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HHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma o XMMHuH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTaBIIEHA Ha OCHOBE TPEOOBAaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOTO 00IIero ooOpa3oBaHus,
npencrasieHHbx B PI'OC 00O, a Taxke Ha OCHOBE (eepaabHON paboyei MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIICTIMHU TPENoJaBaHusl y4eOHOTO mpenmeTa «XuMHS» B 00pa30BaTENbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu.

[Iporpamma 1o XuMuM 1a€T TpPEACTABICHHE O IENAX, OOmel cTpaTernu OOydeHHs, BOCIHMTAHHS W
pa3BUTH OOYYAIOUIMXCSI CPEICTBAMHU Y4€OHOTO MpPEIMETa, YCTaHABIMBAECT 00s3aTeNbHOE MPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYpHUpPOBaHUE MO paszienaM U
TeMaM MpOTpaMMBl [0 XHMHH, OTPEAEISICT KOJUYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHUKU
COJIepKaHUsA, PEKOMEHYEMYIO MOCIEIOBATEIHbHOCTh M3YUEHHS] XUMHH C YYETOM MEXKIIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWUKH Y4€OHOTO IPOIECcCca, BO3PACTHBIX OCOOCHHOCTEH OOydJaromIMXcs,
oTIpesieNsieT BO3MOXKHOCTH TpeaMeTa JUIsl pealin3alii TpeOOBaHUK K pe3yabTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHON TPOTrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHus, a TakkKe TpPeOOBaHUU K
pe3yibpTataM OOy4YeHHs] XMMUU Ha YpPOBHE IeJIell M3y4eHHUs TpeAMeTa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIbHOMN JAEATEILHOCTH 00y4YaIOUIErocs 10 OCBOCHUIO YU€OHOTO COAECpKAHUS.

3HaHWE XUMUH CITY)KUT OCHOBOH JUTsi POPMHUPOBAHUS MHUPOBO33PEHUS 00YJAIOMIETOCs, €r0 MPeACTaBICHUN
0 MaTepualbHOM EJMHCTBE MHUpA, BAXHYIO POJb HrparoT (GopMUpyeMble XUMHEW MPEICTaBICHUS O
B3aMMOTIPEBPANICHHUSX SHEPTHUH W 00 JBOJIIONMHU BEIIECTB B MPHPOJIE, O MYTAX PEHICHUS TI0O0ATBHBIX
mpoOJieM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOM, DHEPreTHYECKOW, THUIIEBON W
9KOJIOTMYECcKOi 6e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliid BO3MOKHOCTEH ISl caMOpa3BUTUA U (POPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€
obmeli 1 QyHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUSI U TBOPYECKHX CIMOCOOHOCTEH OO0YyYaromMXcCsi, HAaBBIKOB HMX
CaMOCTOSITEJIbHOM  y4eOHOW JesTeNbHOCTH, OJKCIEPUMEHTANbHBIX W HCCIEAO0BATEIbCKUX YMEHHIH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM NEesITeIbHOCTH;

3HAKOMHUT CO CIeNU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOIO B3TJIsi[a HA €IUHCTBO
MPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHHHM €CTECTBEHHO--HAy4YHOU
IrPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM 3HaHUSM, K MPUPOJE,
K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOIMUECKOE 00pa3oBaHue 00yJaromnXcs.

JlanHble HampaBjieHHsT B OOY4eHMHM XUMHUU OOECTEeYMBAIOTCS CHenu(PUKoi colepkaHus y4eOHOTO
MpeMeTa, KOTOPBIi ABJISAETCS MeIaroruuecku aAanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHH Ha
OTPEICIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHMs OPUEHTUPOBAH HAa OCBOCHHE OOY4YaIOIIMMUCS
CUCTEMbI TMEepBOHAYATIbHBIX MOHATHH XMUMHH, OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTACIbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coiep:kaHus MpOrpamMMbl MO XMMHMM c(HOpMHUpOBaHa Ha OCHOBE CHCTEMHOIO MOJXoJa K €€
nzyuenuto. CozaepikaHue CKIaJbIBACTCS U3 CUCTEMbI MOHATUI O XUMHUYECKOM 3JIEMEHTE M BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKO# peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHIIUITY
MOCJIEI0BATEIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETHUECKUX MPEACTAaBICHUN pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUU aTOMa U XUMHUECKOH CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTHUECKOM TMCCOIMALINY BEIIECTB B PaCTBOPAx.



TeopeTnueckue 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEAOBATEIFHO OT OJHOTO YPOBHS K JPYroMY, BHITIOJHSIS (QYHKIIMH OObICHEHHS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI M BO3MOKHOCTEH IPAKTMUECKOIO NMPUMEHEHUS U IMOIYUEHMS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpaMMmbl IO XHUMHH CIOCOOCTBYeT (DOPMUPOBAHHIO MPEACTABICHUA O XUMHUYECKOMH
COCTaBJISIIOLLIEH HAYYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPUPOIbI, IEHHOCTHOTO OTHOLIEHUS K
HAayyHOMY 3HAHHUIO U METOJaM IO3HaHHsA B Hayke. M3ydyeHune XMMHUU HPOUCXOIUT C IPUBIICUECHUEM
3HAaHUW U3 paHee M3YYEHHBIX y4eOHBIX IpeameToB: «Okpyxaromuidi Mupy», «buonorus. 5-7 kimacce» U
«®Dusuka. 7 Kiacey.

[Ipu u3ydyeHUM XUMUHM TPOUCXOIUT (POPMUPOBAHHME 3HAHWN OCHOB XMMHYECKOW HAayKH Kak oOjacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUYECKOM NEATEIIbHOCTH YEIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUpPOBOM KyNbTYypbl. 3ajada y4eOHOIo IMpeaMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKHX
3HAHUW — BaxKHEHUIMX (HAKTOB, TOHATHUN, 3aKOHOB W TEOPETUUYECKUX TMOJOKEHUM, IOCTYMHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapakTepa, f3blKa HayKH, B MPUOOLIEHUMH K HAyYHBIM MeETOJaM
MO3HAHUS MPU H3YYEHUM BEIIECTB U XMMMYECKUX peakuuid, B (QOPMHpPOBAHMM U Pa3BUTUU
MI03HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B yueOHO-TIO3HABATEIbHONW M y4eOHO-UCCIIEOBATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBUJI O€3011aCHOT0 0OpaIeHtsl C BELECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHUM XUMHUMU Ha YPOBHE OCHOBHOIO OOIIero oOpa3zoBaHMs BaXXHOE 3HAUEHUE MPUOOpENH Takue
LeJH, KaK:

— (hopmupoBaHUE MHTEIIEKTYaIbHO Pa3BUTON JTMUHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEIBHOMY TPUHATHIO pELIEeHUH, CHOCOOHON ananTHUpOBaThCi K OBICTPO MEHSIOLIUMCS
YCIIOBUSIM KHU3HU;

— HaIpaBJICHHOCTb OOYYEHHUS Ha CHCTEMAaTHYECKOE IPHUOOIIEHHE OOyJarolMXcsd K CaMOCTOSATENbHOU
MI03HABATENbHON JESATENbHOCTH, HAyYHBIM METOJIaM MO3HaHMs, (POPMHUPYIOLUIUM MOTHUBALUIO U PA3BUTHE
CIIOCOOHOCTEH K XHMUU;

— olecrneyeHre YCIOBHM, CHOCOOCTBYIOIIMX NPHOOPETEHUIO OOy4YaIOIMIMMUCS OIbITa pa3zHoOOpa3HON
NEATeNbHOCTH, MO3HAHNS U CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHLUI), UMEIOIUX
YHMBEPCAJIBHOE 3HAYEHUE NI PA3JINYHBIX BUJIOB AEATEIbHOCTH;

— (opmupoBaHue 00mmel PYHKIMOHAIBHON U €CTECTBEHHO-HAyYHO! IPaMOTHOCTH, B TOM YHCJIE YMEHUH
OOBSICHATh M OLICHUBATh SABJICHUS OKPYXKAIOIIErO0 MHUpA, UCHOJb3Yys 3HAHHUS U OIBIT, MOJyYEHHbIE MPU
U3yYEHUM XUMHUH, NPUMEHATh UX IPH PEUICHUH MpoOjJeM B IOBCEAHEBHON XM3HM M TpPYIOBOM
JESITEIbHOCTH;

— (opMHUpOBaHUE y OOYYAIOIIMXCSI T'YMaHUCTUYECKUX OTHOLIEHUH, MOHMMAHUS LEHHOCTH XMMHUYECKHX
3HaHUH JUIsL BBIPAOOTKU HKOJIOTMYECKH 11eJ1ecO00pa3HOro MoBeACHUs B ObITY M TPYAOBOI IESATEILHOCTH B
LEJISIX COXPAHEHUs CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOJHON CPEbL;

— Pa3BUTHE MOTUBAIMHU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCHUTAHUIO Ha OCHOBE
YCBOEHMsI OOLIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpodwis u
HaNpaBJICHHOCTHU JalbHENIIEro 00y4eHusl.

OO1ee yuCIIO YacoB, OTBEAEHHBIX [UISI M3YYECHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA,
coctaBnsieT 136 dacoB: B 8 kiacce — 68 yacoB (2 waca B Henmenmwo), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).

B cooTBercTBUU ¢ KaleHIapHBIM y4eOHBIM TpaduKoM paboyas mporpamma 1o XuMuu B 8 © 9 kiaccax
paccunTaHa Ha 67 4acoB, MOATOMY MPOUCXOAMUT YIUIOTHEHHE pabodero marepuana Ha 1 4ac B KaXIOM
KJlacce. ITO MPOUCXOJIUT 3a CUET pe3epBHBIX ypokoB. O00O0IIeHNE 1 cucTeMaTH3allus 3HaHU|, He 2 Jaca,
a OJIMH.



COJEPKAHUME OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XUMuM B )KM3HU YesIOBeKa. XUMHs B cCUCTEME HayK. Tena u BemectBa. Ouznyeckue
CBOICTBa BeEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsATHE 0 MeToAax MO3HaHUS B XUMHUU. YucCTbie
BemiecTBa U cMecu. CrocoObl pasziesieHus: CMece.

ATOMBI U MOJEKY/Ibl. XUMUYECKUE AIeMEHThl. CUMBOJIbI XUMUYECKUX 31€MEHTOB. [IpocThie U cioXxHbIE
BEILECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas ¢Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aromMHas Mmacca. OTHOCUTENbHash MOJIEKyNspHas Macca. MaccoBas 1o
XMUMHMUYECKOTO AJIEMEHTA B COCMHEHHH.

KomnuectBo BemecrtBa. Moisib. MonsipHas Macca. B3anMoCBs3b KOJIMYECTBA, MACChl M YNCIIA CTPYKTYPHBIX
eauHuUL BeulecTBa. Pacu€rsl mo opmynaM XUMHUYECKUX COEMHEHUM.

Ou3nyecKkue U XMMUYECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ MpU3HaKu. 3aKOH COXpPaHEHHs] MaccChl
BelecTB. XuMU4eckue ypaBHeHus. Kiaccuukanus XMMHUYECKUX peakiuil (COeIMHEHUs, pa3IokKeHMUs,
3aMerieHus, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyAod, mpaBuiamMu paOoThl B jaboparopuu U npuémMamu oOpalleHus c
nmabopaTopHBIM 000pYIOBaHUEM, U3yUEHHE U ONKcaHNe GU3NYECKUX CBOWCTB 00pa3l0B HEOPraHUYECKUX
BEIIECTB, HaOmoneHne ¢u3nyeckux (TUIaBlieHHME BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIMsl BOJAbI) U XUMHMUYECKUX (TOpEHHE CBEYM, MpPOKaIMBaHHE MEIHON MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTON) SIBICHUMN, HaONIOJeHUWE M OINUCAHUE TNPU3HAKOB MPOTEKAHHS
XUMUYECKUX peaknuil (pa3ioKeHue caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPHUAOM Oapus,
pasnokenue ruapokcuaa meau (Il) mpu HarpeBaHuu, B3aMMOJCHCTBUE Kejle3a ¢ PaCTBOPOM COJIM MEIU
(I, m3ydyeHune crocoOOB pasfeiacHHsS CMECEH: ¢ MOMOIIBI0 MarHuTa, (UILTPOBAHHE, BbIMIAPHBAHUE,
TUCTUIUSILMS, XpomaTorpadus, NpoBeIeHHE OYUCTKU MOBAPEHHOW COJIM, HAOMIOJCHHE U OIMCAaHUE
pe3yJbTaTOB MPOBEACHUSA OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHHE Mojeen
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmecw razos. CocraB Bo3ayxa. Kucmopon — snemeHT M mpocToe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B pupojie, GU3nYecKue U XUMHUecKkrue cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucnopoaa. CrocoObl TONy4eHUs KHCIOpoAa B Ja0OpaTopud W MPOMBIIUIEHHOCTH. Kpyroopot
Kucnopo/a B pupoae. O30H — aloTponHas MoAU(UKALNS KUCIOPOIa.

TemnoBoil 3¢ddekT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpPAaBHEHHUsS, 3K30- M SHIAOTEPMHUECKUE
peakiuu. TomiauBO: yroiab W MeTaH. 3arpsi3HEHHWE BO3[yXa, YCWICHHE MapHUKOBOro 3ddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boopo/ia B mpupoje, pusnieckue 1 XuMuIecKue
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MoTy4YeHus. KUcIoThl U comu.

MonsipHblil 00bEM ra30B. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoilcTBa BoAbl. Bonma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BelleCTBa B PACTBOpPE. XHUMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHus. Posib pacTBOpPOB B IpHUpOJE M B KHU3HU 4enoBeka. KpyroBopoT Bojbl B
npupo/jie. 3arpsi3HeHHe NPUPOAHBIX BoJA. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.



Knaccugukanus Heoprannyeckux coenuHenuid. Okcuzpl. Knaccudukanuss okcHIOB: cojieoOpasyromue
(ocHOBHBIE, KHCIIOTHBIE, aM(POTEpHBIE) U HecoaeoOpasyronue. Homenkiatypa okcuaoB. Ousznueckue u
XUMUYECKUEe CBOMCTBA OKCHIOB. [lonydeHue okcuaos.

OcnoBanms. Knaccupukamuss ocHOBaHWI: HIENOYM M HEpacCTBOpPHMbIE OCHOBaHMs. HomeHkiaTypa
OoCHOBaHUU. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Kimaccudukanus kucnor. Homenkmnarypa kucnot. @u3nyeckre 1 XUMUYECKHE CBOMCTBA KU CIIOT.
Pspn akruBnoctu metaiuioB H. H. bekerosa. Ilomydyenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnyeckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPE/IEIIEHNE COIEP KaHUsI KUCIIOpOoia B BO3/IyXe, MOJy4YeHHUe, cCoOMpaHue, paclio3HaBaHUE U
M3y4YeHUE CBOWMCTB KHCIOPOJa, HAOIIOJEHUE B3aUMOJICUCTBHS BEHIECTB C KHUCJIOPOJOM H YCIOBUS
BO3HUKHOBEHMSI U TIPEKpAIICHUs] TOpeHUs (Imoxapa), 03HaKOMJICHHE ¢ 0Opa3llaMu OKCHIOB W OTHCAHUE
WX CBOKMCTB, TOJIydeHHE, COOMpaHUE, pAClO3HABAaHWE W U3YYEHHE CBOMCTB BOJOpoJa (TOpEeHHE),
B3auMojeiicTBue Bojopona ¢ okcugom memu (1) (Bo3MOXHO HCHONB30BaHUE BHUAEOMATEPUATIOB),
HaOmroZieHNe O0pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHHWE OCOOEHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENECTEHHOW MAaCCOBOU J0JIEeH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJbI C MeTallaMH (HAaTpUEM M KajblueM) (BO3MOXHO
WCIIOJIb30BAaHUE BHUCOMATEPUAJIOB), HCCIIEIOBAaHWE OOpPAa3I[OB HEOPraHWYECKUX BEIIECTB Pa3TMUHBIX
KJIaCCOB, HAOJIOJIEHNE W3MEHEHHUs OKPACKH WHIAMKATOPOB B PACTBOpAxX KHUCJIOT W IIETOYEH, U3ydeHHe
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KHUCIOTHI, KHCJIOT C METaJJIaMH, PEaKIui
HEWTpalIN3alluy, TOJYyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeETajula APYTUM W3
pacTBOpa COJM, pElIeHUE 3KCHEPUMEHTANbHBIX 33134 N0 TeMe «BaxHellume KiIacchl HEOPraHWYECKUX
COEIUHEHUNY.

Iepuonuveckuii 3axkon u Ilepmoanyeckass cucrema xumMudeckux 3iemeHToB /. U. Menaeseena.
Crtpoenne aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMU

[lepBbie MOMBITKM KIACCHU(PHUKAIUU XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOAHBIX 3JIEMEHTOB
(IenoyHble W IIEIOYHO3EMENbHbIE METAJlIbl, TaJOreHbl, HMHEPTHBIC Ta3bl). DIEMEHTHl, KOTOpPbIE
00pa3yroT aM(pOoTepHbIE OKCUJIBI U THIPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema xumuueckux osnementoB J[. WM. Menneneesa.
Kopotkonepuoanas u jivaHonepuoanas ¢popmsl [leprnonndyeckoil cucTeMbl XUMHUYECKUX IEMEHTOB /1.
N. Menneneesa. Ileproael u rpynmnbl. @U3NUECKU CMBICH MOPSIKOBOIO HOMEPA, HOMEPOB MEpUOAA U
TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX snep. M3otomel. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK
atomoB nepBbix 20 xumuyeckux snemeHToB llepuonmueckoit cucremst JI. W. Menneneesa.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa Mo ero mnojoxkenuto B Ilepmommueckoir cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIaM U MEPUOAAM.

3nauenue lleproguyeckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB JI Pa3BUTHUS
Hayku U npaktuku. JI. 1. MenzeneeB — yd€HbIN U IpayKJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MONsipHAsT M HEMOJSpHas) CBS3b. JNEKTPOOTPHUIATEIHHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHusi. OKHCIUTEIbHO--BOCCTAHOBHUTENbHbIE peakuuu. Ilpomeccel  OKHUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



n3yueHre 00pa3loB BEIIECTB METAIIOB U HEMETAIJIOB, B3aMMO/ICHCTBHE THIPOKCHIA IMHKA C pAaCTBOPaMHU
KUCIOT MW  WIEJOYEH, [MPOBEICHUE  ONBITOB, WUIKOCTPUPYIOUIMX  HPUMEPbl  OKHCIHMTEIBHO -
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpEHUE, PeaKlluy Pa3ioKeHHs, COCTUHEHNUS ).

Mescnpeomemmnnie ceasu

Peanuzanust MexXnpeIMETHBIX CBA3€M NIpU M3YYEHMM XHMHUHM B 8§ KIACCE OCYILECTBISETCS Yepes3
HCIIOJIB30BAHUEC KaK O6HII/IX C€CTCCTBCHHO--HAYYHBIX HOH?ITI/Iﬁ, TaK 1 HOHﬂTHﬁ, ABJIAOIIUXCSA CUCTEMHBIMU
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHATHS: HAaydyHbIA (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHaIU3, CHUHTE3,
KJaccu(uKanus, MepruoANYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAHHUE, M3MEpPEHHE, MOJEb,
SIBJIICHUE.

®usuKa: Marepusi, aToM, >3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHWJ, HW30TOIbI, PaAuO0aKTUBHOCTD,
MOJIEKYNa, DJIEKTPUYECKUN 3aps], BEIIEeCTBO, TeI0, OOBEM, arperarHoe COCTOSIHME BEIeCTBa, ras,
(bu3HYecKue BETMYUHBI, €TMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE MOPOJIbI, MOJE3HBIE HCKONAEMBbIE, TOIUIMBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYECCKadA peakuus

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux 31neMeHToB /. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B W3MCEHEHHH CBOMCTB XHMHYECKHX DJIEMEHTOB MEPBBIX Tpex nepruoaos,
Kajys, KaJIbITuA U UX COGI[I/IHeHI/Iﬁ B COOTBETCTBHU C ITOJIOKECHUEM IJIEMEHTOB B HepHOHquCKOﬁ CHUCTEMCEC
U CTPOEHUEM HUX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOHN CBSI3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIMUECKON PEMIETKH U BUJIa XUMUUECKON CBA3H.

Knaccupukanuss um HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIUXCSL K  pa3jiM4yHbIM  KJaccaM HEOPraHWYeCKUX COEAMHEHWH, TIeHeTudeckas CBA3b
HEOPraHU4eCKUX BEIIECTB.

Knaccugukanus XuMUYECKMX peakil 10 pa3IMYHbIM MpU3HaKaM (10 YUCIy M COCTaBY yYacCTBYIOLIUX B
peakuMy BELIeCTB, IO TEMJIOBOMY J(PQeKTy, MO H3MEHEHHUIO CTENEHEH OKHCICHUS XHUMMUYECKUX
3JIEMEHTOB, [0 OOpPaTMMOCTH, IO YYaCTHIO KaTajau3aropa). OK30- U SHIAOTEPMUYECKUE PpEeaKIHH,
TEPMOXUMUYECKHUE YPAaBHEHUSI.

[lonsitue o ckopoctH xumuuyeckoi peakuuu. IloHsaTHe 00 OOpaTHMMBIX M HEOOPATHUMBIX XMMHYECKHX
peakuusax. IloHATHE O TOMOIEHHBIX M TeTeporeHHbix peakuusax. [lonsrue o karamuse. [lonstue o
XUMUYECKOM paBHOBeCHH. PaKTOpbI, BIMAIOLIME HA CKOPOCTh XUMHYECKOM peakiuu M IOJI0KEHHUE
XMMHUYECKOTO PaBHOBECHSI.

OKHUCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, HJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-BOCCTAaHOBUTEIBLHON
peakuuu. CocTaBieHHE YPAaBHEHHHM OKHCIIUTENIBHO--BOCCTAHOBUTENIBHBIX PEAKIMNA C MCIIOJIb30BaHUEM
MeTO/Ia IEKTPOHHOT0 OaaHca.

Teopust DIIEKTPOJMTUYECKONW JUCCOLMALUU. OJIEKTPOJIUTBI M HEINEKTPOIMUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M AMccOoLMaly BEIIECTB ¢ Pa3IU4YHbIMM BUAAMHM XUMUYECKOW cBsi3u. CTeneHb AUCCOLMALNH.
CunbHbIe U cllabble 3JIEKTPOJIUTHI.

Peakiun MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMs PEaKUUi MOHHOrO OOMEHa, MOJHBIE M COKpaIIEHHBIE
VMOHHBbIE ypaBHEHHUs peakiuid. CBolicTBa KHCIOT, OCHOBaHMH M COJeld B cCBeTe MpeJCTaBIeHUN 00
AIEKTPOJIUTUYECKON aucconnanuu. KadecTBeHHble peakiy Ha HOHBL. [IoHsATHE O THApOIN3€E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJEJISMU KPHCTALUIMYECKUX PEHIETOK HEOPraHWMYeCKHX BEIIECTB — METAUIOB H
HeMeTauoB (rpaduTa M anMasa), CJIOKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW peakIud OT  BO3MCHCTBHA  pa3NUyHBIX  (AKTOPOB, HCCIEIOBAHUE
JIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, IpolEecca AUCCOLMALMKM KHUCIOT, IIEN04Yed M  cojeu
(BO3MOXXHO HCIIOJIb30BAaHHE BUAECO MATEPUAIOB), MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAaHUs PEaKiMid MOHHOrOo oOMeHa (0Opa3oBaHHME OCajKa, BBIJEJICHHWE Ta3a, 0O0pa3oBaHUE BOJIbI),
OTIBITOB, MJUTFOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI (TOpEeHUe, peakiuu
pa3oKEHUsl, COCOUMHEHHS), pPACIO3HABaHHE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX
peakIuii Ha MOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 33]1a4.

HemeTaibl 1 MX cOeTUHEHUS

OO0mras xapakrepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEpHbIE CTEHNEHH OKHCIEHUS.
Crpoenne u (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — T'aJOr€HOB. XMMHUYECKHE CBOWCTBA HA TIPUMEpE
xJiopa (B3aUMOJICHCTBHE C METaUIaMH, HEMEeTaJUlaMH, IejioyaMu). XjaopoBoaopoa. CossiHas KUCTOTa,
XMMHUYECKHUE CBOWCTBA, MOJIydeHHe, MpuMeHeHue. JleiicTBue Xjopa M XJIOPOBOJOPOAA HA OPraHU3M
qenoBeka. BakHelme XIopuIsl U BiX HaX0KJICHUE B TIPUPO/IE.

O6mras xapakrepuctuka meMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE CTENIEHN
okucnenus. CTpoeHre U (GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa M CEPhl. AJIOTPOITHBIE
MO (UKAITUN KHCIIOPOa M CEpbl. XUMUUYECKHE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHE, (DU3NIECKUE U
XAMUYecKrne cBoicTBa. OKCHABI Cepbl KakK IPENCTABHTENH KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
(du3UYecKne W XUMHUYECKHEe CBOMCTBA (0OIIMe Kak MpEeACTaBUTENs Kilacca KHCIOT M CrHeruUuYecKue).
XUMHUYECKUE PEaKIHH, JISKAIIFe B OCHOBE MPOMBIIIJICHHOTO CHoco0a IMOJy4eHHsS CepHOW KHCIOTHI.
[Ipumenenne cepHoit KucaoThl. COJMM CEpHOM KHCIOTHI, KadyeCTBEHHAs peakius Ha CylbgaT-uoH.
Haxoxnenue ceppl M €€ COCOIMHEHUH B MpUpoAe. XUMHUUECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBpALLEHUSI.

O6bmas xapakTepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJIEHUA. A30T, paclpocTpaHeHue B mpupoje, (u3nyecKue U XUMHUYeckue cBoiictBa. Kpyroeopor
a3oTa B mpupoje. AMMHUAK, ero pU3nYecKre U XUMUYECKHe CBOMCTBA, MoylydeHue U npuMmenenue. Conu
aMMOHMS, WX (U3MUecCKHe U XMMHUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakiius Ha HOHBI
aMMOHMS. A30THas KuClOoTa, €€ moiydeHue, (U3MUECKHe U XUMHUYEecKHe CcBoicTBa (oOmiue Kak
MIpeJICTaBUTENsI Kiacca KHUCIOT W cnenuduueckue). Mcmosib30BaHWe HUTPATOB U COJIEW aMMOHHS B
KauecTBE MHUHEPAJIbHBIX YAOOpeHUH. XUMHYECKOEe 3arpsi3HEHHE OKpY)Karolleld cpelibl COCTUHEHUSIMHU
a3oTa (KUCIOTHBIC MO, 3arps3HEHUE BO3qyXa, MOYBbl M BoAo&MOB). docdop, amioTpomHbIe
moaudukanuu Qochopa, duznueckue m xumudeckue cBoictBa. Oxcun docdopa (V) u dochopnas
KHCTIOTa, (PU3MYECKHEe U XUMUYECKHE CBOWCTBa, mosyudeHue. Mcmonw3oBaHue (ocdaToB B KayecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6bmas xapakrepuctuka 3neMeHToB |V A-rpynmnbl. OcoOeHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTEIIEHU
OKHUCJICHUA. YTJIEpOJ, aUIOTPONHbIE MOAU(PHUKAIMHU, pPACIPOCTpaHEHHE B MNpupoie, (U3NYecKue Hu
XUMHUYECKUe cBoiicTBa. Ancopoums. KpyroBopor yrimepona B mnpupone. OKcuabl yriaepoga, UX
¢busznueckue M XUMHUYECKHE CBOICTBa, NEHCTBHE HA JKUBBIE OPraHU3MBI, MOJydeHHE U TMPHUMEHEHUE.
DKoJoruveckre mpobieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (1V), rumoTe3a rio6ambHOTO MOTETICHUS
KITUMaTa, TapHUKOBBIN () (dekT. YrolbHas KUCIOTa U €€ COJH, NX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
noyyueHue u npuMmeHeHune. KauecTBeHHas peakivs Ha kKapOOHAT-wOHBI. Mcmonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHUAX yriepoda (MeTaH, JTaH,
STHIICH, alleTHJICH, JTaHOJ, TIUIEpUH, yKCycHas KucioTa). [IpupoaHble MCTOYHHKHU YIJIEBOJIOPOIOB



(yronp, mnpupoaHblii Ta3, He(Th), NPOAYKTHI HX TNepepaboTku (OCH3MH), MX poJib B OBITY U
IpOMBIIITIEHHOCTU. [loHATHE O OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJKax, yriieBoJax — U HX
pOJIK B )KM3HU uyelnoBeka. MaTepraabHOE €JMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COEINHEHUN.

Kpemuuii, ero ¢pusznyueckue u XUMHUYECKUE CBOWCTBA, MOTydeHHe u npuMeHeHne. COeTMHEHNS] KPEMHUSI B
npupojge. Obmme npexacrasieHus 06 oxcuzae kpemuus (1V) m xpemuueBoir kuciore. CHIMKATHI, WX
WCIIOJIb30BaHUE B OBITY, B TMPOMBINIJIEHHOCTH. BaXHEWIIne CTPOUTENbHBIE MaTepualbl: KEepamHuKa,
CTEKJI0, IIeMEHT, OeToH, >jkeye300eToH. [IpobOrembl 0€30MacHOrO MCHOJIb30BAHUS CTPOMUTEILHBIX
MaTepHUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuit Ikcnepumenm:

U3y4YeHHe 00pa3lioB HEOPraHWYECKMX BELIECTB, CBOMCTB COJISIHOM KUCIIOTBI, IPOBEIEHUE KaYECTBEHHBIX
peakivii Ha XJIOPHUI-UOHBI U HAOIIOJICHUE TTPU3HAKOB UX MPOTEKAHUS, OTIBITHI, OTPAXKAIOIINE (PU3NUECKUE
U XMMHUYECKHE CBOMCTBA raJIOTEHOB U MX COEAUHEHUN (BO3MOXHO HMCHOJIb30BaHHE BUIEOMATEPHUAIIOB),
O03HAKOMJIEHHE C O0Opa3lamMu XJIOPHAOB (TaJOreHUIOB), O3HAKOMJICHHE C oOOpa3liaMu cepbl u €&
COEIMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMAaTEpHalioB), HAOMIOJEHHE Mpoliecca OOYrIMBaHUS
caxapa NOJ JCUCTBHUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3YyYCHHUE XUMHUYECKUX CBOWCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, IPOBEACHHE KAYECTBEHHON peaklMH Ha cyab(aT-uoH M HaAOII0JCHHE
MpHU3HaKa e€ MpoTeKaHusl, O3HAKOMJIEHUE C (U3NYECKHMH CBOMCTBaMHU a30Ta, pocdopa v X COeTUHEHUIN
(BO3MOKHO HCIIOJIb30BAaHHE BHUIEOMATEPHUATIOB), OOpa3laMu a30THBIX M (POCHOpPHBIX YIAOOpEHHUH,
MoJiyueHue, coOupaHue, pacro3HaBaHME M HM3ydeHHE CBOMCTB aMMHakKa, MpPOBEICHHE KaueCTBEHHBIX
peaknuii Ha WOH aMMOHMs U (ochaT-uOH W M3YYCHHE MPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI C Mebl0 (BO3MOXHO HCIIOJIb30BAHUE BUJEOMATEPHAIIOB),
U3y4YeHHE MOJeJel KpUCTaNIMYecKuX pelmeéTok anmasa, rpaduta, ¢QymiepeHa, O3HAKOMIICHHE C
MIPOLIECCOM a/ICOPOIUU PACTBOPEHHBIX BEIECTB aKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasa,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M H3YYEHHE CBOMCTB YIJIEKHMCIOTO Trasa, MpOBEACHUE
KaueCTBEHHBIX peakiuii Ha KapOOHAT M CHJIMKAT-HOHbl M M3Y4YEHHME MPHU3HAKOB MX IMPOTEKaHMUS,
03HAKOMJIEHHE C MPOAYKIMEH CHJIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3aja4y 0
TeMe «BakHelne HeMeTaulbl U UX COSAMHEHUSY.

MeTtanjibl M UX COeIMHEHHUS

OOmiass XxapakTepuCTHKa XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMM UX TMOJOXKEHHUS B
[lepuoanueckoil cucreme xumuueckux anemeHToB J[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaiyioB. Merayuinyeckasi CBSI3b U METANIMYECKas KpUcCTauindeckas peméTka. DIeKTPOXUMHUYECKUN
psaa HampsbkeHUl MerayuioB. Du3nyeckre M XUMHYECKHe CcBoWcTBa MerTamioB. OOmiye crnocoOsl
noytyueHus: MeTayuioB. [loHATHE O KOPPO3WM METANIOB, OCHOBHBIE CHOCOOBI 3allUTHI UX OT KOPPO3HUHU.
Crnassl (cTanb, YyT'yH, JIOPAIIOMUHUM, OpOH3a) U UX PUMEHEHHUE B OBITY U MIPOMBIIIIIIECHHOCTH.

[lenouynsie MeTaIbl: MosiokeHue B [lepuonndeckoii cucreme xumudeckux anementoB /1. . Menpeneesa,
CTpOEHHE HX aTOMOB, HaxoXxJAeHHe B mpupojne. Dusnueckue U XMMUYECKHE CBOWCTBA (Ha MHpuMepe
HaTpust U Kanus). OKCUABI M TUAPOKCUIBl HATpus U Kanus. [IpuMeHeHue MIeJOYHBIX METaiIoB U UX
COEIMHEHU.

[IlenoyHo3emMeNnbHbIE METAJIIIBI MAarHUM M KalbLUi: NoJIokeHne B [lepuoanueckoil cuctemMe XUMHUYECKUX
sanemeHntoB JI. M. MeHneneeBa, cTpoeHME HMX aTOMOB, HaxXxOXXJAE€HHE B mpupoje. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus U Kajblwsl. BaxHeliue coequHeHNs KaabIus (OKCUl, THIPOKCH]I, COITH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunmit: nonoxenue B llepuommueckoit cucreme xumuueckux siaeMeHtoB J[. M. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B npupoje. Dunyeckne M XUMUYECKHE CBOMCTBA AIFOMHUHUSI.
AmboTepHbIe CBOWCTBA OKCH/IA U THUAPOKCUIA ATIOMUHUS.



Keneszo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHToB . . Menneneesa, ctpoeHue
aToMa, HaXOXKJeHHE B mpupoje. Ou3nueckue U XUMHUECKHE CBOMCTBA jkeme3a. OKCUAbI, THUIPOKCHIIBI U
cosm xkene3a (1) u xenesa (l11), ux cocras, cBoiicTBa U MoOJIydYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasliaMi METAJJIOB M CIUIABOB, UX (PU3MYECKHMMH CBOWCTBAMH, H3yYCHUE PE3YIbTATOB
KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJlbLMsl W HATpHUs C BOJOM (BO3MOXHO MCIIOJIb30BAaHME BUEOMATEPHUATIOB), HCCIEIO0OBAHUE
CBOMCTB KECTKOM BOJbI, IIpollecca TOPEHMs JKeIe3a B KHUCIOpOAE (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATCPUAJIOB), TMPHU3HAKOB TPOTCKAHUS KAYCCTBEHHBIX pEaKIHWi Ha HWOHBI: MarHHs, KaJbIIHs,
amromMunus, 1wHKa, skeneza (l1) u xemeza (l1l), memu (ll), HaGmrogeHwe W omMcaHue MPOLIECCOB
OKpaIllMBaHWs IUIAMEHU WOHAMH HATpWs, Kallusd ©  KajdbIusd (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIIEOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA AFOMUHUS U TUIPOKCHIIA [IWHKA,
peleHme SKCIepUMEHTAIBHBIX 3314 10 TeMe «BakHele MeTautbl ¥ MX COSAMHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa m Marepuanbl B NMOBCEJIHEBHOM KU3HU 4YelloBeka. be3omacHoe MCHOb30BaHUE BEUIECTB U
XHUMHYECKUX peakiuii B ObITy. [TepBas OMOIIb MPH XUMUIECKHX 0JKOTAaX M OTPABIICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYyKarollel cpeabl (peenibHas A0MycTUMasi KOHIIEHTpalHsl BEUIECTB, jajee
— ITAK). Posib XMHM B pEIIEHUN IKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuasoB (CTEKIO, CIJIaBbl METAIOB, TOJIMMEPHBIE MaTEPUATIBI).

Mesrcnpeomemmnnie ceasu

Peanuzamusi MexXmpeIMETHBIX CBA3€M NpU HM3YYeHHMM XHMHUU B 9 KIacce OCYILECTBISIETCS uepes3
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHM, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATUSA: HAy4YHBIA (DakT, THIoTe3a, 3aKOH, TEOpHus, aHallu3, CHHTE3,
KJlaccUpUKaus, NepUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (PeKT, TEXHOIOTUsl, MaTepHalbl.

Oduzuka: Martepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ, H30TOIbL, PAaTUOAKTHUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, NPOBOJHUKH, MOJYINPOBOJHUKU, IUIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, Tra3, pacTBOP, PacTBOPHUMOCTD,
KpUCTAJIJIMYECKas pemérka, CIUIaBbl, (U3MUYECKHE BEIUYMHBI, €IUHUIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMa, MUHEPAIbHBIE YAOOpEHUs, MUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, MTUTaTEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpalbl, TOPHbIE MOPOJBI, IMOJIE3HbIE HCKOMAaeMble, TOIUIMBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI IO XUMHUUN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs JOCTUTAKOTCS B XOJ€
oOy4eHHs XUMHH B €AWHCTBE YYeOHOH M BOCHHMTATENIBHOW JESATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU  POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JAYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPHUHATHIMU B OOIIECTBE MPAaBUIIAMU 1 HOPMaMH MTOBEICHUS B CIIOCOOCTBYIOT MpOIeccaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JINYHOCTHBIE pe3yJbTaThl OTpPAXKalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCA CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OIbITA JAESTEIbHOCTA HA €€ OCHOBE, B TOM YHUCIIE B
YJacTHu:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAy4HOMY HACIEAMIO,
MMOHUMAaHMs 3HAYEHMs] XMMHUYECKON HayKH B >KM3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIA/IETh
JIOCTOBEpHOW HHGOPMAIMEH O TEPEAOBBIX MOCTHKCHHUSX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOMH
XMMHH, 3aHHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

MPEJICTaBICHUs] O COLMAIBHBIX HOpMax MW IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-HMCCIe10BaTeNbCKOM,
TBOPUECKON M APYrHUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM NESTEIbHOCTH
IPU BBINOJHEHUN Y4YEOHBIX, IO3HABATEIbHBIX 3a/la4, BBIIOJIHEHUH XHMUYECKUX HKCIEPHUMEHTOB,
CO3/IaHUM y4EOHBIX MPOEKTOB, CTPEMIIEHUS K B3aMMOINOHMMAaHMIO M B3aUMOIIOMOIIM B IPOLIECCE 3TOU
y4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHHWE U IOCTYNKM CBOUX TOBapHILEH c
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIECACTBUN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PDECHUYECKUE IIPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEAKIHUHM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABJISAIOUINE OCHOBY JUIsl IOHUMAHUS CYIHOCTH HAy4YHOH
KapTUHbl MHpa, NPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs IPHUPOJbI, B3aUMOCBA3SIX
4eJI0BEKA C IIPUPOJIHOU CPENOl, O POJIM XUMHH B ITO3HAHUH dTUX 3aKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTUBBI, HAlPaBJIECHHbIE HA IOJYYEHHWE HOBBIX 3HAHMH MO XUMHUH, HEOOXOAUMBIE IS
00BsICHEHUS HAOJII01aeMbIX MPOLIECCOB U SIBJIICHUH, M03HABATEIbHON, HMHPOPMALIMOHHOM U YUTATEIbCKON
KyJIbTYpbl, B TOM 4YHCJE€ HaBBIKOB CaMOCTOSITENbHON padOThl ¢ y4eOHBIMM TEKCTaMH, CIIPaBOYHOMN
JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKUMHU CpeACTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00Y4eHHIO U MO3HAHUIO, JIF0003HATENbHOCTh, FTOTOBHOCTh U COCOOHOCTh K CaMOOOPa30BaHMIo,
IIPOEKTHOH M HCCIIEJ0BATENBCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS
oOy4yeHus B JajbpHeHeMm;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3J0POBBIN
o0pa3 *KHU3HHM, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPHUBBIYEK (YHOTpEOJIEHHUS aJKOroJs,
HapKOTHKOB, KYPEHHs), HEOOXOJIUMOCTH COONIOJeHHs TpaBuil O€30MacHOCTU MpHU OOpalleHHuH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M pealbHON JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K NPAKTUYECKOMY H3YyYEHHMIO Mpodeccuit M TpyAa pa3iIMyHOIO pOJa, YBaXKEHHE K TPyAy H
pe3yiabpTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHWUU IO
XMMUHU, OCO3HAHHBIN BHIOOp HHIAMBHUIYAIbHON TPAaEKTOPHUH MPOJOJDKEHHs 00pa3oBaHUs C YUETOM



JUYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIEITHOW MPO(ECCUOHANBHON JEATETbHOCTH U PAa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
aIalITUPOBATHCS B MPO(eCcCHOHANTBHON Ccpefie;

6) 3K0JIOrnYecKOro BOCUTAHMS:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIICHUE K TPUPOJIe KaK HCTOYHUKY JKM3HU Ha 3emiie, OCHOBE e€
CYyIIIECTBOBaHMS, TOHMMAaHWE IIEHHOCTH 3I0pOBOrO M Oe3omacHoro oOpa3a JXW3HU, OTBETCTBEHHOC
OTHOIIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IEHHOCTH
coOroficHUsT TIpaBWJI OE30I1MaCHOTO TOBEACHUS TpH paboTe C BEIIECTBAMHU, a TAKKE B CHUTYyaIUsX,
YIPOXKAIOIIUX 3JJ0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSThH 3HAHUS, IMOJTydaeMble NMPU U3y4EeHUU XUMUH, JUIS PEIISHUS 3a/1a4, CBSI3aHHBIX C
OKpY)Kalolled MPUPOJHOW CpENOM, JJIsI TMOBBIMICHUS YPOBHS 3KOJOTHMYECKOW KYJIbTYpPbI, OCO3HAHUS
JI00abHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM U MyTel MX pelrieHus MocpeCcTBOM METOJI0B XUMUU,
9KOJIOTUYECKOTO MBINIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATENIbHON, KOMMYHUKATUBHON U
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTampenMeTHBIX PE3yabTAaTOB BBIACISAIOT 3HAYMMBIC 711 (POPMHUPOBAHUS MHPOBO33PECHHS
oOIIeHayYHbIe TTOHATUS (3aKOH, TEOPHs, IPUHIIHI, TUIOTEe3a, (aKT, CHCTeMa, MPOIECC, IKCIIEPUMEHT U
JPYToe.), KOTOPhIE UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEIMETax U MO3BOJIAIOT HA OCHOBE
3HAHUW M3 ATUX MPEAMETOB (OPMHUPOBATH TMPEACTABICHUE O IICJIOCTHON HAYYHOW KapTHHE MHpa, U
YHUBEpCaJbHbIC y4eOHBIE ACHCTBUA (MTO3HABATENbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
obecrieunBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIPHOMY TUIAHHPOBAHHUIO W OCYIIECTBICHHIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHUsI HMCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHMM 3HAHWW: PACKPBIBATH CMBICI
XUMHYECKUX MOHATHH (BBIIEISATh UX XapaKTepHbIE MPHU3HAKU, YCTAHABIUBATH B3aHUMOCBSA3b C JIPYTHMMHU
MOHATHAMH), HCIIOJIb30BATh TOHATUS JUIsI OOBACHEHHS OTHENbHBIX (DAaKTOB M SIBJICHUI, BBHIOMpATH
OCHOBAaHUS M KPUTEpUU [UIsI KIacCU(PHUKAIMM XHUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHid,
YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY OObEKTaMH M3Y4YEHUs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIeaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE NPUMEHSTh B Mpollecce MO3HAHMS MOHATUS (MIPEAMETHbIE W METalpeIMETHBIE), CHUMBOJIMYECKUE
(3HAKOBbIE) MOJICNH, HCIOJb3yeMble B XUMHH, MpPeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH
MOJIeNIbHBIE MTPEICTABICHHS — XMMHUUECKUN 3HaK (CUMBOJI AJIEMEHTa), XUMU4ecKasi opmysa U ypaBHEHHE
XMUMHUYECKON pEaKIHH — MpPU PElIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7ad, ¢ Y4ETOM ITHX MOJEIBHBIX
MIPEJICTABJICHUIM BBISABIAT, M XapaKTePU30BaTh CYIIECTBEHHbIC MPHU3HAKA H3y4aeMbIX OOBEKTOB —
XMMHYECKUX BEIIECTB U XUMHUYECKHX pEaKUWi, BBISABIATH OOLIME 3aKOHOMEPHOCTH, MPHYUHHO-
CJIE/ICTBEHHBIE CBSI3HM U IPOTHBOPEUUS B U3yUaEMbIX ITPOLECCAX U SABJICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBHA:

YMEHUE UCIOJIb30BATh MMOCTABIECHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, 4 TAK)KE B KAUECTBE
OCHOBBI Ji7151 JOPMHUPOBAHUS TUIIOTE3BI M0 MPOBEPKE MPABUIHBHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

MpHOOpeTEeHNEe OMbITa MO IJIAHUPOBAHHUIO, OPTaHU3AIMH U TMPOBEICHUIO YUEHHYECKHX IKCIIEPUMEHTOB,
yMeHHe HaONoAaTh 3a XOJOM IMPOIlecca, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro pe3ysbTart,
dbopmynupoBath 0000IIEHHS W BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIMbITA, HCCIEAOBAHUS,
COCTaBIISATh OTYET O MPOAeTaHHON padoTe.

Padora ¢ undopmanueii:



yMEHHUE BBIOMpPATh, AHAIM3HPOBATH W HWHTEPIPETUPOBATH WH(POPMALMIO PA3IMYHBIX BHIOB M (GOpM
MPEJCTAaBICHUS, TOIY4aeMYI0 M3 pa3HBIX MCTOYHHMKOB (HAyYHO-IIOMYJISIpHAS JINTEpaTypa XUMUYECKOTO
coJiepKaHus, CIpaBOYHbIE IOcOOus, pecypchl VHTepHEeTa), KPUTUUECKH OLIEHUBATh NMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TIPUMEHSTH pa3JInYHble METOJIBl M 3alpochl MpH TOWCKE U O0TOOpe HWHPOpPMALMH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX Ui BBINOJHEHHS Yy4eOHBIX W TI03HABATENBHBIX 3aj]ad
OTpENEeNEHHOTO THIA, MPHOOpPETeHHWE ONbITa B  OOJIACTH  HCIOJIB30BaHUS  HMH(MOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJICHWE KYJIbTYPOW aKTUBHOTO WCIOJB30BAHUS PA3ITHUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMAIbHYIO (opMy HpenacTaBieHus HHPOpMAIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMHM, JuarpaMMmamMmu, Ipyrumu (opmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE WCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce y4eOHOW W HCCIIEOBATENbCKON JesTeIbHOCTH
WHPOPMAIMIO O BIIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpY’Karolel NPUPOTHON CPEBI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

YMEHHs 3a/1aBaTh BOMNPOCHI (B XOJe auanora U (WiaM) JUCKYCCHHM) IO CYLIECTBY OOCYXJIaeMOH TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PETIOKESHHON 3a/1auu;

YMEHUS MPEJICTABIISATH MOTYyICHHBIC PE3yIbTAaThl TIO3HABATEIFHON JICITETHPHOCTH B YCTHBIX U MMHChMEHHBIX
TEKCTax; JeJaTh MPE3CHTAII0 Pe3yIbTaTOB BEIMOJHEHHS] XMMHUYECKOTO YKCIIEpUMEHTa (JJabopaTOpHOTO
OTIbITa, Ta00PATOPHOI pabOTHI MO MCCIEA0BAHNIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHUS y4eOHOTO COTPpYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTENbHOW W
HCCIIEIOBATENIbCKON JESITEIbHOCTH TMPU PEUICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE ydéra oOLIuX
MHTEPECOB M COIVIACOBaHUS MO3uLUi (oOcyxkIeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX ACWCTBMIA, OMNpENelIeHHEe KPUTEPUEB IO OICHKE KauecTBa BBIIIOJHEHHOM
paboTHI U ApyTHe).

PeryasiTuBHble yHHBepcaJbHble YUeOHbIEe 1eCTBHS:

YMEHHE CaMOCTOSITENILHO ONPEACIATh eI ACITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH
U TpU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BbIOMpaTh Haubosee 3(deKkTuBHBIC
CrocoObl  pelieHuss y4eOHbIX M TO3HABaTENbHBIX 3a/lad, CAMOCTOSTENIBHO COCTaBJSTh WM
KOPPEKTUPOBATh MPEUIOKEHHBIN alTrOPUTM JEHCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ YYETOM MOJIy4EHUS
HOBBIX 3HaHUN 00 WH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIHIX, OLEHUBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yabTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh U aHAJIW3UPOBATh KOHTEKCTHI,
npeiaraéMble B YCIIOBUU 3aJaHHIH.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHIO 0053aTEIBLHOTO COJCPKAHUS, YCTAHOBJICHHOTO JAHHON
benepanbHOl pabouell mMporpaMMon, BBIAENAIOT: OCBOCHHbBIE 00YYaIOIIUMUCSA HAayYHbIE 3HAHUS, YMEHUS
U crnocoObl AeUCTBUM, crienupuUeckre A MpeAMeTHON olnacTu «XuMUS», BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHMS, €r0 HHTEpHpeTaliy, MPeoOpa3oBaHUI0 W MPUMEHEHUI0 B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYaIHsIX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCA YMEHUI:
® DACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, IPOCTOE
BEIIECTBO, CJIO’KHOE BEIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS
aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JIs
XMMUYECKOTO D3JIeMEHTAa B COCIUHEHHUHU, MOJISPHBIM O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb,
ANIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHHS, XHMHUYECKas peakuus, Kiaccuukanus peakuuii:



peaKiuu COCIUHEHUS, pPEaKIHH pa3JIoKEHHUsS, pEaKlUd 3aMCEIIEHUs, peakuuu OOMEHa, IK30- U
SHIOTEPMHUYCCKUE PEAKIUH, TEIoBod 3((dEeKT peakuuu, Sapo aroma, dSJICKTPOHHBIA CJIOW aroma,
aTOMHasi opOUTaNb, paguyc aTomMa, XUMHYECKas CBs3b, MOJIAPHAS W HEMOJSIpPHAas KOBAJCHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PAacTBOP, MaccoBas JI0Jisl BellecTBa (MIPOLICHTHAS] KOHIEHTpAIus) B
pacTBope;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHH M TPUMEHSATH 3TH TOHATUS TpU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

® [ICIT0JTB30BaTh XUMUYECKYI0 CHMBOJIUKY JIJISI COCTaBJICHHS ()OPMYJ BEUISCTB U YPAaBHECHUH XUMHUYECKUX
peaKuuii;

® OIIPEICISITh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb OKUCIICHUS 3JIEMEHTOB
B OMHApHBIX COEIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COCIUHEHUN IO
dhopmynam, BUJI XUMHUYECKOM CBSA3M (KOBAJCHTHAS M HIOHHAS) B HEOPTaHMUECKUX COSAMHEHUSX;

e packpeiBaTh cMmbIch llepmoamueckoro 3akona J[. WM. MengeneeBa: OE€MOHCTPUPOBATH IMOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOkeHHs B llepmoanueckoi
CUCTEME, 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, MMOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO yUEHHUS,
3aKkoHa ABOTaapo;

® OMMKMCHIBATh M XapaKTepU30BaTh TaOMMuHyr0 Gopmy [leprnoanueckoil CUCTEMbI XUMHUECKHX JJIEMEHTOB:
pasnuyath MOHATHS «TJIaBHas noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)», mansie u
OOJIbIITE TIEPHO/IBI, COOTHOCUTH 0003HAUEHHUS, KOTOpble UMEIOTCs B Tabmwuie «[lepuoanueckast cucrema
xumudeckux anemeHToB JI. M. MenpgeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsj sjpa, oOIIee YMciIo SJEKTPOHOB M pacIpeiesieHHe UX I10
AIIEKTPOHHBIM CJIOSIM);

e KiilacCU(UIUPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKHE peakuuu (1o
YUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (DeKTy);

® XapaKTepu30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEIIECTB pPa3IUYHBIX KJIacCOB,
MOATBEPXK/1asi OINHCAHWE MPHUMEPAMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKIuii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B Pa3JIMYHBIX YCIOBUSIX;

® BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIO
XMUMHUYECKOTO 3JeMeHTa 1o (opMysie COEAUHEHHUs, MacCOBYIO JIOJIIO0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKkIuu;

® [[PUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHON JESATENbHOCTH — aHalIW3 W CHUHTE3, CPAaBHEHHE,
000011eHre, crCTeMaTU3allnI0, KIACCU(PHUKAIIUIO, BBISBICHHE MPUYMHHO--CIEICTBEHHBIX CBSI3eU — Ui
W3Y4YEHUsl CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAYyYHbIE METOJbl IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHHE, SKCIIEPUMEHT (PealbHbIN U MBICIICHHBIN);

e CJIeI0BaTh MPaBHJIaM TMOJIb30BAaHUS XUMHUYECKOW MOCYION M JaOOpaTOpHBIM O0OpYyJOBaHUEM, a TaKXKe
MpaBUJIaM OOpaIeHHs C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMU IO BHITIOJHEHHUIO J1a00PaTOPHBIX
XMUMHUYECKUX OMBITOB MO MOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KHCIOPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MaCCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA, JIAHUPOBATh U
MPOBOJIUTh XUMUYECKHUE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHondTanert, MEeTUIOPaHK U JPYTHUE).

K konmy oOydenuss B 9 KJjacce TpeaMETHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHUIA:



® DaCKpbIBAaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATHM: XMMHMYECKUH HIEMEHT, aTOM, MOJIEKyja, HOH,
KaTHOH, AaHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKas peakius, XUMHUYeCKas CBS3b, TEIUIOBOW 3(PQEeKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOP, MEKTPOIHUTHI, HEATEKTPOIHUTHI, JIEKTPOIUTHUECKAS JUCCOIMAIHS, PEAKIIH
MOHHOTO OOMEHa, KaTaln3aTrop, XMMHYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTHMBbIE pEaKIuy,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUH,  OKHUCIHUTENIb, BOCCTAHOBUTENb,  OKHCICHUE W
BOCCTAHOBJICHHE, aJUIOTPOIUsS, aMQpOTEPHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, HOHHA,
MeTajyIn4yeckas), KpUCTaJUIMYecKasi peléTka, KOppo3us METaluIoB, CIUIaBbl, CKOPOCTb XWMHYECKOU
peakuuu, npenenpHo ponycrumas konuentpanus [1JIK BemecTsa;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSITHH M TPUMEHSATH 3TH TMOHATUS TIPH
ONMCAHUU BELIECTB U UX NPEBPALCHUN;

® [ICII0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTAaBJICHUS (POPMYJ BEIIECTB U YPAaBHEHUM XMMHUYECKUX
peaKuuii;

® OIIPEJEIIATh BAJCHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX DJIEMEHTOB B COCIMHEHHUSX Pa3IMYHOIO
COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OIpeNelEHHOMY KIIacCy COEQUHEHMH 1o QopmynaM, BHJ
XMUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs, METAJJIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsf
MOHA M0 XMMHUYECKON (QopMmyre, XapakTep cpellbl B BOJAHBIX PACTBOpPAX HEOPraHUYECKUX COEIMHEHUH,
THI KPUCTAIINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbIci [lepuognyeckoro 3akona [[. 1. MenneneeBa U IEMOHCTPUPOBATh €r0 MOHUMAHHUE:
OMHCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy [leproanueckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHATHS «TJIaBHas noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)y», mansie u
0oJbIIME TEPUOAbI, COOTHOCHTH O00O3HAYEHMs, KOTOphIE HMEIOTCS B IMEpUOAWYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sAapa, oluiee
YHCIIO AJIEKTPOHOB U PACIpeIeICHHE UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB 3JIEMEHTOB U MX COCIUHEHUN B MPEJEIaxX MaJbIX IEPUOJOB U ITIABHBIX MOATPYII C
YUYETOM CTPOCHUS UX aTOMOB;

e KilacCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHTbl, HEOPraHWYECKHE BEIIEeCTBA, XUMUYECKUE peakuuu (1o
YHCIy U COCTaBy YYacTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3PPEKTY, IO UBMEHEHUIO CTEleHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME U cleuu(ruIecKue XMMHUYECKHE CBOWCTBA MPOCTHIX M CIOMXKHBIX
BEILIECTB, OATBEPKIAsi ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUI;

® COCTaBJIATh YPABHEHUS SJIEKTPOJMTHYECKOM IJUCCOLMAIIMM KHCIIOT, ILIEJIOYed M COJIEM, MOJIHbIE H
COKpalI¢HHbIE ypaBHEHHUS peakluil HOHHOTO OOMEHa, YpaBHEHHs peaklMid, MOATBEPKAAIOUINX
CYyILLECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN IOCPEACTBOM COCTAaBJICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

® [IPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HMX CTPOEHHs, BO3MOXKHOCTU IPOTEKAHUS
XUMUYECKUX MPEBPAILICHHUI B pa3JIMUHBIX YCIOBUSIX;

® BBIUKCIISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMUYECKOT0 3JIeMeHTa N0 (GopMysie COETUHEHHUs, MAaCCOBYIO JOJIO BEIleCTBAa B pacTBOpE, MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKIuu;

e coOMIOIaTh MpaBMIIA TMOJIB30BAHUS XMMHUYECKOH MOCYION U J1a0OpaTOpHBIM 00OPYIOBAaHHEM, a TaKkKe
MpaBmiIa 0OpaIIeHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIHMSIMH TIO BBITIONHEHUIO 1a00PaTOPHBIX



XUMHYECKUX OIBITOB MO TMOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHAKa U YTIIEKUCIIOTO
rasa);

® [IPOBOJIUTH PEAKIMHU, MOATBEPKAAMIINE KAYECTBCHHBIH COCTaB PA3IUYHBIX BEIICCTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOPHUA-, OpOMHI-, HOAUI-, KapOoHaT-, docdar-, CHIUKAT-, Cyabdar-, TUIPOKCHUI-
MOHBI, KATHOHBI aMMOHWSI M HWOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIONIME B BOJHBIX pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

® IPUMEHSTh OCHOBHBIC OTICPAllMU MBICIUTEILHOW JEATCIIBHOCTH — AaHallu3 W CHUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEMATH3AINIO, BBISABICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€H — JJIsi U3y4CHHS CBOWCTB
BEIECTB U XUMUYECKUX PEAKIIHA, €CTECTBEHHO-HAYYHBIE METObI I0O3HAHUS — HAOIIOCHHUE, H3MEPEHUE,
MOJEIIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbIN U MBICICHHBIN).

B ToMm yuciie peaan3anusi IporpaMMbl BOCIUTAHUS

O2xupaemMblid pe3yJibTar:

. dopMHUpOBaHUE €TUHON BOCIUTATEIBHON aTMOC(EPHI MIKOJIbI, KOTOpasi ClIOCOOCTBYET
YCHENTHOM COLMATU3aINK U THNYHOCTHOMY Pa3BUTHIO peOeHKa, Mearora, poauTesisi B YCIOBUSAX
peanuzanuu ['OC.

. dopmupoBaHue OJATONMPUATHBIX YCIOBHI U BOZMOXKHOCTEH JIJ1s TOJTHOLEHHOTO
Pa3BUTHUS JIUYHOCTH, U1 OXPAHbI 3J0POBbsSI U JKU3HU JIETEH;

. @opMHUPOBAHKE YCIOBHI MPOSIBIEHUS 1 MOTUBALIMK TBOPYECKOW AKTUBHOCTH
BOCITUTAHHHUKOB B Pa3IUYHbIX cepax COLUaIbHO 3HAYMMON AESITeTbHOCTH;

. Pa3ButHe cucteMpl HEMPEPHIBHOTO 00pa30BaHUs; TPEEMCTBEHHOCTh YPOBHEH U CTYICHEH
o0pa3oBaHus; MOIEPKKA UCCIEA0BATEIBCKON U POEKTHOM 1eATENbHOCTH;

° OcBOeHHE U UCHOIL30BaHNE B HpaKTquCKOﬁ JACATCIIBPHOCTHU HOBBIX IIEAArOTrMYCCKHUX
TEXHOJIOTHH U MCTOJHK BOCITMTATEIbHOM pa6OTBI;

. Pa3BuTHe paznu4HbIX GOPM YUEHHUYECKOTO CaMOYITPaBIICHHUS;



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTpoJbHbIe IIpakTHYeckue
NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nea 1. IlepBoHayanbHble XMMHYECKHE TIOHATHUS
X — 0
1.1 ecif:rs;ozHZiI}:;a; 1(1) ;ij;zecmﬁ 5 0 bubmorexa LIOK
' p https://m.edsoo.ru/7f41837c
NeSITENIbHOCTH YeJIOBeKa
bu6moreka [IOK
1.2 B 15 1
CHIECTBA H XUMIHECKHE PeaKii https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

51 Bosnyx. Kucnopon. [Tonsarue 06 6 0 bu6moreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopoa.ITonsTie 0 KMCIOTaX U COIX 8 0 https.//m.eds0o.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK
' OCHOBAHHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 1 bubnuoreka [JOK
' COEMHEHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paspnean 3. Ilepuoanyeckuii 3axkon u llepuoguyeckasi cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHune aToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

3.1

[Iepuonnueckuii 3aK0H U

bu6mmoreka [JOK



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

HepI/IOHI/I‘IeCKaH CUCTEMA XUMHUYCCKUX
anemeHTOB JI. . Menene-eBa.
Crtpoenue atoma

https://m.edsoo.ru/7f41837¢c

39 Xumuueckas cBsi3b. OKUCIUTEILHO- 3 bu6mmoreka [IOK
BOCCTaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro o paszexy 15 https://m.edsc]i).ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Neni/m | HamMeHoBaHMe pa3ie/ioB U TeM NPOrpaMMbl Konrpoabubie | IlpakTuyeckue (1ipponric)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. BemecTBo u XuMu4yeckmne peakuun
[ToBTOpEHue U yriyOiieHne 3HaHUN OCHOBHBIX Pa3/IeoB bubnnorexa [JOK
1.1 5 1 0
Kypca 8 kinacca https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
1.2 O 7 4 0 0
CHOBHBIC 3aKOHOMEPHOCTH XHMHYCCKUX PEaKIIni htts.//m.eds0o.ru/7£41a636
DIIEKTPOJIMTUYECKAS JUCCONUALINS. XUMUYECKUE PEaKIIUU bubmuorexa [JOK
1.3 8 1 1
B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- bubmuorexa [JOK
2.1 4 0 1
rpymisl. ['agoreHst https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepuCTUKAa XUMHUUECKHX 1eMeHTOB VIA- bubmuoreka [JOK
2.2 R 6 0 0
rpymmsl. Cepa u €€ coeTMHEHUS https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- bubmuoreka [JOK
2.3 7 0 1
rpymisl. A30T, hochop ¥ UX COCTUHCHHS https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepuCcTUKa XUMUYECKHX dlieMeHToB |V A- 3 1 5 bubnunoreka [JOK
' IPYIIBL. YTICPO M KPEMHHI U UX COCITUHCHHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pnen 3. Merasibl 1 MX COeIMHEHHUS
bu6mmoreka [JOK
3.1 06 i 4 0 0
HHE CROTETRA METALIoB https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSIUHCHUS 16 1 2 bu6mmoreka [JOK



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

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

Uroro mo paznmeny 20
Paznen 4. Xumus n okpyxamomas cpeaa
41 B . 3 bubmmoreka [{OK
. K
€IIeCTBA U MaTEePHAJIbI B KU3HH YEJIOBE https://m.edso0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bubmmoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N Koun4yecTrBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka Beero Kourpoabubie | IlpakTnueckue o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl

1 [Ipeamer xumun. Posib XuMuu B ’KU3HM YesioBeka. Tena 1 bubmmoreka [{OK
1 BEIIIECTBA. https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAX TIO3HAHMS B XUMUH. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e

[Tpaktuueckas padota Ne 1: «IIpaBuna paboTsl B

3 J'I’f60paTOpI/II/I HpanéMLI o6pamIe)Hm c Jfa6opaTopHmM 1 1 Bubnuorexa LIOK
0Gopy TOBaHIEN, https://m.edsoo.ru/ff0d23dc

4 UYucteie BemecTBa 1 cMecH. CriocoObI pa3ieieHust 1 bu6moreka [IOK
cMeceid. https://m.edsoo.ru/ff0d26ca

5 [Tpaktuueckas pabota Ne 2: «Paznenenue cmeceit (Ha 1 1 bubnuorexa [JOK
[IpUMEPE OYUCTKH IMOBAPEHHOMN COJIN)». https://m.edsoo.ru/ff0d28c8

bubnuoreka [IOK
° AATOMBI i1 MOTICKYJIbI. 1 https://m.edsci.ru/fdeZaGc

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHX 1 bubmuoreka [JOK
JJICMEHTOB. https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTRA. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIISIPHOE YUEHHUE. 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffod2d50

aKOH TOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKast

10 :;)OpMYJ'Ia. BanenTtHocTh aTOMo;LI XUMHUYECKUX 1 Bubnmorexa IOK
S ICMOHTOB. https://m.edsoo.ru/ff0d2eae

11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 bubnuoreka [JOK

MOJICKYJIdpHas Macca.

https://m.edsoo.ru/ff0d323¢c



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
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 MaccoBas 107151 XMMUUYECKOTO 3JIEMEHTA B COCIMHEHHH. https://m.edsoo.ru/f0d350¢
bubmuoreka [JOK
13 KomnuecTtBo Bemecra. Mosb. MossipHast Macca. https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SBJICHUS. XUMUYECKas bubmmoreka [{OK
peaKIus. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBHs IPOTEKAHNUS XUMUYECKHUX bubnuorexa [JOK
peaKIuii. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMUUYECKHE bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Broranciienus KommaecTBa, MacChl femecma o bubmmoreka [{OK
YpaBHEHHSIM XMMHUYCCKHX PEaKITHit https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XxuMudeckux peakiui (CoequHeHus, bubmuorexa [JOK
pasIoKeHus, 3aMeleHHs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — Y4€HBIM-3HIIUKIIOTICAUCT. bu6mmoreka [IOK
O0o001IeHrEe U cUCTEMATH3AIWS 3HAHAMN https://m.edsoo0.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemectBa u bubmuorexa [JOK
XUMUYECKHE PEAKIIHN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bu6mmoreka [JOK
AIIEMEHT U IPOCTOE BemiecTBO. O30H https://m.edsoo.ru/ff0d448e
29 du3NYeCKUe U XMMUYECKUE CBOMCTBA KUCIOPOIa bu6mmoreka [JOK
(peaxiuu okucieHus, ropenue). [Tousrue 06 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoObl mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnunoreka [JOK
POMBIILICHHOCTH. [IprMeHeHrne Kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt XUMHUECKON peakinu, TOHITHE O
24 TepMOXI/IMI/IE)j():KOM YpaBHEHUH, 51(30-H u ’ bubmorexa HOK
DHIOTEPMIECKIX PeaKLIAX https://m.edsoo.ru/ff0d4790
o5 TornnuBo (HedTh, yroib U MeTaH). 3arpsisHEHUE bubnuorexa [IOK

BO3yXa, CIIOCOOBI €0 MNpeaoTBpalICHUA

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
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[Tpaktuyeckas padora Ne 3 o teme «llonyuenue u

bubmuoreka [JOK

26 coOMpaHue KMCIOPOa, U3yICHUE er0 CBOMNCTBY https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u mpocToe BEMIECTBO. bubnmoreka [JOK
27
HaxoxeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMUYECKHUE CBOMCTBA BOJIOPOA. bubnuorexa [JOK
[Tpumenenune BogOpoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KUCIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHusT BOAOPO/Ia B JIA0OpATOPUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas pabota Ne 4 no teme «llonmydyenue u bubnnorexa [JOK
31 .
coOHpaHue BOJOPO/Ia, H3YUEHUE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. n bubmuorexa [JOK
32 MounspHbiit 00BEM ra3oB. 3akoH ABOTAIpO htts://m.edsoo.ru/ffod542e
33 Brruncienus o0b€Ma, KOJIHYSCTBA BEIECTBA ra3a 1o bu6mmoreka [IOK
€ro M3BECTHOMY KOJMUYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B 10 YpaBHEHUIO PEaKITuU bubmuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUI Ta30B https://m.edsoo.ru/ff0d5708
35 duznuecKkue U XMMUYECKHUE CBOWCTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
36 CocraB ocHoBanuil. [ToHaTHe 00 HHIUKATOpaAX https.//m.eds0o.ru/ffod59e2
Bona kak pactBoputeins. Haceiennsie u
37 HeIfaCle:HHme ]Cl;)aCTBopBI. Mai:L::OBa;I JI0JIsI BEIIECTBA B Bubmiorexa LIOK
https://m.edsoo.ru/ffod5b40
pactBope
[TpakTiueckas pabota Ne 5 mo Teme «lIpuroroBienue
38 paf)CTBopOB C onl;enenéHHoﬁ MaccOBOM LI[)OHeITI Bubnnorexa HOK
- https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o teme «Kucnopo. bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Boaopoxn. Boma»

https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, Kiaccu(uKaus, HOMCHKJIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHYECKUE CBOMCTBA KUCIIOTHBIX, bubnuorexa [JOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KIaccu(pUKalusi, HOMEHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKUE CBOMCTBA OCHOBAaHUM Brbmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIATypa, COCOOBI MOTyISHUS, bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas pabota Ne 6. Pemenue
47 SKiHepI/IMeHTaﬂiHHX 3amay 1o reMe «OCHOBHBIE bubmorexa [IOK
. https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCAMHEHUI»
48 ['enernueckas cBsi3b MEXKY KJIACCAMHU HEOPraHUYECKHUX bubmuoreka [JOK
COCIMHEHHI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O00011eHre U cucTeMaTU3alus 3HAHUI https://m.eds00.ru/00ad9ch?
50 KonTponsnas padora Ne3 no teme "OCHOBHBIE KJIaCChI bubnunoreka [JOK
HEOPraHUYECKUX COeTUHEHNI" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKU KIACCUPUKALUN XUMUUECKUX bubnunoreka [JOK
aneMeHTOB. [IoHATHE O IpyNIax CXOAHBIX HJIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 ITepnoanueckut 3axkoH u Ilepuoauyeckas cucrema bubnuoreka [IOK
xuMuueckux snemeHnToB J[. . Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepropl, TpymnIibl, NOATPYIIIBI bubnuoreka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edso0.ru/00ada52c

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl bubmmorexa LIOK
https://m.edsoo.ru/00ada342

55 CtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB bubnuorexa [JOK
[Mepuoauueckoii cucremst [. . Menzaeneesa https://m.edsoo.ru/00ada6bc

o | e o e
Mennencesa https://m.edsoo.ru/00ada824

HadeHue Ilepnogngeckor KOH A BUTHUSA H 51

o7 31 ljpaeKTI/IeKI/I.e;. IO/IJ1 M:IILOener: i ?ffiléIHprignez[arorazK Brbmiorexa LIOK
S https://m.edsoo.ru/00adad6e

58 DIIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX bubmuorexa [JOK
SIIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
59 Horiast Ximirieckas Cossh https://m.edsﬁ).ru/OOadac34

60 KoBanentHas nonsipHas XuMu4eckasi CBS3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenossspHas XUMUYECKask CBSI3b Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
62 Cremettb OKHCICHHS https://m.eds;f).ru/OOadae28

63 OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH Bubmiorexa LIOK
https://m.edsoo.ru/00adb076

64 OKucauTEIn U BOCCTAHOBUTEIU bubmmorexa LIOK
https://m.edsoo.ru/00adb076

65 [ToBTOpEeHue, 06001IeHNE U3YUYEHHOTO. Bubmiorexa LIOK
https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. MToroast KOHTpoJibHas paboTa. Bubnmorexa IOK

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3aIH 1 bubnuorexa [JOK
3HAHHH. https://m.edsoo.ru/00ad9cb2
68 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3aIHA 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
69 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Tema ypoxa Kontpoabnbie | Ilpaktuueckne | 00paszoBaTesbHbIE
n/n Bceero
padoThI padoThbI pecypcbl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CI/ICI?FGMI; XUMHYECKUX BHGMI;HT(I)IB . . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘-IGCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
TEepUOIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padorta Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjacca»

5 Knaccudukanus XuMuueckux peakimi mo 1 bu6mmoreka [IOK
pa3IMYHBIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIINu.

7 [Tonsatue o FOMIZ)FCHHI)IX u FCTGpOFfHHBIIj( 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 DaxTOopHI, BIUSAIOIIME HA CKOPOCTh 1 bubnnoreka [JOK
XHUMHYECKOM PEakIiK U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHUS

9 OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoreka [JOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKOMN TUCCOLMALINH. 1 bubnuoreka [IOK



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

CunbHbIe U crtabble AIEKTPOIIUTHI

https://m.edso0.ru/00adcd68

bubmuoreka [JOK

11 " I
OHIHBIC YPABHCHI pEaiiit https://m.edsoo0.ru/00add448
X - -
o | R ol e o
pedt N https://m.edsoo0.ru/00add5d8
ANEKTPOJIUTUICCKON TUCCOITUAITTU
X - -
13| mpercrannemii of ncxrpommrcckof BuGmorera LIOK
bes P https://m.edsoo.ru/00add8b2
TIUCCOLMAIAN
14 Tlousttie o runpoanse coie bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 006006 I
ODHICHHE H CHCTCMATHAII SHARHH https://m.eds00.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
16
IKCIIEPUMEHTATLHBIX 33129 https://m.edsoo.ru/00addbfa
K 6ota Ne2
17 | «Onexmpommrecexas mcoors BuGmworera LIOK
P g HHATHHA: https://m.edsoo.ru/00addecQ
XVWMHYECKUE PEaKIUU B PACTBOPax»
OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK
18 N
XUMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
X .C
10| xenmscone cofiorss, oryserne BuGmorera LIOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
II 0 Ne 2
20 «IIT)?)I;THZ:IJ/IK;;CIOIEI:OT; Kch::LIT e11/;/13e eHue bubmmorexa [JOK
. yzl - 1Y https://m.edsoo.ru/00ade348
€€ CBOICTBY
| s o
peartmi, g p a https://m.edsoo.ru/00ade488
n30BITKE
22 OOmas xapakTepucTrka sneMeHToB VIA- bubnuoreka LIOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

TPYIIITBI https://m.edsoo.ru/00ade64a
AoTponHbie MOU(UKAIIUU CEPBIL.
23 Haxonclj:[eHne ceplj H(beé c:ennﬂeinﬁ B bubmorexa HOK
° https://m.edsoo.ru/00ade64a
pupoie. XMMUYECKHE CBOHCTBA CEPBI

24 CepoBonopo, cTpoeHue, PU3nyecKue u bubnuorexa [JOK
XUMHYECKHEe CBOICTBa https://m.edsoo.ru/00ade802
Oxcunpl cepsl. CepHasi KUCIIOTa,

25 (1)1431/12601(1/116) u XI/II\EI/I‘IGCKI/IC CBOIICTBa, Brbmiorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus bubnnorexa [JOK
CEpPHOM KUCIOTH. XUMHUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY)KaroIlen Cpeibl COETUHEHUSIMH CEPbI

97 Brraumcinenre MacCoBOM JOJH BEIXOa bu6moreka [IOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3J1eMeHToB VA-

28 rpynmnsl. A30T, paCIpOCTPAHEHHUE B bubmuorexa [JOK
npupoje, GU3NIECKHE U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pu3ndeckue U XUMUICCKUE bubnmuoreka [JOK
CBOWMCTBA, MMOJIy4CHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004
[IpakTrueckast pabota Ne 3 o Teme

30 «IPIOJIyquI/Ie aleMHaKa H3Y4YCHHE €TO bubmmorexa LIOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, eé Gusndeckue u bubnnoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

39 aMMOHHSI B KQUeCTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. XuMuueckoe 3arps3HeHne
OKpY’Kalollel Cpelibl COCIMHEHUSIMH a30Ta

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

dochop. Oxcun dpocdopa (V) u pochopuas

bubmuoreka [JOK

33 KI/ICJUIOTa, ¢bu3nvecKkrue 1 XUMUYECKHE httos.//m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4CHUE
Hcnonb3oBanue hocdaToB B KauecTBE
34 MHHEPAJIbHBIX yﬂq())6p(£HHﬁ. 3arpsizHeHue Brbmiorexa LIOK
B https://m.edsoo.ru/00adfc20
MPUPOHOM cpeabl Gocaramu
35 Yrunepon, pacupoCcTpaHEeHHE B IIPUPOJE, bubnuorexa [JOK
bu3MUeCcKre U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJIOTHICCKUE bu6mmoreka [{OK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM yIIiepoJia https://m.edsoo.ru/00adfebe
(V)
37 VYroJsibHAsI KUCIIOTA U €€ COJIH Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTtruueckast pabota Ne 4 o Teme
38 "l'll)onyqune yrielmcnoro rasa. Bubnuorexa LIOK
https://m.edsoo.ru/00ae027e
KadgectBennas peaxius Ha kapOoHAT-HOH"
[lepBoHauanbHBIEC TIOHATHS 00
39 oprpaHI/IquKHX BEIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 Kpemuwuii u ero coenuHeHus bubmorexa HOK
https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME bubmuoreka [JOK
«Baxkueinne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padota Ne3 o teme
42 «Baxcrl){eﬁmne EeMeTaJ‘IJ‘IBI U UX bubmuorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS
43 OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka LIOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

JJIEMEHTOB — METAIUIOB. MeTamnueckas
CBsA3b U MCTAJNIMYCCKAasl KPUCTAJUIMYCCKAA
pemiéTka. PuU3nYECKUE CBOMCTBA METAIOB

https://m.edso0.ru/00ae103e

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN Brbmiorexa LIOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mue crocoOb! OTYYCHHS METAJLIOB.
CrinaBel. Beruncnenus no ypaBHEHUSIM bubnuorexa [JOK
45 .
XAMHUYECKHX PEaKIUi, eCII OJIMH W3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
41 Wenowbie MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KAJTUS bubmorexa OK
https://m.edsoo.ru/00ae14b2
49 IllenoyHo3eMeNnbHBIC METAIIJIBI — KATBIIUN U bu6mmoreka [IOK
Marui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHNS KaJIbLIU bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUI
N . bu6mmoreka [JOK
52 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padota Ne 6 o Teme
53 ")IIZéCTKOCTL Bolzju,l A METOIBI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
>4 ATioMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHJIA U bubnuorexa [IOK

TUAPOKCHU A

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

% Aeneso L https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, Tuapokcuisl u con xenesa (1) u 1 bubnmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA 1
S 1 Bnmmorexs [1OK
«BakHeNmme MEeTaIUIbI U UX COEAUHEHUS https://m.edso0.ru/00ae3de8
Berurcnenus 1o ypaBHEHUSM XUMHYECKUX
60 | wsbwrce s conepia mpuvecrs. 1 Bnmmorexs [1OK
BerurcieHuss MacCoBOM 10T BBIXOAA https://m.eds00.ru/002e1750
MIPOJTyKTa PEaKIuu
61 O0001IeHe U CUCTEMAaTHU3aIUs 3HAHUHA 1
62 O06001IeHNe U CUCTEMAaTH3al|sl 3HAHUA. 1
63 BeniectBa n maTepualnbl B TOBCEAHEBHOM 1 bu6mmoreka [IOK
KHM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubmuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHun 3K0JI0rHYECKUX 1 bubnuorexa [JOK
mpooemM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. IToroBast KOHTpoJibHas 1 bubnuoreka [JOK
pabora. https://m.edsoo.ru/00ae0d0a
67 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 67
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 ximacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO

«M3narensctBO «lIpocBemenue»



