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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBlieHA Ha
OCHOBE TpeOOBaHUI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHON MpPOTrpaMMBbl
OCHOBHOTO 00rmiero obpasoBanumsi, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUS M C Y4ETOM KOHIICTIIIMHM IPETIOIaBaHUs
yueOHOro mpenMera «Xumus» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
denepannm.

[Iporpamma no xumum Aa€T NpeACTaBICHHE O LENsIX, oOlel CTpareruu OOydeHHs,
BOCIIUTAHUSA M Pa3BUTHUSl OOYYAIOMIMXCS CPEACTBAMH YyYEOHOTO MpEAMETa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJEp)KaHUe, NPEeIyCMAaTPUBACT paclpeiesieHue ero Io
KJIaccaM U CTPYKTYpUPOBAHUE IO paszzesiaM U TeMaM IPOrpaMMbl 110 XUMUU, ONPEEseT
KOJMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEIFHOCTh M3YUYCHHSI XUMHUH C YIETOM MEKIIPEAMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€M, JIOTMKKM Y4eOHOro TMpoIEecca, BO3PACTHBIX OCOOCHHOCTEM OO0ydaronuxcs,
ompezenseT BO3MOXKHOCTH TpeAMeTa [JIsl peaju3aluud TpeOOBaHWN K pe3yibTaTaM
OCBOEHHUSI OCHOBHOH 00pa3oBaTeiabHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHusi, a Takke TpeOOBaHMII K pe3yjbTaTaM OOydYeHHs XMMHH Ha YPOBHE Iejei
W3YYCHHUS TIpeIMeTa ¥ OCHOBHBIX BHIOB YYCOHO-IIO3HABATEIBHOW JACATEIBHOCTH
00yUaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUSI.

3HaHWe XUMHH CIIY>KUT OCHOBOH sl (JOPMUPOBAHUSI MUPOBO33PEHHUS 00yUaroIerocs,
€ro TMpEeJCTaBIECHUNW O MaTepuasbHOM €IWHCTBE MHUpPA, BAXHYIO pOJIb HUIPAIOT
dbopmupyemMble XUMHUEH TIPEACTABICHHS O B3aMMOTNPEBPAIIEHUSX YHEPTUU U 00 IBOJIIOINH
BCIIECTB B TPHUPOJAE, O MyTAX PEMICHUS TI00ATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPhEBOM, PHEPreTUUECKOM, MUIIEBOM M HKOJOTUUECKON OE€30MacHOCTH,
po0sIeM 37paBOOXPAHECHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET pealv3ali BO3MOXKHOCTEH JUIsi caMopasBUTHS W (OPMUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJd B (QOPMHUpPOBAHME MBIIUIEHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, HABBIKOB ux CaMOCTOSATEIIbHON y4eOHOM NEeSITeTbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCJIEI0BATEILCKIUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOMN
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HaKOMHUT CO CTeNU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIETOCTHOTO
B3TJIsila HA €IWHCTBO TIPUPOALI W YEIIOBEKA, SBISICTCS OTBETCTBEHHBIM JTalloM B
(GbopMHpPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TIPHUPOJIE, K YEIOBEKY, BHOCHT CBOH BKJaJ B JKOJOTHYECKOE OOpa3zoBaHUE
00yJaroImMXxcs.



JlanHple HampaBji€HHS B OOyYeHHMM XHUMHUHU OOECIEUMBAIOTCS  CHEIU(PHUKOMA
coJlepKaHusl y4eOHOro MpeaMeTa, KOTOPBIM SABISETCS MEeIarorH4ecKd aJanTHPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsi OPUEHTUPOBAH HA OCBOCHUE
00yJarouMMuUCs CHUCTEMbl TIEPBOHAYAIBHBIX MOHATHM XHMHH, OCHOB HEOPTraHWYECKOH
XVAMHWU U HEKOTOPBIX OTJICJIbHBIX 3HAYUMBIX HOHSATHN OPTaHUYECKON XUMUH.

CTpykTypa colepkaHds TporpaMMbl 1O XUMHHU CGHOPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOr0 noaxoja K e€ nydenuto. CoaepaHue CKIIAJIbIBAECTCS U3 CUCTEMbI IOHATUI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Th
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHIUITY MOCIEA0BATENBHOTO PA3BUTUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBICHUN 00 3IEKTPOJIUTUYECKON JUCCOLUALIMN BEIIECTB B paCTBOPAX.

TeopeTndeckne 3HaHHSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYYECHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYroMy,
BBITIOTHSIA QYHKIIMKU OOBSICHEHUS Y TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH
IIPAKTUYECKOTI0 MPUMEHEHUS U TIOJIyUYCHUS] U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO IMPEICTABICHUS O
XMMHAYECKON COCTABIISIIOIIEH HayYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOW ITPUPOJBI,
LIEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAaHHUIO U METOAAM IO3HaHUsA B Hayke. M3ydeHue
XUMUHU TPOUCXOAUT C MPUBJICYCHUEM 3HAHWM U3 paHee M3yUYCHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc.

[Tpu n3ydeHnn XuMuu MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUECKOU HAYKH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM JESITEIbBHOCTU YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB
U TEOPETUUYECKUX IMOJIOKEHHUM, JOCTYMHBIX 00O0OIIEHNN MHUPOBO33PEHUYECKOr0 Xapakrepa,
s3bIKa HAyKH, B MPUOOIIEHUN K HAyYHBIM METOJAaM MO3HAHUS MPU U3YUYEHHUH BEIIECTB U
XUMHUUYECKUX peaKiuid, B (POPMUPOBAHUU M PA3BUTHM IMO3HABATEJIBHBIX YMEHUW U UX
NPUMEHEHUU B Y4e€OHO-TIO3HABATENHHON W Y4eOHO-HMCCIEAOBATENIbCKON IesTENbHOCTH,
OCBOEHHUU MpaBUJI 6€30M1aCHOT0 0OpaIIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu M3yueHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaKHOE 3HAUCHHE
npuoOpeN Takue LeJu, Kak:

—  (GOopMHpOBaHHE  WHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUH, CTIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;



— HaAmpaBJICHHOCTh OOyUYEHHS Ha CHCTEMATHYECKOe MPUOOIeHNE O0YyJaromumxcs K
CaMOCTOSITEJIbHOM  IMO3HABAaTEJIbHOM  JIEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA,
bopMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue yCIOBUH, CIIOCOOCTBYIOMIMX MPHUOOPETECHUIO OOYYAFOIIMMUCS OTBITa
pPa3HOOOpa3HOW ACSATENbHOCTH, T[O3HAaHUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS Pa3IU4HbIX BUJIOB
NEATEIIbHOCTH;

— dhopmupoBanue 00MIeH (PYHKITMOHAIBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM YHCJI€ YMEHHUH OOBACHATH U OILICHUBATH SIBJICHUSA OKPYKAIOIIEr0 MUpPa, MCHOJIb3Ys
3HAHWS U OIIBIT, TIOJYYCHHBIC TIPU U3YYCHUH XUMUH, TPUMEHSATh UX TP PEUICHUH MPOOIIeM
B MTOBCETHEBHOM JKM3HU U TPYAOBOU JEATEIHHOCTH;

— (QopMupoBaHue y o0OydalOIIMXCd TYMaHUCTHUYECKHX OTHOIICHUH, MOHUMaHUs
IEHHOCTH XUMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTHYECKU II€JeCO00pa3HOro
MOBEJCHUSI B OBITY U TPYIOBOM JEATEILHOCTH B IEJISX COXPAHEHHs] CBOETO 3JI0POBBSl U
OKPYIKarOIIEH IPUPOTHON CPEBI;

—pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YKMCIIO YacoB, OTBEAEHHBIX MJIA WM3YyUYCHHUS XUMUU Ha YpPOBHE OCHOBHOTO
ob1iero oopazoBanus, coctarisieT 136 yaco: B 8 kitacce — 68 yacoB (2 yaca B HefeN0), B 9
KJjacce — 68 4acoB (2 yaca B HEJIEINIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS
[Ipenmer xumuu. Posib XuMuM B KM3HM 4YelOBeKa. XUMHS B CUCTEME HaykK. Tema u
BelecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATperatHoe cocTosiHue BemiecTB. [lonstue o
METO/IaxX MO3HaHUs B XUMUHU. YucThle BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJbl. XUMUYECKUE AIEMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEelECTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHas Macca. (OTHOcUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemecTBa. Moab. Moisipaas macca. B3anmMocBsA3b KOJIMYECTBa, MacChl U
yuciaa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo ¢opmyliaM XUMHYECKUX
COE€INHCHUM.

OU3NYECKNE U XUMHUYECKUE SBJICHHS. XUMHAUYECKAS PEaKUus U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIeCTB. XUMHYECKUE ypaBHeHUs. Kiaccudukaius XUMHUYECKHUX
peakiuii (CoeIMHEHMS, pa3JIoKEHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOM TMOCy[oi, MpaBwiaMu padOThl B JabopaTopuud U
npuémMamMu oOpamieHusi ¢ JabopaTOPHBIM O0OPYJOBAaHUEM, HW3YYECHHUE W OINHUCAHUE
(bU3UYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HaOMIOJeHHE (DU3NUSCKUX
(1aBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHIACHCALIUS
BOJbI) M XUMHUYECKHUX (TOpEeHHE CBEUM, TNPOKAJIMBAaHHE MEIHONW MPOBOJIOKH,
B3aMMOJICUCTBHE MeNa C KHUCJIOTOW) SBICHHM, HAONMIOEHWE W OIKCAHUE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pa3ioKeHHe caxapa, B3aMMOJICUCTBHE CEpHOMU
KHUCIIOTBI C XJOpUAOM Oapusi, pasznoxenue ruapokcuna meau (II) mpu wmarpesanuw,
B3aMMOJIeHCTBHUE kene3a ¢ pacTBopoM cosi Menu (Il), u3yuenne cnocoOGoB pazaeneHus
CMeceil: C TOMOUIbI0 MarHuta, (QUIbLTpOBAaHWE, BbIIAPUBAHUE, JIUCTHILIALINS,
xpomatorpadusi, TPOBEJECHUE OYUCTKU TMOBAPEHHOW COJIM, HAOJIOJCHUE U OINHCAHUE
pe3yJbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS Macchl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBUTe I HEOPraHNYECKUX BelECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopo — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciopojga B mpupone, (Ppu3nyeckue W XUMHUYECKHE CBOWCTBA (pEaKInH
ropenus). Oxcuapl. [lpumenenue kucinopoga. CrocoObl TMOTy4YeHUs KHUCIOPOJa B
nabopaTtopud W mpombinuieHHOCTH. KpyroBopoT xkuciopoma B mnpupoae. O30H —
aJUIOTpOTHAsE MOAU(DUKALIUS KUCIIOPO/Ia.



TennoBoit 3ppeKT XUMUUECKONW peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, IK30- U
HSHIAOTEPMUYECKHUE pPeakinu. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkaeHune Bogopoja B IPUPOJE,
dbu3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI MoiyyeHus. Kuciaotel u
COJIH.

MoutsipHbIit 00BEM Ta30B. PacduéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopbl. HachllieHHBIE U
HEHACBHIILIEHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAe. MaccoBas J0Jid BEIIECTBA B
pactBope. XuMHueckue cBorcTtBa Boabl. OcHOBaHMs. Poiib pacTBOpPOB B NpUPOAE U B
KU3HU yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsi3HeHUE NpUpoaHbIX Boa. OxpaHa u
OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coeaunenunit. Oxkcuapl. Kimaccudukaius okcuaoB:
coyieoOpasyroiue (OCHOBHBIC, KHUCIOTHBIC, amM(pOTEpHbIE) U HECOJIe0Opa3yIoIIHe.
Homenknatypa okcuaoB. PHU3MYECKHME W XMMHYECKHME CBOMCTBA OKCHIOB. [lomydenue
OKCHJIOB.

OcHoBanusi. Knaccudukaruss oCHOBaHUM: MIEIOUM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @Pu3Myeckue W XHMHUYECKHME CBOWCTBA OCHOBAHUM.
[TosryueHue OCHOBaHUI.

Kucnotel. Krnaccupukamus kucnor. Homenkmarypa kucior. @Pusznueckue u
XAMHWYECKUE CBOWCTBA KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekeroma. [lonyuenue
KHCJIOT.

Conmu. Howmenknarypa coiseil. PuU3NYECKHME W XUMHYECKHE CBOWCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

KAaUEeCTBEHHOE OIPENIENICHUE COAECPKAHUS KHUCIOpOoJa B BO3JyXe, IOIY4YEHHE,
coOupanue, pacrmo3HaBaHWEe W  HU3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOIoJIeHue
B3aMMOJICHCTBUSI BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUSI M TPEKpalieHus
roperusi (moskapa), O3HaAKOMJICHHE C OOpa3laMHM OKCHUJOB U OINHCAHUE WX CBOWCTB,
NOJIy4eHHe, COOMpaHHe, paclo3HAaBaHWE W M3YYEHHE CBOWMCTB BOAOpOJa (TOpEHHE),
B3aumojiciicTBue Bogopojga ¢ okcugoM wmeau  (ll)  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOJIOIeHHE 00PA3I[OB BEMIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
0COOCHHOCTEH pacTBOPEHHUSI BEIIECTB C PA3JIUYHON PaCTBOPUMOCTHIO, MPUTOTOBJICHUE
PAaCTBOPOB C ONPEAEITEHHON MACCOBOM J10JIENM pAaCTBOPEHHOTO BEIIECTBA, B3AaUMOICUCTBUE
BOJbl C MeTaulaMu  (HaTpueM U KajlblWeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HKCCIIEIOBaHHE OOpa3lloB HEOPTAaHMUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIOJICHUE W3MEHEHUS OKPACKW WHAMKATOPOB B PACTBOPAaX KHUCIOT U
niesnioyeit, ulyuenue BiaumojencTeus okcuaa meau (Il) ¢ pactBopoMm cepHOIl KUCHOTHI,



KHUCJIOT ¢ METAJJIAMH, PEAKIMN HEUTPaAIU3alMH, 0Jy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJUIA IPYTHM M3 PacTBOpa COJM, PELICHUE IKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUMYECKUX COCIUHEHUI.

Iepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHUYECKHUX JIeMeHTOB /I,
HN. MengeaeeBa. Crpoenune aroMoB. XuMuUYecKassi CBs3b. OKHCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MONBITKM KiIacCU(UKAIMU XUMHUYECKHX 3JIEMEHTOB. lloHsATHE O rpymnmax
CXOIHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENbHBIE METAIIbl, FaJOTE€Hbl, HHEPTHBIE
rasbl). DIIEMEHThI, KOTOpbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepuonnueckuil 3akoH. llepuomnueckas cucreMa Xxumuyeckux siaeMmeHToB JI. .
Menpeneesa. Kopotkonepruoanas u nnuHHONepuoAaHast popmel [leproanyeckoit cucteMbl
xumudeckux sneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynmel. OU3NYECKAN CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB MIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sjaep. M3orombl. Onexktpossl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl J[. M. MenneneeBa. XapakTEpUCTUKA XHMHYECKOIO JJIEMEHTa IO €T0
nonoxkennto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  paJuyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJAM.

3nauenue Ilepmommueckoro 3akoHa u Ilepuonnyeckom CHUCTEMBI XUMHUYECKHUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKHu U pakTuku. Jl. 1. MenzaeneeB — yu€HbIN U IPaKIaHUH.

Xumunyeckass  cBa3b. KoBasieHTHass  (MOJsipHas W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp oxkucneHus. OKHCINUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCHIA
IIMHKAa C pPacTBOpPaMU KHUCIOT U IIEJIOYEH, IPOBEIECHUE OIIBITOB, MIUIIOCTPUPYIOIINX
IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpEeHUE, pEeaKIMK Pa3ioKEeHUs,
COCUHEHUS ).

Mesrwcnpeomemmnuwle céasu

Peanuzanmss MeXNpeaIMETHBIX CBs3€d NIpU HM3YYEHHMHM XUMUUM B 8§ Kjacce
OCYIIECTBIISIETCS] Ue€pe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUYHbBIX MOHSITHUH, TaK
W TOHATUH, SBISAIOIIMXCS CHCTEMHBIMUA JUIS OTAENBHBIX NPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IMKIJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATHUS: HAyYHBIH (DaKkT, rumoresa, Teopus, 3aKOH,
aHaln3, CHUHTe3, Kiaccudukamus, MNEPUOJUYHOCTb, HAONIIOEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®dwusuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHWI, H30TOIIHI,
pPaoOaKTUBHOCTb, MOJICKYJIA, AIEKTPUUECKUH 3aps, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (U3WYECKHUE BEIMYHMHBI, CIUHUIBI H3MEPEHUs, KOCMOC,
TUTaHEeTHI, 3BE3/161, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tumpocdepa, MUHEpabI, TOPHBIE MOPOIBI, TIOJE3HBIE
MCKOIIaeMbIE, TOTIJIMBO, BOJHBIC PECYPCHI.



COJEP XAHME OBYUYEHUA
9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognueckuit 3akoH. llepmoanueckas cucremMa XUMHUYECKHX dieMeHTOB [[. H.
MenpaeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NMEPUOMOB, KaJHs, KaJblUS U UX COCAMHEHUN B COOTBETCTBUU C
MOJIO’KEHHUEM JIEMEHTOB B [lepronueckoil cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeliecTBa: BUAbl XUMUYECKOUN CBSI3U. THUIBI KPUCTAJUIMUYECKUX PELIETOK,
3aBUCHMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTALINYECKOW PEIIETKY U BUJA XUMHUECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUUECKHE CBONCTBA
BEILIECTB, OTHOCALIMXCSA K pPa3JIMYHBIM KJIAaccaM HEOPraHUYECKUX COEIMHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanmsa XMMHYECKHX pEeaKIHUil MO pa3iIMyHbIM IpU3HaKaMm (IO 4YHCITy U
COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3((PEKTy, MO0 HW3MEHEHUIO
CTENEHEW OKUCICHUS XHMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). OK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopoctu xumudeckoil peakuuu. [lonstne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKMX peakuusax. [loHATHEe O TOMOT€HHBIX U TI'e€TEepPOre€HHBIX
peakumsax. Ilonstue o karanuse. IloHsTHe O XuMHUYECKOM paBHOBeCHH. DaKTOPBHI,
BIIMSAIOLIME HA CKOPOCTh XUMHUYECKON PEAKLIMU U IOJIOKEHUE XUMAYECKOTO PABHOBECHSL.

OKUCANTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKILINHU, SJIEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBLHOU peaKIuu. CocraBiienue YpaBHEHUI OKUCIIUTEIBHO--
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIOJIB30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopus >IEKTPOJUTUYECKON JMCCOUMALNNA. OJEKTPOJUTBHI M  HEIEKTPOJIMTHI.
Katnonel, aHvoOHbl. MeXaHM3M JIUCCOLMALIMM BEIIECTB C Pa3IMUYHBIMA  BUIAMU
xuMuueckoit cBsa3u. Crenens agucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun wmoHHOTO OOMEHa. YCNOBUS TPOTEKAHHWS peakiuid HOHHOTO OOMEHa,
MOJIHBIE M COKpPAIIEHHbIE MOHHBIC ypaBHEHUA peakiuid. CBONCTBA KUCIOT, OCHOBAHUHN U
CoJIeli B CBETE€ MPEICTABICHUN OO0 DSIEKTPOJUTUYECKON nuccoruaiuu. KadecTBeHHBIC
peakiuu Ha MoHbI. [loHsTHE O TMApOIM3E Conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEeMeTauioB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJOpHIAa HATPHs),
VCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEAKLIMU OT BO3JAECHCTBUS PA3IIMYHBIX
(GakTOpoB, HCCIEIOBAHHWE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipolecca
JUCCOLIMAIIMN KUCIIOT, IIeJI04ei U coliel (BO3MOKHO MCIOJIb30BAaHUE BUIE0 MATEPUAJIOB),



IPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIMX NPU3HAKH IPOTEKAHUS PEAKUUNA HOHHOIO
obmena (oOpa3oBaHME oOcajaka, BBIICICHUE Ta3a, OOpa3OBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX MNPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLMi (rOpeHHe,
peakiMu pa3lIoKeHUs, COEIUHEHUs), PACIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKlUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl 1 MX coeiNHEHUSA

OO01ast XxapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
creneHu okucieHus. CTpoeHue u (HU3MUecKue CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA MpUMeEpE XJiopa (B3aUMOJEHCTBUE C METAIJIaMU, HEMETaJUIaMH,
niesioyamu). XaopoBoaopoa. ConsiHash KUCIOTa, XUMHUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JlencTBre XJiopa M XJOpOBOJAOPOJa HA OpraHM3M 4YesnoBeka. BakHeimme
XJIOPU/IBI U X HaXO0KJIEHUE B IPUPO/IE.

OoOwmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKkTepHble CTeNeHU OkucieHus. CTpoeHne U pU3NYecCKue CBOMCTBA MPOCTHIX BEUIECTB
— KHUCJIOpOJa U Ccepbl. AJUIOTPOINHbIE MOAU(DUKAIMU KUCIOPOJa M Cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOOPO, CTpoeHUe, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCUIbI
cepbl KaK NPEACTABUTENIM KHUCIOTHBIX OKcHUIoB. CepHas KuclioTa, (QU3NYECKHE H
XMMHUYECKHE CBOMCTBa (00IIME Kak MpPEICTaBUTEN Kiacca KHCIOT U CleUu(UUYECKue).
XUMUYECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIIIEHHOTO CII0C00a MOIYYEHHs] CEPHON
KUCHOTHL. [Ipumenenne cepHoit kucmoTel. Comm CEPHOUM KUCIOTHI, KAYECTBEHHAS PEAKIIUS
Ha cynbdar-uodH. HaxoxaeHue ceppl U €€ COCIUHEHUN B TMPUPOJAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH CPebl COCIMHEHNUAMM CEPBI (KUCIIOTHBIE JOXKIU, 3arpsI3HEHNE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS.

OO6mast xapakTepucThKa 3J1eMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PacnpoCTpaHEHHE B MpUpoae, (HU3NYEeCKue U
XUMUYECKUEe cBoMcTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (PU3NYECKHE U
XMMHUYECKHE CBOWCTBA, MOJIyueHHE U npuMmeHeHue. Colu aMMOHMS, X (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, TpUMEHeHHe. KauecTBeHHas peakuusi Ha MOHbl aMMOHUA. A30THas
KUCJIOTa, €€ TmoJiyueHue, (U3MUeckue W XUMHUYECKHME CBOMCTBa (00IMe Kak
IpeACTaBUTENs Kjacca KHUCIOT W crneurduueckue). VMcnonb3oBaHue HUTPATOB M COJIEH
aMMOHMS B KaU€CTBE MUHEPAIbHBIX yI0OpeHU. XMMUYECKOE 3arps3HEHUE OKPY Katolen
Cpenbl COENMHEHUSIMU a30Ta (KUCIIOTHBIE JOXAHW, 3arps3HEHHE BO3AyXa, IOYBBI U
BogoémoB). Dochop, amtorponnsie Mmoaudukauu docdopa, GU3NUECKUE U XUMUIECCKUE
cBoiictBa. Okxcua docdopa (V) u dochopnas kucimora, uU3MIECKUE U XUMUUECKHUE
cBOMCTBa, nosiyuenue. Mcnonap3oBanue pocdaToB B KaueCcTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapakrepuctuka 31eMeHTOB |V A-rpymimbl. OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble  CTENEHW  OKHCIEHUS.  YTJIepoJ,  auIOTPONHbIE  MOAU(UKALUH,
pacrpocTpaHeHHe B Tpupone, (PHU3NYECKHe U XUMHUYECKHE CBOWCTBa. ACOpOLHSL.
Kpyrosopot yriepoga B mpupoge. Okcuabl yriepoaa, ux (pU3Myeckue U XUMUYECKUE



CBOICTBa, JEWCTBHUE HA JKUBBIE OPTaHU3MBI, MOTYYCHHE M MPUMEHEHHE. DKOJIOTUYECKHUE
npoOemMbl, CBs3aHHBIE ¢ OkcuaoMm yriaepona (IV), rumore3a TI00aBHOTO TOTEIUICHUS
KJIMMaTa, TMapHUKOBBIA 3 (dekT. YroimpHas KucIoTa W €€ coir, uX (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MOTy4YeHUE U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIUHEHMSIX
yraepojga (MeTaH, 9TaH, STWJIEH, alleTWICH, 3TaHOJ], TIULEPUH, YKCYCHAs KHCIIOTa).
[IpupoHbIe UCTOUYHUKHU YTIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HedTh), MPOAYKTHI HX
nepepaboTKu (OCH3UH), UX POJIb B OBITY W MPOMBINLIICHHOCTH. [IOHATHE O OHOJOTHYECKU
BOXXHBIX BEIIECTBAX: JXHMpaxX, OelKax, YIJIeBOJAaX — M WX POJM B KU3HU YEIOBEKa.
MartepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHUE.
Coenaunenust kpeMHus B npupoje. OOmue npeactaBieHus o0 okcune kpemuus (1V) u
KpeMHHeBOW Kucinore. CHIMKATBhl, X HCIOJIb30BAaHHE B OBITY, B TPOMBINIJICHHOCTH.
Baxueiimme CTpoWTeNnpHBIE MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobieMbl 0€30MacHOr0 MCHOJB30BaHUSl CTPOMUTENBHBIX MATEpUAOB B
MIOBCE/IHEBHOM JKH3HHU.

Xumuueckuii IKCnepumenm:

U3yuyeHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISSHOW KHUCIIOTHI,
NPOBEJICHNE KAYECTBEHHBIX pEaKlUi Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB WX
MPOTEKaHMSs, OMBITHI, OTPAXKAIOIIUE PU3NUECKHE U XUMUYECKHUE CBOMCTBA raJlOTEHOB U MX
COEIMHEHUH (BO3MOKHO MCMOJIb30BaHUE BUICOMATEPHAIIOB), O3HAKOMJIEHUE C 00pa3LaMu
XJIOpUJOB (TaJOT€HHUIOB), O3HAKOMJIEHME C oOpaslaMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXXHO HCIOJB30BAHUE BHUAEOMATEPUAIOB), HaOJIOJIEHUE TMpolecca OOyIJIMBaHUS
caxapa TMoJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YYCHHE XUMUYECKHUX
CBOMCTB pa30aBJICHHOW CEPHOM KHCIOTHI, MPOBEJACHHE KAueCTBEHHOM peakluu Ha
cynbdar-uoH U HabOIONEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIIEHHE C (hU3MYECKUMU
cBoMcTBamMM a3oTa, (¢dochopa U UX COECOAUHEHUU (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPHUANIOB), oOpa3lamMu a30THbIX M (PochopHBIX yAOOpeHUil, NOoJIy4YeHHE,
coOupaHue, paclio3HaBaHWE W W3yYeHHE CBOMCTB aMMHaKa, MPOBEICHUE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHUS W (ochaT-WOH M M3YYCHHE NPU3HAKOB WX TMPOTEKAHWS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHBI C MeEAbl0 (BO3MOXHO
UCTIONb30BaHUE BHACOMATEPUAIOB), HM3yYeHHE MOJAENEH KPHUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJIEHHE C TMPOILIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BCII[ECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJYyUYCHHE, COOMpPAHHE,
pacro3HaBaHUE€ M H3Y4YCHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE KaueCTBEHHBIX
peakinuii Ha KapOOHAT W CUJIMKAT-MOHBI W W3yYCHHE TNPU3HAKOB MX TNPOTEKAHMS,



O3HAKOMIJICHUC C HpOI[YKHHeﬁ CUJIUKATHOM IMPOMBIINIJICHHOCTH, peIcHucC
9KCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxkneiniie HemMeTalJIbl U UX COCAUHCHU).

MeTaJibl 1 X COeIMHEHUS

OO01masi XapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUM HX
nosnokenus B Ilepmoamdeckon cucreme xumudeckux dimeMmeHTtoB [[. M. Menneneesa u
cTpoeHus aroMoB. CTpoeHue MeTaioB. MeTtammnyeckas CBsI3b M MeETAJUIMYecKas
KpUCTAUIMYECKAass pPEMIETKA. ODJEKTPOXMMHYECKUU PSAO  HANPSOHKEHUM  METAJUIOB.
duznyeckre U XUMUYECKHE CBOWCTBA MeTauioB. O0IIKe crocoObl MOTYyYeHUs METAILIOB.
[ToHsiTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOoppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[lemounble MeTauIbl: TOJOXKEeHHE B llepuoguyeckoil cucreMe XHUMHYECKHX
anemeHToB JI. WM. MenneneeBa, cTpoeHHME HX AaTOMOB, HAaxOXKJIECHHE B IIPHUPOJE.
dusnuecke M XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kaiusi). Okcuasl U
TUAPOKCHJIBI HATPUA U Kaiud. [I[puMeHeHne menoyHbpIX METaIOB U UX COSUHEHUM.

[I{emoyHO3EeMENBHBIE METAJUIBI MAarHU M KaJbIUMU: MOJOKEHHE B llepmoamueckon
cucremMe xumudeckux 31ueMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOK/JICHHUE B
npupoae. Pu3nueckHMe U XUMUYECKHE CBOMCTBA MarHhs M Kaublus. Baxuelmme
COEIMHEHUs] Kayibliusi (OKCHUI, TUApPOKCHA, coiu). JKECTKOCTh BOJABI U CIOCOOBI €€
YCTPaHEHHS.

AmomuHui: nosioxkenue B [leproanueckoil cucteMe XuMudeckux 3yeMmeHToB /. 1.
MeHnpneneeBa, CTPOCHHE aTOMa, HAXOXKJIECHHE B mpupone. PuznyuecKkue U XUMHUYECKHE
cBOicTBa amoMuHusA. AMGpOTEpHbIE CBOICTBA OKCHUIA U TUAPOKCUAA aTFOMUHUS.

Kenezo: nonoxenune B llepuomnueckon cucreme xumudeckux snemeHto . U.
MenpeneeBa, CTpOE€HHE aToOMa, HAaXOXJIEHHUE B mpupoge. Puznyueckrue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcunbl, ruapokcuasl U conu xenesa () u sxeneza (1), ux cocras,
CBOMCTBA U ITOJy4YECHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C O0Opa3laMy METaJUIOB U CIJIAaBOB, UX (PU3NYECKHMMH CBOMCTBaMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UHM  METauIoB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJA KaJbIUsl U HATPUSA C BOJOHU
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), MCCIEIOBAHUE CBOMCTB KECTKOW BOABI,
npolecca rOpeHts Keye3a B KUCI0poae (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMN HA MOHBI: MarHus, Kajdblus, aTlOMUHUS,
nuuka, skenesa () u xenesza (Ill), meau (Il), HaGnaroneHne W omucaHue MPOIIECCOB
OKpalllMBaHUs IJIaAMEHU MOHAMHU HATpHsl, Kalausl U KaJbLHs (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHAA aTIOMUHHUS U
TUAPOKCHJIA IMHKA, PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHelme MeTauisl
U UX COEAMHEHUS



XHMHUA ¥ OKpY:KaoUias cpeaa

BemecTtBa w Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YernoBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB W XHWMHYECKHX peakiuuid B ObiTy. IlepBag mnomoips mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpy)Karolled cpelapl (mpedenpHas —JIOIMyCTUMAast
KoHUeHTpanus: BemiectB, ganee — II[JIK). Ponb XxumMum B pemieHMM 3KOJOTHYECKHX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmmszannss MeXnpeaMETHBIX CBA3CH IpU  H3YyYEHUM XUMUH B 9 Kiacce
OCYIIIECTBIISIETCS UEPE3 UCIIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYUHbIX MOHATHH, TaK U
NOHATHUH, SBIIOIIMXCA CUCTEMHBIMU JUISL OTJIEIBHBIX MPEIMETOB €CTECTBEHHO--HAy4YHOIO
LUKIIA.

OO1Me ecTeCTBEeHHO-HAY4YHbIE MOHATHSA: HAay4YHbIA (DaKT, THIOTE3a, 3aKOH, TEOpUs,
aHalnW3, CHUHTE3, Kilaccuukauus, TMEePUOJAUYHOCTh, HAOIIOJECHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJIETb, SIBICHHE, MApPHUKOBBIM 3P EKT, TEXHOJIOTrus,
MaTepHaIbl.

®duznka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOINbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKU 3apsl, MPOBOAHUKHU, MOJIYIPOBOJHHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEILECTBa,
ras, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (QU3NUYECKHUE
BEJIMYUHBI, EJAVHUIBI H3MEPEHHs, KOCMHUYECKOE NPOCTPAHCTBO, IIIAHETHI, 3BE3MBI,
CounHize.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOABI, TOJIE3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS
JOCTHTAIOTCSI B XOJ€ OOyYeHHs] XHMHH B €IWHCTBE Y4YEOHOW HW BOCHHUTATEILHON
JESITEILHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUHUCKHMH COLMOKYJIBTYPHBIMH M
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COIMATM3AIINH
00yJaronuxcsl.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOW MO3UTHBHBIX IECHHOCTHBIX OPUEHTAIMH U PACIIUPEHUE OIBITA IESITEIbHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1)nIaTpuoTH4YECKOro BOCIIMTAHMS
IIEHHOCTHOT'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAYYHOMY
HAaCJIEIMI0, TOHUMAHHS 3HAYEHUS XMMUYECKOW HAyKU B JKM3HU COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEpHOW HHGPOPMAIIMEH O TMEpPeaOBbIX JOCTIKCHUSIX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHON XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEJICTABJICHNUS O COIMAIBHBIX HOpMax M IpaBWIaX MEKIUYHOCTHBIX OTHOIICHUM B
KOJUIGKTUBE, = KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HMCCIIeIOBATEIHCKON, TBOPUYECKOW M JIPYrUX BUIAX ACATEIHHOCTH, TOTOBHOCTHU K
Pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH MPH BBIMOJIHEHUH y4€OHBIX, TTO3HABATEIbHBIX
3a/1a4, BBIOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUM Y4YEOHBIX TMPOEKTOB,
CTpEeMJICHUS K B3aMMONOHMMAHHMIO W B3aUMOIIOMOIIM B TIpPOIleCCe HITOM y4eOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHUE M MOCTYINKH CBOMX TOBApUUIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUM MOCTYIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUA:

MUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE U XHUMHUYECKOM peakIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIONINE OCHOBY IS
MOHUMAHUSI CYINTHOCTH HAy4YHOW KapTHUHBI MHUpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbI, B3aMMOCBS3IX 4e€JOBEKa C MPUPOJHOU CpeloH, O
pPOJIM XUMUU B NTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHHWE HOBBIX 3HAHHUUN MO XUMUHU,
HEO0OX0oMUMbIe Il OOBSICHEHHS HAOIOAAEMBIX IPOIIECCOB M SIBIICHWMN, MO3HABATEIHHOM,
WH()OPMAITMOHHOW M YWUTATEIhCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypOH, JOCTYNMHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(OOPMAIIMOHHBIX TEXHOJIOTHH;



WHTEpeC K OOYUYCHHIO U MMO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caM0OOpa30BaHUIO, MPOEKTHOM M UCCIENOBATEIBCKOW MAESATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH U YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4)popMupoBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAaHHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HMU, OCO3HAHWE TOCIEACTBHM U HEMPHUITHE BPEIHBIX
NpuUBBIYEK (YIOTPEOJICHHUS ATKOTO0JIs, HAPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOTIOICHHUS
npaBui 0€30MACHOCTU MPHU OOpaIIeHUH C XMMHUYECKUMU BEIIECTBAMU B OBITY M peajbHOM
KU3HU;

5)Tpya0BOro BOCIUTAHMS:

UHTEpEC K MPAKTUYECKOMY H3YYCHHMIO Tpodeccuil U TpyAa pazIudHOTO poja,
yBaXEHUE K TPYyAYy M pe3yJpTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
IPUMEHEHUsI NPEIMETHBIX 3HAHUW MO XHWMHUHU, OCO3HAHHBIA BBIOOP WMHIUBUAYaTbHOU
TPACKTOPUH MPOAOKEHUSI 00pa30BaHusl ¢ yUETOM JIMUHOCTHBIX MHTEPECOB U CLIOCOOHOCTH
K XUMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycHenrHoil mnpodeccuoHaIbHOM
NEATEIbHOCTH W Ppa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBAaThCA B
po(ecCHOHAIBHOM CpeJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 11€JIECO00pa3HOE OTHOILEHUE K MPUPOAEC KaK HCTOYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHMS, NOHMMAaHHWE IIEHHOCTH 3J0pPOBOTO M 0E€30IacHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3/I0pOBbIO, OCO3HaHHE IIEHHOCTH COOJIIOJIEHUsI MpaBuil Oe3011acHOro
NOBEJIEHUs MPU paboTe C BEIIECTBAMH, a TaKXKE B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOJTyYaeMble PU U3yYCHUHU XUMUU, JUISl PELICHUs
3a/1a4, CBSA3aHHBIX C OKPYXalolIeW TMPUPOAHOW CpEenoi, Iy TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KyJIbTYpbl, OCO3HAHUA TJI00aJIBHOIO XapakTepa 3KOJOTHYECKUX MpodeM U
NyTe WX pELIEeHUs MOCPEICTBOM METOIOB XUMHH, SKOJOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIIBHON MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocraBe meTanpenMeTHBIX Pe3yJIbTaTOB BBIIEISAIOT 3HAUMMbIC I POPMUPOBAHUS
MUPOBO33peHUsl OOIIeHAYYHbIE TOHATHUSA (3aKOH, TEOpHs, NPHUHIMM, TUMOoTe3a, (aKT,
CUCTEMA, MPOLECC, DKCIIEPUMEHT M JPYroe.), KOTOPbIE MCHOJB3YIOTCS B E€CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MpeAMETaX W TMO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3THUX MPEIMETOB
dbopMHpoOBaTh MPEJCTABIECHUE O ILEJIOCTHOM HAay4yHOM KapTHHE MHpa, U YHUBEpPCAJbHBIC
yueOHble JecTBUs (MMO3HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIC), KOTOPHIC
oOecrieunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAHUIO U
OCYIIECTBJICHUIO yUeOHOMN AESITeTbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBYA:

YMEHHUSI HUCIOJIb30BAaTh MPUEMBI JIOTMUYECKOTO MBINUICHUS MPU OCBOEHUU 3HAHUMU:
pacKphIBaTh CMBICI XUMHUYECKUX TOHATHH (BBIACISATH HUX XapaKTepHbIC IPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), MCIIOJB30BaTh TOHATHS JIJIS
OOBSCHEHHSI OTHENbHBIX (DAKTOB W SIBJICHWH, BBHIOMPATh OCHOBAHHS W KPUTEPUU IS
KJ1acCU(PUKAIMN XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIINMA, YCTaHABINBATh TPUIHHHO-
CJICJCTBCHHBIC CBS3U MEXJY OOBEKTaMH H3Y4YEHHUs, CTPOUTH JIOTHYECKHE PACCYKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, IO aHAJIOTHH), JIeJIaTh BBIBOJIBI U 3aKIIOUCHHUS;

yMEHHE TIPUMEHATH B  TMpollecce  ITO3HAHUS  TOHATUA  (IpEeAMETHhIE U
METaNpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yEMbIE B XHMUH,
npeoOpa3oBbIBATh IIUPOKO NPUMEHSEMbIE B XHWMHHM MOJICJIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI JIEMEHTA), XUMHYecKass GopMmysa U ypaBHEHHE XUMHUYECKOM
peakIiuu — MpU pelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJlad, ¢ YYETOM ATHUX MOJCIBHBIX
MPEACTAaBICHUM BBIABJSIT M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPU3HAKUA HU3YYAEMbIX
O0BEKTOB — XMMHUYECKMX BEIIECTB W XUMHYECKUX PEAKIUM, BBIBISTH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIE CBSI3M M MPOTUBOPEYUS B H3Y4aEeMbIX
npoleccax v siBICHUSX.

ba3oBble ncciieoBarTe/IbCKHeE AelCTBUS.

YMEHHE UCIIOIb30BaTh MTOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, &
TaKk€ B Ka4eCTBE OCHOBBI Il (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKJICHUM;

MIPUOOPETEHHE OIBITA MO TJIAHUPOBAHUIO, OPTAaHU3AIMHU U MIPOBEICHUIO YYSHUUCCKUX
DKCTIICPUMEHTOB, yMEHHME  HaOJIogaTh 3a  XOJAOM  IIpoIlecca, CaMOCTOSTEIIBHO
IPOTHO3UPOBATh €ro pe3yibTaT, (popMyInpoBaTh 00OOUIEHUSI U BBIBOJBI M0 pe3yibTaTam
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMUA, COCTABIISTH OTUET O MIPOJIETTAaHHON padoTe.

Pabora c nnopmanueii:

yMEHHE BBIOMpaTh, aHAIM3WPOBATh M HHTEPNPETHPOBATH MHQPOPMAITUIO Pa3IMUHBIX
BUJIOB U (DOPM Mpe/ICTABICHUS, MTOTYYaeMYIO U3 PA3HBIX UICTOUHUKOB (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJCpKaHUs, CIpaBOYHBIC MMOCoOus, pecypchl HMHTepHeta),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

yMEHUE TPUMEHSATHh pa3jIM4HbIE METOJbI W 3ampochl MPU TOUCKE U OTOOpe
uH(OpPMAITUU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JJI BHITIOJIHCHUS y4E€OHBIX U
MO3HABATENBbHBIX 3a/lad  OMNPEeNEHHOIO0 THUIA, MPUOOpPETEHHUE OIbiTa B 00JIACTH
WCIIOJIb30BaHUsl MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUMN, OBJIAJICHUE KYJIbTYpOi
AKTHBHOTO HCIIOJIb30BAHMUS PA3TUYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSTEIHPHO BBIOMPATH
ONTHUMANTbHYIO (OpMY TIpeACTaBICHUS HH(DOPMAIIMN U WILTIOCTPUPOBATH PellaeMble 3a/1a4u
HECJIOKHBIMHU CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpa@uky 1 uX KOMOMHAIMSIMUY;



YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBAThH B Ipoliecce YYEOHON U MCCIIeI0BATEIbCKOM
JESTENIbHOCTH WH(OPMALIMI0O O BIMSHUM TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3siCTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOWIEW NPUPOJHOMN CPEIBI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yMEHUSl 3aJjaBaTh BONPOCHI (B XOJe AuMaiiora W (WiM) IUCKYCCHUU) MO CYIIECTBY
oOcyxaaemMoil Tembl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIMOJTHEHUS
MPEIIOKEHHON 3a]1a4u;

YMEHHUSI TPEACTABIATh MOJYYEHHBIE PE3YIbTAaThl MO3HABATEIBHOM NEATEIIBHOCTH B
YCTHBIX M TMHCBMEHHBIX TEKCTAX; Je€JaTh MPE3CHTALUI0 PE3YyJbTaTOB BBIIOJIHEHUS
XUMHUYECKOTO 3KchepuMeHTa (1abopaTOpHOTO OIbITa, JabopaToOpHOM paboOThI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOT0 MPOEKTA);

YMEHUS YYEOHOTO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBLHOMN
U HCCJIEeIOBATENIbCKON NIEATEIbHOCTU IMPH PEIICHUH BO3HMKAIOUIMX MPOOJEM Ha OCHOBE
yuéTa OOIIMX HMHTEPECOB U COIVIACOBAHUS MO3ULUN (00CyXkAeHHsS, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbD», KOOPAUHALIMS COBMECTHBIX JIEUCTBHM, ONpPEACIICHUE KPUTEPUEB TIO
OIIEHKE KaueCTBA BBIIIOJIHEHHOU PaObOThI U IpyTHUE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUSA:

YMEHUE  CaMOCTOSTENIBHO  ONPENENATh UEIM  JIEATEIbHOCTH, IUIAHMPOBATh,
OCYIIECTBIISATh, KOHTPOJIMUPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOojee >S(PPEeKTUBHBbIE CHOCOOBI pEIICHHS YYEOHBIX U
ITO3HABATEIIBHBIX 3a/]1a4, CAMOCTOSATENIBHO COCTABIISITh WIN KOPPEKTUPOBATH MPEIIOKEHHBIN
QITOPUTM JEHCTBUN TIPU BBIMOJHEHUU 3aJaHUN C YYETOM IMOITYYEHHUS HOBBIX 3HAHHMA 00
U3y4aeMbIX OOBEKTax — BEIECTBAaX M PEAKIHUSIX, OLIEHUBATh COOTBETCTBUE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IEJIM, YMEHHE HCIOJb30BATh M AHAJIU3UPOBATH KOHTEKCTHI,
IIpEeIaracéMple B yCIIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeameTHBIX pPE3yJbTATOB IO OCBOEHHUIO O0S3aTENBHOIO COACpKaHUS,
YCTaHOBJICHHOTO JaHHOUM deaepanbHoil pabodeil mporpaMMoi, BBIIEIAIOT: OCBOCHHBIE
00yJarouMMuUCsl Hay4HbIE 3HAHMS, YMEHUS M CIIOCOOBI JEHCTBUM, cneuuduyeckue s
NpeIMETHON 00J1acTh «XUMUSDY, BUJbI IESITEIBHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHHUS, €T0
MHTEpHpETalH, NPeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTyaILUsX.

K koHIity 00y4yenus B 8 ki1acce nmpeIMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE JOKHBI
OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

. PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUM
AJIIEMEHT, TPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECh (OHOPOJHASI U HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJbHASI aTOMHAasi W MOJEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIDHAsT Macca, MaccoBass JOJs XUMHUYECKOrO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCUI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENLHOCTh, CTEIEHb



OKHUCJICHUS, XUMHUYECKas pEaKIus, KiacCu(uKaius peakiuid: peakiuu COCTUHCHHUS,
pEeakLMK Pa3ioKEeHUs, PEAKIUU 3aMELIEHUs, PEaKIIMM 00MEHA, SK30- U HIOTEPMHUUECKUE
peakimu, TerIoBor 3(PGeKT peakiuu, siApo atoma, dJICKTPOHHBINA CIION aroMa, aTOMHas
opOuTanb, paauyc aroMa, XMMUYECKasl CBsI3b, MOJSpPHAs U HEMOJIApHAs KOBaJCHTHAas

CBSI3b,

HOHHAaA CBA3b, HOH, KA4THOH, dHHOH, pPaCTBOP, MACCOBasd HOOJII BCHICCTBA

(IpolieHTHasi KOHIIEHTpAIusi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN U MPUMEHSTH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIMKY HJii COCTaBJICHHS (POPMYIN BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENIEeNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSIX, CTEIICHb
OKHCIICHUSI BJIEMEHTOB B OWMHAPHBIX COEAUHEHUSIX, MPUHAJIC)KHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy CO€IMHEHHM 1o (opmysiaM, BHUJ XUMUYECKON CBS3HU
(KOBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBath  cmbicn  [lepumommueckoro  3akona J[. WM.  Menneneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIEMEHTOB OT MX MoJokeHus B Ilepuoguyeckoil cucteMe, 3aKOHOB COXPaHEHMUS
MaccChl BEILIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUsS, 3aKOHA
ABorazpo;

OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ilepronuueckoil cUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noarpymnmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», manble W OOJbIINE TEPUOJIBI, COOTHOCHUTH
o0o3HaueHusi, KoTopele wuMmeroTcas B Tabmume «llepuoguueckass cucrema
xuMudeckux anemMeHtoB . 1. MenaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij sjapa, 0o0llee 4Yucio
AJIEKTPOHOB U pACTPEIETIECHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KIaccu(pUIMpoBaTh ~ XMMHUYECKHE  DJIEMEHTHI, HEOPraHWYECKHUE  BEIIECTBa,
XUMHUUYECKUE PEeAKIUHU (TI0 YUCITY M COCTAaBY YYaCTBYIOIIMX B PEAKLIMH BEIIECTB, 1O
TeroBoMy 3P DexTy);

XapakTepu30BaTh (OMUCKHIBATH) OOIINE XMMUUYECKUE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIACCOB, TMOJTBEpKJasi OINHUCAHUE MpUMEpaMUd MOJEKYISPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIII;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTABa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAIICHUM B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3JIEeMEHTa 1Mo (OopMyJie COCIUHEHHs, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOMN
peakuuu;



IIPUMEHSITH OCHOBHBIE OIIEPALlN MBICIUTEIIBHON NEATENBHOCTH — AHAJIN3 U CHHTES,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3aluIo, KiIacCU(UKAIMIO, BBISBICHHE
IIPUYUHHO--CIIEICTBEHHBIX CBSI3€M — JUISI HW3YyYEHUS CBOWCTB BELIECTB U
XUMHUYECKUX PEeaKInil, €eCTECTBEHHO-HAYYHbIE€ METOJbl MO3HAHMS — HAOJIOJCHUE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIN U MBICJICHHBIN);

CJIEIOBaTh IpaBUjIaM IOJb30BaHUS XHMHYECKOW IMOCYIOH M JIabOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBuiIaM OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA TIO BBIMOJHEHUIO JIA00OPATOPHBIX XMMHUYECKUX ONBITOB IO
MOJIYYCHUI0O U COOMpPaHUIO Tra3000pa3HbIX BEIIECTB (BOAOPOJA U KHUCIOPOIA),
IPUTOTOBJICHUIO PACTBOPOB C OINPEAECIEHHON MaCcCOBOM JIOJIEM PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATh M  IPOBOAUTH XHMHUYECKHE IKCIIEPUMEHTBHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOUEH M KUCIIOT € MOMOIIBIO MHANKATOPOB (JIAaKMYC,
benondTanenH, METUIIOPAHK U IPYTUE).

K koHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE J1OJ>KHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PACKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUMN DJIIEMEHT, aTOM,
MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb,  3JIEKTPOOTPUUATEIbHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas
peakius, XuMH4YecKas CBsI3b, TEIJIOBOM 3P(PEKT peakuuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJEKTPOIUTHI, HEIICKTPOJIUTHI, DICKTPOIUTHYECKAS JTUCCOLUALINS,
peakiui MOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMBIE U
HEeoOpaTUMbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu,
OKHUCIIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIICHUE, AJIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKasi CBsI3b (KOBaJCHTHAs, HWOHHAas, MeETaJJIMYecKas),
KpUCTAJUTUYECKasl pemi€TKa, KOPpPo3us METAIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOMN
peakiuu, npeaeabHo gonycrumas konuentpauus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U MPUMEHSTh 3TH
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN;

UCIIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJi€HUS (OPMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJECHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHUX OHJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTABA, MPUHAIECKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEeHUH 110 opMyJiaM, BUJ XUMHUUYECKOM CBSI3M (KOBaJIeHTHAsI, HOHHAS,
MeTaJJTHYecKasi) B HEOPTaHMYECKUX COCAMHEHUSIX, 3apsi] HOHA MO XUMHYECKOM
dbopmyie, xapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAaHMYECKUX COCIUHCHUM,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci  Ilepuommueckoro 3akona J[. WM. Menneneea wu
JIEMOHCTPUPOBATh €r0 MOHMMaHUE: ONKUCHIBATh U XapaKTEPHU30BaATh TAOIMYHYIO



dopmy Ilepuonmyeckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noAarpynna (A-rpynna)» u «mnobounasd noarpynna (b-rpynma)», mansie u
OonpIIME  MEpUOABI, COOTHOCUTh OOO3HAYEHHSA, KOTOpPbIE HUMEKTCS B
NEPUOANYECKON Talluile, C YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsj sjpa, oOllee YHUCIO 3JIEKTPOHOB HU
pacrnpezieNieHue X MO0 3JIEKTPOHHBIM CII0AM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEAMHEHHI B MPEAENIax MaJIbIX NEPUOJIOB U
IJIAaBHBIX NOJATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKUE  DIIEMEHThl, HEOpPraHUYECKHUE  BELIECTBA,
XMUMHYECKUE peakluu (110 YUCIY U COCTaBy YYacTBYIOIIUX B PEaKLMU BEILECTB, IO
TerIoBoMy 3(deKTy, M0 W3MEHECHUIO CTEMeHeH OKHUCICHHUS XUMHUYCCKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME U CHEUUPUUECKHE XUMUYECKUE CBOMICTBa
IPOCTBIX W  CIIOXKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;
COCTABJISITh YPABHEHUS JJIEKTPOIUTHYECKOW IUCCOLMALIMM KHUCIOT, LIENOYEH H
COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMi HOHHOTO OOMEHa, YpaBHEHUS
peakumii, NOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca ATHX PeaKLnid;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IIPOTEKaHUsI XMMUYECKUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYMCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyjie COEIUHEHHS, MAacCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XUMHUYECKON
peakuuy;

coOMoaTh MpaBuia TOJB30BAHUS XUMHYECKOM MOCYJOW M J1abopaTOPHBIM
00OpyZ0BaHUEM, a TAaK)Ke IMpaBuia OOpalIeHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMA TIO BBINOJHEHUIO J1A0OPATOPHBIX XMMHYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTo Ta3a);
IPOBOJUTH PEAKUUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IU4HbIX
BEIIECTB: PAaclO3HABATh OIBITHBIM MYTEM XJIOPUI-, OpOMHI-, HOAUM-, KapOoHAT-,
docdar-, cunmkar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHbBl AMMOHHUS U HOHBI
M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOLIME B BOJHBIX pPAaCTBOpax HEOPraHUYECKUX
BEILECTB;

INPUMEHATH OCHOBHBIE OIIEpPAIlUN MBICIIMTEIBbHOMN AESTENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHNe, CUCTEMATH3alMIO, BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIA U3Y4YEHHUS CBOWMCTB BELIECTB M XUMHUYECKUX PpEaKIUU.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemrecTBa 1 XuMU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX djemMeHToB /I, U. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubnmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16
AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTnueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poiap XMMUHU B KWU3HU YEJIOBEKA. 1 bu6nmorexa LIOK
Tema u BemecTBa https://m.edsoo.ru/ff0d210c
2 [ToustTre 0 MeTOAAX MO3HAHUS B XUMHUHU 1 bubnnorexa [IOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 J1a00pPaTOpUU U IPUEMBI OOPAIIIEHUS C 1 bubnnorexa [IOK
parop P Pttt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UYuctele BemecTBa U cMecu. CrocoOsl pa3aeneHus 1 bubmuorexa [IOK
cMmeceint https://m.edsoo.ru/ff0d26ca
5 [IpakTueckas padorta Ne 2 «Paznenenue cmeceit 1 bubmuoteka [IOK
(Ha mpUMepe OYUCTKU TOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [{OK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U COKHBIE BENIECTBA 1 bubnnorexa [JOK
P i https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUECHUE 1 bubmorexa LHOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [{OK

Xumuuaeckas hopmysa. BaareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

11 OrHocutenbHas aroMHast Macca. OTHOCHTEIbHAS bubmuorexa [JOK
MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubnunorexa LIOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
13 KomuuectBo BemectBa. Mosib. Mousipaas Mmacca https://m.edso0.ru/ff0d5230
Ou3nYeCKUe U XUMAYECKUE SBICHUS. bubnuorexa [JOK
14
XuMuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus NPOTEKAHUS XUMUYECKHAX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHHUs MaCChl BEIIECTB. XUMHUUYECKHE bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brraucnenns koamdecTBa, MacChl BEIIECTBA T10 bubmmoteka IIOK
YPAaBHEHUSAM XUMHUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUUECKUX peakiui bubmuoreka [IOK
(coemuHeHus, pa3IoKeHHs, 3aMelIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONIEIUCT. bubmuoreka [IOK
O060061IeHre U cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u bubmmnoreka HOK
XAMUYECKHAE PEAKIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Coctas Bo3ayxa. bubnuoreka [IOK
Kucnopon — anemeHT 1 npocroe BemiectBo. O30H https://m.edsoo.ru/ff0d448e
du3nuecKrue 1 XUMUUECKHE CBOMCTBA KUCIOpOa
22 (peakuuu oxucnenus, ropenue). [lonsarue 06p " bubnmorera LHOK
peaxt » TOP ' https://m.edsoo.ru/ff0d4614
OKCHJAX
23 Crioco0bI TOTy4eHHsT KUCIIOpOoa B JIA0OPATOPUH U bubnuoteka [JOK

IIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a



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

TerutoBoit 3 PekT XUMUIECKON peaKIu,

24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U bubmmorexa LIOK
P P ’ https://m.edso0.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKLIUIX
25 TomnmuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHNE bubnmnoreka HOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktrueckas padota Ne 3 o teme «llomydueHue bubnmnoreka HOK
U coOMpaHue KUCIOPO/ia, U3yUYEHUE er0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bogopoa — sneMeHT 1 MpocToe BEIIeCTBO. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOA. bubnnoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
bu6nmorexa LIOK
30 C 0 0
oCcoObI MOJTy4€HHUsI BOJIOPO/Ia B 1abopaTopuu https://m.edsoo.ru/fod4ddo
31 [IpakTuueckas padota Ne 4 o reme «lloxydyenue bubmuoreka [IOK
1 coOMpaHue BOJOPOa, U3yUYEHUE €0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N bubmuoreka [{OK
32 M i 00 .3 A
OIFPHEIM OOREM Tasop. SaKoH ABOTanpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0pEMa, KoJIrMuecTBa BellecTBa rasza
33 10 €T0 M3BECTHOMY KOJMYECTBY BEIIIECTBA WIIH bubmmorexa [JOK
n Y v pem https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
peart N https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 duznyeckue U XUMHUUECKHUE CBOMCTBA BOJIbI Bubmmorexa [IOK
a https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [ToHsITHE 00 MHAMKATOpPAX bubnmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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Bopna kak pactBopurens. HacbieHHsie u

https://m.edsoo.ru/ff0d59e2

bubnunorexa LIOK

37 e CHHbIE .M
HEHaCBILIEHHBIE PacTBOPHI. MaccoBas 10 https://m.edsoo.ru/ff0d5bA0
BElIECTBa B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C OIPENETEHHOMN bubmmorexa [JOK
p . . p p p https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padota Ne2 no teme «Kucnopos. bubnnoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, kiaccuuKalus, HOMEHKIIATypa bubmorexa HOK
ARE ’ HL P https://m.edsoo.ru/ffod664e
41 [TonydyeHnue U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bubnnorexa [JOK
OCHOBHBIX ¥ aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHUYECKHE CBOMCTBA OCHOBAHUM bubmorexa LOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XuMHUECKHE CBOMCTBA KUCTIOT bubmmorexa [IOK
i https://m.edsoo.ru/ff0dfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubmmnorexa [JOK
MOJyYEeHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Perenue
47 AKCIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHbIE bubmmorexa [IOK
P 8 . https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI
48 I'eneTnueckas cBsi3b MEKy KilaccaMmu but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUN

https://m.edso0.ru/00ad9a50
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bubnunoreka LIOK

49 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
m I https://m.edso0.ru/00ad9ch?2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHPUKAITUN XUMUIECKUX
51 sieMeHTOB. IloHsATHE O IPYIIITIaX CXOMHBIX Bubmorexa HOK
' py a https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
[Tepunonnueckuii 3akon u [lepuoanueckas
52 cucTeMa XMMU4YecKkux 3nemeHToB . 1 bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meunpeneena
53 ITepuoipbl, rpyIIIbL, 1O TITTBI Bubmiorexa OK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
55 aneMmeHTOB [leproanyeckont cucrems J[. 1 bubmorexa LOK
PHOA T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XUMUUECKOTO PJIEMEHTA TI0 €T0
56 noJioxkeHuto B [lepuoanyeckoit cucreme . U bubmmorexa [TOK
p o https://m.edsoo.ru/00ada824
Menpeneena
3navenue [lepuoaudyeckoro 3akoHa Jjisi pa3BUTH
57 Hayku U nipaktuku. [[. 1. MenneneeB — y4€HbIi bubmmorexa [JOK
K p A A v ’ https://m.edsoo.ru/00ada96e
Mearor U TpakIaHuH
58 DIEKTPOOTPUIIATENILHOCTh ATOMOB XUMUYECKUX bubnunorexa LIOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HNonnas xumu4deckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanienTHas mosnsipHasi XUMUYECKasi CBSI3b bubnmoreka [JOK
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61 KoBasieHTHast HEMOJIsIpHAsS XMMUYECKask CBSI3b 1 bromorexa LIOK
https://m.edsoo.ru/00adaab9
bubnmnoreka HOK

62 CTeneth okuCICHs 1 https://m.edsog)l.ru/OOadanS

63 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH 1 bubamorexa LIOK
https://m.eds00.ru/00adb076
bubnnorexa [JOK

64 OxuCIUTENN ¥ BOCCTAHOBUTEIU 1 https://m.e dsocL).Iru 100adb076

65 KonTponbnast padota Ne4 no teme «CtpoeHue 1 bubnuoreka [IOK

aToMa. XUMHUYECKAas CBSI3b» https://m.edsoo.ru/00adb486

66 PesepHblil ypok. O600111€HHE U cCTeMaTH3alus 1 Bbu6moteka [JOK

3HAHUU https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O600111€HNE U CUCTEMAaTH3alINs 1 bubmmnoreka [HOK

3HaHUHN https://m.edsoo.ru/00ad9ch2

68 PesepBHblIil ypok. O600111€HNE U CUCTEMATU3 AU 1 bubmuoreka [IOK

3HaHUHN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Tepuonuueckuii 3akoH. [lepronuueckas cucrema 1 bubnnoreka [JOK
xuMuueckux diemenToB 1. . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnnoreka [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Bunaesl XuMr4yeckoil CBA3U U THUIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
5 yriIyOJieHHe 3HaHUI OCHOBHBIX pa3/elioB Kypca 8 1 1
KJ1acca»
6 Knaccugukanus XuMU4ecKux peakiuii no 1 bubnuoreka [IOK
Pa3JINYHBIM IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 [ToHsATHE O CKOPOCTH XMMUYECKOMN peaKkuu. 1 bubnunorexa [JOK
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[Tonsatue o xumuueckom paBHoBecuu. DaKkTOpHI,
8 BIIUSIONINE HA CKOPOCTh XUMHUECKOU pEaKINK U 1 bubmmorexa [OK
P p https://m.edso0.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS
9 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmmorexa [OK
P https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIH. 1 bubnnorexa [JOK
CunbHbIe U criabble AIEKTPOTUTHI https://m.edsoo.ru/00adcd68
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bubmuorexa [JOK

11 HonHble ypaBHEHHUS PEAKIAI
yp peaxi https://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAHHUH B
12 CBETE IIPEACTABIEHUN 00 DIEKTPOIUTHYECKON bubmorexa LOK
pe p https://m.edsoo.ru/00add5d8
IUCCOLIMAIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHUN 00 DJIEKTPOJIUTUUECKON bubnnorexa LIOK
p p https://m.edsoo.ru/00add8bh2
IIUCCOLIMAIAN
bu6mmorexa [IOK
14 Iloustue o runpouse coien
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH
B H https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas pabora Ne 1. «Pemenune bubnnorexa [JOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTpoabHnas padora Ne2 no teme
17 «IIIEKTPOIUTHYECKAS TUCCOINAINS. X UMHUUECKHE bubmnorexa [IOK
P A HHATIHA. https://m.edsoo.ru/00addecO
peaKIu B pPacTBOpax»
18 OO01mas XxapakTepuCTHKA raloreHOB. XUMUYECKHE bubnunorexa [JOK
CBOICTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CosisiHast KHCIOTa, XUMHUYECKUE bubnuotexa [JOK
CBOICTBA, ITOJIyYE€HHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no teme «llomyuenue bubnuorexa [IOK
COJITHOM KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubmuorexa [JOK
peaKkuuid, eciii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 OO01ast xapakTepucTHUKA 31eMeHTOB VIA-rpymisl
m p p py https://m.edsoo.ru/00ade64a
23 AnnorponHsie Moaudukanuu cepsl. Haxoxnenue bubnuoreka [IOK
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cepsl U €€ COCIMHEHMM B IpUpoae. XUMUYECKUE
CBOICTBA CEPbI

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

24 CepoBoaopoi, cTpoeHHE, (U3HUECKUE U bubnunoreka [HOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxkcupsl cepol. CepHas KUCIOTa, GU3HIECKUe U bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBINIIEHHOTO CII0C00a MOIy4eHUs CePHOMI bubnuorexa [JOK
KHCJIOThL. XUMHUYECKOE 3arpsi3HEHUE OKPYXkKarolen https://m.edsoo.ru/00adec8a
Cpelbl COeTUHEHUSIMU CEPhI
97 Brprunciienue MaccoBoi 1071 BbIXOAA IPOIYKTA bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIIbI.
28 A30T, pactipocTpaHeHHe B IPUPOJIC, PUINICCKUE U bubmmorexa [JOK
. https://m.edsoo.ru/00adeeat
XUMHUYECKHUE CBOMCTBA
29 AmMHak, ero pu3nvecKrue 1 XMMUYeCKHe CBOMCTBA, bubnnorexka [HOK
MOJIy4YEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 no teme «llomyuenue bubnnorexka [JOK
aMMHaKa, U3y4eHHEe €ro CBOMCTB https://m.edso00.ru/00adf180
31 A3oTHas KucaoTa, e€ GU3NIECKUe U XUMUYECKHE bubnunorexa [JOK
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B
39 KauyeCcTBe MHUHEPAIBHBIX yI0OpeHuit. XumMudeckoe bubnmoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEqUHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa
®dochop. Oxcun dpocdopa (V) u pochopuas
. bubnmuotexa [JOK
33 KHUCT0Ta, GU3NYECKHE M XUMUYECKHE CBONCTBA,

MIOJIy4CHUE

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue GochaToB B KauecTBE

34 MUHEPAIbHBIX YI0OpEeHU. 3arpsi3HEHUE buGnnorexa LIOK
p . yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yrnepon, pacupocTpaHEHUE B IIPUPOJE, bubnuoreka [IOK
¢u3nUeckre 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux puandyeckue 1 XuMHUECKHe
. bu6mmoreka [IOK
36 CBOICTBa. DKOJOTHYECKUE MPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmorexa HOK
https://m.edso00.ru/00ae006c
[Ipaktuueckas padora Ne 4 mo teme "Ilomyuenue
38 nekucioro rasa. Kauectsennas peakius Ha bubmmorexa [JOK
_ . P https://m.edso0.ru/00ae027e
KapOOHAT-HOH
39 [lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX bubnnoreka [JOK
BEIIECTBAX KAK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHeHNs bubmmorexa [TOK
P https://m.edso0o.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 IKCIIEpUMEHTAJIFHBIX 3a71ad 110 TeMe «Bakueiine bubmmorexa [TOK
P https://m.edso0.ru/00ae0bf2
HEMETAJUIBl U KX COCTUHEHHS
42 Kontponpnas padota Ne3 o reme «Bakuenmme bubnmnoreka [JOK
HeMeTaJlIbl 1 UX COCIMHEHUS https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB
43 — MeTaJIoB. MeTaiuyeckas CBs3b U bubnmoreka [JOK
METAJTNYECKask KpUCTAIUTMYECKAs PEeIIETKA. https://m.edsoo.ru/00ae103e
®uU3NYECKUE CBOKMCTBA METAIIJIOB
44 XUMHUYECKUE CBONCTBA METAJIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKUN psil HAIIPSHKEHUH METaJIIOB

https://m.edsoo0.ru/00ael1156
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OO61mue criocoOb! momy4deHus: MeTayuioB. CIIIaBbL.
BbruuciieHust o ypaBHEHUSM XUMHYECKIX

bubmuorexa [JOK

45 pEaKIUii, €CJIM OJIMH U3 PEareHTOB COACPIKUT https://m.edso00.ru/00ae1156
pUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmmorexa [JOK
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 [enormpte meTaet https://m.edsogru/OanMbZ
48 OKcuIbl ¥ THAPOKCU/IBI HATPUS U KAJTUS bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 IIemouno3eMenbHBIC METAIUIB — KAIBIUM U MarHui bubnmorexa [IOK
https://m.edsoo.ru/00ae15e8
50 Bakueiinme coequHEeHN KaJILIUS bubnnorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUH
N i bu6mmoreka [JOK
52 JXéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUs https://m.e dsogru 100361886
53 [IpakTuueckas padora Ne 6 o teme "JKécTkocTb bubnnoreka [JOK
BOJIbI U METO/bI €€ yCTpaHEeHUS" https://m.edsoo.ru/00aelae8
N bu6mmoreka [IOK
>4 Asomuil https://m.edsogru/Oanch
55 AMdoTepHbIe CBOMCTBA OKCH/IA U TUIPOKCHIA bubnmorexa [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
5 Keneso https://m.edsogru/OanldSG
57 Oxcunsl, THAPOKCHUIBI U conu xxene3a (1) u xxenesza bubmuorexa [JOK
) https://m.edsoo.ru/00ae35e6
58 O00011eHre U cUCTEMaTU3ALNS 3HAHUI
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[IpakTuyeckas pabora Ne 7. Pemenue

59 AKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHeimme 1 buGnnorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
60 peaKkuuid, eclii OJIMH U3 PEarcHTOB JaH B U30BITKE 1 bubnmoreka [JOK
WJIM COAEPKUT IpUMeECH. Beruncienus MaccoBoi https://m.edso0.ru/00ae1750
JIOJTU BBIXO/1a MPOAYKTA PeaKIuu
61 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUH 1
62 KonTposbnas pabora Ne4 o teme «BaxHeiiune 1
METaJIJIbl U UX COETMHEHUS
63 BeniectBa 1 maTepuansl B IOBCEAHEBHOW KU3HU 1 bubnuorexa [JOK
YeJ0BeKa https://m.edso00.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH 3K0JI0rHUecKUX IpoodemM 1 bubmmorexa [OK
https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00011I€HNE U CUCTEMaTH3ALIHS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIH 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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