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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM IMpOrpaMMBbI
OCHOBHOTO 001ero oopaszoBanus, npeacraBieHHbIX B ®I'OC OO0, a Takxke Ha OCHOBE
benepanbHOl pabodeil mporpaMMbl BOCIUTAHUSA U ¢ YUETOM KOHUEIMIUH MPENoJaBaHUs
y4eOHOro nmpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma o xumMuu Aa€T MpeCTaBICHUE O LENsIX, 001Iel cTpaTeru o0y4eHus,
BOCIIUTAHUSI ¥ Pa3BUTHS OOYYAIOLIUXCSl CPEACTBAMU YUEOHOTO MPEIMETa, YCTaHABIUBACT
o0s3aTeNlbHOE TMPEMETHOE COJAepkKaHHe, MPEeAyCMaTpPUBAET paclpeiesicHUe €ero Io
KJIaccaM M CTPYKTYpPUPOBAHUE I10 pa3jiejaM U TeMaM IporpaMMbl IO XUMUH, OPeIeIsieT
KOJIMYECTBEHHBIE M KAYE€CTBEHHBIE XapaKTEPUCTUKU COJIEPKAHUA, PEKOMEHIYEMYIO
MOCJICIOBATENIbHOCTh ~ W3YUYEHHUS  XUMHM € YY4E€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, OmpeessieT BO3MOXKHOCTH TpeaMeTa i pealn3aliii TpeOoBaHWM K
pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanusl, a TaKke TpeOOBaHUHN K pe3ysbTaTaM OOyUYEHHS XUMHUU HA YPOBHE
1ejael U3ydeHus MmpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHOMN NIEATEIbHOCTU
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUSL.

3HaHUE XUMHUH CIYXXUT OCHOBOM i1  (OPMHUPOBAHUS  MHUPOBO33PECHUS
o0Oy4aroIerocsi, ero MpeacTaBIeHU O MaTepHAIIbHOM EIUHCTBE MHpPA, BAXKHYIO POJb
UrparoT GopMUpyemMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOIMK BEIIECTB B MPHUPOJIE, O MYTIX PEHICHHs TII0OaTbHBIX MPOOIEM yCTOWYUBOTO
pa3BUTHUSl YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTHYECKOMN
0€301MacHOCTH, MPOOIIEM 3IPABOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peau3alliil BO3MOXHOCTEU I caMOpasBUTHS U (HOPMHUPOBAHUS
KYJBTYPBI TUYHOCTHU, €€ 001Iel U (PYyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBAHHME MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH
00ydJarolmuxcs,  HABBIKOB  HMX  CaMOCTOSITENIbHOM  yuyeOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTANIBHBIX M HUCCJENOBAaTEIbCKUX  yMEHHH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM KU3HU, TaK U B MPOGeCCUOHATILHON JesTeIbHOCTH;

3HAKOMHUT €O CHenu(UKOi HAyYHOTO MBIIUICHUS, 3aKJIaJblBaeT OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HAa €IUHCTBO NPHUPOJLI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
ATarnoM B (HOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YYarOIINUXCS;

croco0cTByeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYUYHBIM
3HaHUSIM, K MPUPOJIe, K YEIOBEKY, BHOCUT CBOMl BKJIAJ B IKOJIOTMYECKOE 00Opa3oBaHUE
00yJaromuxcs.

JlanHple HampaBieHus B OOyYEeHHHM XHMHUU OO0ECIEYMBAIOTCS CHEIH(PHUKON
co/iepKaHus yueOHOTO TMpeaMeTa, KOTOPHIN SBISETCS MeJarornuecku aganTHPOBaAaHHBIM
oTpakeHreM 0a30BOM HAYKU XUMHHU Ha OTPEJICIIEHHOM JTare e€ pa3BUTHS.
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Kypc xumMum Ha ypoBHE OCHOBHOIO o0OIIero oOpa3oBaHUSi OPUEHTHUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCSA CHCTEMbl NE€PBOHAYAIBHBIX TMOHATHN XHUMHH, OCHOB
HEOPraHUYeCKOM XMMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHATUN OPraHHUYECKOMN
XUMUHU.

CtpykTypa cojiepKaHus MporpaMMmbl IO XUMUU CcGOpMHUpPOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoja K e€ uzyuenuto. CopepkaHue CKIIaIbIBA€TCsS U3 CUCTEMbI MOHSITHI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUN O XUMUYECKOH peakiuu. O6e
ATH CUCTEMBI CTPYKTYpPHO OPTraHHU30BaHbI MO MPUHIIMIY TMOCIEAOBATEIHLHOTO Pa3BUTHS
3HAHUI HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO - MOJIEKYJISIPHOT'O YUEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /JI. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHs O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3U;

— IpeCTaBICHUM 00 3JEKTPOTUTHUECKOM TUCCOIMAIIMY BEIIECTB B PACTBOpax.

TeopeTtuueckue 3HaAHUSI PACCMATPUBAIOTCSA Ha OCHOBE SMITUPUYECKHU MOTYUYECHHBIX U
OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIILHO OT OJHOTO YPOBHS K JIPYTrOMY,
BBITIONIHSSL (QYHKIIMU OOBACHEHUS W MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MO’KHOCTEMN MPAKTHUYECKOTO IPUMEHEHHUS U MOTYyUYECHHS U3y4aeMbIX BEILIECTB.

OcBoeHME TPOrpaMMBbI 110 XUMHUH CITIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABJIAIONICH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJIaM MMO3HaHuA B Hayke. M3ydeHue
XUMHH MPOUCXOJUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3YUCHHBIX YUCOHBIX IIPEIMETOB:
«Oxpyxaronui mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kinace.

[Tpy m3ydeHHH XUMHUHU NPOUCXOAUT (HOPMUPOBAHHE 3HAHHN OCHOB XHMMHUYECKOU
HAayKl KaKk o00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUUYECKOW JesSTEeIbHOCTH
YelloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3amaya y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XMMHYECKUX 3HAHUW — BaKHEUIIIHNX
(GakTOB, TOHATUH, 3aKOHOB M TEOPETHUYCCKHUX TIOJOKECHHUH, JTOCTYIHBIX O000OIICHMI
MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPHUOOMIEHWH K HAyYHBIM METOJaM
MO3HAHUSI TPH M3YUYEHUU BEIIECTB M XUMUYECKUX peaknuii, B (GopMUpOBaHUU U
pa3BUTUHU TO3HABATEIBHBIX YMEHHMH M WX MPUMEHEHUU B Y4eOHO-TIO3HABATEILHOW U
y4e0HO-UCCIEA0BATETBLCKON ACSITEIbHOCTH, OCBOEHUHU TIPAaBHII 0€30MacHOr0 0OpaIieHus
C BEI[ECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs BaXHOE
3HaYCHHUE MPUOOPENH TaKUe e, KaK:

— (¢$opMHUpOBaHUE UWHTEJUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TPUHITHIO  PELICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH,

— HaIpaBJICHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOE MPUOOIICHUE 00YyJaIoIUXCs K
CaMOCTOSITEILHOM TI03HABATEIIBHOM JIESITEIBHOCTH, HAYYHBIM METOJaM I[TO3HAHMUS,
(GbOpMUPYIOTIIMM MOTUBAIIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— olecrieyeHne yCIOBHM, CHOCOOCTBYIOIMIMX NPUOOPETEHUIO OO0YyYaIOIIMMHUCS
OTBITa Pa3HOOOPA3HOW NESITENBHOCTH, MO3HAHUSA M CaMOIO3HAHMUSI, KIFOUEBBIX HABBIKOB
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(KJTIOUEBBIX KOMIETEHIIN ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE ISl PA3JIMUHBIX BUIOB
JeATETbHOCTH;

— (opmupoBanue oOiel GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJI€ YMEHUU OOBSICHATH U OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MUPA, UCTIOJIb3YsI
3HAHUS U OMNbIT, MOJYYECHHbIC NPU H3YYEHUU XHUMHH, NPUMEHSATh UX NpPU PEHICHUU
poOJieM B MOBCEIHEBHOM XKU3HU U TPYIOBOU JIEATETLHOCTH;

— (QopMupoBaHHE y OOYYaIOMMUXCA TYMAHUCTUYECKMX OTHOUICHUN, MOHUMAaHUS
IIEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKH IIeJ1eco00pa3HOTo
MOBEJICHUS B OBITY U TPYJIOBOM JEATEIHLHOCTU B LIENISIX COXPAHEHHSI CBOETO 370POBbSI U
OKPY’KaroIller MPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIlMM K OOYYEHMIO, CIOCOOHOCTE K CAMOKOHTPOJIO W
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIEUYEIOBEUECKHX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HANPABICHHOCTU JalbHEHIIIEro 00yUeHuUs.

OO6miee yuciaO 4acoB, OTBEACHHBIX AJIA M3YyUYECHHUS XUMHUU HA YPOBHE OCHOBHOTO
obmrero obpaszoBanus, cocrabiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kacce — 68 yacoB (2 yaca B HEJEINIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIe XMMHYECKHE IOHATHS

[Ipeamer xumuu. Posib XuMuUN B )KU3HU 4Y€I0BEKa. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. OU3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHie BemiecTs. [lonsaTue o
MeTOJIaX MO3HaHMs B XUMUU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHnsi CMeCeu.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 371eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTslie U cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opMmysa. BaleHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTENbHAst
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMUMUYECKOT'O JIEMEHTA B COEIMHEHUH.

KonuuecTtBo BemectBa. Moiib. ModsipHas macca. B3anMocBsI3b KOIM4ecTBa, MacChl
U 4Wcia CTPYKTYpPHBIX €AMHMI] BeliecTBa. Pacu€rsl mo ¢dopmynamM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKUE SIBJICHUA. XUMUYECKash peakius U e€ MpUu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukauusa XUMHUECKHX
peakuuii (CoeuHEHUs, pa3IoKEeHUsI, 3aMellleHrs, 00OMeHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XUMHUYECKOH IMOCYJ0¥, mpaBwiamMu paboTel B saboparopuu u
npuémMamu oOpalieHus ¢ J1abopaTopHBIM O0OpYIOBAaHUEM, H3YYEHHUE U OINUCAaHUE
dbu3nuecKknx CBOMCTB 0Opa3I[OB HEOPraHWYECKUX BEIIECTB, Habmto/eHne (U3MUECKHX
(nnaBiIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHACHCALIUS
BOJbI) W XUMHYECKHMX (TOpEHHE CBEYd, TMPOKAIMBAaHHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIOTOM) SBJICHWW, HAOJIIOJEHHE W ONHCAaHHE NPHU3HAKOB
MPOTEKAHUs XUMHUYECKHX peakuui (pas3yioKeHUue caxapa, B3aUMOJCHUCTBHE CEpPHOM
KHUCIIOTBl C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu HarpeBanuu,
B3aMMO/ICHCTBUE Kee3a ¢ pacTBopoM conu Menu (1), u3ydeHue crocoOoB paszaeneHus
cMecedl: ¢ TOMOIIbI0 MAarHuTa, (QUIbTPOBAHUE, BbINAPUBAHUE, JTUCTUILISALIUA,
XxpoMarorpadusi, NMpoBeJIEHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHHE M OMUCAHHE
pe3yibTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MAaccChl,
CO3JIaHHE MOJIENIE MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeililue npeacraBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech rasoB. CocrtaB Bo3ayxa. Kuciopony — s1neMeHT M IpocToe
BenlecTBO. HaxoxneHue kuciaopona B mpHupoje, (pU3Mueckue M XMMUYECKUE CBOICTBA
(peaxiuu ropenusi). Oxkcuasl. [lpumenenne kucnopona. CriocoObl MOMy4YeHUs: KUCI0OpOoaa
B JabopaTtopuu M TPOMBINUICHHOCTH. KpyroBopor kuciopoaa B mpupoge. O30H —
AJUIOTPONHAsT MOAM(DUKAIIHS KUCIOPO/Ia.

TeroBoil 3ppexT XuMHUUEeCKOl peakiuu, TepPMOXUMHUYECKHE YPAaBHEHUS, 9K30 - U
AHIOTEPMHUUECKHE peaklUnU. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHUE
NapHUKOBOTO 3(pdeKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — snemenT u mpoctoe BemiecTBO. HaxoxkaeHue Bomopona B IPHUPO/IE,
dbusznueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoNydeHus. Kuciorel u
COJIH.

Mounsipabiii 00bEM ra3oB. Pac4€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusznueckue cBoucTBa BoAbl. Boma kak pactBoputelnb. PactBopsl. HacellieHHbIE 1
HEHACHIIIIEHHBIE pacTBOPHI. PacTBOPUMOCTSH BelllecTB B Bojie. MaccoBas /107151 BEIIECTBA B
pactBope. XuMHuecKkue cBocTBa BoAbl. OcHOBaHMS. Poib pacTBOpoB B IpHUpPOAE U B
KU3HU denoBeka. KpyroBopot BOJbsI B mpuUpoje. 3arpsisHeHUE NpUpOoAHbIX Boa. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudukamuss Heopranudeckux coeauHeHuid. Oxcuawsl. Knaccudukanms
OKCH/IOB: coneo0Opa3yroiue (OCHOBHBIE, KHCIJIOTHBIE, am(oTepHbIe) U
HecosieoOpasyromue. Homenknatypa okcujoB. Pu3nvecKkMe U XUMHYECKHE CBOMCTBA
okcu10B. ITomyuenue okcuios.

OcHoBanus. Knaccudukaius ocHOBaHUH: MIENTOYM U HEPACTBOPHUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanui. @PU3WYECKME W XUMHUYECKHME CBOMCTBA OCHOBAHHUM.
[TonydyeHue OCHOBaHUM.

Kucnorel. Knaccudpukanuss xucnor. Homenknatypa kucinor. dusmveckue u
XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Howmenknatrypa conedl. @PuU3MYECKHME U XUMHUYECKHE CBOICTBA COJICH.
[Tosmyuenue colei.

['eneTnyeckas cBsi3b MEX/IY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPENICNICHUE COJIEpKaHUsl KHUCIOpoJa B BO3AyXe, TMOJIyYCHHE,
coOupaHue, pacrno3HaBaHWE W HW3Y4YeHHE CBOWCTB KHUCIOpOJa, HaOmoaeHue
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS M TIPEKpaICHUS
ropeHus (moskapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUJOB W OIMCAaHWE WX CBOWCTB,
MOJIydeHue, COOMpaHHe, paclo3HaBaHME M HU3Y4Y€HHE CBOWMCTB BojJopoja (TopeHue),
B3aumojieiicteue Bojgopoaa ¢ okcuaom wmeau (ll)  (Bo3aMOKHO wuCHOIB30BaHUE
BUJIEOMATEpUAoOB), HaOIIOJeHMEe 00pa3lloB BEUIECTB  KOJUYECTBOM |  MOIb,
UCCIIeIOBaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHNE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA,
B3aUMOJECICTBUE BOJAbI C METAJIJIAMHU (HATPUEM U KaJblieM) (BO3MOXHO HCIIOIb30BAHUE
BUJIEOMATEpPHUAJIOB), HCCIEIOBAaHHE OOpa3llOB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOJIOJICHHE W3MEHEHUS OKPACKW WHJUKATOPOB B pacTBOpax KHUCIOT U
Hieso4e, n3yueHue B3aumojencTeus okcuaa Meau () ¢ pactBopom cepHOl KUCIIOTHI,
KHCJIOT C MeTaJlJIaMH, Peaklui HeHTpaiu3alyu, MoTyuyeHne HepacTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOTO METaJljia IPYTUM U3 PacTBOpa COJM, PEUICHUE IKCIIEPUMEHTABHBIX
3a/1a4 1o Teme «BakHeuIe Ki1acchl HEOPTaHUUECKUX COCTUHECHHIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XMuMHYECKHUX dJ1eMeHTOB /1.
N. MenngeneeBa. CrtpoeHue aroMoB. XuMHYECKasi CBs3b. OKHCIMTEILHO-
BOCCTAHOBHTE/IbHbIE PeAKIIUN



[TepBple MONBITKH KJIACCU(PUKALMM XUMHUYECKUX 31eMeHTOB. [loHsATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U LIETOYHO3EMENbHBIE METAIIJIbI, TAJIOTE€HbI, UHEPTHbHIE
rassl). DJeMEeHTBI, KOTOpPbIE 00pazyoT aM(OTEpHBIE OKCUABI U TUIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos JI. U.
MenpeneeBa. Koporkonepuonnas u anuHHomnepuoanas Qopmel  [lepuonnueckoit
cucreMbl xuMuueckux uieMeHToB J1. . Menneneesa. 1lepuons! n rpynnsl. @usnyeckuil
CMBICJI OPSIIKOBOTO HOMEPA, HOMEPOB NIEPHO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3MeMeHTOB l[lepmonnueckoi
cucreMbl /J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO DJJEMEHTAa IO €r0
nonoxenuto B [lepuonnueckoint cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajJdyca aTOMOB XUMHYECKUX  AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPyIIaM U Mepruoaam.

3nauenue llepumoamueckoro 3akoHa u llepmoguyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. /. 1. MenaeneeB — y4€HbIA U TpXKJaHUH.

Xumuueckas  cBs3b.  KoBanmenTHas  (monsipHas M HEMNOJspHAsl)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBA3b.

Crenenb okuciieHHs. OKUCIMTENBHO - BOCCTAHOBHUTENBHBIE peakuuu. [Iponecchbr
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOOpa3lOoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aHUMOJICHCTBUE
TUAPOKCUAA LHMHKA C pPAcTBOPAMM KHCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaklui (TopeHue,
PEaKINU Pa3I0KEeHUS], COSTUHECHHUS).

Mesrcnpeomemmnuwie ceasu

Peanmu3anuss MeXNpeIMETHBIX CBsA3€ld IpH M3y4YEHMM XUMUM B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAyUHbIX OHATHUH, TaK
U TIOHATHUH, SBISAIOMIMUXCA CHCTEMHBIMH [UJISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO--
Hay4HOT'O LUKJIA.

OO61re ecTecCTBEHHO--Hay4YHbI€ TIOHSTHS: HAYYHBIH (DaKT, rumoTe3a, Teopusi, 3aK0H,
aHamu3, CHUHTE3, Kiaccu(uKauus, MEPUOJUYHOCTb, HAOIIOJACHNUE, DSKCIIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, WU30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKyJa, JJIEKTPUYECKUH 3apsijl, BEILIECTBO, TelO, OO0bEM,
arperaTHO€ COCTOSTHUE BEIIEeCTBA, a3, (U3WYECKUE BEJIMYMHBI, €IUHUIBI HW3MEpPEHUs,
KOCMOC, IJIaHETHI, 3B€371b1, CoHIIE.

buonorus: ¢poTocuntes, aApixanue, buocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaTbl, TOPHBIE MOPOJBI, IOJIE3HbIE
HCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.
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[lepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHuecKux 3iaemeHToB [l U.
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOWCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIusl, Kb U UX COCTUHCHUN B COOTBETCTBUH C
MTOJI0’KEHUEM 3JIEMEHTOB B lleproanueckoit cuctemMe u CTpPOEHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOUN CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUIA KPHUCTAUIMYECKOW PEMETKH W BHUJA
XUMHUYECKOMN CBSI3U.

Knaccudukauss u HOMEHKJIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCAMHEHMUIA,
TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukamums XUMHYECKUX PEaKIHMil MO pa3IMYHbIM MpU3HAKaMm (10 YUCITY H
COCTaBy Yy4YacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHIO
CTETICHeW OKMUCICHUS XHMHUYECKUX OJEMEHTOB, IO OOpaTUMOCTH, 10 YYacCTHIO
KaTan3aTopa). IK30- U DHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHE O CKOpPOCTHM XHMHYEeCKOW peakuuu. [loHaTHe 00 0OpaTUMBIX |
HEOOpAaTUMBIX XHMHYECKUX peakuusx. [loHsATHE O TOMOT€HHBIX M TeTEePOTCHHBIX
peakuusx. Ilonarue o karanuze. [loHsTue o xumudyeckom paBHOBecuu. DakTophl,
BJIASIIOIINE HA CKOPOCTh XUMUYECKON PEAKIINU U MTOJ0KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC peaKiuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHON peakiuuu. COCTaBlIeHUE YPABHEHUN OKHUCIUTEIBHO--
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOIb30BAaHMEM METOAa JISKTPOHHOIO OanaHca.

Teopust HPHAEKTPOIUTHYECKONW JUCCOUMAIUU. OJIEKTPOJUTHI U HEIICKTPOJIMTHI.
Katnonbl, aHvoHBbl. MeXaHM3M JUCCOLMAIIMA BEIIECTB C Pa3IMYHBIMM BHAAMU
xuMu4ecko cBsizu. CteneHpb quccoruanuu. CUIbHBIC U CTA0bIe STIEKTPOTUTHI.

Peakiuun moHHOrO OOMEHa. YCIOBUS TPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE HOHHBIC YpaBHEHUS peakunii. CBOMCTBA KUCIOT, OCHOBAaHUN U
COJICH B CBETE MPEJCTaBICHUH 00 AJICKTPOJMTHUYECCKOW auccoranuu. KadecTBeHHBIE
peakuuu Ha MoHEbL. [ToHATHE O rHApOIU3E COoJIei.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C MOJICJISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METaJNIOB U HEMETaJUIOB (rpaduTa M anmasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHS),
HCCJICIOBAHUE 3aBHCUMOCTH CKOPOCTM XHWMHYECKOW peaklIuu OT BO3JACHCTBUSA
pasIUyHbBIX (AKTOPOB, HWCCIEIOBAHUE DJIECKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB,
mpoiiecca JAUCCOIMAIMU KHUCIIOT, IIeIoYell U coyiei (BO3MOXKHO HCTOJIb30BaHUE BUJICO
MaTepHUasIoB), MPOBEJICHUE OMbBITOB, UJUTIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS peaKIui
MOHHOTO 0OMeHa (0O0pa3oBaHHME OCajKa, BHIICICHUE Ta3a, 00pa30BaHUE BOJBI), OMBITOB,
WUTFOCTPUPYIOIIHUX TMPUMEPhl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiuid (ropeHue,
peakiu Pa3joKEeHHs, COCAMHEHHS), PACMO3HABAHME HEOPraHWYECKUX BEIIECTB C
MOMOUIBI0 KAUECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaabl 4 X cOeTUHEHMS

OO61mas xapakTepucTruka rajoreHoB. OCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTEepHbIE
creneHu okucienus. CTpoeHrne u GU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — raJOTEHOB.
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XVWMHYECKHE CBOHCTBA Ha MpuUMepe XJjopa (B3aMMOJEHCTBHE C MeETaJUIaMH,
HEMeTaJlJlaMy, IenodaMu). XisopoBoaopold. CoisiHasi KUCIOTa, XUMUYECKHE CBOMCTBA,
MOJIyYyeHue, IpUMeHeHue. JlelicTBue XJiopa M XJIOPOBOJAOPOJA HAa OpPraHu3M YeJIOBEKa.
Baxuenmme XJIOpuapl U UX HAX0XKACHUE B IPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpymnmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHN OKKcieHus1. CTpoeHne U PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB
— KHCTIOpOoJia U cepbl. AJUTOTPONHbIE MOAU(DUKALIUUA KHUCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3NYECKHE U XUMHUECKUEe CBOMCTBAa. OKCHIbI
cepbl KaK TMpPEACTaBUTENM KHCIOTHBIX OKcuAoB. CepHas Kuciora, (u3MUeckue u
XUMHUYECKHE CBOMCTBA (00IIME Kak MPEICTaBUTENS Kiacca KHUCIOT U clienu(pHuuecKue).
XUMUYECKHUE PEaKIuu, JIekKallMe B OCHOBE MPOMBIIUIEHHOTO CIOcO0a TMOTyuYeHUs
cepHoit kucnotel. [Ipumenenue cepHoit KucnoThel. Coau CepHON KUCIIOTHI, KaueCTBEHHAs
peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ coequHeHul B pupoje. XuMHIEeCKoe
3arpsi3HEHHUE  OKpY)Karollel cpelbl COENMHEHUSIMH cepbl  (KUCIOTHBIE — JIOXK/H,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO61mas xapakrepuctuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHUSI aTOMOB,
XapaKTepHBbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHHE B MpHUpoie, hu3nueckue u
XUMHu4eckue cpoiictBa. KpyroBopoT a3zota B mpupoae. AMMHaK, €ro (usmdyeckue u
XHUMHYECKHE CBOMCTBA, MOJyuyeHHue U npuMeHeHue. Colld aMMOHHS, X (U3HUECKHE U
XUMHUYECKHE CBOICcTBa, mnpuMeHeHue. KadecTBeHHass peakiusi Ha HOHBI aAMMOHUS.
A3oTHas Kuciora, €€ TmojlydeHue, (pU3NYecKue M XUMHUYECKHe CBOcTBa (0OIIHe Kak
IpeCcTaBUTENs Kilacca KUCIOT U crienuduueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSIT B KayeCTBE MHHEPAIbHBIX yAOOpeHMil. XUMHYECKOE 3arpsi3HEHUe
OKpYXarolel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE AOXKIM, 3arpsi3HEHHE BO3yXa,
nouBbl U BoAo&MOB). Dochop, amnorponnbie Monudukamuu docdopa, busnueckue u
xumuueckue cBorctBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, GuU3HMUYECKUE U
XUMUYECKHe CBOiicTBa, monyudeHue. Mcnonb3oBanue ¢ocpatoB B  KadecTBe
MUHEpaJIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHble  CTENEHHW  OKHUCIEHUS.  YTIEepoJ, aUIOTPOIHbIE  MOAU(PUKALNH,
pacrpocTpaHeHue B TNpupoAe, (U3NYECKHe M XHUMHUYECKHME CBOWCTBA. AJCopOuHA.
Kpyrosopot yrnepona B mpupozge. Okcuabl yriaepoaa, ux (u3HUecKue U XUMUYECKUE
CBOICTBA, JICHCTBHE HA JKUBBIE OPraHU3MBI, [TOJIyYEHUE U IPUMEHEHHUE. DKOJOTNYECKUE
npoOaeMbl, cBsi3aHHBIE ¢ okcuaoM yriaepona (1V), rumoreza rino0ambHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIN 3¢ dekT. YronpHas kucioTa U e€ conu, ux (Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MOIyUYeHUE U pUuMeHeHne. KauecTBeHHas peakuiys Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPTraHUYECKUX BEHIECTBAX KaK O COEAMHEHMSX
yraepoga (MeTaH, 3TaH, 3TWIEH, AlETWIEH, 3TaHOJI, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHble UCTOYHUKU YTIEBOAOPOIOB (YIojb, MIPUPOIHBINA ra3, HEPTh), MPOIYKTHl UX
nepepadoTku (O€H3MH), UX POJb B OBITY M MPOMBIIITIEHHOCTH. [IoHsATHE O OMOJIOTHYECKU
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BXKHBIX BEIECTBAX: JXHUpax, OelKax, yIJieBOJaX — W UX POJIM B KU3HHU YEJIOBEKA.
MarepuanbHoe €AMHCTBO OPraHUYECKUX U HEOPTAHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckne U XMMHYECKHE CBOMCTBA, MOJy4YCHHE W IMPUMEHEHHE.
Coenunenus kpemHusi B npupoje. O6uue npencrasienus 06 okcuae kpemaus (1V) u
KpeMHUeBo#l kuciore. CHIMKATBl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiimne cTpouTenbHbIE MaTepuabl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene3o00eroH. [IpoGiembl 6€30MacCHOrO MCHOJIB30BAHUS CTPOUTEIBHBIX MAaTEpUAOB B
IIOBCEIHEBHOM >KU3HU.

Xumuueckuii IKCnepuMeHn.

U3yueHue o0O0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHON KHCIIOTHI,
NPOBEJICHNE KAYECTBEHHBIX pEaKlMi Ha XJIOPUI-MOHBI M HAONIOJCHHUE MPU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTpaxaroue (GU3NIECKHEe U XMMUYECKUE CBOWCTBA rajJOT€HOB U
UX COCAMHEHHH (BO3MOXHO WCIIOJIb30BAaHUE BHUACOMATEPHAIIOB), O3HAKOMIICHHE C
oOpasamMu XJIOpHUAOB (TaJOTEHUIOB), O3HAKOMIIEHME C oOpa3uamMu cepbl U eé
COEIMHEHUsIMU (BO3MOXKHO HCIIOJIh30BAaHUE BUACOMATEPHANIOB), HAOIIOJCHHUE Tpollecca
oOyrnuBaHus caxapa MoJl JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3yYEHUE
XUMHYECKHX CBOWCTB pa30aBICHHOW CEpPHOW KHUCIIOTHI, MPOBEJEHHWE KaueCTBEHHOM
peakiuu Ha cynab(}aT-uoH M HaONIOJeHHE NMpU3HAKa €€ MPOTEKaHHs, 03HAKOMJICHHE C
bU3MYeCKUMH CBOMCTBaMH a3oTa, (Qochopa W HUX COCIMHEHHH (BO3MOYKHO
UCIIOJIb30BAHUE BUJEOMATEpUANIOB), O0Opa3laMu a30THBIX U (ochOopHBIX yHA0OpEeHHUI,
noJlydeHue, cobupaHue, pacrlo3HaBaHHE M M3YyYEeHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHS W (ocdaT-uOH U U3YUYEHHE MPHU3HAKOB HX
MPOTEKAHHUs, B3aHUMOJECUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOXKHO HCIIOJB30BaHUE BHUIACOMATEPHAIOB), U3yUCHUE MOJIENIe KPUCTAJUTMUYECKUX
peméTok anmasza, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C IMPOIECCOM aacopOuuu
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM MPOTHBOTasa,
MoJydeHHe, COOMpaHHe, pAclO3HaBaHHWE W W3Y4YCHHE CBOWCTB YIJIEKUCIIOro Tasa,
MPOBEJACHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAaT W CWIMKAT-WOHBI M HU3Yy4YeHUE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHHE C  MPOAYKUHMEW  CHIMKATHOMN
MPOMBIIIIJICHHOCTH, pEIIeHHe OJKCIEPUMEHTAIbHBIX 3aJau 1o Teme «BaxHelme
HEMETAJUIbl U UX COCTUHEHUS».

MeTa/uibl M UX COeTUHEHUSI

OO0mas xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHH MX
nonoxxenusa B Ilepuoamyeckoil cucreme xummyeckux snemeHtoB [[. . MenneneeBa u
ctpoenusi aroMoB. CTpoeHHEe MeTauioB. MeTaunueckas CBs3b U MeTajinueckas
KpUCTAJUTMYECKass pemeéTKa. ODIEeKTPOXUMUYECKUM pSAJ  HANpsDKEHUH — METaJIoB.
duznueckue U XMMUYECKHE CBOMCTBAa MeTa/lI0B. O0IIHEe ClIOCOOBI OJTyYSHHUST METAJIJIOB.
[ToHsiTHE O KOPPO3UN METAIUIOB, OCHOBHBIE CTIOCOOBI 3alUTHl MX OT KOppo3uu. CruiaBbl
(cTasb, 4yryH, TIOPATIOMUHHM, OpPOH3a) U UX MPUMEHEHUE B OBITY U MMPOMBIIIJICHHOCTH.

[llenounble MeTayibl: noJiokeHue B llepuonnyeckor cucreMe XHUMUYECKUX
anemenTtoB JI. WM. MeHnneneeBa, CTpOEHHME HX aTOMOB, HAXO0XIACHHUE B MPUPOJE.
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dusnyeckue M XMMHYECKHE CBOWCTBa (Ha mpuMmepe Harpus U Kanus). OKcuuabl U
TUAPOKCHUBI HATpus U Kanus. [[puMeHeHne Me0YHbIX METAJIJIOB U UX COEITMHEHUM.

[IlenoyHO3eMeENbHBIE METAJUIBI MATHUM M KaJblMK: noyioxkeHue B [lepuoanueckoit
crucreme xumudeckux 3neMeHToB /. 1. MenaeneeBa, CTpoeHME UX aTOMOB, HAXOXKIECHUE
B npupoae. Puznueckue M XUMUYECKHE CBOMCTBA MarHusi M Kaiblus. Baxneimue
COCMHEHUsI Kaiblus (OKCHI, TUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUSI.

AroMuHUN: 1T00KeHKE B [lepuonnueckoit cucteme XuMuyeckux siuemeHnTosB [1. 1.
MeHeneeBa, CTpOCHHE aToMa, HaxOXKJeHHE B mpupoje. OuU3nyecKkue M XUMHUYECKUE
CBOMCTBa alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCU/IA U THIPOKCH]IA aTFOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoil cucreMe xumuueckux snemeHToB JI. WM.
MenpneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B mpupone. OuU3N4YecKue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuapl, THApOKcHab U conn kenesa (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJIYYEHHUE.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C o0pa3llaMu METaJUIOB M CIUIaBOB, WX (U3UYECKUMH CBONCTBAMH,
U3y4YeHHE  Pe3yJbTaTOB  KOPPO3MM  METauIoB  (BO3MOXKHO  HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), OCOOEHHOCTEN B3aUMOJECHCTBUS OKCHAA KaJlbLUA W HATpUs C BOJOH
(BO3MOXHO MCIOJIb30BaHHE BUIAEOMATEPHUAIOB), UCCIECIOBAHUE CBOMCTB XKECTKOW BOJBI,
mpoliiecca TOPeHHs Kelie3a B KUCIOpoie (BO3MOXKHO MCIOIb30BaHUE BUACOMATEPHATIOB),
MPU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEAKIINN HA MOHBI: MarHus, KaiblUs, aJIOMUHUS,
nuHka, sxene3a (1) u xenesza (lll), menu (1), HaGmomeHne M ommcaHuE MPOIIECCOB
OKpallMBaHUsl IJJAMEHU MOHAMHU HATPUs, KIS U Kajdblusd (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HCCJIEAOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U
TUAPOKCHIA 1IMHKA, pEUIEHUWE OHKCIEPUMEHTAIBbHBIX 3a1ad 1o Teme «BaxHelmme
METAJTBI U UX COCTUHECHUSD.

XuMHA 4 OKpY:KalIas cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4enoBeka. be3omacHoe
UCIIOJIb30BAHME BEIECTB M XHUMHUUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHYECKOE 3arpsA3HEHHUE OKpY’)Kawlleil cpeasl (mpenenbHas JOMyCcTUMast
KOHIIeHTpanusi BemiecTB, naigee — I[IJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
npooseM.

Xumuueckuil Ikcnepumenm:

u3yueHrue oOpas3IoB MaTepHalioB (CTEKJIO, CIUIABbl METAJJIOB, TMOJUMEpPHBIE
MaTEPHAIIBI).

Mescnpeomemnbwie cea3u

Peanuzaiusi MeEXNpeIMETHBIX CBsS3€d MpU M3y4YeHUM XUMUU B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIOJIH30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK
U TIOHSATHUH, SBISIOMIUXCA CUCTEMHBIMH [JISi OTJEIBHBIX MPEIMETOB E€CTECTBEHHO--
HAay4YHOTO IIUKJIA.
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OO01mue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJ3, CHHTE3, Kiaccu(uKaius, TMepUOAUIHOCTh, HAONIOJACHUE, OKCIICPUMEHT,
MOJICTUPOBAHUE, HM3MEPEHHE, MOJCNb, SBJICHHE, MApPHUKOBBIM 3(PQEKT, TEXHOJOTHS,
MaTepUaJIbL.

®dwusuka: mMartepusi, aTOM, DJICKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
PaJIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYCCKUIN 3apsij], MPOBOIHUKH, ITOTYITPOBOTHUKH,
JUDJICKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCTh, KPUCTAUIMYECKAs PEMETKA, CIUIABBl, (PU3UUYECKUC
BCJIMYMHBI, CIUHUIBI HM3MEPCHUS, KOCMHUYCCKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3JIHI,
Comnrre.

buonorus: ¢otocuHTe3, HbIXaHuWe, Ouocdepa, DIKOCHUCTEMa, MHHEpaIbHBIC
yI0OpEHUS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, ITUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOIIAaeMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JImgHOCTHBIE PE3YyIBTATHl OCBOCHHS MPOTPAMMBI OCHOBHOTO O0IIETO 00pa3oBaHUs
JOCTUTAIOTCS B XOA€ OOydYeHHsT XHMHUU B CIWHCTBE YYeOHOW W BOCIUTATECIHHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUICKUME COIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHITHIMHU B OOIIECTBE MPaBHJIaMU M HOPMaMHU
TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COLUAIA3AINN
00yJaromuxcs.

JlmaHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTh 00yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOMW IMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIIMH W pacUIMpeHHE
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) mnaTpuOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTypHOMY, HMCTOPHYECKOMY H
HAYYHOMY HACJICIUIO, TOHUMAaHUs 3HAYCHUS XUMHUCCKON HAYKU B JKU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIJIAJETh JIOCTOBEPHOM HMHOpManmued O NepeloBBIX
JOCTH)KCHUSAX M OTKPBITUSX MHUPOBOM M OTCUECTBEHHOW XMMHUH, 3aUHTCPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) TpaKIAHCKOT0 BOCTIMTAHMS

NPEICTAaBICHHS O COMATBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHUKAaTUBHOW KOMIIETCHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4e0HO-HMCCIIeT0BATENbCKOM, TBOPUECKOW M IPYTHX BUAAX JEATEIHHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW  COBMECTHOM  JEATCNILHOCTH  TNPH  BBHIMOJIHCHUH  YYCOHBIX,
MIO03HABATEIIBHBIX 33714, BBIMOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUH y4EOHBIX
NPOEKTOB, CTPEMJICHHS K B3aWMOINOHMMAHHUIO M B3aWMOIIOMOIIM B TIPOLIECCE ATOMN
y4eOHON NeATENbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE TOBEJACHHE W TIOCTYNKH CBOHMX
TOBAapUIEH C TO3WLUUU HPABCTBEHHBIX W TMPABOBBIX HOPM C YUYETOM OCO3HAHHUSA
MIOCJIEICTBUM TIOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33pPEHUECKUE TIPEACTABICHUS O BEIIECTBE M XUMHYECKOH peakliuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTABIISIOIINE OCHOBY
JUIs. TIOHWMaHHS CYIIHOCTH HAy4YHOH KapTUHBI MHUpa, MPENCTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOIHOMN Cpenoid, o
PO XMMHH B TO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAlIPaBJICHHBIC HA TIOJTYYCHUE HOBBIX 3HAHHM 110 XUMUH,
HE00X0AUMBbIe i1 OOBSICHEHUsT HAOII0aeMbIX MPOILIECCOB U SIBICHUM, MO3HABATEIBHOM,
WHPOPMAIIMOHHON M YUTATEIBCKOW KYJIBTYphlI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOH, JOCTYITHBIMA TEXHUYECKUMU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;
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uHTEpeC K OOYyYeHHI0 H TIO3HAHUWIO, JIFOOO3HATENHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MMPOECKTHON M HCCIEAOBATENBCKONU ACSTEIBbHOCTH, K
O0CO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS 00yUeHHUS B JaJIbHEHIIIEM;

4) hopMHUpPOBaAHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 370pOBBIN 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEAHBIX
MpUBbIYCK  (YHNOTpeOJEHUS  alIKOToJisl, HApKOTHUKOB, KYypeHHs), HEO0OXOAUMOCTH
coOJII0IeHUST MpaBUJI O€30MACHOCTH TMPHU OOpaIIeHUH C XMMHUUYECKMMHU BEIECTBAMU B
OBITY W pealIbHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

WHTEpPEC K NPAKTUYECKOMY H3Y4YEHHI0 TMpodeccrii W TpyJa pa3audHOro poja,
YBOKEHUE K TPYIAy WU pe3yibTaram TPYAOBOM NEITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUsI TIPEAMETHBIX 3HAHWUW MO0 XWMHH, OCO3HAHHBIM BHIOOpP WHIWBHAYaIbHOMN
TPACKTOPUU TPOJOJDKCHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CITIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCIHENTHOMN
MpoPECCUOHATBHON JEATEIbHOCTH M Pa3BUTUA HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECCHOHATILHOM Cpejie;

6) 3K0JI0rHYEeCKOro BOCIIUTAHUSA:

AKOJIOTUYECKH IeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY >KH3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHHUS, MOHUMAHHUE LIEHHOCTHU 3J0POBOTO M 0€30MacHOro
obpaza IKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY |
MICUXUYECKOMY 3J0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIOJICHUS TpaBuUil 0e30mMacHOro
MOBEJICHUS TP pabOTe ¢ BEIIECTBAMHM, a TAK)KE B CUTYAIIUX, YIPOKAIOIINUX 30POBBIO U
JKU3HU JIIOJICH;

CITOCOOHOCTH TIPUMEHSTh 3HAHHS, TOJydaeMble IPU HW3YUYEHUH XUMHH, IS
pelIeHusT 3aJay, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOAHON CpEnoM, Mg MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa dKOJIOTHYCCKHUX
npoOaeM W TyTeW HX PEIICHHS TMOCPEICTBOM METOAOB XHUMHH, SKOJIOTHYECKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B TO3HABATEJIbHOM, KOMMYHUKAaTHBHON U
COLMAJIBHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMETHBIX  pE3yJbTATOB  BBIACISIIOT  3HAYUMbIC A
dbopMHpPOBaHUS MHUPOBO33pEHUsI OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHs, MPHHIIHII,
rumnoTes3a, GakT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPBIE UCIOIL3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEeJAMETaX M MO3BOJSIOT Ha OCHOBE 3HAHMM M3 ATUX
npeaMeToB (OPMHUPOBATh TPEJCTABICHHE O IEJIOCTHOW HAay4YHOW KapTUHE MHUpa, U
YHUBEpCadbHbIE  yueOHbIE  JICUCTBUS (mo3HaBaTeNbHbBIE, KOMMYHUKATHUBHBIE,
pEryJsTUBHBIE), KOTOpbIE o0ecreynBaloT dbopMupoBanue TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH e TeILHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE Y4eOHbIe [1eiiCTBUSA

ba3oBbIe Jlornuyeckue aeicTBUA:
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YMEHHS MCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS NIPU OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX MOHATHI (BBIAEIATH MX XapaKTepHbIE IPU3HAKH,
yCTaHaBIMBAaTh B3aUMOCBSI3b C JPYTMMHU IOHSATHSIMH), MCIIOJIB30BaTh IOHATHS JUIs
OOBSICHEHUSI OTAENBHBIX (DAKTOB M SIBICHMM, BHIOMPATh OCHOBAHUS W KPUTEPHUH JUIS
KJaccu(pUKalMM XMMHYECKUX BELIECTB U XHMMHUYECKMX pEaKIMi, YyCTaHaBJIMBATh
IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3yYEHHUs, CTPOUTH JIOTUYECKUE
paccyxneHus (MHOYKTHBHbBIE, J€AyKTUBHbIE, II0 aHAJOIMM), JeJaTb BBIBOJABI U
3aKJIFOUYEHHS;

YMEHHE NpPHUMEHATh B IpoLlecCe IO3HAHUSA TMOHATUA  (IPEIMETHbIE |
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOIb3yEMBbIE B XHMHH,
npeoOpa3oBbIBaTh IIUPOKO NPUMEHSEMbIE B XUMHHM MOJEIbHBIE NPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (hopMysa U ypaBHEHHE XUMHUECKON
peakiuy — MpU pelIeHnd y4eOHO-IT03HABaTENbHBIX 337134, ¢ YYETOM 3THX MOJEIbHBIX
NPE/ICTaBICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH H3Yy4aeMbIX
O0BEKTOB — XHMMHMYECKHMX BEIIECTB M XUMHUECKUX pPEaKIHi, BBISBIATH O00IINE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHbIE CBSI3M W TNPOTHUBOPEUYUS B H3YyYaeMBIX
IpoLeccax U sSBJICHUSX.

ba3oBble ucciieqoBarebcKue 1eHCTBHA:

YMEHHME HCIIONb30BaTh IIOCTABIEHHBIE BOINPOCH B KadyecTBE MHCTPYMEHTA
MO3HAHUS, a TAaK)K€ B KAayeCTBE OCHOBBI A1 (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETEHHE ONbITa MO IUIAHUPOBAHUIO, OpraHu3allid M IPOBEJICHUIO
YUEHHUYECKUX HIKCIEPUMEHTOB, YMEHHE HAOII0aTh 3@ X00M IpoIecca, CaMOCTOSITEIbHO
IPOrHO3UPOBATH €ro Pe3ysbTat, ((OPMYIHUPOBATh 000OIIEHNS U BHIBOBI IO pe3yIbTaTamM
NPOBEAEHHOTO OMBITA, UCCIIEIOBAHMSI, COCTABIATH OTUET O MpoAeTaHHON paboTe.

PabGora ¢ undgopmanueii:

yYMEHHE BbIOUPaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUHBIX
BUJOB M (OpPM MpeACTaBiCHMS, MOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
HOIyJIApHasl JUTepaTypa XUMHUYECKOIO COJEpKaHMs, CIPAaBOYHBIE MOCOOUS, Pecypchl
WuTepHera), KpUTUYECKH  OLIEHWBATh  NPOTUBOPEUMBYIO U  HEJOCTOBEPHYIO
uH(pOPMAIINIO;

yMEHHE NPUMEHATHh pa3M4yHble METOJIbl M 3alpochl NpHU IOUCKE U O0TOOpe
UHPOPMAIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX Ul BBIITOJHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/ay ONpeNeNEHHOr0 TUMa, MNPUOOpPETeHHE OMmbiTa B 00JACTH
UCIOJIb30BaHUST  MH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTMM,  OBJaJieHuE
KyJbTYpPOW aKTUBHOT'O MCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO
BbIOMpATh ONTHUMAJbHYI (GOpMYy MpeACcTaBieHUs HHQOpPMALMU M WIUTIOCTPUPOBATh
peraemMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMMaMH, APYrumMu Gopmamu rpaduku
U UX KOMOMHAIUSMU;

YMEHHE  HCIIOJIb30BaTh M aHANU3UPOBaTh B  Tpolecce  ydyeOHOM u
UCCJIEIOBATEIbCKON  JIEATENBHOCTH HMHPOPMALMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIBCKOI0 X03MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH IPUPOJHON CPEIbI.
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KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIe YUeOHbIe JeiiCTBUS:

YMEHHUS 3aJlaBaTh BOIPOCHI (B X0/A€ Auaiora U (Uiu) IUCKYCCHHM) MO CYIIECTBY
o0cyxaeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEJI0KEHHON 3a7a4K;

YMEHUS MPECTaBIATh NOJYYEHHBIE PE3YyJIbTAaThl TI03HABATEIBHOMN JESATEIBHOCTH B
YCTHBIX M MHUCHBMEHHBIX TEKCTaX; JeJiaTh NPE3CHTALUI0 PE3yIbTAaTOB BBIIIOJTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (JabopaTOpHOrO OMbITa, JIabOpaTOpPHOM paboOTHI 1O
MCCJIEIOBAaHUIO CBOMCTB BELIECTB, YUEOHOIO IPOEKTA);

yMEHUS y4eOHOTO  COTpPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIbHOW U HCCIENOBATENbCKON NEATEIbHOCTH IPU PEIIEHUU BO3HUKAIOIMIMX
npo0OsieM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COTJIACOBAHUS MO3MIMK (00CYyXIeHus,
OOMEH MHEHHUSMH, «MO3TOBBIE IITYpPMbI», KOOpPJIWHAILIUS COBMECTHBIX JIEWCTBUH,
oTpe/iesIeHne KPUTEPHUEB M0 OIICHKE KauyeCTBa BHITIOJHEHHOW pabOThl U PYTHE).

PeryasitTuBHbIe YHHBepcaJIbHbIe yueOHbIe el CTBHS:

YMEHHUE CaMOCTOSITEIbHO ONpPEACNATh LEeNd JACSITEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJMPOBaTh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NeATeTLHOCTh, BBHIOMpaTh Hambosiee 3(P(EKTUBHBIC CIIOCOOBI pelIeHUsS YYEOHBIX U
[IO3HABATENBHBIX  3a/a4, CaMOCTOSITEIbHO  COCTaBJIATH  WJIM  KOPPEKTHUPOBATH
MPEJIOKEHHBI alTOPUTM JACHCTBUM TPU BBIMNOJIHEHUU 3aJaHUM C YYETOM MOIYyUYEHUS
HOBBIX 3HaHUW 00 uH3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIICHUBATH
COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBICHHON I€JIM, YMEHHUE HCII0Nb30BaTh U
AQHAJM3UPOBATH KOHTEKCTHI, IIPEJIaracMbI€ B yCIIOBUH 3aJaHUMN.

HHPE/IMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO O0SA3aTENbHOTO COJAEpPKaHUS,
YCTaHOBJIEHHOTO JaHHOU (enepanibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHBIC
00y4JarolMMKCS HaY4YHBbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBHM, crielMpUIECKUe st
peIMeTHOMN 00acTu «XUMUS», BUJIBI IEATEIbHOCTH T10 TIOJTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEpIpETaIuy, MPeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyaIUsX.

K koHny oOyueHus B 8 kJiacce mpeIMeTHblE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIUXCS] YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TOHSATHI: aToOM, MOJIeKyIa,

XUMUYECKUM DJIEMEHT, IIPOCTOE BEUICCTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpONIHAsE M HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
N0 XMMHMYECKOr0 JJIEMEHTa B COEIMHEHUU, MOJSPHBIA OO0BEM, OKCHI,
KHCJIOTA, OCHOBAaHHE, COJIb, J3JEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCIICHUS,
XUMUYECKass peakuus, KilacCuPUKAIKUsI peaklHil: peakluu COCIUHCHHUS,
pEaKlMu pa3JIOKEHUs, PEAKIUU 3aMEIICHMs, pEaKkIuu OoOMeHa, 53K30- U
SHAOTEPMHUECKHE peaKIMH, TerIoBod ddPexT peakuuu, sSApo aroma,
AJNIEKTPOHHBIM CJIOW aToma, aroOMHas OpOWTalb, paguyCc aToMa, XUMHYeCKas
CBSI3b, MOJISIPHAS ¥ HEMOJISIpPHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
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AQHUOH, PAacTBOpP, MaccoBasi JO0JisI BEUIECTBA (MPOLEHTHAs KOHIEHTpalus) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHUI U NPUMEHATH
ST MOHSTHS NIPU ONKMCAHUU BELIECTB U UX MTPEBPALICHUI;

UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIA COCTaBlIeHUs (HOPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIUM;

OMpENIENATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb OKHWCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIUWHEHUSX, MPUHAJIC)KHOCTh
BEIIECTB K OMNpeAeIEHHOMY KJIacCy COEAUHEHUU 1o QopMmynaM, BHJ
XUMHUYECKON CBSA3M (KOBAJICHTHASI M MOHHAS) B HEOPTaHMYECKUX COCTMHEHUSIX;
packpeiBaTh  cmbicn  llepmoamueckoro 3akona J[. UW. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAMYECKONM  3aBUCUMOCTU  CBOWCTB
XUMUYECKHUX JIEMEHTOB OT UX MosioxkeHust B [lepuoauyeckoit cucreme, 3aKOHOB
COXpPaHEHHsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHHUs, 3aK0oHa ABOTaapo;

OMKCHIBATh W XapaKTepu3oBaTh Tabmuunyio Gopmy [leprommdeckoil cuctembl
XUMUYECKHUX 3JIEMEHTOB: pa3iMuaTh MOHITHUS «TJIaBHAs moArpynna (A-rpyrma)»
u «ro6oyHas noarpynna (b-rpyrmnma)y, Manbie U OOJBIINE TEPUOJIBI, COOTHOCUTH
o0o3HaueHHs, KOTOpble uMeroTcsa B Tabmuie «llepuoguyeckas cucrema
xumudeckux snemeHToB . V1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sfpa, 00IIee YUCIIo
AJIEKTPOHOB U PACIPEEICHUE UX M0 ANEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKUEe BEIECTBA,
XUMHUYECKHE PEeakIuu (M0 YHCIy U COCTaBY Y4aCTBYIOIIUX B PEAKIIMHU BEIIECTB,
10 TEII0BOMY 3P deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOINHME XWUMHYECKHE CBOWCTBAa BEUIECTB
pa3IMYHBIX KJIACCOB, TMOATBEpXkIas OMHCAaHUE TPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka4ECTBEHHOTO
COCTaBa, BO3MOYKHOCTU MPOTEKAHUSI XMMHUYECKUX IMPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JIONIO XHMHYECKOTO 3JIEMEHTa Mo GopMyJie COeIUHEHHUS, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUUYECKOU
peakiuu;

MPUMEHATh OCHOBHBIE OIEpallMU MBICIUTEIbHON NESATeIbHOCTH — aHAlU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTH3aIUio, KJIacCH(PUKAIHUIO,
BBISIBIICHHE TPUYHUHHO--CJICICTBEHHBIX CBSI3€M — JUIsl W3Yy4YeHUsT CBOWCTB
BEILIECTB U XUMHUYECKUX PEaKLHUM, €CTEeCTBEHHO-HAYYHbIE METOJIbl MO3HAHUS —
HaOMIOJIeHWe, W3MEpPEeHHe, MOJACIUPOBAHUE, OKCIEPUMEHT (peanabHbI W
MBICJICHHBIN);
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CIIEIOBATh TMPABWJIAM TIOJB30BAHUA XHMHUYECKOW TMOCYI0M M J1a0OpaTOPHBIM
o0opyToBaHHEM, a TaKXKe MpaBUiIaM OOpAIICHHUs C BEIIECTBAMUA B COOTBETCTBUHU
C MHCTPYKIUSMH TIO BBIMOJHEHUIO JTa0OPaTOPHBIX XUMHYECKHUX OIBITOB II0
TIOJTYYCHHIO M COOMPAHWIO0 Ta3000pa3HbIX BEMIECTB (BOJOPOJA M KUCIOPOA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEAEIEHHON MAacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKHE JKCICPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB MIENOYEH M KHUCIOT C TOMOIIBI0 WHIHNKATOPOB
(;makmyc, GpeHondTanenH, METHIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUaIOIIUXCSl YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHM: XMMHUYECKUI DJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, DJJIEKTPOOTPHULATEIIBHOCTD, CTEIIEHb OKHCIEHUS, XMMHYECKas
peakKiys, XUMHUYecKas CBs3b, TEIUIOBOH 3(Q(EKT peakiuu, MOJb, MOJSIPHBINA
00BEM,  pacTBOp, DJIEKTPOJIUTHI,  HEINEKTPOIUTHI,  DIEKTPOJUTUUYECKAsS
JUCCOLIMALIASA, PpEaKIMM HOHHOro oOOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecue, oOpaTuMble U  HEOOpaTHMMbIE  pEakIUH, OKHCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHE H
BOCCTAQHOBJIEHHE,  aJUIOTpONHs,  aM(OTEpHOCTh,  XHUMHUYECKass  CBS3b
(KOoBaJIeHTHasl, MOHHAs, METAJNINYECKast), KpUCTAJUTMUECKAsl peliéTKa, KOppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pEAKLUH, MPENEIbHO AOIyCTHUMas
koHieHTpauus [1/IK BemecTna;
WUTIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XMMHUYECKUX NOHATHA M NMPUMEHATH
AT MOHATHUSA IIPU ONMCAHUU BEIIECTB U UX MTPEBPALICHUI;
UCMOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JUIS COCTaBJICHUS (OPMYyJ BEUIECTB U
YPaBHEHUN XUMHYECKUX PEAKLIHM;
ONpENEIATh BAJICHTHOCTb M CTENEHb OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JIMYHOIO  COCTaBa,  MPHUHAMICKHOCTH  BELIECTB K
ONpe/IeIEHHOMY KJIACCy COEIMHEHUU 1o (GopMysaMm, BUJ XUMHUYECKON CBS3U
(KOBaJICHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEIMHEHHUSX,
3apsA] MOHa MO XMUMHYECKo (opmyrse, xapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHMM, THUIl KPUCTAJUIMYECKOW PEIETKU KOHKPETHOIO
BEILIECTBA;
packpbiBaThb cMmbica llepuonmyeckoro 3akoHa J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUYHYIO
dopmy Ileprnonndeckoir cuCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3iNdaTh MOHSITHS
«rnaBHas nonarpynna (A-rpynma)» u «mobounas noarpymnmna (b-rpymma)y,
MaJible U OONbIINE MEePHOIbl, COOTHOCUTH 0003HAUYEHUS, KOTOPhIE MMEIOTCS B
NepUOaUYecKoi Tabmuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, o0Ilee YUCIIO SJIEKTPOHOB U
pacmpefieieHue WX 1O  JOJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIUE
3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB DJIEMEHTOB WM HUX COCIMHCHUH B
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npenesax MajiblX IMEPUOJIOB M TJIABHBIX MOJATPYNI C yY4ETOM CTPOCHHS HX
aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOpPraHHUYECKHe BeIlecTBa,
XUMHUYECKHE peakuu (M0 YUCIY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIUU BEILECTB,
o TermioBoMy 3(M(eKTy, M0 W3MEHEHHIO CTENICHEH OKHUCIICHUS XUMUYECKUX
AJIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBAThH) 00IIKE U ceU(PUUECKUE XUMUYECKIE CBOMCTBA
OPOCTBIX W CJOXHBIX BEIIECTB, TMOATBEPXKIAas OMNHCAHHE MpUMEpaMu
MOJICKYJISIDHBIX W HMOHHBIX ypPaBHGHHWW COOTBETCTBYIONIMX XHMHUYECKHX
peaxkiuu;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUYECKON TUCCOLMALMKM KHUCIIOT, IIEJI0UYel U
coJiel, TOJHBIE W COKpall€HHbIE YpaBHEHHUS pEaKIUil HOHHOTO OOMeEHa,
YpaBHEHHSI PEaKIIMi, MOATBEPKIAIONINX CYIIECTBOBAHHE T€HETUYCCKOW CBS3H
MEX/1y BEIIeCTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTb OKHUCJIUTEIILHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi
MOCPEZICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OalaHca ATUX PEaKInid;
POTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHHUI B pA3IUYHBIX YCIOBUSIX;
BBIYHCIISITE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIONIO0 XHMHYECKOTO 3JIEMEHTa Mo (GopMyJie COeIUHEHHUs, MaCCOBYIO
JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHUIO XUMUUYECKOU
peaxiuu;

co0M0IaTh TpaBWjia TMOJb30BAHUS XUMHUYECKOM MOCYIOM U Ja0OpaTOpHBIM
000pyZ0BaHHEM, a TaK)Ke MpaBUiia 0OpaIlleHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJIYYCHUIO U COOMPAHUI0 Ta3000pa3HBIX BEIIECTB (aMMHMaKa W YIJIEKHCIIOTO
rasa);

NPOBOANTH PEAKIUU, TOJTBEPXKIAIOIINE KAauyeCTBEHHBIM COCTaB Pa3IMYHBIX
BCIICCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUJI-, HOJIU-, KapOOHAT-
, hocdart-, cunukar-, cyiabdar-, TUIPOKCUA-UOHBI, KATHOHBI aMMOHUSI U MOHBI
U3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHMYECKHUX
BEILIECTB;

NPUMCHITh OCHOBHBIC OIEPAIIMH MBICIUTCIBHON JIEATEIBHOCTH — aHAIU3 W
CHUHTE3, CpaBHEHHUE, O0OOOIICHHE, CUCTEMAaTHU3allMI0, BBISIBJICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€H — JJI1 HM3yYCHUs CBOMCTB BEIIECTB W XUMHYECKUX
peaKIuii, eCTEeCTBEHHO-HAYYHbIC METOIbI TIO3HAHUS — HAOIOICHHUE, H3MEPECHHE,
MOJICTTUPOBAHUE, IKCIICPUMEHT (PCaTbHBIN M MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacosB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTtBa 1 xuMmueckue 15 1 0 bubnnoreka IIOK
' peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bu6mmoreka [IOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 0 1
7 COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIaCCHI bubmmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! 0 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKasA CBI3b. Bu6 LIOK
HOJINOTEKA
2 - 1
3 OrueurebHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
J4! 1
TOTO Mo pasAey ° https://m.edsoo.ru/7f41837c
bu6mmoteka [IOK
Pesepsroe Bpems 3 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEHUE U yriy0OneHue 3HaHUM 5 1 0 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M UX CO€IHMHEHUSA
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 uX COCAUMHCHUA
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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

Hroro no pazneny

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

25

. bubnuoreka [JOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AKHENIME METAJUIBL U UX COEAUHEHUS https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Koutp Mpaxr DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka St —— A ¢p
n/n Bcero e H3yueHusi oOpa3zoBaTejbHbIE
padoTt paGoTsI pecypcsl
bl
1 [Ipeamer xumuu. Posib XuMuu B )KU3HH ueoBeka. Tena u 1 0 0 bu6mmoreka [IOK
BEILECTBA https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 II 1
OHSTHE O METOJaX IMO3HAHUS B XUMHUHU 0 0 https://m.edsoo.ru/f0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuia paboTsl B
3 nabopaTopuu U MIPUEMBI OOpAILICHHSI C TaOOPATOPHBIM 1 0 0 bubmorexa HOK
PATOPHIT I TP patt patop https://m.edsoo.ru/ffod23dc
000pyTI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus bubnuoteka [JOK
4 B 1 0 0
cMecei https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
5 A 1 0 0
TOMBL H MOICKyIIH https://m.edsoo.ru/ff0d2a6c
6 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 0 1 bubnnoreka [JOK
IpUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 0 0 bubnunorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1
8 POCTHIE 1 CIOAHHIE BEecTa 0 0 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YICHUE 1 0 0 bubmmorexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKAs bubmumoreka [IOK
dbopmyna. BageHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHast macca. OTHOCUTENbHAS bubnunoreka HOK
MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
13 KomnnuectBo BemecrBa. Monbs. MonsipHast Mmacca https://m.e dsogru 005230

14 duznyecKkne 1 XUMUYECKHE SIBICHU. XUMUYeCKas bubmuorexa [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haky U yCIOBHSI MPOTEKAHUS XUMHUUECKHUX PEaKIIHii bubmmorexa LOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHsI MAacChl BEIECTB. XUMHUECKUE bubnnoreka [JOK
ypaBHEHUs https://m.edso00.ru/ff0d3b88

17 Brruncnienus KojM4uecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHUSAM XUMUYECKUX PEaKLIUN https://m.edsoo0.ru/ff0d5708

18 Knaccudukanms XuMrudeckux peakiuii (CoeuHeHus, bubnunorexa [JOK
pa3liokKeHUs1, 3aMEeIIeHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT. bubnmnorexa [JOK
O06o0011eHre U cucTeMaTU3alus 3HaHU] https://m.edsoo.ru/ffod40c4

20 KonTponsHnas pabora Nel no Teme «Bemecta u bubnnorexka [HOK
XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290

91 Bo3ayx — cMmech razoB. CocraB Bo3ayxa. Kuciopox — bu6mmoreka [JOK
AJIEMEHT | MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e

99 du3nyecKue U XUMUIECKHE CBONCTBA KUCIOPOa bubnmoreka [JOK
(peakuuu okucienus, ropenue). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614

93 Crioco0sI ToTyueHus KUCIOpoia B 1abopaTopuu u bubmuotexa [JOK

MMPOMBIINIJICHHOCTH. HpI/IMeHeHI/IC KHCJIOpOoJa
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemtoBoit 3 PeKT XUMUIECKON PEaKITUH, IIOHSITHE O

24 TEPMOXHUMHYECKOM YpaBHEHUH, 9K30- U bubmmorexa LIOK

https://m.edsoo0.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIIHIX

25 TomnmuBo (He(Th, Yroib ¥ METaH). 3arpsS3HeHne BO3AyXa, bubnnoreka HOK
CIOCOOBI €ro MPeI0TBPaCHUS https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuueckas padora Ne 3 o teme «Ilomydyenue u bubnunoreka HOK
cobupaHue KUCIOPO/ia, U3YYCHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anemeHT u npocroe Beuectso. Haxoxaenue bubnmoreka [JOK
B [IPUPOJIE https://m.edsoo.ru/ff0d4dd0

28 DuU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOA. bubnnoreka [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bubnnoreka [JOK
29 Homsite o KueoTax it comx https://m.edsogru/fdesodz
30 Crioco0sblI MoTy4eHHs BOAOPO/Ia B TAO0OpaTOPHH Etlffsj:llljr?f:;(sigrou/iffo d44ddo

31 [Ipaktuueckas padora Ne 4 o teme «Iloxydenue u bubnuorexa [IOK
cobupaHue BOJOpOa, U3yUYEeHUE €0 CBOWCTBY https://m.edsoo.ru/ff0d4f42

. , bubnunorexa [JOK
32 Momnsipabiii 00bEM ra3oB. 3akoH ABOTapo https://m.e dsogru /f0d5426

33 Breruucienus 00béMa, KOJTUYECTBA BEIIECTBA Ta3a M0 €ro bubmuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00EMOB ra3oB IO ypaBHEHHUIO PEAKIIUU Ha bubnuotexa [JOK
OCHOBE 3aKOHa 0O0BEMHBIX OTHOIIIEHUH ra30B https://m.edsoo.ru/ff0d5708

35 Du3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a

. bubnuotexa [JOK
36 CocraB ocHoBanwuii. [TonsTHE 00 HHIUKATOPAX https://m.e dsogru IF0d5962

37 Bona kak pactBoputens. HachlmeHHbIE 1 HEHACHIIIICHHBIE bubnmoreka [JOK
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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pactBopbl. MaccoBasi 10715l BELIECTBA B pacTBOpPE

https://m.edsoo.ru/ff0d5b40

[IpakTrueckas padota Ne 5 o teme «IIpurorornenue

38 PacTBOPOB C OMPEIEIEHHON MacCOBOM JTonei bubmmorexa [JOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA
39 Kontponbnas pabota Ne2 no teme «Kucnopoa. Bonopoa. bubnmoreka [JOK
Bogna» https://m.edso00.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanys, HOMEHKIIaTypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TosrydyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnnorexa [HOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, Ki1accuukams, HOMECHKIATypa bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
43 [TomrydyeHnue u XuMU4YeCKUe CBOMCTBA OCHOBAHUI bubmmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxaius, HOMEHKIATypa bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
45 [Tomrydenue 1 XuMHUYECKHE CBOMCTBA KUCIOT bubmmorexa [TOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OMyUeHus, bubnmnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHI bubmmorexa [OK
. https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COCAMHEHUI»
48 I'eneTnyeckas cBsI3b MEXKIy KlacCaMl HEOPTAaHUYECKUX bubnunoreka [JOK
COEIMHEHNH https://m.edsoo.ru/00ad9a50
N bubnmnoreka [JOK
49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00adach?
50 Kontponbnas padora Ne3 mo teme "OCHOBHBIE KTacChl bubnmuotexa [JOK
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HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/00ad9ela

51 [TepBbIe MOMBITKH KIAaCCH(PUKAIINH XUMHUECKIX bubnunoreka [HOK
aneMeHTOB. [IoHsATHE O rpynmax cXOQHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bubnmoreka [JOK

52
xumuueckux 3yemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c

53 Ilepuoapl, rpymIIbL, HO, TII5I bubmorexa [IOK

PHOZRL, TPY - HOATPY https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

54 Crtpoenne atoMoB. CocTtaB aTOMHEBIX simep. M3oTonbl

p AeP https://m.edsoo.ru/00ada342

55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnuorexa [JOK
ITepuoanueckoii cucremsl . 1. MenneneeBa https://m.edsoo.ru/00adaébc
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA IO €Tr0

56 noJjioxkenuto B Ilepuoaunueckoii cucreme . U bubmorera [JOK

P T https://m.edsoo.ru/00adag824
Menneneena
3unauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU
57 u npaktuku. J[. 1. MenaeneeB — y4€HbIid, Ie1aror 1 bubmmorexa [JOK
p A A y - TTEA https://m.edsoo.ru/00ada96e
rpakJIaHUH

58 DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 Honnast xumMuueckas CBsI3b

https://m.edsoo.ru/00adac34

60 KoBanenTtHas moisipHas XUMHYECKas CBI3b bubmorexa LOK
P https://m.edsoo.ru/00adaab8

61 KoBanenTHasa HenoisipHas XMMHUYECKas CBA3b bubmiorexa LOK
p https://m.edsoo.ru/00adaab9

bubmuorexa [JOK

62 CrerneHp OKUCIECHUS

https://m.edsoo.ru/00adae28
63 OKHCITUTEIIEHO-BOCCTAaHOBUTEIBHBIC PEAKITHH bubmmoreka [JOK
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https://m.edsoo.ru/00adb076

64 OxucnuTeNn U BOCCTAaHOBUTENN 1 bubmmorexa [JOK
https://m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 o reme «CtpoeHue aroma. 1 bubnmoreka [JOK
XUMHYECKasi CBA3bY» https://m.edsoo.ru/00adb486
. . bubnmoreka [JOK
66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allHsl 3HAHUH 1 https://m.edsoo.ru/00adb33c
. . bubnmoreka [JOK
67 PesepBHbIil ypok. O600IICHNE ¥ CHCTeMAaTH3allus 3HAHUH 1 https://m.edsoo.ru/00ad9ch2
. . bubmuoreka [JOK
68 PesepBublit ypok. O000IIeHE U CUCTeMATHU3AIHs] 3HAHHH 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
Ne T Konrpo HpakT  Jrape undposbie
n/n cMa ypora Bcero JbHbIe Hecku H3yueHusi oOpa3oBaTejbHbIE
padoThI paGoThI pecypchl
1 [Tepuoanueckuii 3akon. [lepuonnueckas cucrema 1 0 0 bubmuoreka [JOK
xuMuueckux anemeHToB 1. . Menjaeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX 1 0 0 bubnnoreka [JOK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanusa u HoMeHKIaTypa HEOPraHUYEeCKUX 1 0 0 bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabpl XMMUYECKO CBSA3U U TUIIBI KPUCTAJUIMYECKUX 1 0 0 bubnuorexa [JOK
pemeToK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme «IloBTopenue u
5) yriIyOJIeHHe 3HaHUW OCHOBHBIX Pa3fIesioB Kypca 8 1 1 0
KJ1acca»
6 Knaccudukanus XuMH4ecKux peakiuii o pa3indyHbIM 1 0 0 bubnnorexka [JOK
[IpU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsTHE O CKOpOCTH XUMHYECKOU peakiuu. [lonsTue 1 0 0 bubnnorexka [JOK
0 TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 xXuMH4eckoM paBHOBecHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XMMHUYECKON peakiuu U 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMHYECKOTO PaBHOBECHS
bubmuorexa [JOK
9 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINU 1 0 0 https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTrueckoil nucconrannu. CuinbHbIe 1 0 0 bub6nuorexa [IOK

30



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

U cJ1a0bl€ AIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHMS peakui bubmmorexa LIOK
https://m.eds00.ru/00add448
12 XMMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
MIPEJICTABICHUIA 00 ICKTPOIMTUYECKON TUCCOLIUAIIUU https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bubnnoreka [HOK
00 2JIEKTPOJUTUYECKON JUCCOIHAITTT https://m.edsoo.ru/00add8b2
14 [TonsTHe o rumpoIn3e coei buGnnorexa LIOK
https://m.edso0o.ru/00add9d4
. bubnnoreka [JOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI httos://m.e dsogru 100addd12
16 [IpakTuueckas paborta Ne 1. «Pemienue bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «INEKTPOIUTHYECKAS TUCCOIAlUsl. XUMUYECKHE bubnmorexa LOK
https://m.edsoo.ru/00addecO
peaKkiuu B pacTBOPAX»
18 OO6m1ast xapaKTepUCTHUKA rajJoreHOB. XUMUYECKHE bubnunorexa [JOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CosisiHast KHCIO0Ta, XUMUYECKHE bubnmnorexa [JOK
CBOWCTBA, NIOJIyYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 no teme «llomyuenue bubnnorexka [HOK
COJITHOU KHCIIOTBI, U3y4EHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
91 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKLIUM, bubnuoreka [IOK
€CJIM OJTUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 Oomast xapakTepucTrka 31eMeHToB VIA-rpymisr Eggjﬁ&f{ﬁ)gﬁ}é 0ade64a
93 Annorponusle Moaudukanuu cepsl. Haxoxnenue bub6nuorexa [IOK

cepbl U €€ COeIMHEHN B Iprupoie. XUMHUYECKUE

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

24 CepoBoaopoj, cTpoeHHe, (GU3NIECKUE U XUMUUYECKHE bubnunoreka [HOK
CBOMCTBA https://m.eds00.ru/00ade802

o5 Oxcupsl cepbl. CepHas KHCIOTa, (U3UUECKUE U bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIJICHHOTO CIIOCO0a MOTyYeHHsI CePHOU bubnmoreka [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI

97 Brrunciienne MaccoBoil 1071 BbIXOAA IPOIYKTa bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3J1eMeHTOB V A-TpYIIIbL.

28 A3oT, pacipocTpaHeHHE B IPUPO/JIE, GPU3HICCKUE 1 bubmmorexa LIOK

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

XUMHUYECKHUE CBOICTBA

29 AMMuak, ero puznYecKrue 1 XUMUYECKIE CBOMCTBA, bubnuorexa [JOK
MOJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004

30 [IpakTnueckas padora Ne 3 o reme «llomyuenue bubnnorexka [JOK
aMMHaKa, U3y4eHUe ero CBOMCTBY https://m.edso00.ru/00adf180

31 A30THas KUCIOTa, €€ (PU3NYECKHe U XUMHUUECKUE bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS B

39 Ka4yecTBE MUHEPAJIbHBIX y100peHnid. XuMudyeckoe bubnnorexka [JOK
3arpsI3HEHUE OKPYKaIOLIEH Cpelibl COEAUHEHUSAMHU https://m.edsoo.ru/00adf518
azoTa

33 ®dochop. Oxcun pochopa (V) u pochopnas kucnora, bubnuorexa [JOK
¢du3nyecKkre 1 XUMHYECKHE CBOMCTBA, MOJTyuyeHHe https://m.eds00.ru/00adf68a

34 Hcnons3zoBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX bubnmoreka [JOK

yA00peHui. 3arps3HeHre MPUPOAHON Cpebl

https://m.edsoo.ru/00adfc20
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dbocharamu

Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusnueckue u

bu6mmoreka [IOK

35
XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraeposa, ux pusndeckue U XUMHUECKHe
. bubnmoreka [JOK
36 CBOMCTBA. DKOJOTHYECKHE MPOOIIEMbI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuoM yriepoza (1V)
37 YronbpHas KUCIIOTa U €€ CONH bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[Ipaktuueckas padbora Ne 4 o teme "lIlomyuenue
38 TIIeKHcIoro raza. KayecTBeHHast peakius Ha bubmmorexa LOK
Y W P https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [TepBoHavasibHBIC TOHATHSA 00 OPTAHUYECKUX bubnuorexa [JOK
BEIIECTBAX KaK O COEAUHEHUSAX YIiepoaa https://m.edsoo.ru/00ae054e
bubmuorexa [JOK
40 Kpemnunii u ero coenqunenus
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3371a4 10 TeMe «BaxkHenmue bubmmorexa [JOK
P A https://m.edso00.ru/00ae0bf2
HEMETaJUTBbl U UX COSTUHEHUS
42 KonrtponsHas padora Ne3 o teme «Baxuelme bubnuoreka [IOK
HEMETaJIbl U UX COSIUHECHUS https://m.edsoo.ru/00ae0el18
OO01mas xapakTepuCcTUKa XUMUYECKIX DJIIEMEHTOB —
43 MeTaioB. MeTtannudeckas CBsI3b U METaJITMYecKast bubnuoteka [JOK
KpUCTaJUIM4ecKas pelérka. dusnyeckue cBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
DNEKTPOXUMHUYECKHUN Psi/i HAIIPSHKEHUH METAIIIOB https://m.eds00.ru/00ae1156
45 OO6mme cmocoOs! mosrydeHus: MeTauioB. CIuiaBbl. bubnmoreka [JOK

Brruucnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIINM,

https://m.edsoo.ru/00ael1156
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C€CJIM OAVH 13 pCarcHTOB COACPKUT IIPUMCCU

46 IlonsaTHe 0 KOPPO3UU METAILIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47
Ienoumpie MeTaL bl https://m.edsoo.ru/00ael4b2
48 OxcHuabl ¥ TUAPOKCUIBI HATPUS U KA buGnnorexa LIOK
a AP a p https://m.edsoo.ru/00ael4b2
49 Illenoyno3eMeNbHBIC METAJIbI — KAJIBIIUA M MarHui bubmorexa HOK
1 https://m.edsoo.ru/00ae15e8
50 Baxuenime coeIMHEHUS KaJIbLIU Bubmorexa ITOK
A H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
N N bu6mmorexa [IOK
52 K 0
€CTKOCTb BOJIbI U CIOCOOBI €€ yCTpaHEHUS httos://m.edsoo.ru/00ae 1886
53 [IpakTuueckas padora Ne 6 o teme "XKEcTkoCcTh BOABI bubnnorexa [JOK
U METO/bl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 A 7
JTEOMUHIH https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
55 A 7
M(}OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA htts://m.edsoo.ru/00ae 164
bu6mmoreka [IOK
56 K
eso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuipokcu sl U conu xkenesa (1) u xxenesza bubnuoteka [JOK
D) https://m.edsoo.ru/00ae35e6
58 O000111eHE U CUCTEMATH3ALUS 3HAHUI
IIpaxtrueckas padora Ne 7. Pemenne
P P . bubnmuotexa [JOK
59 AKCIIEPUMEHTATBHBIX 33134 10 TeMe «Bakueiime

METAJlJIbl U UX COCAUHCHU)

https://m.edsoo.ru/00ae3de8
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Bpruncnenus 1o ypaBHEHUAM XUMHUYECKUX PEAKLIUM,

60 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WM COACPIKUT 1 bubnmoreka [JOK
npuMecH. Bolunciennss MaccoBOM JTOJIM BBIXOJ1a https://m.edsoo.ru/00ael750
MIPOJYKTa peakiuu
61 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
62 Kontposbnas padota Ne4 o teme «Baknermue 1
METaJIJIbl U UX COCIMHEHUS
63 BemectBa u Marepransl B IOBCEIHEBHOM KU3HU 1 bubnmoreka [JOK
YeJoBeKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbI 1 bubmorexa LHOK
https://m.edsoo.ru/00ae4270
65 Poip XxumuM B pelieHnu SKOJOTHYECKHUX MTPoOIeM 1 bubmorexa LHOK
https://m.edsoo.ru/00ae4270
66 PesepHblil ypok. O000IIeHHE U CHCTEMaTH3aIHs 1 bubnnorexa [HOK
3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepHblil ypok. O000IIeHHE U CHCTEMaTH3aIHs 1 bubnuorexa [IOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O0001I€HNE U cUCTeMaTH3alHs 1 bubnuoreka [IOK
3HaHUHN https://m.edso0o.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

 Xumusa, 9 xwmacc/ Tlabpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
 Xummsa, 8 wimacc/ Tlabpuensa O.C., Octpoymor W.I'., Cnamkor C.A.,
Axkumonepnoe ob6mectBo «M3narensctBo «lIpocBemenue
tabnuuel: [lepuoaudeckas cucreMa xumuueckux snemeHTos JI. . Menneneesa,

Ta6J'II/IHa PaCcTBOPUMOCTH, BJIGKTpOXHMI/I‘IGCKI/Iﬁ pAO HAIIPSKCHUA MCTAJIJIIOB

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XnuMmusi-0a30BbIii-yPOBEHb.

Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHuUsl.

Metoanyeckoe-nocooue-mis-yuntens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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