mpupoge. AMMHAK, €ro (PU3NYECKUe U
XUMHUYECKHE CBOMCTBa, moiyueHue u mnpumeHenue. Conu amMMOHHS, UX (U3HUECKHUE U
XUMHUYECKHE CBOIWCTBA, MpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHbI aMMOHHMs. A30THas
KHCIIOTa, € MoyydyeHue, (pu3ndecknue U XMMUYeCKue CBOMCTBa (00IIMe Kak MpeacTaBUTENs
KJlacca KHCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE
MUHEPAIBHBIX YA0OpeHUN. XUMHUUYECKOe 3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COeTUHEHUSIMU
a30Ta (KUCIOTHBIE [OKIH, 3arps3HEHHe BO3AyXa, MOYBBI Hu BomoéMOB). Docdop,
annoTponHble Momudukanuu ¢docdopa, GuMUecKkMe M XUMHUYEcCKHe cBoHcTBa. OKcua
dochopa (V) u docthopnas kucnora, Gpunveckre U XUMUYECKHE CBOICTBA, MOTy4YCHHE.
Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH.

Oo6mas xapakrtepuctuka 3meMeHToB |VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble  CTENEHW  OKHUCICHHUA.  YTIEepoJ,  aUIOTPOIHbIE  MOAUQUKAINH,
pacmpocTpaHeHHue B Tpupone, (HU3MUecKHe U XUMHUYECKHE CBOWCTBa. AjcopOuus.
KpyroBopor yranepoma B mpupone. Okcuabl yriepoja, ux (U3MUECKHEe U XUMUYECKUE
CBOWCTBa, JCHCTBHE HA JYXUBHIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DJKOJOTHYECKHE
mpoOyieMbl, cBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumore3a rmo0ambHOrO MOTETUICHUS
KIIMMaTa, MapHUKOBBIA J(dekT. YrompHas Kuciota U e€ comu, ux (Qusnueckue u
XUMHYECKHE CBOWCTBA, MOJyueHUE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
noHbl. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHayasbHbBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSIX yIiiepo/ia
(MeraH, STaH, JTWUJICH, AlETUJICH, JTAHOJ, TJIMLEPHH, YKCyCHas Kuciorta). llpupomHbie
WMCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX MEepepabOTKU
(ObeH3uH), WX poib B OBITY M TPOMBINUICHHOCTH. [lOHATHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAaX: JKHUpaX, OeyKax, yrieBoJax — M UX POJIM B >KU3HHM 4YeloBeKa. MarepuaibHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUUYECKUX COSTMHECHUU.



Kpemuuii, ero ¢usnyeckue U XUMHUYECKHME CBONCTBA, IMOJIyYEHHE M IPUMEHEHUE.
Coenunenus kpemMHus B mnpupone. OOmme mpenctaBieHus o0 okcuae kpemuus (1V) wu
KpeMHUEeBOM kuciore. CHUIUKAThl, MX HCIOJB30BaHUE B OBITY, B HPOMBIIIICHHOCTH.
Baxkneiiimue ctpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEeMEHT, OETOH, Kele300€eTOH.
[IpoGnembl 6€30MacHOTO MCHOJIb30BAHUSI CTPOUTENBHBIX MaTEpHUajJOB B IIOBCEIHEBHOMN
KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OOpa3lOB HEOPraHMYECKHUX BEIIECTB, CBONCTB COJISHOM KHCIIOTHI,
MPOBEJICHUE KAuyeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HAONIOJACHHE NPU3HAKOB HX
MPOTEKAHHUS, OIBITHI, OTpaXKaoUe (U3NYECKUe U XMMHUYECKHE CBOICTBA rajIoT€HOB M HUX
COeIMHEHUI (BO3MOKHO HCIOJb30BaHUE BHJICOMATEPHAIIOB), O3HAKOMIIEHHE C O0pa3lamu
XJIOPUJIOB (TAJIOT€HUIOB), 03HAKOMIJIEHHE ¢ 00pa3laMu cepbl U €€ COeIMHEHUAMHU (BO3MOKHO
UCIOJIb30BaHUE BHJAEOMATEpUANIOB), HaONIOJIEHHWE TMpollecca OOYIIMBaHHUS caxapa Mo
NEUCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTBI, M3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, MPOBEJICHHE KAYECTBEHHOW peaKIMu Ha Cylb(arT-uoH u
HaOIo/IeHne MpHu3HaKa e€ MPOTEeKaHHsI, O3HAKOMIICHHE C (PM3MUECKUMU CBOMCTBAMHU a30Ta,
dochopa U uX coeaMHEHHH (BO3MOXKHO HCIIOJIB30BAaHHME BHJICOMATEpHAIOB), oOpasmamu
a30THBIX M (OCPOPHBIX ynOOpeHH, TOTydYeHHe, coOupaHue, paclio3HaBaHUE U H3YYCHHE
CBOMCTB aMMHaKa, MPOBEJACHHE KAUeCTBEHHBIX peaklui Ha WOH aMMOHHUA U Qochar-uoH U
W3y4Y€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOMN
KHCIIOTBI C MeJbl0 (BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), H3yu€HUE Mojemneit
KPUCTAINIMYECKUX PEIETOK anmasa, rpaduta, (QymiepeHa, O3HaAKOMIIEGHHE C MPOIECCOM
a7IcopOIIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTTIEM U YCTPOMCTBOM IMPOTHBOrasa,
noJiyueHue, COOupanue, paclio3HaBaHue U U3yd4eHHe CBOICTB YIIIEKHCIOT0 rasa, MPoBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT M CUJMKAT-UOHBI M U3YYEHHE TPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBILIIEHHOCTH, PEIICHHUE
AKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BaxkHele HeMeTaibl U UX COeAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XHUMHUYECKHUX OJIIEMEHTOB — METaJUIOB Ha OCHOBAaHHMHM HX
nonoxenusa B llepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menneneesa u
cTpoeHuss aroMoB. CTpoeHwe MeTaiyioB. MeTainuyeckas CBsi3b M METAJUIMYECcKas
KpUCTAJUITMYECKash PelIE€TKa. DIEKTPOXUMUUYECKUN sl HanpsuKeHU meTtamioB. Ousnyeckue
U XMUMHYECKHEe CBoMcTBa MeTamioB. OOmme crnocoObl monyueHuss MmeTtamsioB. [loHsTtue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CrutaBbl (CTamb, YyryH,
TIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounsie MeTauibl: noJiokeHue B [lepruoanueckoi cucremMe XuMHYECKUX dJIEMEHTOB
J. W. MenneneeBa, CTpoeHHME HMX aTOMOB, HaxoxJeHue B mnpupone. dusznueckue u
XUMUYECKHUE CBOMCTBa (Ha mpumepe HaTpus U Kainus). OKCUAbl U TUIPOKCUIBI HATPUS U
kanus. [I[puMeHeHne meI0YHbIX METAJJIOB U UX COCIMHEHUM.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHuid M KaJlbLUU: noJjioxkeHue B llepuonnueckon
cucremMe xuMHuueckux 3yeMeHToB [[. M. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOKJICHUE B
npupojie. Puznueckue M XUMHYECKHE CBOMCTBA MarHvs W Kaiublus. Baxueime
COCMHEHUS Kaiblsi (OKCHA, THUAPOKCUA, conu). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux sneMmentoB [I. U.
MenpeneeBa, CTpOEHHE aroMma, HaxokJaeHue B npupoje. Pu3nUecKue U XUMHUYECKUE
CBOWCTBa aTrOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA U THAPOKCHUIA ATFOMUHHUSL.

Keneszo: monoxenune B Ilepmoanueckoil cucreme xumudeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aroma, HaxoxaeHue B npupone. dusznueckue M XUMUYECKHUE
cBoiicTBa >xene3a. Okcuabl, rujpokcuasl U conu kenesa (Il) u xenesa (lll), ux cocras,
CBOKCTBA U IMOJIYyYCHHUE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB U CIUIAaBOB, MX (PU3MUYECKHMMH CBONCTBaMH,
U3Y4YEeHUE PE3yIbTaTOB KOPPO3UU METALUIOB (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUSL OKCHJAA KajblMsl M HATpus C BOJOW (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB), HCCIEIOBAHUE CBOWCTB KECTKOM BOMABI, Mpolecca
TOpEeHHs Kelle3a B KUCIOpoZe (BO3MOXHO MCIIOJNIb30BAaHHE BHAEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KaUeCTBEHHBIX peaklUi Ha MOHBI: MarHus, KaJbIUs, AIFOMUHUS, [IMHKA, jKeJie3a
(1) u xene3a (M), mexu (11), HabnrOMEHUE M OMHCAHKME MIPOLIECCOB OKPAIIUBAHMS IIJIAMEHHU
MOHAMM HATpus, Kajdusl M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
uccienoBaHre aM(pOTEPHBIX CBONCTB THIPOKCHIA AIFOMUHHUS U TUAPOKCUIA LIMHKA, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHel1re MeTaibl U UX COSAMHEHUS.

X¥MHUS U OKpYKALIas cpeaa

BemectBa u wmaTepuansl B MOBCEAHEBHOW JKM3HHM 4YelloBeKa. be3omacHoe
WCIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakiuil B ObITy. [lepBast moMoIib Npu XUMHYECKUX
0KOTax M OTPaBICHUSX.

XuMuYeckoe 3arps3HEHHE OKpyXKaromleil cpensl  (mpedenbHas — JOMYyCTHMAs
KOHIIeHTpanus Beuiects, nanee — [1/1K). Pons Xxumuu B penieHuu 3K0I0rH4ecKuX mpoodieM.

Xumuueckuit Ixcnepumenm:

U3ydyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEpHBIE
MaTepHuabl).

Mesicnpeomemmuwle céa3u

Peanuzamusi MEXNpeAMETHBIX CBA3€l MNpu HM3yuyeHWH XuUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
TOHATHM, SBISAIOMIMXCS CHUCTEMHBIMH MAJS OTJAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4dHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3, CHHTe3, Kiaccu(ukamusi, MNEePUOAUYHOCTb, HAOIIOJACHHE, OSKCIEPUMEHT,
MOJIETTUPOBaHUE, W3MEpPEeHHe, MOJeNb, sBIECHHWE, NapHUKOBBIA d(ddekT, TexHomorus,
MaTepuabl.

®duzuka: Marepusi, aroMm, SJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, DSIEKTPUYECKH 3apsii, MTPOBOAHHUKH, TMOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIEeCTBO, TeNl0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, a3,
pacTBOp, PacTBOPUMOCTh, KPHCTAJUIMUECKash pEHIETKa, CIIaBbl, (PU3UYECKHE BEIUYUHBI,
€IMHUIIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, sKocucTeMa, MUHEpAIbHbBIE YIOOPEHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIECTRA.

l'eorpadusa: armocdepa, rtumpochepa, MHUHEpaNbl, TOPHBIE TMOPOJABI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yabTAaThl OCBOCHHUS IPOTPaMMBI OCHOBHOTO 0O0ImIero oOpa3oBaHUs
JIOCTUTAIOTCS B XoJe OOy4YeHUs XHMHM B €IUHCTBE Y4YeOHOH UM BOCIUTATEIHLHON
JEATEIIPHOCTH B COOTBETCTBHM C TPAAMLIUOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH WU
IYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE NpaBHIAMH W HOPMAaMHU
MOBEICHUS. U CIIOCOOCTBYIOT MpOIIECCAM CAaMOIIO3HAHUS, CaMOPAa3BUTHSA M COLMAIU3AINU
o0yJaronmxcs.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIMI M PaCIIMPEHUE OMBITA JACATCIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAaHHs 3HAYEHUS XUMHUYECKOW HAyKH B XKH3HH COBPEMEHHOTO
o01ecTBa, CtocOOHOCTH BIaJETh JOCTOBEPHON MH(OpMAIHEl O NepeIoBbIX JOCTHKECHUSIX U
OTKPBITHUSX MUPOBOH M OT€YECTBECHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpA U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

NPEACTABICHNS O COIIMAIBHBIX HOPMAaxX W IMPAaBUIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, = KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOW,
y4eOHOMCCIEeI0BATENbCKOM, TBOPYECKOM M APYTrUX BUAAX JEATEIbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HON COBMECTHOM EATENbHOCTH NPHU BHINOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX
3aja4, BBINOJHEHUM XUMMUYECKHMX OSKCIEPUMEHTOB, CO3JIaHMM Yy4YeOHBIX IPOEKTOB,
CTpeMJIEHHs] K B3aMMOIOHMMAaHHWIO M B3aUMOIOMOIIM B TIIpolecce OSToW yueOHOH
JesITeIbHOCTH, TOTOBHOCTH OLICHHWBATh CBOE IOBEJICHHE M IMOCTYNKH CBOMX TOBapUUIEH ¢
MO3UIIMK HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEACTBUH MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pDEHUYECKHE TMPEJICTaBIE€HUs] O BEIIeCTBE M XMMHUYECKOM peakluu,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JJIS
NOHUMAHUS CYINIHOCTM HAayYyHOH KapTHHBI MHUpa, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aHUMOCBS3SX 4YelOBEKa C MPUPOAHOM cpenoi, o
POJIM XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAlPaBJICHHbIC HA MOJTYYECHHE HOBHIX 3HAHUH MO XHMUH,
HE0O0XoAuMBIEe Ui OOBSICHEHUS HaAOJI0JaeMBIX INPOLIECCOB U SIBJICHUH, MO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHTATEIbCKOH KYIbTYPHl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIBHON
paboThl C y4eOHBIMH TEKCTaMH, CHPABOYHOH JHMTEPATYpOH, JOCTYIMHBIMH TEXHUYECKHMHU
cpencTBaMu HHG)OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEepeC K 00YYEHHUIO M MO3HAHHUIO, JTI0O03HATENBHOCTh, TOTOBHOCTh U CITIOCOOHOCTD K
caM0o00pa30BaHHUIO, MPOEKTHOH M HCCIEIOBATENbCKOM JEATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIICHHOCTU M YPOBHS OOYUEHHS B TAbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH >H3HH, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3]I0POBBIO,
YCTQHOBKHM Ha 3/I0pOBBIA 00pa3 >KU3HM, OCO3HAHUE IOCIEICTBUI W HENPHUITHE BPEIHBIX
NpUBBIUEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KyPeHHUs), HEOOXOTUMOCTH COOJIOACHUS
NpaBuUi 0€30MaCHOCTH MPHU OOPAIICHUH C XMMHUYECKHMHU BELIECTBAMU B OBITY M peabHOU
KH3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K TMPaKTHUYECKOMY H3yUeHHIO Npodeccuii MW Tpyda pazIudHOro poja,
yBOKEHHE K TPYLy M pe3yiabTaraM TPYJOBOH NEATETBbHOCTH, B TOM 4YHCIE Ha OCHOBE



MPUMEHEHUSI TPEAMETHBIX 3HAHMM 110 XHWMHH, OCO3HAHHBIM BBIOOP WHIWBHUIYAIBHOU
TPAEKTOPHUU MPOJIOJDKEHUS 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEnHOW MpodecCHOHATBHOM
NEATEIPHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCUOHAIBHON CpeIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK MCTOYHUKY J>KM3HU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3JI0pPOBOI0 U 0e30MmacHoro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY M IICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS MPaBHJI 0€3011aCHOTO MTOBECHUS ITPU paboTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYaIlUSIX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

CHIOCOOHOCTH MPHUMEHSITh 3HAHUS, MOJy4aeMble MPH U3YYEHUU XUMUH, IS PELICHUS
3a/1a4, CBSI3aHHBIX C OKpY)XKaroUled MPUPOJHOM Cpeoi, Mg TOBBILICHUS YPOBHSA
9KOJIOTHUECKON KYJIbTYPBI, OCO3HAHHS INI0OATFHOTO XapaKTepa HKOJOTMYECKUX MPoOiIeM U
MyTel MX PELICHUs MOCPEICTBOM METOJOB XUMHUHU, HKOJIOTMYECKOTO MBILUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3yabTAaTOB BBIACTSIOT 3HAYMMBbIE JUIS (POpPMHUpPOBAHUS
MHUPOBO33pEHHUs 00IIEHAYYHbIE TTOHATUS (3aKOH, TE€OPHUsI, TPUHIIUIL, TUIIOTE3a, PaKT, cUCTEMAa,
MPOLIECC, AIKCHEPUMEHT U JIPYroe.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX MpeAMEeTOB (POpMHPOBATH
MIpe/ICTaBJICHHE O IIEIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAJbHbIE yUeOHbIE NeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC,  PETYISTHBHBIC), KOTOpbIE  OOECIEUHBAIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO
y4eOHOI esTeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS

ba3oBble JJjornueckue aeMcTBus:

YMEHUSl HCIOJIb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKUX TIOHATUN (BBIAENATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBAaTh B3aHUMOCBSI3b C JPYTMMH TOHSATHSIMH), HCIOJb30BaTh TOHATUSA JUIS
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SABIEHUH, BBIOUPATH OCHOBAHMUS U KPUTEPHUU IS
KIacCU(pUKALUN XUMUUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIMBATh MPUYHMHHO-
CIIEICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMH H3y4Y€HUsS, CTPOUTh JIOTUYECKUE PACCYKICHHS
(MHIYKTUBHBIC, ACTYKTUBHBIC, TIO aHAJIOTHH ), AeNIaTh BBIBOJIbI U 3aKIIOUCHHUS;

yYMEHHE MIPUMEHSTH B MPOIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENU, UCIOIb3YeMble B XHUMHH, MPEOOPA30BHIBATH HIUPOKO
MPUMEHSAEMbIE B XHUMHUHU MOJEIbHbIE TPEACTABICHUS — XUMUYECKUNH 3HaK (CHMBOJ
JJIEMEHTa), XUMUYecKas (GopMmyna U ypaBHEHHE XUMHUYECKOW peaklUd — MPU PEIICHUU
y4eOHO-TI03HABATENBHBIX 337a4, C YU4ETOM AITHX MOJENbHBIX MPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKINii, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIC CBSI3U
U MIPOTUBOPEYMS B U3yUAEMBbIX MPOIECCaX U SIBICHUSIX.

ba3oBble uccieaoBarTejbCkue AecTBUSA.

YMEHHE HUCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE UHCTPYMEHTA MMO3HAHUS, a
TaK)KE€ B KAadyeCTBE OCHOBBHI Ui (DOPMHUPOBAHHSI THUIOTE3BI MO TMPOBEPKE MPABUIHHOCTH
BBICKA3bIBACMBIX Cy)I(,Z[CHPIf/'I;

npuoOpeTeHUe OMbITa MO IIAHUPOBAHUIO, OPTAaHU3AIMH U TPOBEICHUIO YUCHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOIOIaTh 32 XOJA0M MPOIECcca, CAaMOCTOSITEILHO MTPOTHO3UPOBAThH
€ro pesynbTaT, (HOpMyIHpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIEIAaHHOMN padoTe.

Paborta ¢ undopmanmeii:



yYMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALUIO Pa3IMYHBIX
BUJIOB U (OpPM NPEACTaBICHUS, MOITY4aeMyI0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOMYJspHas
auTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble IocoOus, pecypcsl MHTepHera),
KPUTHUYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

yYMEHUE IPUMEHATh pa3lIMyHble METOJbl M 3aIpochl IpU IIOUCKE U OTOOpE
nHGOpPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX AJISl BBINOJHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpPENEeNEHHOro THIIA, MPHOOpeTeHHe omblTa B 00JacTH
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIafeHUE KyJIbTYpou
aKTUBHOI'O HCIOJIb30BAHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BbIOMpPATh
ONTUMaNIbHYI0 (popMy mpezacTaBieHuss MHGOPMALUU U WIIOCTPUPOBATh pelllaeMble 3ajauu
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHUE HUCIOJIb30BaTh U aHAIM3MPOBATH B Ipolecce y4yeOHOM M uccienoBaTeabCKon
NESITeIbHOCTH HH(POPMALMIO O BIHUSAHUU IPOMBIIUIEHHOCTH, CEJIbCKOrO0 XO3diCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEIBL.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 3a/laBaTh BONPOCH (B XOA€ AMajgora W (WiIM) JAUCKYCCHUH) IO CYLIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BbIMOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs IPEICTaBIIATh IOJIyYEHHBIE DPE3yJbTaThbl IO3HABATEIBHOW AEATEIBHOCTU B
YCTHBIX M IIUCBMEHHBIX TEKCTax; JejaTb IPE3CHTAlMI0 pPE3yJbTaTOB  BBIITOJHEHUS
XMMHUYECKOI0  3KCIepuMeHTa (Ja0opaTOpHOro  OmbITa, JabopaTOpHOM  paboThl IO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOIO IIPOEKTA);

YMEHHUS Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HaBaTeIbHOMN
U UCCIIeIOBATENLCKON JIEATENbHOCTH NPU PELICHUH BO3HUKAIOLUIMX IMPOoOJeM Ha OCHOBE
yuéTa OOIIMX HHTEPECOB M COIJIAaCOBAaHUS MO3UIMHA (0OCyXkaAeHus, OOMEH MHEHHSIMH,
«MO3rOBBIE€ IITYPMBI», KOOPAWHALAS COBMECTHBIX IEHCTBHI, ONpENEICHUE KPUTEPUEB IO
OLIEHKE KaueCTBa BBIMIOJIHEHHOW pabOTHI U Ipyrue).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIe NelicTBUA:

YMEHHE  CaMOCTOSITEIBHO  ONPENENATh  ILeM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIATh, KOHTPOJUPOBATH M TpPH HEOOXOJUMOCTH KOPPEKTHpPOBATh  CBOKO
NesITeNbHOCTh, BbIOMpaTh HambOonee 3((EeKTUBHBbIE CHOCOOBI peIIeHUs Y4eOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSATEIBHO COCTaBJIATh WJIM KOPPEKTHPOBATh NPEUIOKECHHBIN
JITOPUTM JICHCTBUH NPH BBIMOJHEHUM 3a/laHUM ¢ y4€TOM MOJy4YeHHs HOBBIX 3HaHUI 00
M3y4aeMbIX OOBEKTaxX — BEIIEeCTBaX M PEaKIMsIX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOTO
pe3yspraTa 3asBJIECHHOM 1€/, YMEHHME MHCIIONIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
IIpeIaraéMble B yCIIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO O0S3aTENILHOTO COJepIKaHus,
YCTAQHOBJICHHOTO JaHHOW (enepaabHON pabodell mporpamMmoil, BBIIEISIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI NEHCTBUH, crenuduueckue s
npeaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpOpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00ydeHus B 8 kiacce npeMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

® packpblBaTb CMBICII OCHOBHBIX XHMMMUYECKHX IIOHATHUH: aToM, MOJIEKYJa,

XUMUYECKHH  DJIEMEHT, IPOCTOEC BELIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCUTENbHAas AaTOMHas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
J0Js1 XUMUYECKOTO AJIEMEHTa B COCJMHEHUU, MOJISIPHBIA 00BEM, OKCHI, KUCIOTa,
OCHOBAHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIECHUS, XMUMHUYECKas



peakuus, Ki1accudukaiys peakuuil: peakiud COeAMHEHHs, PEaKIMH Pa3IokKeHHUs,
peakuuu 3aMelIeHUs, peakuuu OoOMEeHa, 9K30- M SHIOTEPMHUYECKHE pPEaKIIHH,
TerioBoM 3(ddexT peaxknuu, SApPO aTroma, SJIEKTPOHHBIM CJIOH aroma, aTOMHas
opbuTanp, paadyc aroMa, XUMHUYECKas CBs3b, HOJSPHAs M HEHOJSpHAs
KOBAJICHTHAsI CBA3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J10JIs
BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHI U MIPUMEHATH 3TH
MOHSATHUSA [IPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUN;

UCIOJIb30BaTh XHMUYECKYIO0 CHMBOJIHMKY U COCTaBlIeHUS (OpPMYN BEHIECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUM;

OTIpE/EIISATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTETICHb
OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, MPHUHAJJICKHOCTh BEUIECTB K
onpeAenéHHOMY KJIacCy COeIMHEHUH Mo QopmyaaMm, BHUJ XHUMHUYECKOW CBSI3U
(xoBaJIeHTHAsl M HOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBath  cMmbicn  llepuommueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NIEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT UX NOJIokKeHUs: B llepuonnueckoil cucreme, 3aKOHOB COXPaHEHUS
Macchl BEILECTB, NMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa
ABorajipo;

OMKCHIBATh W XapakTepu3oBaTh TaOnmuuHyo ¢opmy Ileproanueckoit cucTEeMBI
XUMHUYECKHUX JIEMEHTOB: pa3iNyaTh MOHSITUS «TJaBHas moArpymnmna (A-rpymnma)» u
«moboynass moarpynna (b-rpynmna)», manble W OOJNbIINE MEPUOMAbI, COOTHOCUTH
o0o3HaUYeHUsI, KOTOpble wuMeroTcs B Tabmune «llepuomudeckas cuctema
xuMuyeckux anemeHToB [[. M. MenzaeneeBay ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH
CTpPOCHHSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsal sapa, odiee 4ucio
ANIEKTPOHOB U pacnpeiesieHUue X MO0 IEKTPOHHBIM CIIOSM);

KIacCUUIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMHUYECKHUE PEAKIUU (T10 YUCTY U COCTaBY YUaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TeIr1oBoMY 3 (eKTy);

XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUYHBIX
KJIaCCOB, TOATBEpP)KJas ONUCAHWE MPUMEPAMH MOJIEKYJSPHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOT'O COCTAaBa,
BO3MO’KHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIHO MAacChl BELIECTB,
MacCoOBYIO JIOJIF0O XMMHUYECKOTro 3JIeMeHTa Mo (opMylie COeAMHEHUS, MaCCOBYIO
JI0JII0 BEUIECTBA B PACTBOpE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOM
peaKkiuy;

MIPUMEHATh OCHOBHBIE ONEPALIU MBICIIUTENIbHON JEATEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, O0OOIIeHHe, CUCTeMATHU3alNi0, KJIACCU(UKAIMIO,  BBISBICHHE
MPUYMHHO-CIEACTBEHHBIX CBS3€H — JJI1 U3yUYE€HUsI CBOMCTB BEIIECTB U XUMUUYECKUX
peakiuii, ecTeCTBEHHO-HAay4YHbIe METO/bl TMO3HAHWUS — HaOII0JeHHe, W3MEpEeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasIbHbBIN 1 MBICIIEHHBIH );

ClIeIOBaTh TMpaBWJIaM TOJH30BAHUS XHUMHUYECKOW TMOCYIOW U J1ab0paTOPHBIM
o0opynoBaHUEM, a TAaK)Ke MpaBUIIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB IO
MOJyYeHHUI0O U COOMpPaHHIO Tra3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOPOJA),
[IPUTOTOBJIEHUIO PAaCTBOPOB C OIPENECIEHHOW MAacCOBOM JIOJIEM pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJUTH XHWMHUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOILbIO HHAUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHXK U APYTHE).



K xonmy obydenus B 9 kiaacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHI: XUMUUECKUN DJIEMEHT, aTOM,
MOJIEKYyJla, MOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO,
BAJICHTHOCTh,  3JICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMUYEecKas
peakmus, XUMUYECKas CBs3b, TEIJIOBOW A(EKT peakinu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, AJIEKTPOJIMTHI, HEIJIECKTPOJUTHI, DJICKTPOJIUTHYECKAS] TUCCOLMAIUA,
peakIu MOHHOTO OOMEHA, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKHCIUTEb,
BOCCTAHOBUTEJb, OKHCJICHHUE W BOCCTAHOBJICHUE, AJUIOTPOIHs, aM(pOTEPHOCTb,
XUMUYECKass CBsI3b (KOBaJIEHTHAs, WOHHAs, METAUIMYECKas), KPUCTAJUIMYECKas
pemérka, KOppO3Wsi METaUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKIIHH,
npeaenbHo gqonycrtuMas konnenTpauus 11K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHSATUNA U MIPUMEHSTH ATH
TOHSITHS TIPU ONMCAHUU BELIECTB M UX IIPEBPAICHUI;

UCIOJIb30BaTh XWMUYECKYI0 CHMBOJHKY JUIsI COCTaBIeHUS (OpMYN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUI;

ONpPEACNSITh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX HJIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHUN 1o hopMyliaM, BUJ XUMHUECKOH CBS3H (KOBAJICHTHAs, MOHHAS,
MeTaJUTMYecKasi) B HEOPraHWYECKHX COCAMHEHUSAX, 3apsj HOHA IO XUMHUYECKOM
dbopMyIe, xapakTep Cpelpl B BOJIHBIX PAacCTBOPaX HEOPTaHHMUYECKUX COEAUHEHUH,
TUI KPUCTAIINYECKON PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBaTh  cMbicn  [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAHHE: OMUCHIBATH M XapaKTEPHU30BaTh TAOIMUYHYIO
dbopmy Ileproanueckoil crUCTeMbl XUMHUYECKUX OSJEMEHTOB: pa3jinyaTh MOHITHS
«rnaBHas moarpynma (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnma)y, mansie u
OoJpIlMe  TEpPUOABl, COOTHOCHUTH O0O3HAUEHHUs, KOTOpbIE HMMEITCS B
MePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX OJIIEMEHTOB (COCTaB M 3apsii sA1apa, oOIiee 4YHuciIo SJIEKTPOHOB U
pacmpesielieHre uX MO IEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCAUHEHUN B Mpelesiax MajbIX IEPUOIOB U
[JIaBHBIX NOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPraHMYeCKHe  BEIIeCTBa,
XUMHUYECKUE PEeaKIUU (110 YUCTY U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TerioBoMy 3¢¢eKTy, MO0 HU3MEHEHHI0 CTEMeHeH OKHCICHUS XUMHYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIMEe W crenuduueckue XUMUYECKUE CBOMCTBA
MPOCTBIX M  CJIOHBIX  BEIIECTB, IIOATBEp)KIas ONKWCaHUE IpPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;
COCTAaBIIATb YPAaBHEHHUS DJIIEKTPOJIMTHUYECKOW JHUCCOLMALMU KHUCJIOT, ILIEIOYEN U
COJiell, TONTHBIC M COKpAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peaKkuuii, TOATBEPKAAKOLIMUX CYIIECTBOBAHUE T'E€HETHUYECKOM CBSI3H  MEXKIY
BEILIECTBAMM PA3JIUYHBIX KIACCOB;

pacKpbIBaTh CYLUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOrHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTHU OT X CTPOCHUS, BO3MOKHOCTH
MPOTEKaHUs XUMUYECKHUX MPEBPALLCHUI B PA3JIMUHBIX YCIOBUSX;

BBIUUCIIATD OTHOCHUTEIBHYIO MOJIEKYJIPHYIO W MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (HOpMYyJe COSAMHEHUS, MACCOBYIO



JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHEHUIO XMMHUYECKOMN
peaxkuuu;

coOnrofaTh MpaBWia IOJB30BAHUS XHUMHUYECKOH TMOCYIod U JabopaTOpHBIM
o0opynoBaHuEM, a TaKXke IMpaBWiia OOpallleHusi C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUUSMU IO BBINOJHEHHUIO JIa0OpATOPHBIX XWUMHUYECKHUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO rasa);
MPOBOAUTHh PEAaKIUH, MOATBEP)KIAIOIIUNE KAYeCTBEHHBI COCTaB pa3INMYHbIX
BELIECTB: Pacro3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAUM-, KapOoHAT-,
dbocdar-, cunmukar-, cynbdar-, THAPOKCHA-UOHBI, KATHOHbl aMMOHHUS M HOHBI
M3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOPax HEOPraHHUUECKHUX
BELIECTB;

MPUMEHSITh OCHOBHBIE ONEPALUU MBICITUTEIIBHOM IEATEIHbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHHE, 0000IlIeHNEe, CUCTEMATH3AIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — N7 U3YYECHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUi, ECTECTBEHHO-
Hay4yHbIE METOABl I[IO3HAHUS — HaONIOJCHHE, HU3MEpPEHHE, MOJEIUPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTesbHbIe pecypchl
NPOrpamMMbl padoThI padoTbI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
Xumust — BaKHast
11 00JacTh €CTECTBO3HAHUS 5 5 bubnmnoreka [HOK
' U [IPaKTUYECKOM https://m.edsoo.ru/7f41837¢
JeSITEIbHOCTH YeJIOBEKa
19 BemecTBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK
' peaKIuu https://m.edsoo.ru/7f41837c
Uroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopog. 6 bubmuoreka [IOK
' ITousttue 06 oxcumax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsitue o 8 1 bubnuoteka [JOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. 5 1 1 bubnuotexa [JOK
' [MonsiTrie 06 OCHOBAHHSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl BuGmorexa 1IOK
2.4 HEOpPraHUYECKUX 11 1 1

COE€IUHEHUN

https://m.edso0.ru/7f41837¢c
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Hroro no pazneny 30

Pasznean 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMunueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT

[Tepuoanueckuii 3aKOH U

[Teproauyeckas cucrema
P but6mmoreka [IOK

3.1 XUMIHCCKHX S/ICMEHTOB ! https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Ctpoenue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubnuorexa [JOK
' BOCCTAHOBUTEILHEIC https://m.edsoo.ru/7f41837c
peaku
MToro o pasien 15 bubnuorexa [JOK
pasAcIy https://m.edsoo.ru/7f41837c
bu6anoreka LIOK
Pe3epBHOE Bpems 0

https://m.edso0.ru/7f41837¢c
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9 KVIACC

HaumMeHoBaHme KoanuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3znea 1. BemmecTBo U XUuMH4YeCKHe peakuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu| 5 bu6nuoreka [JOK
' OCHOBHBIX Pa3JIejioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
O
1.2 3a(;<lz)(1){]i)lifel:e HOCTH 4 bubmrorexa LIOK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEeKTPOIUTHYECKAS
13 JYccoLMaIus. 3 1 1 bu6nuorexa [IOK
' XUMUYECKUE peaklluy B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pa3znen 2. HemeTas1bl M HX cOeTMHEHHUS
06
21 | smscen oovenron | 4 s bitSorera LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
asi XapaKTeprUCTUKa BuGmmorexa LIOK
2.2 XUMHUYECKUX HJIEMEHTOB 6

VIA-rpynmel. Cepa u eé

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

OO01mas xapakTepucThKa

53 XUMHYECKUX DJIEMEHTOB 7 bubnunoreka LIOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
| o |
' P }i ' oA https://m.edsoo.ru/7f41a636
KPEMHUH B UX
COCIMHEHHS
Wroro no pasaeny 25
Pa3nen 3. MeTa/JIbl M MX CO€AMHEHUS
31 OO0mue cBoicTBa 4 bu6mmoteka IIOK
' METAJLIOB https://m.edsoo.ru/7f41a636
39 Baxwneiinine MeTaIbl 1 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

41 Bemecrtsa u maTepuaisl B 3 bu6nuorexa [IOK
' JKU3HHU YEI0BEKA https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
bubnunorexa LIOK
PesepBHOE Bpems 3

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

66




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara undpoBbie
Tema ypoka KoHTpoJibHbIC IIpakTuyeckune
n/n Bcero U3YYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
[Ipeamer xumun. Pons xumuu B BuG 10K
nonMoTeKa
1 | >xu3uu yenoseka. Tena u 1 02.09.2024 https://m.edsoo.ru/ffod210c
BEIIIECTBA.
ITonsTre 0 MeTOAaX MO3HAHUSA B bubmuorexa [JOK
2 XUMHH 1 04.09.2024 https://m.edsoo.ru/ff0d227e
[IpocTble U ClIOXKHBIE BEIIECTBA. BuG 10K
nonInoTexa
3 | ArperaTHble COCTOSHUS 1 09.09.2024 httos://m.edsoo.ru/fod2a6e
BEILECTBA.
4 IT. p. Ne 1 «IIpaBuia paGoTsl B 1 1 11.09.2024 bubnnorexka [JOK
nabopaTopumn» https://m.edsoo.ru/ff0d23dc
5 YucTele BEIIECTBA U CMECH. ) 1 16.09 2024 bu6mmoreka [IOK
Crnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
. bubnuotexa [JOK
6 |IL p. Ne2 «Pa3nenenue cmeceit » 1 1 18.09.2024 https://m.edsoo.ru/f0d28c8
7 ATOMBI U MOJIEKYJIBI. ATOMHO — 1 93.09.2024 bubnnoreka [JOK
MOJIEKYJIIPHOE YYEHHUE. https://m.edsoo.ru/ff0d2a6c
XUMUYECKHUE AJIEMEHTBI. 3HAKU BuG OK
8 | (cHMBOJIIBI) XUMHUYECKHUX 1 25.09.2024 nomorexa L

3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa

bubmuorexa [JOK

9 30.09.2024
BEIIEeCTB. XUMHUYECKas opmyIa. https://m.edsoo.ru/ff0d2eae
OTtHOCuTeNBHAs aTOMHAs Macca. BuG 10K
noIMoTeKa
10 | OtHOCHUTENBHAS MOJIEKYIIApHAS 02.10.2024 https://m.edsoo.ru/Ff0d323c
Macca.
MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
1 9JIEMEHTA B COCJIMHCHUH 07.10.2024 https://m.edsoo.ru/ff0d350c
Banentnocts aToMOB bubmuorexa [JOK
12 XMMHUYECKHUX JIEMEHTOB 09.10.2024 https://m.edsoo.ru/ff0d210c
®dusndecKkue 1 XUMHIECCKUE Eub 10K
noIMoTeKa
13 | aBnenus. XumMudecKkas peakius 1 14.10.2024 https://m.edsoo.ru/ffod37fa
MIPU3HAKU UX MMPOTCKAHHUS.
3aKOH COXpaHEHMsI MaCChI Eub 10K
noIMoTeKa
14 | BemecTB. XMMUYECKHE 16.10.2024 https://m.edsoo.ru/F0d3b88
ypaBHEHUS
Knaccudukanust XuMuaeckux
peakiuit (CoeTnHeHus, bubnuoteka [JOK
15 21.10.2024
Pa3JIOKEHHUS, 3aMEILCHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 1OK
noNIMoTeKa
1 . 23.10.2024
6 | onumnonemer O606H;IGHH6 . 3.10.20 https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
B — .
17 031yX — cMech ra3oB. CocraB 06.11.2024 bubnuoreka [IOK
BO3/yXa. https://m.edsoo.ru/ff0d210c
18 Konrponbnas pabora Ne 1 o 11.11.2024 bub6nuorexa [IOK

TeMe «BelecTBa 1 XUMHUYECKUE

https://m.edsoo.ru/ff0d4290
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peaKIum»

KI/ICJ'IOpOI[ — DJIEMCHT U IIPOCTOC

bu6mmoreka [JOK

19 | BemectBo. O30 CBoiicTBa 13.11.2024 | https://m.edsoo.ru/ff0d210c
KHCIIOpOJia
CrocoOblI MOTy4eHUs KHCII0po1a bubnmorexa IOK
20 19.11.2024 :
TIpHMeHeHH e KUCIOPOIa https://m.edsoo.ru/ff0d210c
IT. p. Ne 3 o teme «llomyuenue Bu6nnorexa LIOK
21 | u cobupaHue KUCI0poa, 20.11.2024 | hitps://m.edsoo.ru/ffod210c
U3Yy4EHUE €TI0 CBOMCTBY»
bubmuorexa [JOK
22 | IousiTie 00 okcuaax 25.11.2024 | https://m.edsoo.ru/ff0d210c
Bonopon. Haxoxpnenue B
bubmuoreka [JOK
npupoe. CriocoObl MOTydeHHs.
23 27.11.2024 :
CBOI{CTBA U MPHMEHEHHE https://m.edsoo.ru/ff0d210c
BOJIOpOa
IT. p. Ne 4 o reme «llonmyuenne
24 | u cobupaHue BOAOPOIa, U3yUeHUE 02.12.2024
€ro CBOMCTBY
bu6mmoreka [IOK
25 | TToHATHE O KHCTOTAX M COIAX 04.12.2024 | nhttps://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
26 | IToHSITHE O KHCIOTAX M CONSX 09.12.2024 | hitps://m.edsoo.ru/ff0d210c
KonnuectBo BemecTBa. MoJIb.
27 11.12.2024 | bu6mmoreka [JOK

MousipHas macca
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https://m.edsoo.ru/ff0d210c

Brrancnenus KOJIN4YCCTBA, MaCChbl

bu6mmoreka [IOK

28 | BeweCTBa 110 ypaBHEHUAM 16.12.2024 | https://m.edsoo.ru/ff0d210c
XUMHYECKHUX PEaKUi
MonsapHbIil 006EM ra3oB. 3aKoH bubnnorexa LIOK

29 ABorazapo 18.12.2024 | https://m.edsoo.ru/ff0d210c
Brrunciaenus oonéma,

bubmuorexa [JOK

KOJINYECTBA BEIIECTBA I'a3a MO €ro

30 23.12.2024 -
U3BECTHOMY KOJMYECTBY https://m.edsoo.ru/ff0d210c
BELIECTBA WU 00bEMY
Brruncienns 00bEMOB ra3os 110 bubnunorexa LIOK

31 25.12.2024 -
YPaBHEHHUIO PEAKIIHH. https://m.edsoo.ru/ff0d210c
BrrunciaeHust 00bEMOB ra30B 10 bubnunorexa [IOK

32 30.12.2024 -
YPaBHEHHIO PEAKIIHH. https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK

Bopa. ®uznueckne 1 XUMUYECKHE

33 13.01.2025 -
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d210c
CocraB ocHoBanuii. [Tousarue 00 bubmoreka [IOK

34 15.01.2025 -
WHIUKATOpax https://m.edsoo.ru/ff0d210c
Bona xak pacTBopuTeb. Bubnorexa [TOK

35 | PactBopsl. MaccoBas o 20.01.2025 | hitps://m.edsoo.ru/ffod210c
BEILIECTBA B paCTBOPE
IT. p. Ne 5

36 | POV oHOTOME 22.01.2025 | Bu6maorexa IOK

«ITpuroroBieHue pacTBOPOB ¢
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OIpeeNEHHON MaCCOBOU J10JIEH
BELIECTBA»

https://m.edsoo.ru/ff0d210c

O00011eHUE U CUCTEMATU3 AL

bubmuorexa [JOK

37 3HAHUMN 27.01.2025 | https://m.edsoo.ru/ff0d210c
KonTponbras padota Ne 2 o Bubnorexa [IOK

38 | reme «Kucnopon. Bomopos. 29.01.2025 | https://m.edsoo.ru/ff0d210c
Boma»
OKCHUJIBI: COCTaB, bu6mmoreka [IOK

39 Ki1accu(uKalys, HOMEHKIATYpA. 03.02.2025 | htps://m.edsoo.ru/ff0d210c
[Tomryuenue u XuMU4YeCcKue Bubnmorexa [TOK

40 | cBO¥CTBA KMCIOTHBIX, OCHOBHBIX 05.02.2025 | https://m.edsoo.ru/ff0d210c
U aM(pOTEPHBIX OKCUJIOB
OcHoBaHMsI: COCTaB, bubnnorexa LIOK

41 Ki1accuuKaIs, HOMEHKIATypa. 10.02.2025 https://m.edsoo.ru/ff0d210c

bu6nmoreka [JOK

[TomyueHnue U XUMHUYECKUE

42 CBOMCTBA OCHOBAaHUMN 12.02.2025 | https:/m.edsoo.ru/ff0d210c
Kucnotsr: cocras, bubnnorexa LIOK

43 KJ1accuuKaIys, HOMEHKIATypa. 17.02.2025 https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK

[TomyueHnue U XUMUYECKUE

44 CBOMCTBA KUCJIOT 19.02.2025 | https:/m.edsoo.ru/ff0d210c

45 ITony4yenue u XuMHUYECKUE 94.02.2025 bubmorexa [IOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ff0d210c
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Conu (cpennue): HOMEHKIIATYA, Bu6suoreka LIOK

46 | criocoObl IOTyYeHH, 26.02.2025 | https://m.edsoo.ru/ff0d210c
XUMHYECKHE CBOMCTBA
IT1. p. Ne 6. Pemenue Brbmorexa LIOK

47 .03. :
SKCTIEPHMEHTATBHEIX 38124 03.03.2025 | https:/m.edsoo.ru/ff0d210c
I'enernueckas CBS3b MEKIY Butmoreka [IOK

48 | xaccaMH HEOPTaHUYECKHUX 05.03.2025 | https://m.edsoo.ru/ff0d210c
COCIMHEHUN
OGOo0IIEHHE U CHCTEMATH3AIIS bubmorexa LHOK

49 .03. :
SHAHWI. 10.03.2025 | https://m.edsoo.ru/ff0d210c
KoHntpoisbnas padora Ne3 o teme Bu6auorexa [JOK

50 "OCHOBHBIE KJIACCHI 12032025 https://m_edsoo_ru/fdeZlOC
HEOPraHUYECKUX COCAUHECHUI"
[ToHsTHE O IpyMIax CXOAHBIX brbmorera [IOK

51 .03. :
S TeMEHTOR 17.03.2025 | https://m.edsoo.ru/ff0d210c
Ilepnoanueckuit 3akon /. U. Bu6muorexa [JOK

52 | MengeneeBa. /. 1. Menneneen 19.03.2025 | https://m.edsoo.ru/ff0d210c
— yu€HbIH, MeAaror 1 rpaxkIaHHuH
Crpoenue aromoB. CocTas brbmiorexa [IOK

53 .04. :
aromubIx sep. U30Tomsr 02.04.2025 | https://m.edsoo.ru/ff0d210c
CTpoeHue >IeKTPOHHBIX Bubmorexa IIOK

54 :
0BOIOUEK ATOMOB SIEMEHTOR 07.04.2025 | https://m.edsoo.ru/ffod210c

55 | [lepuoamueckas cuctema /1. . 09.04.2025 | bubmuoreka [JOK
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Menpeneena. https://m.edsoo.ru/ff0d210c
XapakTepucTuKka XUMHIECKOTO Butmoreka [IOK

56 | ameMeHTa Mo ero MOJI0KEHHUIO B 14.04.2025 | https://m.edsoo.ru/ff0d210c
Ilepuonnueckon cucreMe.
DIeKTPOOTPHIIATETLHOCTD Bubmmorexa LIOK

57 16.04.2025 -
aTOMOB XMMHWYECKUX DJIEMEHTOB. hitps://m.€ds00.nu/f0d210c

bubmuorexa [JOK

58 | MoHHas xuMuecKas CBA3b 21.04.2025 | https://m.edsoo.ru/ff0d210c

59 KoBanenTtHas nossipHas 93.04.2025 bubnnoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8

60 KoBanienTHas HenonspHas 28.04.2025 bubnuorexa [JOK
XHMUYECKAs CBS3b. https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK

61 | CreneHb OKHCIICHHUS. 30.04.2025 https://m.edsoo.ru/00adae28

OKHUCIUTENbHO- Bu6 110K
nonMMoTeKa

62 | BOCCTaHOBHUTEIbHBIE PEAKIUH. 05.05.2025 https://m.eds00.ru/00adb076
OKHCIIMTENIN U BOCCTAHOBUTETH
O000I1IIeHNE U CUCTEMATH3AIHS bu6mmoreka [IOK

63 07.05.2025
3HAHUU. https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne 4 o BuG 10K

HOJIMOTEKA

64 | reme «CTpoeHue aToMa. 12.05.2025 https://m.edsoo.ru/00adbA486
XHUMHYECKast CBSI3b)

65 Beruucnenus konuyecTBa, Macchl 14.05.2025 bu6mmorexa [IOK

BEIIECTBA [10 YPaBHEHUSIM

https://m.edsoo.ru/00adb33c
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XUMHYECKHUX PEaKui

TennoBoii 3 PeKT XMMUIECKOI bubnnoreka [HOK

06 peaxIuu. 1 19.05.2025 https://m.edsoo.ru/ffod210c
TorumBo (HedTh, yroiab U METaH). Eu6 1OK

UOIMOTEKA

67 | 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI 1 21.05.2025 httos://m.edsoo.ru/ffod210¢
€ro MpeIoTBpAIICHUS
O06o0011eHre U cucTeMaTu3alus bubnuorexa [JOK

08 3HAHHH. L 26.05.2028 https://m.edsoo.ru/ffod210c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KoanuyecTBO YacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
[lepuoauueckuii 3aK0OH.
1 [Tepnoguueckas cucrema 1 03.09.2024 bu6mmoreka [IOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59
H. MenneneeBa
3aKOHOMEPHOCTH B
W3MCHCHUU CBOMCTB bubmuorexa [JOK
2 04.09.2024
XUMHAYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u Eub 10K
nonmoTeKa
3 10.09.2024
HOMEHITaTypa 1 https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMudeckou CBSI3U U BuG 110K
nonmoTeKa
4 11.09.2024
THHB} KPHCTALITMHCCKHX 1 https://m.edsoo.ru/00adbac6
pEemETOK
Knaccudukanus
. bubnuotexa [JOK
6 XUMUYECKHUX PEaKLU 1Mo 1 17.09.2024 https://m.edsoo.ru/00adbebO
pa3IMYHBIM MPU3HAKAM
IToHsTHE O TOMOT€HHBIX H BuG 10K
HOIHOTEKA
7 | reTepOoreHHbIX PeaKIHsX. 1 18.09.2024 https://m.edsoo.ru/00adbea
IToHsTHE O XUMUYECKOM
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PaBHOBECHH.

OKUCIUTENbHO- Bu6 10K
noIMoTeKa
8 | BocCTaHOBHUTEIHHBIC 24.09.2024 https://m.edsoo.ru/00adcade
peakuuu
9 [TonsiTue o (jKOpOCTI/I 25 09.2024 bubnnoreka [HOK
XUMHYECKON peaKIuu https://m.edsoo.ru/00adb59e
Teopus Eu6 LIOK
. nonInoTeKa
10 | saeKTpOIUTHYECKON 01.10.2024 https://m.edsoo.ru/00adcd6s
JTUCCOLIMAIUY.
CuIIbHBIC U Cl1a0bIe bubmuoreka [JOK
11 02.10.2024
3JIEKTPOJIUTHI https://m.edsoo.ru/00adb59
HonHbIe ypaBHEHNUS bubnuoreka [IOK
12 08.10.2024
peaxuuii https://m.edsoo.ru/00add448
XUMHYECKUE CBOWCTBA
KHCIIOT B CBETE BuG 110K
nonnoTexa
1 7 .10.2024
3 | mpencrasnemuii 06 . 09.10.20 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIUCCOITUAITNN
XUMHUYECKUE CBOMCTBA
OCHOBAHMH B CBETE Bu6 LIOK
nonmoTexa
14 7 15.10.2024
MpeAcTaBneHHii 00 . 5.10.20 https://m.edsoo.ru/00adb59
AJIIEKTPOJIUTUYECKON
JUCCOIMAIIUN
XUMHUYECKUE CBOMCTBA Bu6 OK
15 | coreit B crere 16.10.2024 | Duommorekall

npeJICTaBIeHUH 00

https://m.edsoo.ru/00add8b2
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ANEKTPOIUTUYECKOMN

JIUCCOIAIIIN
[TonsaTHe o runponuse bubnnoreka [HOK

16 coei 22.10.2024 https://m.edsoo.ru/00add9d4
[TpakTuueckas padota Ne 1.
«Pemenue bubmuorexa [JOK

17 23.10.2024
JKCIIEPUMEHTAIIbHBIX 3.10.20 https://m.edsoo.ru/00adb59
3a1a9»
O6o0menue u bubmuorexa [JOK

18 06.11.2024
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00addd12
KonTponbnas padora Nel
o TeMe Eub 10K

noIMoTeKa

19 | «Dnekrponutudeckas 12.11.2024 httos://m.edsoo.ru/00addeco
aucconranys. XuMU4ECKue
peaKIu B pacTBOpax»
OO01mas xapakTepucTHKa bubnnoreka [JOK

20 HEMETAIIIOB 13.11.2024 https://m.edso0.ru/00adb59e
OO11as xapakTepuCcTHKa

21 FaH?FeHOB. XUMHYECKHUE 19.11.2024 bu6mmoreka [IOK
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. ConsiHast

99 KI/ICJ}OT&, XAMUYECKHE 20.11.2024 bu6mmorexa [IOK
CBOMCTBA, NOJIYYEHHUE, https://m.edsoo.ru/00ade104
PUMEHEHUE

23 | IIpakTrueckas padota Ne 2 26.11.2024 bub6nuorexa [IOK
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o teMe «llonyuenue
COJISTHOM KHCIIOTBHI,
U3y4YeHUe €€ CBONCTB»

https://m.edso0.ru/00ade348

24

Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuui, eciii OJUH U3
pEareHToOB JIaH B U30BITKE

27.11.2024

bubmuoreka [JOK
https://m.edso0.ru/00ade488

25

OO61as xapakTepuCcTHKa
sneMmeHToB VIA-
TPYIIIBL AJUIOTPOITHBIE
MOAM(UKAIIMH CEPHI.
Haxoxnaenue cepol u e€
COCJIMHEHUH B MPUPOJIE.
XHUMHUYECKHE CBOMCTBA
cepol

03.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

26

CepoBoaopoi, CTpOEHHUE,
buznyecKrue 1 XUMUIECKHE
CBOMCTBA

04.12.2024

bu6nmoreka [JOK
https://m.edso0.ru/00ade802

27

Oxcuppl cepsl. CepHast

KUCIIO0Ta, GU3NYECKUE U
XUMHYECKHE CBOICTBA,

IIPUMEHEHNE

10.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

28

XUMHUECKUE PEaKIiH,
Jealue B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
NOJIy4YEHHUs] CepHOU
KHCJIOTBl. XUMUYECKOE

11.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a
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3arpsi3HEHHE OKPYXKAIOIIeH
Cpcabl COCANMHCHUSAMU CCPBI

Briuucienue MaccoBoit

bu6mmoreka [IOK
29 d2.
JIOJII BIXOA HPOAYITa 17.12.2024 https://m.edsoo.ru/00adec8a
peakuuu
OO61mas xapakTepucTHKa
351eMEHTOB V A-Ipynibl. 56 LIOK
noIMoTeKa
30 |A 18.12.2024
30T, paclipocTpareiie B 8 0 https://m.edsoo.ru/00adeea6
npupoze, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nvIecKue u Bu6 10K
noIMoTeKa
31 i 24.12.2024
XUMITHECKHE CBOCTR, 0 https://m.edso00.ru/00adf004
MOJIyYEHHE U IPUMEHEHNE
[Tpaktuyeckas padora Ne 3
11
3, |10 Teme «llomydenue 95 12 2024 bubnuoreka [IOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas KHCIO0TAa, €€ Bu6 110K
nOIMoTeKa
33 14.01.202
qmgfmecme 1 XHMITHECIHE 01.2025 https://m.eds00.ru/00adf306
CBOICTBA
Hcnonp30BaHre HUTPATOB U
CoJIEll aMMOHHSI B KQUECTBE
34 | MMHEpATbHBIX yoOpeHuil. 15.01.2025 bubnuorexa [IOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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35

®dochop. Okcun dhocdopa
(V) u pocdopnas kucora,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

21.01.2025

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

36

Hcnonw3oBanue docdaron
B KaUECTBE MHUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHHE
IPUPOIHON cpeabl
dbocdaramu

22.01.2025

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

37

VYraepona, pacipocTpaHeHHE
B IIpupojie, GpU3nYecKue u
XUMHUYECKHE CBONCTBA

28.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

38

Oxkcuppl yriaepoaa, ux
du3nveckre 1 XUMHIECKHE
CBOMCTBA. YTOJIbHAA
KHCJIOTa U €€ COIU
DKosoruyeckue mpoodaemsl,
CBSI3aHHBIE C OKCUIOM

yriaepona (1V)

29.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

39

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne
YIJIEKUCIIOTO Tas3a.
KauecTBenHas peakuus Ha
KapOoHaT-HOH"

04.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢

40

[TepBOoHaUYaIbHBIC TIOHATHS
00 OpraHNYecKHUx
BEIIIECTBAX KakK O

05.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢
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coeMHEHUAX yriaepoaal

41

[IepBoHayanbHbIE TOHATHUS
00 OpraHNYecKux
BELIECTBAX KaK O
COEIMHEHUSX yriepoaa

11.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

42

Kpemnuii u ero
COETUHEHMUS.

12.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

43

Kpewmnuii u ero
COETUHEHMUS.

18.02.2025

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

44

[TpakTuyeckas padora Ne 5.

Pemenne
SKCIEPUMEHTAIbHBIX 3a/1a4
o TeMme «Bakaenmue
HEMETAJIJIBI M UX
COCJIMHECHMUSI

19.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

45

O06o061IEHNE U
CUCTEMATHU3ALIUS 3HAHUH.

25.02.2025

46

KonTponbnast padota Ne2
mo TeMme «Baknaeie
HEMETAILIB U UX
COCIMHEHHUS

26.02.2025

47

Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuuii, €Ciid OJUH U3
pEareHTOB COAEPKUT
MIPUMECH

04.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e
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OO01as xapakTepuCTHKa
XUMHYECKHX 3JIEMEHTOB —
MeTaioB. Merammnueckast

bubmuorexa [JOK
48 | cBs3b M MCTaJ‘IJ‘II/I‘leCKa}'I. 05.03.2025 https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
dusnueckue cBOMCTBA
METAJIOB
XHUMHUUYECKHE CBOIICTBA
METaJII0B. bubmuorexa [JOK
49 11.03.2025
DIIEKTPOXUMUYECKUN P https://m.edso00.ru/00ae1156
HaIpsHKEHUH METAILIOB
bubmuorexa [JOK
50 | IllenouHble METAIIBI 12.03.2025 httos://m.edsoo.ru/00ae14b2
51 OKcuabl U THAPOKCHIBI 18.03.2025 bubnnoreka [JOK
HATPUA U KU https://m.edsoo.ru/00ael4b2
[Ienoyno3eMeIbLHBIE Bu6 10K
N noOInoTEKA
52 MeTamEH — KaJIbii 1 19.03.2025 https://m.edsoo.ru/00ae15e8
MarHui
Baxkneiimue coefMuHEHU Bu6 10K
3 noOInoTEKa
54 | kanpuus. H(ef:TKOCTB BOJIBI 02.04.2025 https://m.edsoo.ru/00ae 1886
U CTIOCOOBI €€ yCTpaHeHHs
[TpakTuyeckas padora Ne 6 BuG 10K
g HOIHOTEKA
55 | mo Teme X(?CTKOCTB BO,Z[i,I 08.04.2025 https://m.edsoo.ru/00ae1ae8
U METOJIbI €€ YCTpaHeHUs
56 | AmomuHuii 09.04.2025 | Dromuorexa LIOK

https://m.edsoo.ru/00aelc64
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A o
57 M(oTepHbIe CBOICTBA 15.04.2025 bubmumorexa [IOK
OKCHJIa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
58 | Keneso 16.04.2025 https://m.eds00.ru/00ae1d86
Oxcuipl, TMAPOKCUIBI U
bubmuorexa [JOK
59 ((:IOIJII)H xenesa (1) u xxenesa 22.04.2025 https://m.edsoo.ru/00ae3566
ITonsTHE O KOPPO3UU bubnnoreka [JOK
60 METaJLIOB 23.04.2025 https://m.edsoo.ru/00adb59
OO6m1re crnocoOsbl Eub 10K
nonMMoTeKa
61 | momyueHus MeTaLIOB, 29.04.2025 https://m.edsoo.ru/00adb59e
CmuiaBbl.
[TpakTuueckas paborta Ne 7.
Penienne BuG 10K
nonMMoTeKa
62 BKCHepI/IMeHTaJ'II)iIBIX 3aga4 30.04.2025 httos://m.edsoo.ru/00ae3de8
o Teme «BaxHeiime
METAJITBI U MX COCTUHEHUS
Beruucnenus no
YpaBHEHUSAM XUMHUYECKUX
pEeaKLHnii, €CIIN OJIUH U3
63 peareHTOB J1aH B U30BITKE 06.05.2025 bubnmnorexa [JOK
WJI COAEPKUT IPUMECH. https://m.edso00.ru/00ae1750
Beruucnenus maccoBoit
JIOJTU BBIXO/1a TIPOIYKTa
peaxiuu
64 | O6o6IEH e U 07.05.2025
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CUCTeEMaTHU3alus 3HaAaHUN
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nsH, U T Octpoymos, C. A. Cragkos. - 5-e u3a., nepepad. — Mocksa: [IpocBemienue,
2023.- 176 c.

2. Tabpuensn, O.C: Xumus. 9 xnace : yuebnuk / O.C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. - 5-e u3g., nepepad. — M.: IIpocsemienne, 2023.- 223,[1] c..

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. Ta6puensa, O.C. Xumus. 8 ki1 : yued. mis obmieoopazosar. opranm3anmii / O.C. 'abpue-
nsH, U I, Octpoymos, C. A. Crnagkos. - 5-e u3f., nepepad. — M.: [Ipocsemenue, 2023 .-
176 c.

2. Tabpuensn, O.C: Xumus. 9 knacc : yue6nuk / O.C. I'abpuensu, . I'. Octpoymos, C. A.
Cnankos. - 5-e u3., nepepad. — M.: I[Ipocsemienue, 2023.- 223,[1] c..

3. Tabpuensn, O.C. Xumus. 8 kiacc: meroaudeckoe nocodue ans yuutens / O.C. 'abpuensH,
N.I". Octpoymos, 1.B. AkcenoBa — M. : [Ipocsemienue, 2019. — 115 c.

4. Tapa, H.H. Xumus. Ypoku B 9 knacce : nocodue ans yuurens / H. H. T'apa. — 2-e u3z., ne-
pepab. — M. : [IpocBemienue, 2015.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

denepanbHbIi IEHTP HHPOPMAITMOHHO-00pa30BaTeNIbHBIX pecypcoB //hhtp: fcior.edu.ru
Odunmansuslit cailt OO0 « Mynbstuypok» //hhtp: multiurok.ru

Odummansuerii caiitt OO0 « Mudoypo» //hhtp: infourok.ru

Enunas Konneknust nudpoBeix oOpa3oBaTeibHbBIX pecypcos//htpp: school-
collection.edu.ru

5. Poccuiickas snekTponHas mkosa//http: resh.edu.ru

e






		2024-09-05T10:13:53+0300
	МБОУ КУРНО-ЛИПОВСКАЯ СОШ




