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NOACHUTENIbHASA 3AMNMNCKA

MporpaMmma no XMMmMmM Ha ypoBHE OCHOBHOIo obuwero ob6pasoBaHus CcocTaBNeHa Ha OCHOBe TpeboBaHUI K
pe3y/ibTaTaM 0CBOEHUS OCHOBHOM o6pa3oBaTesibHOM NpOrpaMMbl OCHOBHOro obuwero o6pasoBaHus,
npeactasneHHbix B ®FOC OO0, a Takke Ha ocHoBe deaepanbHon paboyen nporpamMMbl BOCMIUTAHUS U C
YYETOM KOoHUEeNnuMn npenogaBaHus ydebHoro npegMeTta «Xummsa» B obpasoBaTesibHbIX OpraHu3aumnsax
Poccuiickoin ®eaepaunm.

MporpamMma no XxMMmnun Aa€T NpeacTaB/ieHne o0 Luensx, obwel ctpatermm obydeHus, BOCNUTaHNSA U
pa3BuUTUA obydatomxcs cpeacTeamMmm yuyebHoro npeaMeTa, ycTaHaBNMBaeT o6s3aTe/lbHOEe NpeAMeTHoe
coAep)xaHue, NnpegycMaTpmBaeT pacnpeiesieHme ero o KiaccaM U CTPYKTYpUpoBaHMeE Mo pa3genaM u
TemMaM nporpamMmmbl N0 XUMUKN, ONpPeaensaeT KONMUYECTBEHHbIE N KAYECTBEHHbIE XapaKTepPUCTUKU
coepXXaHusi, pEKOMEHAYEMYIO MOC/IeA0BaTE/bHOCTb U3YUEHUSS XUMUN C YUYETOM MEXNPEAMETHbIX U
BHYTPUNPEAMETHbIX CBSI3EN, JIOFMKWN yYeBbHOro rnpouecca, Bo3pacTHbIX 0COBeHHOCTEel 06yyatoLmnxXCs,
onpeaensieT BO3MOXHOCTU NpeaMeTa Ans peanusauum TpeboBaHUi K pe3ynbTaTtaM 0CBOEHUS OCHOBHOWM
obpa3zoBaTenbHOl NporpaMMbl Ha ypoBHE OCHOBHOIO obuero obpa3soBaHus, a Takxe TpeboBaHui K
pe3y/bTaTaM 06y4eHUss XMMUKN Ha YPOBHE LeNnen nayvyeHns npeaMmeTa U OCHOBHbIX BUAOB YuYebHo-
no3HaBaTeNbHOW AesTeNbHOCTU 0byuyatowerocs no 0OCBOEHNIO y4ebHOro coaepxaHus.

3HaHWE XMMUM CNYXUT OCHOBOM ANns POpMUPOBaHUS MUPOBO33peHns obydatowerocsl, ero
npeacraBfeHUN 0 MaTepuasibHOM e4NHCTBE MUPA, BaXXHYO poSib UrpatoT GopMUpyeMble XUMMEN
npeacTtaB/ieHUS O B3aMMONpeBpaLLeHMsIX aHeprum n 06 aBoaLMK BeWwecTB B Npupoae, 0 nyTax
peweHus rnobanbHbiX NPobaeM yCTOMUYMBOro pa3BUTUS YeI0BEYECTBa — CbipbEBOW, SHEPreTUYECKOoNn,
NMULWEBON N 3KONI0OrMYeckon 6esonacHoCTn, Npobnem 34paBoOOXpPaHEHUS.

N3yuyeHne xmmMun:

cnocobCcTByeT peannsaunm BO3MOXHOCTEN A1 CaMOpa3BUTUS U (POPMUPOBAHUSA KYJbTYPbl TMYHOCTU, eé
obuwer u PyHKUMOHANbLHOW FPaMOTHOCTH;

BHOCUT BKJ1a4 B GOPMMPOBAHNE MbILLJIEHUS N TBOPUYECKMX CNOCOBHOCTEN 06y4YaloWwmMxXcsl, HaBbIKOB MX
CaMOCTOATENIbHOM y4YebHOMN AeATENbHOCTU, SKCNEPUMEHTASIbHbLIX U UCCNEeA0BaTENbCKUX YMEHUN,
HeobxoaAnMbIX KaK B MOBCEAHEBHOM XM3HWU, TaK U B NpodeCcCUOHaIbHON AeATeNbHOCTH;

3HAKOMUT CO cneumdmKon HayyYHOro MblileHus, 3aKaaabiBaeT OCHOBbI LIeNOCTHOro B3rns4a Ha
€ANHCTBO NpMpoabl N YenoBeKa, SABNSEeTCS OTBETCTBEHHbIM 3TanoM B GOPMUpPOBAHUN eCTeCTBEHHO-
Hay4HOW rpamMoTHOCTMN O0b6yudatoWmnXCs;

cnocobctByeT GOPMUPOBAHUIO LLIEHHOCTHOIO OTHOLLEHMS! K eCTEeCTBEHHO-Hay4YHbIM 3HaHUAM, K NMpupoae,
K 4YenioBeKy, BHOCUT CBOW BK/aA B aKonornyeckoe obpasosaHue oby4yatowmxcs.

JaHHble HanpaBneHusa B obyueHnn xmummnmn obecneunsaroTca cneumdukon cogepxaHms yyebHoro
npeaMeTa, KOTopbI ABNsSeTCa nejarormyeckm agjanTUpoBaHHbIM OTpaxeHneM 6a30BOM HayKM XMMUKN Ha
onpefenéHHOM 3Tarne eé pa3BuUTuUS.

Kypc XxnmmMmnun Ha ypoBHeE OCHOBHOIO obuero ob6pasoBaHns OpueHTUpoBaH Ha ocBoeHne obyyatowmnmmncs
CUCTEMbI NepBOHaYabHbIX MOHATUA XMMUU, OCHOB HEOPraHNUYECKOM XMMUN U HEKOTOPbIX OTAENbHbIX
3HAUYMMbIX MOHATUIA OPraHNYECcKONn XUMNK.

CTpyKTypa coaep>aHus nNporpaMmMbl Mo XMMUK cchopMMpOBaHa Ha OCHOBE CMCTEMHOIO noaxoaa K eé
nsydeHuio. CogepxxaHme CKaabliBaeTCs U3 CUCTEMbI MOHATUIA O XMMUYECKOM 3/IEMEHTE M BELLECTBE U
CUCTEMbI MOHATUIN O XMMMYECKOW peakumm. O6e 3T CUCTEMbI CTPYKTYPHO OpPraHM30BaHbl MO NPUHLMNY
nocneaoBaTeNlbHOr0 pasBUTUSA 3HaHMIA Ha OCHOBE TEOPETUYECKMX NPEeACTaBIEHUIA PA3HOr0 YPOBHS:

— @TOMHO-MOJIEKYIIPHOI0 YYEHUHA KaK OCHOBbl BCEro eCTeCTBO3HaHUS;
- MNMepuoanyeckoro 3akoHa [1. . MeHaeneeBa Kak OCHOBHOIO 3akKOHa XUMUU;

— Y4YEHNA O CTPOEHUN aTOMa U XNUMUYECKOMN CBA3U,



- Hpeﬂ,CTaBﬂeHMVI 06 3ﬂeKTpO}1MTquCKOVI Anccounaunmn BeEWECTB B pacCTBOopax.

TeopeTnyeckme 3HaHUS paccMaTpMBalOTCS Ha OCHOBE 3MMUPUYECKMN MOJSTYYEHHbIX U OCMbICIEHHbIX
¢akTOB, pa3BMBAtOTCA NOCNEA0BATEIbHO OT OAHOMO YPOBHS K APYrOMY, BbIMOSHAS (YHKLMK
06bACHEHMS U MPOrHO3MPOBAHMSA CBOMCTB, CTPOEHMUS Y BO3MOXHOCTEN NPaKTUYECKOro NpUMEHEHNs U
NoJlyYeHUs U3yYaeMbiX BELLECTB.

OcBoeHue nporpaMMbl N0 XMMMK cnocobcTeyeT GOpPMMPOBAHMIO NMpeacTaBleHNss 0 XUMNYECKOM
COCTaBMIAOLWEN HAYYHON KapTMHbI MMpa B JIOTMKE €€ CUCTEMHOM NMpupoabl, LEHHOCTHOrO OTHOLIEHUNS K
Hay4YHOMY 3HaHMIO N MeTOAAM MNO3HaHMSA B HayKe. M3yyeHne XMMNmM NponucxoauT C NpuBaevYeHmneM
3HAHMN U3 paHee U3y4deHHbIX Y4ebHbIX npeaMeToB: «OKpyxatlownin mnp», «bnonornsa. 5-7 knaccol» u
«dun3mnkKa. 7 Knacc».

Mpn M3yyeHUn XMMmmn nponcxoamt opMrUpoBaHNE 3HaHUN OCHOB XMMUYECKOW HayKKn Kak obnactu
COBPEMEHHOI0 €CTECTBO3HAHUS, NPAaKTUUYECKON AEATENIbHOCTU YesioBeKa M Kak 04HOIMo M3 KOMMOHEHTOB
MMUPOBON KyNbTypbl. 3aga4va y4ebHoOro npegmeTa CocTouT B GOPMUPOBAHMN CUCTEMbI XMMUYECKMX
3HaHMN — BaXKHenWmnx hakToB, MOHATUNA, 3aKOHOB U TEOPETUYECKMX MONOXKEHWIM, AOCTYMHbIX
0606LeHMN MUPOBO33pPEHYECKOro XxapakTepa, A3blka Haykun, B NpuobLieHnn K Hay4YHbIM MeToAaM
NO3HaHMS NpPU N3YYEHMN BELLECTB U XMMUYECKMX peakumin, B GOpMNPOBaHUN U PasBUTUN
no3HaBaTesibHbIX YMEHUN N UX NMPUMEHEeHNU B y4ebHO-no3HaBaTelbHOM U y4ebHOo-nccnenoBaTelbCKOM
AesaTenbHOCTU, 0OCBOeHMKM npasun 6esonacHoro obpalleHns C BewecTsaMm B NOBCEAHEBHOM XMU3HW.

Mpn N3yYeHMn XMMUN Ha YPOBHE OCHOBHOIO 06Liero o6pasoBaHus BaxHOe 3HaUYeHne npruobpenn Takme
uenm, Kak:

- (hopMMpOBaHUE MHTENNIEKTYa/lbHO Pa3BUTOM JIMYHOCTU, FOTOBOM K cCaMoobpa3oBaHuio,
COTPYAHWYECTBY, CAMOCTOSTE/IbHOMY MPUHSITUIO PELLEHWNI, CNOCO6HON afanTUpoBaTbCs K BbICTPO
MEHSOLLNMCS YCNIOBUAM XXU3HMU;

— HanpaBJ/IEHHOCTb 06yYeHns Ha cucTtemaTnyeckoe npuoblieHmne oby4datoWwmnXcst K CaMOCTOATENTbHON
Nno3HaBaTe/IbHON AEATENbHOCTU, HAay4YHbIM MeTOAAM MO3HaHWUS, GOPMUPYIOLMM MOTMBALMIO U pa3BUTME
CcnocobHoCTel K XUMunu;

— obecrneyeHmne ycnoBuii, cnocobCTBYOWMX NpuobpeTeHnto obyyatowmMMmcsa onbiTa pasHoobpasHom
AeATeNbHOCTU, MNO3HAHMS M CaMOMO3HAHMS, K/TIOUYEBbLIX HaBbIKOB (K/IHOYEBbLIX KOMMNETEHLUNI), MMEOLLNX
YHMBepCcanbHOEe 3Ha4YeHMe ANS pa3/INYHbIX BUAOB AEATENbHOCTY;

- cbopmmnpoBaHme obueln GyHKUNOHANBHOM N eCTeCTBEHHO-HAY4YHOW rPpaMOTHOCTH, B TOM UYMCe YMEHUI
06BbACHATDb M OLEHMBATb SB/IEHUS OKpYXXatowwero Mmpa, UCnosib3ys 3HaHUSA M ONbIT, NOJlyYEeHHble Npu
N3y4YeHUU XMMUKN, NPUMEHSATb UX NpU peweHnn npobseM B NOBCEAHEBHOM XU3HM U TPYAOBOM
AeATenbHOCTH;

- (popMUpoBaHUe y ob6yvatoWmMXcs ryMaHUCTUYECKMUX OTHOLEHWM, MOHUMaHUS LEHHOCTU XUMUYECKUX
3HaHWI Ans BbIpaboTKM aKONOrnMyeckn LenecoobpasHoro noseaeHus B 6biTy U TpyaOBOM AEATENbHOCTH
B LieNsAX COXpPaHEHUS CBOEro 340POBbs U OKpYXXatoLen NpupoaHon cpeabl;

- pa3sBuTUE MOTMBALNM K 06y4YeHMIO, CNOCOBHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCMMUTAHUIO Ha OCHOBE
YCBOEHMUs obLieyenoBeyeckmx LeHHOCTEN, MOTOBHOCTU K OCO3HAHHOMY Bbl6opy npoduns u
HanpaBNeHHOCTU AasnbHelwero oby4deHus.

O6uee 4ncno 4Yacos, OTBEAEHHbIX A1 U3YUEHUS XMMUKX Ha YPOBHE OCHOBHOro obwero ob6pa3soBaHus,
cocTasnsieT 136 yacoB: B 8 kilacce - 68 yacos (2 yaca B Hegento), B 9 knacce — 68 yacos (2 yaca B
Heaenw).



COAEP>XXAHUE OBYYEHUSA

8 KJ1ACC
NMepBOHaYaNbHbleé XMMNUYECKUE MOHATUSA

MNpeaMeT XMMUK. Pofib XMMUU B XU3HU YenoBeka. XMMUS B CUCTEMe HayK. Tena u BellecTsa.
dusnyeckne CBOICTBa BELLECTB. ArperaTHoe COCTosiHMe BellecTB. MNoHATME 0 MeToAaxX NMo3HaHWUS B
XUMUU. YunCTble BellecTBa U cMecu. Cnocobbl pasaeneHms cMecei.

ATOMbI 1 MONEKYJbl. XMMUYECKMe 31eMeHTbl. CUMBOJ/bI XUMUYECKMX 3/IEMEHTOB. MPOCTbIE U CITOXHbIE
BeLWEeCcTBa. ATOMHO-MOJIEKYISIPHOE YUYEHUeE.

XuMunyeckasa ¢popMyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3/IEMEHTOB. 3aKOH MOCTOSAHCTBA COCTaBa
BellecTB. OTHOCMTENbHAsA aTOMHasA Macca. OTHOCUMTENbHAsA MONEKysipHas Macca. MaccoBas [0S
XMMUYECKOro 3/IEMEHTA B COEAMHEHUN.

KonnuyectBo BelwectBa. Monb. MonsipHasa Macca. B3aMMocCBSA3b KOiM4ecTBa, Macchl U Ynucna
CTPYKTYPHbIX eanHuL BelwecTsa. Pacuértbl no ¢hopMynamMm XMMMUUYECKUX COeANHEHNA.

dunsnyeckne N XMMnyeckune aBneHus. XmuMnyeckas peakumsa n eé npmsHaku. 3aKoH COXpaHeHUs Maccobl
BellecTB. XuMmn4yeckume ypasHeHus. Knaccupukaumsa XmuMmyecknx peakumin (CoeanHeHns, pasfoxeHus,
3aMmelleHuns, obMeHa).

XUMHUYECKNIA 3KCNEPUMEHT:

3HAKOMCTBO C XMMUYECKOW Nocyaon, npasunamm pabotel B nabopatopmm n npnémamm obpaweHms c
nabopaTtopHbiM 060pyAOBaHMEM, N3YUEHME N ONnUCaHue PU3nNYecknx cBoONCTs o6pasuoB
HeOpraHMYecKMx BeLecTB, HabnogeHne dusnyeckmnx (NnaBseHne BOCKa, TasiHME nbAa, pacTupaHue
caxapa B CTYMKe, KUMEHNE U KOHAEHCaUMsa BOAbl) U XMMUYECKUX (FrOpeHne CBeYn, NpoKamBaHmne
MeZHOlM NPOBOJIOKM, B3aUMOAENCTBUE Mena C KUC/IOTOM) sBNEHU, HabnogeHne u onncaHme nNpm3HaKkos
NpoTEKAHUA XMMUYECKUX peakumi (pa3sioxXeHne caxapa, B3auMoaencreme CEPHON KUCNOTbI C X/10pMA0M
6apus, pasnoxeHune rugpokcmaa meam (I1) npn HarpeBaHMKn, B3aMMOAENCTBUE Xenesa C paCTBOPOM
conn mMeam (II), nayyeHne cnocoboB pasaeneHns CMecei: C NoMoLb MarHuTa, GubLTpoBaHMe,
BblMapMBaHune, ANCTUANSAUMS, XpoMaTorpadms, NnpoBeaeHne OUYNCTKM NoBapeHHOM conmn, HabntgeHne v
onucaHue pe3ynbTaToB NPoBeAeHUS OMbiTa, WTIOCTPUPYIOLLEro 3aKOH COXPaHeHMs Macchbl, co3gaHue
Moaenen monekyn (LWapocTepXHeBbIX).

Ba)kHeMlwme npeacrtaButTesim HeopraHM4YeCcKux eewecTts

Bo3aoyx — cMechb rasos. Cocrtas Bo3gyxa. Kncnopoa — aneMeHT 1 NpocToe BelwecTso. HaxoxaeHne
Kucnopoga B npupoge, pusnyeckme n xmuMnuyeckmne cBomctea (peakummn ropeHmns). Okcunasbl.
MpuMeHeHWe knucnopoga. Crnocobbl nonyvyeHns Kucnopoaa B nabopatopmm 1 MpoOMbILLIEHHOCTH.
KpyrosopoT kucnopoga B npupoge. O30H — annoTponHas Mmoamdbukaums Kncnopoaa.

Tennoson apPEKT XUMNUYECKON peakUunn, TEpMOXMMUMYECKNE YPpaBHEHWNS, 3K30- N SHAOTEPMMYECKUE
peakuuun. TONMBO: yroab U MeTaH. 3arpsi3HeHMe Bo3ayxa, YCMeHne napHUKoBoro agdekTa,
pa3pyLUeHNe 030HOBOIO Cosl.

Boaopoa - 3NEMEHT 1 NPOCToe BELLECTBO. HaxoxaeHne Bogopoda B npupoae, husnyeckmne u
XUMUYECKNE CBOMCTBA, MPUMEHEHME, CNOCO6bI NoyyYeHus. KUCIoTbl U Conu.

MonsipHbIi 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckune cBoicTBa Boabl. Boga kak pacTtBopuTenb. PacTBopbl. HacbllWeHHbIe N HEHACbILLEHHble
pacTteBopbl. PacCTBOPUMOCTbL BellecTB B BoAe. MaccoBad 014 BewecTBa B pacTesope. XMMmnyeckue
cBoicTBa Boabl. OcHoBaHus. Ponb pacTBOpOB B NpUPOAE U B XU3HU denoBeka. KpyroBopoT BoAbl B
npupoae. 3anH3HeHI/Ie NPpUPOAHbIX BOA. OxpaHa N OUYNCTKa NpUpoaHbIX BOA.



Knaccndukaumns HeopraHMyeckmnx coeamHeHmin. Okcunabl. Knaccndmkaums okcmaoB: coneobpasyowme
(OCHOBHble, KUCNOTHblE, aMbOTEPHbIE) U Heconeobpasytowme. HomeHknatypa okcnuaos. dmusnyeckme m
XMMUYecKne CBOMCTBa OKCMAO0B. MNolyyeHne oKCnaos.

OcHoBaHwus. KJ'IaCCVI(bMKaLJ,VIFI OCHOBAHMUM: LWENOYM " HepacTBOpUMblE OCHOBaHMA. HoMeHKNaTypa
OCHOBaHui. dnanyeckmne N XMMmMYeckme CBOMCTBa OCHOBaHUN. MonyyeHwve OCHOBaHMUM.

Kucnotbl. Knaccndukaumns kmcnot. HoMeHknaTypa KMcnot. dusmyeckme n XxmumMmyeckme CBOICTBa
KWUCNOT. Pag akTuBHOCTM MeTannoB H. H. bekeTosa. lonydyeHue K1Cnor.

Conn. HomeHknatypa conen. ®nsnyeckne n xmMnMyeckmne CBomncTea conen. MNMonyyeHme conen.
eHeTnyeckas CBA3b MeXAy KjacCaMm HEOPraHMYECKNX CoeauHEHWU.
XMMUUYECKUIN SKCNEePUMEHT:

KayeCTBEHHOE ornpeAeneHne CoAepXKaHua KNCnopoaa B BO3Ayxe, nonyyeHue, cobmpanue,
pacrno3HaBaHWe U UlyyeHune CBOMCTB Kucnopoga, HabnoaeHne B3aMMOAENCTBUS BELLECTB C KMC/IOPOAOM
N YC/I0BMS BO3HUKHOBEHMSA U NpeKpaleHns ropeHuns (noxapa), o3HakomsieHme ¢ obpasuamMm OKCMAoB U
onuncaHue ux CBOMCTB, NosyveHne, cobupaHune, pacno3HaBaHWe U U3yvyeHne CBONCTB BOAOPOAA
(ropeHune), B3anmogencrTeme sogopoaa ¢ okcmaom meam (II) (BoO3MOXHO MUCMOMb30BaHME
BuAeomartepmanos), HabnoaeHne o6pasLOB BeleCcTB KOJINYeCcTBOM 1 Monb, nccnenosaHume
ocobeHHoCTEelM pacTBOPEeHUS BELLECTB C Pas3fIMYHON pacTBOPUMOCTbIO, MPUrOTOBJ/IEHNE PAcTBOPOB C
onpeaenéHHONn MaccoBOM A0NEN pacTBOPEHHONO BellecTBa, B3auMoaencrene Boabl C MeTasiaMm
(HaTpueM u KanbumeM) (BO3MOXHO UCMOSIb30BaHWE BUAeOMaTepuasnoB), uccnegosaHme obpasuos
HeopraHWYecKmx BeLLecTB pas/IMYHbIX K1accoB, HabntoaeHne n3MeHeHns oKpackn MHANKATOPOB B
pacTBopax KUCOT U WEIoYEN, N3yyeHne B3anmoaencTems okcnaga meam (II) c pactBopoM cepHo
KWUCNOTbI, KNCNOT C METa/JlaMN, peakumini HeTpanm3aumm, noay4yeHne HepacTBOPUMbIX OCHOBAHWIA,
BbITECHEHME OA4HOro MeTasfna ApYrnuMm M3 pactsopa COMu, pelleHmne 3KCnepuMeHTanbHbIX 3a4a4 Nno TeMe
«Ba)kHenwmne Knaccbl HEOPraHMYeCcKUX COeaUHEHN».,

Mepuoanueckuit 3akoH u NMepuoagnueckas cuctemMa XMMm4yeckunx anemeHTos 1. U.
MeHpeneeBa. CtpoeHMe aToMOB. XMMHnUyeckas CcBsA3b. OKMCNNTENIbHO-BOCCTAaHOBUTEJIbHbIE
peakuyum

MepBble MNoNbITKKU KNaccudukaumm XMMNUUYECKUX 3NEMEHTOB. MoHSATUE 0 rpynnax CXOAHbIX 3/1IEMEHTOB
(WenoYHble M WenoYHo3eMe NbHble METasbl, rasioreHbl, MHEPTHbIE ra3bl). D/IEMEHTbI, KOTOpble
06pa3ytoT aMpoTepHblE OKCUAbI U TMAPOKCUAbI.

Mepnoanydecknin 3akoH. MNMepuognyeckas cucteMa XmuMnyecknx anementos . 1. MeHgeneesa.
KopoTkonepuoaHasa u annHHonepuoaHas dopMbl MNepnoamyeckon cMcteMbl XUMUYECKUX 21eMeHToB /.
WN. MenpeneeBa. Nepuoabl 1 rpynnbl. ®U3nMYeCcKnii CMbICA NOPSAAKOBOro HOMepa, HOMEpPOB nNepunoaa u
rpynnbl 3/1eMeHTa.

CTtpoeHue aTtomoB. COCTaB aTOMHbIX s4ep. M30Tonbl. 31eKTPOHbI. CTpoeHne 3NeKTPOHHbIX 06onouek
aTomoB nepBbiX 20 XMMUYeckux anemeHToB lNepunoanyeckon cuctemol . . MeHgeneesa.
XapaKkTepucTnka XMMMYeCcKoro asieMeHTa no ero noJsioxeHuto B MNepuoagndeckon cucreme . U.
MeHpeneesa.

3aKOHOMepHOCTM M3MEHEHUA paaAnyCa aTOMOB XMMUNYECKNX /1IEMEHTOB, METAJIJTUHECKUX U
HeMeTaNIMYeCKNUX CBONCTB Mo rpynnam m nepunoaam.

3HaveHue MNepmnoanyeckoro 3akoHa un Nepnoanyeckorn CMCTeMbl XMMUYECKMX INIEMEHTOB AN Pa3BUTUS
HayKku u npaktukn. . . MeHgeneeB — y4Y€HbIA N rpaxaaHuH.

XuMunyeckas cBasb. KoBaneHTHas (MonsipHas n HeMnonspHas) CBA3b. DNEKTPOOTPMLATENBHOCTb
XUMNYECKNX 3N1EMEHTOB. MIOHHas CBSA3b.

CteneHb okucnenms. OKUCANTENbHO-BOCCTAHOBUTENbHbIE peakumun. Npoueccbl OKUCIEHNS U
BOCCTaHoOBMEeHUsA. OKUCAUTENN U BOCCTAHOBUTENMN.



XUMHNUYECKNIA SIKCNEPUMEHT:

n3ydyeHune 06p63LI,OB BELLECTB META/IJZIOB N HEMETAJIJ10B, B3aMMoaencrene rmapokcunaa LUnHKa C
pacTtBOpaMn KUCIOT U Luenoqeﬁ, npoBeAeHNE ONbITOB, MNTIOCTPUPYHOWNX NMPpUMEPLI OKUCITUTEJTbHO -
BOCCTAQHOBUTEJIbHbIX peaKLJ,MVI (ropeHme, peaKunn passioXXeHus, CoeLI,VIHeHVIFl).

Me)xnpeaMeTHbIe CBA3M

Peanusaums MexnpeaMeTHbIX CBA3ei Npu U3yUYeHUn XMMUM B 8 KJlacCce OCYLLECTBIISIETCS Yepes
MCMOSIb30BaHUE KaK 06LLMX eCTECTBEHHO-HAYyUYHbIX MOHATUI, TaK U NOHATUIA, SBNSIOWMXCA CUCTEMHbIMU
ANS OTAENbHbIX NPeAMETOB eCTeCTBEHHO-HAay4YHOro uMKna.

Ob6LMe ecTeCTBEHHO-HayYHble MOHATUA: HaYUHbI daKT, rMnoTesa, Teopus, 3aKOH, aHaNu3, CUHTES,
KNaccudukauusi, NepuoanyHoCTb, HabnogeHne, sKCNepuUMeEHT, MOJAEIMPOBaHNE, U3MEPEHUE, MOAENb,
ABNEHNE.

®du3nKa: MaTepusi, aToM, 3NEKTPOH, MPOTOH, HEMTPOH, NOH, HYKNWA, U30TOMbl, PaAM0aKTUBHOCTb,
MOJIEKYNa, 3NIEKTPUYECKUIA 3apaj, BELWECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHME BeLlecTBa, ras,
(husnyeckme BENNUNHBI, €AMHULI U3MEPEHUS, KOCMOC, NMiaHeTbl, 3B8é3abl, CoNHLUE.

Buonorusa: ¢doTtocmHTes, AbixaHue, buocdepa.

leorpadus: atmocdepa, rmapocdepa, MUHeEpPasnbl, rOpHble NOPOAbl, MOSIE3HbIE UCKOMAEMbIE, TOM/IMBO,
BOAHbIE pecypchbl.

9 KJIACC
BewiecTBO U XMMHNUYECKas peakuus

Mepuoandeckunii 3aKoH. Neproanyeckas cucteMa XmMnyeckmx aneMeHToB . . MenageneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUWN CBONCTB XMMUYECKUX 3JTIEMEHTOB NEPBbIX TPEX NEPUOAOB,
Kanus, Kanbums U UX COeAUHEHNI B COOTBETCTBUM C MOJTIOXXEHMEM 3/1EMEHTOB B lNeproanyeckoi
CUCTEME U CTPOEHMEM UX aTOMOB.

CTpoeHme BELlecTBa: BUAbl XMMNYECKON CBSA3U. TUMbI KpUcTanamyeckux peléTtok, 3aBMCUMOCTb CBOWNCTB
BelwecTBa OT Tuna KpMCTaﬂﬂMHeCKOIz peweéTkn n Bmnaa XUMUYECKOWN CBA3MN.

Knaccndukaumnsi 1 HOMeHKNaTypa HeOpraHMYecKMx BellecTB. XMMUMYeckne CBOMCTBA BELLECTB,
OTHOCALLMXCSA K Pas/INYHbIM KflacCaM HeopraHMJeckMx COeaMHEHUI, reHeTMyeckas CBa3b
HeopraHMYecKMxX BEeLLecTB.

Knaccndukaumsa XMMMYECKMX peakuui no pasanyHbiM NpmM3HakaM (Mo YMCy M COCTaBy y4acCTBYIOLWMX B
peakunn BeLLecTs, No TensioBoMy 3pdeKkTy, N0 NU3MEHEHUIO CTEMNEHEN OKUCNEHNS XUMUYECKMX
3/1eMEHTOB, Mo 06paTMMOCTK, NO y4acTUIO KaTanusaTopa). DK30- U 3HAOTEPMUYECKME peaKLUmH,
TEPMOXMMUYECKME YPABHEHMS.

MoHsATME O CKOPOCTU XMMUYECKOM peakumun. MNMoHAaTMe 06 obpaTuUMbIX N HEO6PATUMbIX XMMUYECKUX
peakumsix. MOHATUE O FOMOreHHbIX U FreTEPOreHHbIX peakuunsax. MNoHaTne o katanmse. NoHaTme o
XMMNYECKOM paBHOBECUU. DaKTOPbI, BAUSIOWME HA CKOPOCTb XMMNUYECKOWN peakumMn 1 NooXeHne
XMMNYECKOro paBHOBECHSI.

OKNCNNTENbHO-BOCCTAHOBUTENbHbIE peakuuu, 3ﬂeKTpOHHbIVI 6anaHc OKNCNMTENbHO-BOCCTAHOBUTETbHOMN
peakuumn. CoctasneHune ypaBHeHMVI OKNC/INTEJIbHO-BOCCTAHOBUTENTbHbIX peaKLlMVI C NCNos1ib30BaHNEM
MeToda 3/TEKTPOHHOIO 6anaHca.

Teopusa aNeKTPONIMTUYECKO ANCCOUMAaLMA. DNEKTPOSIUTLI U HESNEKTPOSIUTbI. KaTMOHbI, aHUOHBI.
MexaHu3M aAMccoumaumm BELWECTB C Pas3fIMUYHbIMU BUAAMU XMMMYECKOW cBs3n. CTeneHb anccoumaumm.
CunbHble 1 crabble 3NeKTPONNTLI.



Peakumm MOHHOro obMeHa. YCnoBus nNpoTekaHMs peakuuii MOHHOrO 06MeHa, NOJHble U COKpaLLEHHble
MOHHble YypaBHEHUA peakunin. CBOMCTBa KMCNOT, OCHOBAHUI 1 conei B cBeTe NpeacTaBfieHnin 06
3MEKTPOSIUTUYECKON Anccoumnaummn. KayecTBeHHble peakuun Ha MOoHbI. MoHATUE O r’MAPON3e CoNen.

XUMHNUYECKNIA SKCNEPUMEHT:

03HAKOMJIEHNE C MOAENSIMU KPUCTANINTMYECKMNX PELUIETOK HEOPraHMYECKMX BELLECTB — METAJ/I0B U
HeMeTannoB (rpaduTta 1 anMasa), CNoXHbIX BelecTB (Xxnopuaa HaTpus), nccneagoBaHne 3aBMCMMOCTH
CKOPOCTM XMMMYECKOWN peaKkunmn OT BO3AENCTBUS pas3inyHbIX akTOpoB, UccienoBaHme
3/1eKTPONPOBOAHOCTM PACTBOPOB BELLUECTB, Npouecca ANCCoUMALMN KMCAOT, LWeSloyen n conen
(BO3MOXHO MCMOJIb30BaHMe BMAEO MaTepUasoB), NpoBeAeHUE OMNbITOB, WTIOCTPUPYIOWMX MPU3HAKK
npoTeKkaHus peakumin MoHHOro obMeHa (obpasoBaHune ocagka, BblaeneHue rasa, obpasosaHue Boabl),
ONbITOB, UAIKOCTPUPYOLWKMX MPUMEPbl OKUCINTENIbHO-BOCCTAaHOBUTESbHbIX peakuui (ropeHne, peakumm
pa3noXeHus, coegMHeHNs), pacrno3HaBaHMe HeEOpPraHM4YecKmMX BeLlecTB C MOMOLLbIO KauyeCTBEHHbIX
peakuMin Ha UOHbI, pelleHne aKCNepuMeHTanbHbIX 3a4au.

HemMeTansnbl n nux coeguHeHunn

Obuwas xapakTepmcTuka ranoreHoB. OCo6eHHOCTM CTPOEHMS aTOMOB, XapaKTepHble CTeNeHU OKUCEHNS.
CtpoeHune n pmsnyeckme CBOMCTBaA NPOCTbIX BELWECTB — rajiloreHoB. XMMNyeckme CBOMCTBA Ha npuMmepe
xnopa (B3aMMoaencTBmMe C MeTasnamm, HemeTananamm, wenodyamm). Xnoposogoposd. ConsHas KMCIoTa,
XUMMYECKne CBOMCTBaA, NoayyeHne, npuMeHeHune. [leictBme xaopa u XJ10poBoaopoaa Ha opraHusM
yenoseka. BaxHenwme xnopuabl n UX HaXoXaeHne B Nnpmpoae.

Obwasn xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHUS aTOMOB, XapaKTepHble
cTeneHun okncneHms. CtpoeHne n dunsmyeckme CBOMCTBA NPOCTbIX BELLeCTB — KMCopoaa U cepbl.
ANnoTponHble MoaAndUKaLnum Kncnopoaa v cepbl. XmMnyeckume ceoiictea cepbl. CepoBoaopos, CTpoeHune,
dur3nyeckme n xummdeckme csomcrea. OKcmabl cepbl Kak NpeacTtaBUTENM KUCAOTHbIX okcuaoB. CepHas
KucnoTa, pusnyeckne n xmMmyeckume ceoncrtea (oblwmre Kak npeacraBmTens Knacca KMCNoT um
cneundunyeckme). XmuMmyeckme peakumm, fexalime B OCHOBE MPOMbILWIEHHOro cnocoba nosyyeHus
CEPHON KMUCNOTbl. NpuMeHeHWe cepHol KncioTbl. CONM CEPHON KNCOThI, KaYeCTBEHHAs peakumsl Ha
cynbdaTt-noH. HaxoxaeHne cepbl n eé coeanHeHnin B npnpoae. XMMNUYECKoe 3arpsisHEHNE OKPYXatoLen
cpenbl CoeaMHEHNSMUN cepbl (KUCOTHbIE A0XAW, 3arpsi3HEHUE BO34yXa M BOAOEMOB), CNOCO6bI ero
npeaoTBpaLleHus.

O6wasn xapaktepuctuka anemeHToB VA-rpynnbl. OCO6eHHOCTN CTPOeHMS aTOMOB, XapaKTepHble CTENEHMU
oKucneHus. A30T, pacnpocTpaHeHune B Npupoae, dnanyeckne n xmMmnyeckme cBomcTea. Kpyrosopot
asoTa B npupoae. AMMMaK, ero GManyYeckmne n XxMMmnyeckmue CBOMCTBa, NMosly4yeHue u npumeHeHme. Conu
aMMOHWUSA, UX PU3NYECKUE N XUMUUYECKNE CBONCTBA, NpuUMeHeHMe. KayecTBeHHas peakuus Ha MOHbI
aMMOHWUA. A30THas KMCNoTa, €é nony4veHue, pusmyeckme n xmmMmnyeckme cesomncraea (obline kak
npeacTaBUTENS Kiacca KUCNOT n crneundunyeckme). Ucnonb3oBaHMe HUTPATOB M CONEN aMMOHMUS B
KayecTBe MUHEpanbHbIX YA06peHuin. XumMmnyeckoe 3arpsisHeHMe OKpy Katowwen cpeabl CoeanHEeHNSIMN
a3oTa (KMCNOTHblE A0XAM, 3arps3HeEHUEe BO34yXa, NO4YBbl U BOA0EMOB). Ddocdop, annoTpornHbie
mMoandukaummn docdopa, dusnveckme n xummdeckme ceomcrea. Okemg docdopa (V) n docdopHas
Kucnota, pusmMyeckne n xmmMnyeckme CBOMCTBa, NonydeHue. cnonb3oBaHue ocdaToB B KayecTBe
MUHepanbHbIX yaobpeHui.

O6wasn xapaktepuctuka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS aTOMOB, XapaKTepHble
CTeneHn oKNcneHus. Yrnepoa, annoTponHble MmoandmkKaumm, pacnpocrpaHeHmne B npupoae, dunsmdeckmne
N XMMu4yeckume ceolictea. Aacopbumnsa. KpyrosopoT yrnepoaa B npupoge. Okcmabl yrnepoaa, ux
dur3nyeckme n xmumMmmyeckme CBOMCTBa, AENCTBME HA XUBbIE OPraHM3Mbl, NOIyYEHUE U NPUMEHEHME.
2konormyeckue npobnembl, cBsizaHHble € okcmaoM yrnepoga (IV), runoresa rnobanbHOro notenaeHns
KAnMaTa, NapHUKOBbIN 3 deKT. YrosibHas KUcaoTa u eé conn, nx pusmdeckmne n XxXmMmmyeckme CBOMCTBa,
nosiyyeHue n npmMmeHeHune. KadectseHHas peakumns Ha kapboHaT-noHbI. Micnonb3oBaHne KapboHaToB B
6bITY, MeanuuHe, NPOMbILLIEHHOCTN N CEIbCKOM X03AMUCTBE.

MepBOHayasbHbIe NOHATUSA 06 OpraHMYeCcKMX BeLLeCTBaX KakK O COeaAMHEHUsIX yrnepoaa (MeTaH, sTaH,
3TU/EH, aUETUNEH, 3TAHOJ, MMMLEPUH, YKCYCHasa KucroTa). NMpupoaHble UCTOYHMKM YTIeBOoA0POAOB
(yronb, NpMpoAHbI ra3, HedTb), NpoAYKTbl ux nepepaboTku (6eH3nH), nx posnb B 6bITY K
NPOMbILLIEHHOCTU. [ToHATHE 0 BMOOrMYeCcKM BaXKHbIX BeLeCcTBax: Xupax, 6enkax, yrneeogax — u mx
pOSIN B XW3HM YenoBeka. MaTepunanbHoe eanHCTBO OPraHNYeCKnUX U HeopraHn4yeckmx CcoegmHeHnn.



KpeMHuii, ero dusnyeckmne n XxMMmyeckne CBOMCTBA, NoayvyeHne n npumeHeHme. CoeguHeHUs KpeMHUS
B nNpupoge. O6wue npeacrasneHms 06 okcuae kpemHusa (IV) n kpemHneson kucnote. CunukaTbl, UX
ncrnosb3oBaHue B 6bITy, B NPOMbILLIEHHOCTN. BaxHenwme cTpouTenbHble MaTepuanbl: Kepamuka,
CTEKNO, uemMeHT, 6eToH, xenezobeToH. MNMpobnembl 6€30MacHOro MCNOsIb30BaHUSA CTPOUTENbHbIX
MaTepuasioB B NOBCEAHEBHOW XU3HW.

XUMHNUYECKNIA IKCNEPUMEHT:

n3ydeHue ob6pa3LoB HEOpPraHM4YeCKNX BELLECTB, CBOMCTB CONSHOM KMUCNOThl, MpOBEeAEHNE KavyeCTBEHHbIX
peakunin Ha XNopuAa-noHbl U HAbAeHMe NMPU3HAKOB MX NPOTEKaHUs, ONbITbl, OTpaxawlLme
dusnyeckme n XmumMmm4eckmne CBOMNCTBA ranoreHoB N nx coeanHeHui (BO3MOXHO MCMOb30BaHue
BMAeoMaTepmasnoB), 03HaKOM/IeEHMe C obpa3uamMum xnopuaos (rasoreHnaoB), 03HakomaeHue ¢ obpasyamm
cepbl U eé coegnHeHnsaMn (BO3MOXHO MCMNOSIb30BaHMe BuaAeoMaTepmanoB), HabnogeHne npouecca
obyrnmBaHmsa caxapa noa AENCTBMEM KOHUEHTPUPOBAHHOM CEPHOM KUCAOTbI, U3YUEHNE XMMUYECKUX
CBOMNCTB pa3baBieHHOM CEpPHOMN KNCOTbl, NpOBeAEeHNE KAaYeCTBEHHOM peakumn Ha CyJibpaT-noH un
HabnoaeHne nNpusHaka eé npoTeKaHus, 03HaKoMeHne C pusnveckumm CBOMCTBaMm a3oTa, dhocdopa um
X coeAMHEHNM (BO3MOXHO UCMOSIb30BaHMe BMAeOMaTepuanos), obpasuamm a3oTHbIX U POCHOpPHbIX
yaobpeHuin, nonyyeHme, cobmpaHme, pacnosHaBaHMe N n3yyeHune CBOMCTB aMMMaKka, npoBeaeHne
KauyeCTBEHHbIX peakumii Ha MOH aMMOHUSA U pocdaT-NMoH N U3yyeHne NPU3HaAKOB UX NPOTEKAHUS,
B3aMMOAENCTBME KOHLUEHTPUPOBAHHOM @30THOW KNCIOThI C MeAblo (BO3MOXHO MCNOMb30BaHUe
BMAEOMaTepmnanoB), U3y4eHUe Modenen Kpuctannmyeckux pewéTok anmasa, rpadura, dpynnepeHa,
O3HaKoMIeHHWe C rnpoueccom aacopbumm pacTtBOpPEHHbLIX BELECTB aKTUBUPOBAHHbLIM YI1EM U
YCTPOMCTBOM NpoOTUBOrasa, noslyyeHue, cobmpaHume, pacrno3HaBaHue n nsyyeHue CBOWCTB YIr/IeKUCIOro
rasa, NnpoBeAeHMe KayeCTBEHHbIX peakuui Ha KapboHaT U CUNMKAT-MOHbI N N3yYeHne NPU3HaKoB MX
NpoTeKaHus, O3HAKOMJIEHNE C NPOoAYKLUMEN CUTMKATHOM MPOMBbILLSIEHHOCTHN, peLleHune
3KCMnepuMeHTasbHbIX 3aJay No TeMe «BaxkHelwmne HeMeTanbl U UX COEAUHEHNS>.

MeTannbl u UX coeanHeHUNA

O6Lwan XxapakTepucTuKa XMMNUYECKMX 3NIEMEHTOB — METaJINIOB Ha OCHOBAHUWN UX MOJIOXKEHUS B
Mepuoamnyeckon cncteme xmmmnyeckmx anemeHToB 1. N. MeHgeneeBa n ctpoeHuns atomoB. CTpoeHune
MeTannoB. MeTananyeckas CBs3b M MeTasinyeckas Kpuctanannyeckas pewéTka. DNeKTPOXMMUUYeCcKui
paa HanpsiXXeHn metannoB. dManyeckme n xXuMmyeckne cBomcTea Metannos. Obuime cnocobbl
nosly4yeHus MetTannos. [TOHATME O KOPPO3MM METASI0B, OCHOBHbIE CNMOCOObLI 3aLUNTbl UX OT KOPPO3UN.
Cnnasbl (CTanb, YyryH, AOpaatOMUHUM, 6poH3a) U X NpUMeHeHMe B 6bITy M NPOMbILLIEHHOCTH.

LLlenoyHble MeTansbl: nonoxeHue B Neprnoamyeckomn CUCTEME XMMUYECKUX anemMeHToB . U.
MeHpaeneeBa, CTPOEHME UX aTOMOB, HaxOoXAeHMe B npupoae. PU3nyeckne n XMMnyeckmne ceoinctaea (Ha
npuMmepe Hatpus 1 Kanusa). OKcuabl U rMapoKCcUabl HaTpUa U Kanus. NpUMeHeHne WEeNoYHbIX MEeTasn10B
N UX COeAUHEHUN.

LLlenoyHo3eMersbHble MeTanibl MarHn 1 Kanbuuin: NosioxxeHne B Nepnoamyeckomn cMcteMe XMMmnyeckmnx
anemeHTOoB . 1. MeHaeneesa, CTpoeHMe UX aTOMOB, HaxoXaeHue B rnpupoge. dusnyeckue 1
XMMUYECKNe CBONCTBA MarHnsa n Kanbuus. BaxxHenwune coegmHeHns kanbumsa (oKcua, rmapokcua,
conun). XEcTkocTb BoAbl U Cnocobbl eé yCcTpaHeHus.

ANOMUHUI: NoNoXeHne B MNMeprnoanyeckom cucteMe XxmMMmnyeckmx anemeHTos . 1. MeHpeneesa,
CTpOEeHMe aToMa, HaxoXaeHue B npupoge. dusnyeckme n xmMnuyeckme CBOMCTBa antoMUHUS.
AM@oTepHble CBOWCTBA OKCMAA M rMApPOKCHMAA antoMUHUS.

Xeneso: nonoxeHue B Nepnogmyeckon cucTteMe XMMmMyecknx anemeHTos . . Mengeneesa, CTpoeHue
aTtoMa, HaxoXaeHue B npupoge. duMsnyeckme n xmummyeckme CBOMCTBa Xxenesa. OKcuapbl, rmapoKcuabl n
conu xenesa (II) n xenesa (III), nx coctas, CBONCTBA W MOJly4YEHMNE.

XUMHUYECKNIA 3KCNEPUMEHT:

O3HaKoMJleHMe ¢ obpa3uamMmm MeTayIoB U CNIaBoB, X U3NYECKMMN CBOMCTBAMU, U3y4yeHue
pe3yibTaTOB KOppPO3mnK MeTaanos (BO3MOXHO MCNOJSIb30OBaHNe BnaeomaTtepmnanos), ocobeHHocTeln
B3auMOAENCTBUS OKCUAA KanbLUMs M HAaTpUsa C BOAOW (BO3MOXHO MUCMONb30BaHMe BuaeomaTtepuanos),
nccnenoBaHMe CBOMCTB XXECTKOW BOAbI, MpoLuecca ropeHus xenesa B kucnopoge (Bo3MOXHO
NCronb30OBaHMe BMaeoMaTepmanos), NPM3HAKOB NPOTEKaHMS KadeCTBEHHbIX peakunii Ha MOHbI: MarHus,



KanbLuWs, antoMUHUS, UMHKa, xenesa (1I) u xenesa (III), megu (II), HabnogeHne n onucaHme
NpoLEecCcoB OKpalMBaHMS NIaMeHN MOHAMWN HaTpUs, Kanms n Kanbums (BO3MOXXHO MCMOSIb30BaHNe
BMAeoMaTepunanoB), uccregosaHne aMmhoTepHbIX CBOMCTB M’MAPOKCMAA a/lOMUHNS U TMAPOKCMAA LMHKA,
pelleHne 3KCNepMMEHTaNbHbIX 3a4a4 No TeMe «Ba)kHenwmne MeTannbl U X COeaNHEHUS».

XuMuna m okpyaroujas cpega

Belecrsa 1 MaTepuanbl B noBCeAHEBHON XM3HM YenoBeka. besonacHoe ncnonb3oBaHWe BELWECTB U
XNUMUNYECKUNX peaKLLVIVI B 6bITy. [MepBas NOMOLLb MPU XMMUYECKUX OXOrax U OTpaB/iIeHUAX.

XMMKUyeckoe 3arpsisHeHNE oKpyXatowen cpeapl (npeaenbHas A0NyCTMMasi KOHLEHTpaLUns BELLECTB,
panee - NAK). Ponb xmuMuu B pelieHnn aKonorm4yecknx npobnem.

XMMUUYECKNA SKCMNEPUMEHT:
n3yyeHune obpasuoB MaTtepuanoB (CTEK/O, CN/iaBbl METAJINIOB, NMOJIMMEPHbIE MaTepUanbl).
Me)xnpeaMeTHbIE CBA3M

Peanusaums MexnpeaMeTHbIX CBSI3€l NPU U3YUYEHUN XMMUKM B 9 KJlacce OCYLLEeCTBNSETCS Yyepes
NCMONb30BaHNE KaK 0B6LMX eCTECTBEHHO-HAYyUYHbIX MOHATUN, TaK U NMOHATUIA, SBASIIOWMXCA CUCTEMHbLIMU
ANS OTAENbHbIX NPeAMEeTOB eCTECTBEHHO-HAY4YHOro uuKna.

Ob6Lwme ecTeCTBEHHO-Hay4YHble MOHATUSI: HaYYHbIV daKT, rMnoTesa, 3aKoH, Teopusl, aHanu3, CUHTE3,
Knaccudukaumnsi, NepMoanYHOCTb, HabnaeHne, aKCNEPUMEHT, MOAE/IMPOBaHNE, N3MEPEHME, MOAEND,
sBNIeHNe, NapHUKOBbIN 3pdeKT, TeEXHONOrns, MaTepumarnsl.

dusuKa: MaTepus, aToM, 3/IEKTPOH, NMPOTOH, HENTPOH, UOH, HYK/IUA, U30TOMbI, PaANOAKTUBHOCTD,
MOJIEKY /A, SNIEKTPUYECKUI 3apsajl, MPOBOAHNKN, MOJYNPOBOAHNKN, AUINEKTPUKN, DOTOINEMEHT,
BELeCTBO, Tesl0, 06bEM, arperaTHoe COCTOSIHME BeLwecTBa, ras, pacTBop, pacTBOPUMOCTb,
KpUCTanM4yeckas pewéTka, cniaBbl, GU3NYECKME BENTUUYNHBI, €AUHULbI USMEPEHUSI, KOCMUYECKOE
NPOCTPaHCTBO, NnaHeThbl, 3B€3abl, ConHue.

Buonorus: dotocnHTE3, AblxaHue, 6uoctepa, sKoCcMCTEMa, MUHEpPasbHble YA06pPEeHUS, MUKPO3/IEMEHTHI,
MaKpO3/eMEHTbI, NMUTaTeNbHbIE BELLECTBA.

leorpadusa: atmocdepa, rmapocdepa, MUHEpanbl, FOPHbIE NOPO/bI, NMOME3HbIE UCKOMaeMble, TOMIMBO,
BOZHbIE pecypchbl.

NMAAHUPYEMBDIE PE3YJ1IbTATbl OCBOEHUA NMPOIrPAMMbI MO XUMUN HA YPOBHE
OCHOBHOI'O OBLLEro O6PA30BAHUSA

JINYHOCTHDIE PE3VYJ1bTATDI

JINYHOCTHbIe pe3y/ibTaTbl OCBOEHUS NMPOrpaMMbl OCHOBHOIO obLiero o6pa3oBaHmMsa OCTUrAOTCA B X0A4€e
0byuyeHns xmmmun B eanHCTBE y4yebHOoM 1 BoCnuUTaTeNbHOMN AeATENbHOCTU B COOTBETCTBUM C
TPaANLUMOHHBIMU POCCUNCKUMWN COLUNOKYNbTYPHBbIMU U YXOBHO-HPABCTBEHHbLIMU LLEHHOCTSAMMU,
NPUHSATLIMK B 0bLLIEeCTBE NpaBuU/laMn U HOpMaMn NOBEAEHUS N CMOCOBCTBYIOT NpoLeccaMm caMoMno3HaHus,
caMopasBUTUS U coumanmiaummn obyyarowmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXatoT rOTOBHOCTb 06YyYalOLLNXCS PyKOBOACTBOBATLCS CUCTEMO
NMO3UTUBHbBIX LLEHHOCTHbIX OPUEHTALUN U pacluMpeHmne onbiTa AeSTeNbHOCTU Ha eé OCHOBE, B TOM Yucre
B YacTu:

1) naTpMoTN4YEeCKOro BoOCnMTaHumAa:

LEHHOCTHOIO OTHOWEHNA K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY N HAay4YHOMY Hacneaguto,
NMOHMMaHUSA 3HAYEHUSI XMMUNYECKOW HAaYKWN B XXU3HN COBPEMEHHOIO 06L|.l,eCTBa, CNocobHOCTM BNageTb



[OCTOBEpPHOM nHdopMaunern o nepeaoBbiX AOCTUXEHNAX U OTKPbITUSAX MUPOBOMN U OTeYeCTBEHHOM
XWUMUWN, 3aMHTEPECOBAHHOCTU B Hay4HbIX 3HAHMAX 06 yCTpoiicTBe MMpa 1 06w ecTBa;

2) rpa>kAaHCKOro BOCNUTaHuUS:

NpeAcTaBfIEHNS O COUMAbHbIX HOPMax M NpaBuiax MEX/IMUYHOCTHbIX OTHOLLIEHWUIA B KOJIEKTUBE,
KOMMYHUKATUBHON KOMMETEHTHOCTU B 06LWLECTBEHHO NoJie3HON, ydebHouccneaoBaTeibCKON, TBOPYECKOMN
N Apyrnx Buaax AesaTeslbHOCTU, FOTOBHOCTU K pa3HO0O6pa3HO COBMECTHOM AesTeIbHOCTU Npu
BbIMOSIHEHMWN YUYEBHbIX, NO3HABaTE/bHbIX 3a4a4, BbIMO/THEHUN XUMUYECKNX SKCMEPUMEHTOB, CO34aHNMU
y4ebHbIX MPOEKTOB, CTPEMIEHUS K B3aMMOMOHMMaHMNIO U B3aUMOMOMOLLM B NpoLecce 3Toh y4yebHomn
AesaTenbHOCTM, FOTOBHOCTM OLEHUBATb CBOE NoBeAeHMEe M NOCTYMNKM CBOUX TOBApULLEN C NO3MLUU
HPaBCTBEHHbIX M NMPaBOBbIX HOPM C YYETOM OCO3HaHWS MOC/eACTBUIA MOCTYMNKOB;

3) LEeHHOCTU HAayUYHOro No3HaHuNA:

MMPOBO33peHYecKne npeacTaBieHns O BewecTBe U XMMMYECKON peaKunmn, COOTBETCTBY owue
COBpPEMEHHOMY YPOBHIO pPasBUTUS HAYKM N COCTABNAOLWME OCHOBY AN MOHUMAHUSA CYLLHOCTU Hay4HOM
KapTUHbI MMpa, NpeacTaBneHnst 06 OCHOBHbIX 3aKOHOMEPHOCTSAX pPa3BUTUS MPUPOAbI, B3aUMOCBSA35X
yenoeeka C NpUpPoOLHON Cpenon, O POaN XUMUU B MO3HAHUKN 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTesibHble MOTUBbI, HanpaBJ/ieHHble HAa NO/ly4YeHNe HOBbIX 3HaHWI NO XMMUK, HeobxoauMble Ans
06bsICHEHMA HabnogaeMbliX NPOLLECCOB U SBNIEHUN, MO3HaBaTe/lbHOW, MHHOPMALMOHHOM N YMTATENbCKOM
KYNbTypbl, B TOM 4YMC/I€ HABbIKOB CaMOCTOSATE/IbHOM paboThl C y4ebHbIMW TEKCTAMKU, CNpaBOoOYHOMN
NTEepaTypomn, AOCTYMHbIMU TEXHUYECKMMN CPpeacTBaMM MHDOPMALMOHHBIX TEXHONOIMNIA;

MHTEepec K 06yyeHunto 1 No3HaHuio, Ntobo3HATENIbHOCTb, FOTOBHOCTb U CMOCOBHOCTb K
camoobpaszoBaHunto, NPOEKTHOM N UCCNnefoBaTeNbCKOM AEATENbHOCTU, K OCO3HAHHOMY Bbi6opy
HanpaB/IEHHOCTM M YPOBHS 06yYeHUsI B AasibHENLLEM;

4) cbopMMpOBaHUA KYJIbTypbl 340POBbSA:

0CO3HaHME LLEHHOCTM XWN3HW, OTBETCTBEHHOIO OTHOLUEHWUSI K CBOEMY 30pOBblO, YCTaHOBKWN Ha 30POBbI
06pas XW3HM, 0CO3HaAHME NOCNEeACTBUN U HENPUSATUE BPeAHbIX NpuBblYek (ynoTpebneHus ankorons,
HapKOTMKOB, KypeHus), Heob6xoanMocTn cobntoaeHns npasmna 6e30nacHOCTM Npu obpalleHum ¢
XUMNYECKMMU BELLECTBAMU B 6bITY N peasnibHON XU3HU;

5) TpyAOBOro BOCNUTAHUSA:

MHTepecC K NpakTUYeCcKoMy ulydyeHuto npodeccuii n Tpyaa pasiMyHoOro poaa, yBaxeHue K Tpyay v
pe3ynbTaTaM TPyAOBOM AeATESIbHOCTU, B TOM UYMC/I€ Ha OCHOBE NPUMEHEHNS NpeaMeTHbIX 3HaHMI No
XWMWU, OCO3HAHHbIN BbIOOP MHAMBUAYANbHOW TPAeKTOPUM NPOACIKEHUNS 06pa30BaHMS C YYETOM
NMYHOCTHbBIX MHTEPECOB M CMOCOBHOCTM K XMMUM, O6LLECTBEHHbIX MHTEPECOB K NoTpebHoCTelN,
yCrewHon npodeccruoHasbHOM AesTENBHOCTU N pa3BUTUSA HEOBX0AMMbIX YMEHMUI, FOTOBHOCTb
ajanTmpoBaTbCs B NpodeccmoHanbHOM cpeae;

6) 3KO/IOrMYecKoro BoCnuTaHmN:

3KONOrMYeckun LenecoobpasHoe OTHOLWEHME K NPUpoAe Kak UCTOYHUKY XMU3HU Ha 3eMsie, OCHOoBE eé
CYLLeCTBOBaHMS, NOHMMaHME LLEHHOCTM 340POBOIro U 6e3onacHoro obpasa XunsHu, OTBETCTBEHHOE
OTHOLUEHME K COBCTBEHHOMY (DU3NYECKOMY U NMCUXUYECKOMY 3/10POBbHO, OCO3HAHNE LIEHHOCTU
cobntoaeHnsa npaeun 6e3onacHoro noseaeHust Npu paboTe C BELWECTBAMM, @ TaKXe B CUTyaumsX,
yrpoXatoLwmx 340P0OBb0 U XU3HU N0AEN;

CNocObHOCTN MPUMEHSATb 3HAHMUS, MOJIyYaeMbIE MPU U3YUYEHUN XUMUN, ONSA pelleHns 3a4ad, CBA3aHHbIX C
OKpY>XaloLWen npupoaHoOn cpeaon, Ansi rnoBbIlLEHNS YPOBHS 9KOTOTMYECKON KYbTYpPbl, OCO3HAHUSA
rnobanbHOro xapakTepa 3KONI0rMYeCcKnX NpobsiemMm n NyTen nx peweHnst NocpeacTBOM METOA0B XMMUM,
3KOJIOrMYECKOro MbIW/IEHUS, YMEHUS PYKOBOACTBOBATLCS UM B MO3HABaTENIbHOM, KOMMYHUKATUBHOW U
counanbHOM NpaKTuUKe.

METANMPEAMETHDBIE PE3YJ1IbTATbI



B cocTtaBe MeTanpeaMeTHbIX pe3y/bTaToB BblAENSIOT 3HaUMMble ans GOpMMPOBAHUS MUPOBO33PEHMUS
obleHay4yHble NOHATUSA (3aKOH, Teopus, NpUHLUMN, rMnoTesa, hakT, cucTtemMa, NpoLecc, 3KCNepMMeHT 1
Apyroe.), KOTopble UCMNOJIb3YTCA B €CTECTBEHHO-HAYUYHbIX YYebHbIX NpeaMeTax M No3BOSAKT Ha
OCHOBE 3HaHUI U3 3TUX NpeaMmeToB opMMUpPOBaTb NpeacTaBfieHME O LUEOCTHON Hay4YHOM KapTuHe Mupa,
N YHMBepCanbHble y4ebHble AeincTBUS (MO3HaBaTe/IbHble, KOMMYHUKaTUBHbIE, PErYNSTUBHbIE), KOTOPbIE
obecneumBatoT hopMMpoBaHME FTOTOBHOCTU K CaMOCTOSITE/IbHOMY MJIAHMPOBAHMIO U OCYLLECTBIEHUIO
ydyebHON nesaTenbHOCTW.

Mo3HaBaTeNbHble YHUBEpPCaJibHble yyebHble AeiCcTBUs
Ba3oBble nornueckue AeucTBus:

YMEHUSA NCNOoJIb30BaTb NPUEMbI JIOMMUYECKOrO MbILLJIEHUS NMPU OCBOEHUM 3HAHUIN: pacKpbiBaTb CMbIC/
XUMUYECKNX MOHATUI (BbIAENATL UX XapaKTepHble NPU3HaKM, YCTaHaBAMBaTb B3aMMOCBA3b C APYTYMMN
NMOHATUAMM), NCMOJIb30BAThb MOHATUA AN O6bACHEHUSA OTAENbHbIX (DAKTOB U ABJIEHUNI, BbIGUPATh
OCHOBaHUA U KpUTEPUN ANA KNacCudUKaLUMn XUMUYECKNX BELLLECTB U XMMUUYECKUX PeaKLInii,
yCTaHaB/MBaTb NPUUYNHHO-CNIEACTBEHHbIE CBA3M MexAy 06beKTaMU U3yUYeHUS, CTPOUTb NlorMyeckne
paccyxaeHus (MHAYKTUBHble, AeAYKTUBHbIE, MO aHasnorum), AenaTb BbIBOAbl U 3aK/IIOUEHMUS ;

yMeHWe NpUMEHSITb B Npouecce No3HaHWs NOHSATUS (NpeaMeTHble U MeTanpeaMeTHbIe), CUMBOSIMYECKNe
(3HaKoBbIE) MOAENN, UCMOJIb3YEMbIE B XMMUM, NPe06pa3oBbIiBaThb LNMPOKO MPUMEHSIEMbIE B XMMUN
MoZesbHbIE NPEACTaBNEHUS — XMMUYECKUA 3HAK (CUMBOJT 3/IEMEHTA), XuMnyeckas opmyna u
YpPaBHEHNE XMMNYECKOM peakumnmn — Npu pelieHnm ydebHo-No3HaBaTe bHbIX 3aay, C Y4ETOM 3TUX
MOZENbHbIX NpPeACTaBNEHUI BbISIBNATb U XapaKTepU30BaTb CYLLIECTBEHHbIE NMPU3HAKM U3YYAEMbIX
06bEKTOB — XMMUYECKUX BELLECTB U XMMUYECKMX peaKkunii, BbiBNSTb 06LMEe 3aKOHOMEPHOCTH,
NPUUYNHHO-CNEACTBEHHbIE CBS3M U MPOTMBOPEYMS B U3YYaEMbIX NMpoLeccax U siBNEHUSIX.

Bba3oBble uccsegoBaTtesibCKkMe AencTBUNA:

yMEHWE NCMOoNb30BaTb NOCTABMEHHbIE BOMPOChl B KAYECTBE MHCTPYMEHTA NMO3HaHMS, a TakxXe B KayecTBe
OCHOBbI 4119 (hOpMUPOBAHUS FMMOTE3bI MO MPOBEPKE MPAaBUbHOCTU BbICKA3bIBAEMbIX CYXAEHUNA;

npuobpeTeHne onbiTa No NIaHUPOBAHMIO, OPraHN3aUnn U NPOBEAEHWNI0 YUEHNUYECKNX SKCNEPUMEHTOB,
yMeHue HabnoaaTth 3a X040M MpoLecca, CaMOCTOSATEIbHO MPOrHO3MPOBaTb €ro pesysibTar,
dopMynmnpoBaTh 0606LIEHNS U BbIBOAbI MO pe3ysbTaTaM NpoBeAEHHOro OnbiTa, UCCeaoBaHus,
COCTaB/IsATb OTUYET O NpoAenaHHoli paboTe.

Pa6oTta c nHpopmauymei:

yMeHue BblbunpaTth, aHaM3npoBaTb N MHTEPNPETUPOBATL MH(OPMALIMIO Pa3/INYHbIX BUAOB N (opM
NpeAcTaBfEHNS, MOJTyHYaeMYIO U3 pasHbIX NCTOYHUKOB (Hay4HO-MoMNyJsipHas nutepaTtypa XMMUUYECKOro
coaepxXaHusi, cnpaBoYHble NOcobus, pecypcbl MIHTEpHETA), KPUTUYECKM OLLEHMBATL MPOTMBOPEUYNBYHO U
HeaOoCTOBEPHY MHdOpMauUnIo;

yMeHWe NPUMEHSTb pasfiInyHble METOAbl M 3anpockl NpU NOUCKe N 0T6ope MHbopMaumm K
COOTBETCTBYOWMX AAHHbIX, HEO6XOANMbIX ANS1 BbIMOJHEHUS YUYEOHbIX M NO3HaBaTe IbHbIX 3a4ad
onpeaenéHHoro Tuna, npuobpeTeHme onbiTa B 061aCTU UCMNOIb30BaHMS MHMOPMALMOHHO-
KOMMYHWKaTUBHbIX TEXHO/IOMNIA, OBMlAAEHNE KY/IbTYPON aKTUBHOIO UCMOMb30BaHUSA pa3/iNUHbIX
NMOWCKOBBIX CUCTEM, CAMOCTOSITENIbHO BblIBUpPaTh ONTMManbHYy0 GopMy npeacTaBieHus MHbOpMaLnmn u
WNNIOCTPUPOBATb pellaeMble 3a4a4M HECNOXHbIMW CXeMaMu, AnarpaMMamu, apyrumm dopmamn rpadmkm
N UX KOMBUHaUMAMH;

YMeHMe NCnosib30BaTb M aHANM3MPOBaThb B npouecce y4ebHOM 1 nccnenoBaTesibCKon AesaTeNbHOCTH
nHdOopMaLMo 0 BAUSHUM NMPOMBbILWJIEHHOCTU, CEIbCKOr0 X035MCTBA M TPaAHCMOPTa Ha COCTOSIHUE
OKpY>XatoLWen NpupoaHoOnN cpeasbl.

KoMMyHuKaTuBHbIE YHUBEpPCaJZibHble yl-|e6|-|b|e AencTBuA:

yMeHUs 3a4aBaTb BOMPOCHI (B xoae ananora n (Uam) AUCKyccmm) no CyLecTBy ob6CyaaeMom TeMbl,
dopMynmMpoBaTb CBOM NPeaNoXeHN OTHOCUTESIbHO BbIMOJHEHUS NPEANOXEHHOW 3a4au4M;



YMEHUS NpeacTaBsTb NOJSlyYeHHble pe3y/ibTaTbl NO3HaBaTeIbHOW AEATENIbHOCTM B YCTHbIX U
NMMCbMEHHbIX TEKCTaX; AeflaTb Npe3eHTaumMio pe3yibTaToB BbIMOJHEHUS XMMMUYECKOr0 3KCnepmMeHTa
(nabopatopHoro onbiTa, nabopatopHoi paboTbl NO NCCNeaOBaHUIO CBONCTB BELLECTB, YY4ebHOoro
npoekTa);

YMeHUs y4ebHOoro coTpyaHM4ecTBa CoO CBEPCTHMKAMM B COBMECTHOW Mo3HaBaTeNbHOM U
nccnenoBaTebCKon AeSTENbHOCTM MPU PeLIEHNM BO3HUKAKLWMX NpobemM Ha OCHOBE y4éTa obwmx
MHTEepecoB 1 cornacoBaHusa nosmumn (obcyxaeHusi, obMeH MHEHUSIMU, «MO3IOBbIE LUTYPMbI»,
KOOpAMHaLUsa COBMECTHbIX AENCTBUIA, onpeaesieHne KPpUTEPMEB MO OLIEHKE KAauyeCTBa BbINMOSIHEHHOWN
paboTbl u Apyrue).

PerynaTuBHble YHUBeEpcCasibHble yl-|e6|-|b|e Aencrems:

YMEHME CaMOCTOSTE/IbHO ONpPeaenaTh LUenm 4eaTeNnbHOCTU, NMJaHMPOBaTh, OCYLLECTBISATD,
KOHTPO/IMpPOBaTb U Npn HEO6XOAMMOCTN KOPPEKTUPOBaATb CBOO AeATENbHOCTb, BbibMpaTb Hanbonee

3¢ dhekTMBHbIE CNOCOOLI peleHns y4ebHbIX U No3HaBaTe lbHbIX 3a4ay, CaMOCTOSTENbHO COCTaBATb UK
KOppeKTUpoBaTb MpensoXeHHbI afropuTM AeNCTBUIA NMPU BbINOSIHEHUW 3a4aHWI C YYETOM MONYyYEHMUS
HOBbIX 3HaHM 06 M3y4yaeMbix 06bekTax — BewecTBax N peakumsax, oLeHMBaTb COOTBETCTBUE
NOJIYYEHHOro pesynbTaTa 3asiB/IeHHON Lenn, YMEHNE UCMONb30BaTbh M aHaIM3MpoBaTb KOHTEKCThI,
npeasaraeMble B YC/IOBUWN 3a4aHWI.

NMPEAMETHDBIE PE3YJ1IbTATbI

B cocTtaBe npeaMeTHbIX pe3y/ibTaTOB N0 OCBOEHMIO 06513aTENIbHOr0 CoAepXaHUs, YCTaHOBIEHHOIO
haHHon depepanbHoON pabouei NporpaMMon, BblAENSAOT: OCBOEHHbIE 06yYatoWMMNCS HayYHble 3HaHKS,
yMeHUs n cnocobbl AencTBuin, cneunduyeckme Ansg npegMeTHon obnactn «XumMmmsi», Buabl 4esSTeIbHOCTHU
MO MNOJIy4YEHUIO HOBOIO 3HAHUSA, ero MHTeprnpeTaunm, NnpeobpasoBaHMio U MPUMEHEHMIO B Pa3/IMYHbIX
y4ebHbIX N HOBbIX CUTYaUUsX.

K koHUy 0by4deHMs B 8 KJlacce npeaMeTHble pe3ysbTaTbl HA 6a30BOM YpPOBHE AO/KHbI OTpaXaTb
COpMUPOBAHHOCTb Y 0O6YyYaIOLLUXCS YMEHWUIA:

pacKpbIBaTb CMbIC/T OCHOBHbIX XMMUUYECKUX MOHSATUIA: aTOM, MOJIEKYJIa, XMMUYECKUIA SNEMEHT, NPOCTOe
BELLECTBO, C/TIOXHOE BEeLIeCcTBO, cMecb (0AHOpPOAHAs M HEOAHOPOAHASN), Ba/I@HTHOCTb, OTHOCUTE IbHAS
aTOMHas M MOJIeKyJ/ispHas Macca, KOMYeCcTBO BELeCcTBa, MOJb, MOMISIpHas Macca, MaccoBasi 40Ns
XMMNYECKOIro 3/IeMEHTa B COEAMHEHMMU, MONISIPHbIN 06bEM, OKCUA, KUCOoTa, OCHOBAHWE, COJb,
3/1EKTPOOTPULIATENIbHOCTb, CTEMEHb OKUC/IEHUSA, XMMUYECKaAsa peakLus, Knaccudunkauma peakumin:
peakuMm COeANHEHNSI, peakunn passioXXeHUs, peakunmn 3aMeLlleHns, peakumm obMeHa, 3Kk30- U
3HAOTEPMMYECKME peaKLunm, TennoBoi acddeKT peakLumm, a4po aToMa, 3/IEKTPOHHbIN Cnoi aTtoMa,
aTOMHasa opbuTasnb, paauyc aToMa, XMMUYECKas CBS3b, MOJNIsipHasl U HEMONSIpHas KOBaJIEHTHAasA CBA3b,
NOHHas CBSA3b, MOH, KaTUOH, aHMOH, pacTBOpP, MaccoBas A0Ns BellecTBa (NMpOLEHTHAsA KOHLEHTpauus) B
pacTBope;

NMNNKIOCTPUpPOBaTb B3aMMOCBA3b OCHOBHbIX XMMNYECKNX MOHATUI U NMPUMEHATb 3TN MOHATUA NPU
OornncaHmn BeLWECTB U UX I'IpGBpaLU,GHVIVI;

NCNOoJIb30BaTb XMMUYECKY0 CUMBOJIMKY AJ1s1 COCTaBneHns hopMyn BeLWEeCTB N YPaBHEHUA XMMNYECKNX
peakuun;

onpenensiTb BaJIeHTHOCTb aTOMOB 3/1IEMEHTOB B BMHApPHbIX COeAMHEHMUSIX, CTENEHb OKNUC/IEHUS 3/IEMEHTOB
B OMHApPHbIX COeANHEHMAX, MPUHAANEXHOCTb BELECTB K OnpeaenéHHOMY KlacCy COeaANHEHWUI Nno
dopMynam, BUL XMMUYECKON CBA3K (KOBANIEHTHAs M MOHHas) B HEOPraHUYeCKnX CoeAUHEHMUSX;

packpbiBaTb cMblchn MNepunognyeckoro 3akoHa . N. MeHaeneeBa: 4eMOHCTpUpPOBaTh NMOHMMaHMe
nepnuoanvyeckon 3aBMCUMOCTM CBOMCTB XMMUYECKNX 3/1IEMEHTOB OT UX MNOJI0XeHMS B Nepuoamyeckomn
cucTeme, 3aKOHOB COXPaHEeHWs MacChbl BelecTB, MOCTOSIHCTBa COCTaBa, aTOMHO-MOJIEKYNSAPHOMO yyYeHus,
3akoHa ABorazgpo;

ONMCbIBaTb M XapakTepu3oBaTb TabnnuHyto popmMy MNepruoamyeckon cMcTeMbl XMMNUYECKUX 3/1IEMEHTOB:
pasnuuyaTtb NOHATUSA «rnaBHaga noarpynna (A-rpynna)» n «nobo4vHas nogrpynna (b-rpynna)», manblie u
6onbuwmre nepmoabl, COOTHOCUTbL 0603HaYeHUs, KOTOpble nMetoTcs B Tabanue «lMeprnoanyeckas cmcrtema



XUMUYecknx anemenToB [l. N. MeHaeneeBa» C YNCNOBbIMU XapakTePUCTUKAMWN CTPOEHUSI aTOMOB
XUMUYECKNX 3NEMEHTOB (COCTaB W 3apaa sapa, obliee Yncno 3/1eKTPOHOB M pacnpeaeneHme ux no
3NIEKTPOHHbIM C/OSIM);

KnaccubuumMpoBaTb XMMUYECKME D/IEMEHTbI, HEOPraHMYeckne BelecTBa, XMMmMyeckme peakumm (no
YMCNY M COCTaBy Y4acCTBYHOLMX B peakuumn BELLECTB, Mo TennoBoMy 3 dekTy);

XapakTtepusoBaTb (ONMUCbIBaTb) 06LUME XMMUYECKME CBONCTBA BELLECTB pa3/IMYHbIX KNaccos,
NOATBepPXAas OnNucaHue NpuMepamMmun MoneKynspHbIX YPaBHEHNIA COOTBETCTBY IOLLUNX XMMUUYECKMX
peakunii;

NMPOrH03npoBaTb CBOIACTBa BELLECTB B 3aBMCMMOCTM OT UX KA4eCTBEHHOrO COCTaBa, BO3MOXHOCTHU
NnpoTeKaHNUA XMMNYECKNX npeBpameHMM B pa3/iN4HbIX YCNOBUAX,

BbIYMC/IATb OTHOCUTENbHYO MOJIEKYJIAPHYIO M MOJISIPHYHO MacChl BELLECTB, MAaCCOBYHO JO/IH0 XMMUYECKOrO
aneMeHTa no dopMysie CoeaMHEHNSI, MacCOBYO AOJIHO BELLECTBA B pacTBOpe, MPOBOAUTb PacyéThbl Mo
YPaBHEHWNIO XMMUYECKOIN peakuum;

NPUMEHATb OCHOBHbIE OMepauun MbICIUTENbHON AEATENBHOCTU — aHajlIn3 U CUHTE3, CPaBHEHMUE,
0606LeHne, cuctematmsaumio, knaccudukaunio, BbiiBEHUE NPUUNHHO-CIEACTBEHHbIX CBA3EN — ANns
N3y4yeHus CBOMCTB BELLECTB U XMMUYECKNX peaKkLUui, eCTeCTBEHHO-Hay4YHble MeTOAbl NO3HAHUS —
HabnoaeHne, U3MepeHue, MOAENMPOBAHUE, SKCNEPUMEHT (peanbHblii U MbICIIEHHbIN);

c/llenoBaTh NpaBU/aM NMoJsib30BaHUs XMMUYECKON Nocyaoi n nabopaTopHbiM 060pyAOBaHUEM, @ TaKxXe
npaBunam obpalleHuns C BELLECTBAMU B COOTBETCTBUM C MHCTPYKUMSMU MO BbINOSHEHWUIO TabopaToOpHbIX
XUMUYECKNX OMbITOB MO NosydYeHUto U cobupaHmio razoobpasHbix BewecTs (Bogopoaa n Kucnopoga),
NPUroTOBNIEHMIO PACTBOPOB C ONpeae/EHHOM MaCcCOBOM A0MEN pacTBOPEHHOMO BeLLeCcTBa, NMJaHNpoBaTb
N NPOBOAUTb XMMUYECKME SKCNEPMMEHTbI MO pPacno3HaBaHMIO PacTBOPOB LLEIOYEN U KMCAOT C MOMOLLbIO
MHAMKATOpOB (NakMyc, peHondTanemH, METUIOPaHX N Apyrmue).

K kKOoHUy 0by4deHMs B 9 KJlacce npeaMeTHble pe3ysbTaTbl Ha 6a30BOM YpPOBHE AOJ/KHbI OTpaXaTb
COpMUPOBAHHOCTb Y 06yYatoWMXCS YMEHWUI:

pacKpbiBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUN: XMMUYECKUI SIEMEHT, aTOM, MOJIEKYNa, UOH,
KaTMOH, aHMOH, NPOCTOE BELLECTBO, C/IOXHOE BELWECTBO, BaJIEHTHOCTb, 3/1EKTPOOTPULATENBHOCTb,
CTeneHb OKUCNEHUS, XMMMYECcKas peakums, XMuMmuyeckas CBsS3b, TensoBon adhdeKkT peakunm, Monb,
MONSPHbIN 06bEM, pacTBOp, 3N1EKTPOSINTbI, HESNEKTPONTbI, IEKTPOINTMHECKAsa ANCCoUnaums, peakumm
WOHHOro obMeHa, KaTannsaTop, XMMM4eckoe paBHoBecue, obpaTuMble N HeobpaTuUMble peakumu,
OKNCNUTENbHO-BOCCTAaHOBUTEbHbIE peakunm, OKUCINTENb, BOCCTAHOBUTENb, OKUCIEHME U
BOCCT@HOBJIEHME, annoTponus, am@pOTEPHOCTb, XMMMNYECKas CBA3b (KOBaneHTHas, NOHHas,
MeTananyeckas), Kpucrtanamyeckas pewéTka, Koppo3us MeTasnos, CrjaBbl, CKOPOCTb XMMUYECKOWN
peakuumn, npepenbHo gonycrmmasa KoHueHTpaumsa MNAK sewectsa;

NMNNIOCTPUpPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKNX NOHATUI M NMPUMEHATDb 3TN MOHATUA NPU
OornncaHmn BeLWECTB U UX I'IpGBpaLU,GHVIVI;

NCNO/Ib30BaTbh XMMUYECKY0 CUMBOJIMKY A/ COCTaBneHns dopMyn BeLWecTB U YpaBHEHUA XMMUYECKNX
peakuui;

onpeaensitb BaJIEHTHOCTb U CTENEHb OKUCNEHUS XUMUYECKUX DIEMEHTOB B COEAMHEHUAX Pa3/IMYHOIro
COCTaBa, NPUHAANEXHOCTb BELLECTB K onpeaenéHHoMY Knaccy coeanHeHnn no dopmynam, Bua,
XMMUYECKOW cBS3M (KOBaNeHTHas, MOHHas, MeTaninyeckas) B HEOpraHMYeCcKMxX COeAMHEHUAX, 3apss
MOHa Mo XMMMYeckon hopMyrie, XapakTep cpelbl B BOAHbIX pacTBOpaX HEOpraHUMYecKmnx CoeauHeEHUN,
TUMN KPUCTANIMYECKON peLIETKN KOHKPETHOro BELWECTBA;

packpbiBaTb cMbICn Mepuoanyeckoro 3akoHa . . MeHaeneesa n 4EMOHCTPUPOBATL €ro NoHUMaHue:
OMNMCbIBaATb M XapaKTepu3oBaTb TabnnyHyto dopmy MNMepnoanyeckor CUCTEMbl XUMUYECKUX SNIEMEHTOB:
pasnuuyaTtb NOHATUSA «rnaBHasa noarpynna (A-rpynna)» n «nobo4vHas nogrpynna (b-rpynna)», manble u
6onbuwmre nepmoabl, COOTHOCUTbL 0603HAYEHUS, KOTOPbIE MMEKDTCH B Nepuogmyeckon tTabnvue,
UMCNOBbIMM XapaKTEPUCTUKAMMN CTPOEHNS aTOMOB XMMMUYECKNX 3/1eMeHTOB (COCTaB U 3apsaa fapa, obuwee
UYMCNO 3MIEKTPOHOB M pacnpeaeneHmne Ux no 3NeKTPOHHbIM C/105M), 06bACHATL 06LKMe 3aKOHOMEPHOCTHU B



N3MEHEHNWN CBOWCTB 3/IEMEHTOB U UX COEANHEHUI B NpeAeniax MasbiX NepUoAoB M MMaBHbIX NOArpynmn c
YUYETOM CTPOEHMS MX aTOMOB;

KnaccmduumMpoBaTb XMMUYECKME 3NEMEHTbI, HEOPraHUYEeCKNE BELLIECTBA, XMMUYeckue peakumm (no
UMCJIY M COCTaBYy Y4YacTBYIOLMX B peakLUMn BELECTB, NO TEMJOBOMY 3 dEKTY, MO U3MEHEHUIO CTENEHEN
OKMCNEHUA XUMUYECKUX DJIEMEHTOB);

XapakKTepusoBaTb (OI'IMCbIBaTb) obwme n CI'IELI,VICDVI‘-IGCKVIG XUMMYECKNe CBOICTBA MPOCTbIX N CNOXHbIX
BELWIECTB, noATBEPXAad ONUCaHUE NpnMepamMmn MOJTIEKYNIAPHBIX U MOHHbIX ypaBHeHVIVI COOTBETCTBYHOLWNX
XNUMUNYECKUNX peaKLLVIﬁ;

COCTaBJIATb YpaBHEHUA 3J'IeKTpOJ'IVITVILIeCKOVI anccoumnaumm KMCnoT, wesnoyen un coneﬁ, NMONHbIE U
COKpaLléHHble YpaBHEHUS peaKLl,Mf/'I MOHHOIo O6MeHa, YpaBHEHUA peaKu,Mﬁ, noaTBepXAaroLWwmnx
cyuwecrtBoBaHune reHEeTUYECKON CBSA3U MeXAay BewecrsaMun pa3/indHbIX KJ1aCCoB,

pacKpbiBaTb CYLLHOCTb OKNC/NTENbHO-BOCCTAHOBUTENbHbBIX peakLumii MocpeacTBOM COCTaB/ieHus
3NEeKTPOHHOro 6anaHca 3TMx peakumi;

NPOrHo3mMpoBaTb CBOMCTBA BELLECTB B 3aBMCUMOCTM OT UX CTPOEHMSI, BO3MOXHOCTU NpOTEKaHUS
XUMUYECKNX NPEeBpaLLEHUI B Pa3/IMYHbIX YC/TOBUSIX;

BbIUMCIATb OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJIIPHYHO MacChl BELLECTB, MACCOBYHO J0/IH0 XMMUYECKOrO
aneMeHTa no ¢opMysie CoOeaAMHEHMS, MAacCOBYIO A0JIO BELLECTBA B pacTBOPe, MPOBOAMTbL PAcU&Tbl Mo
YPaBHEHWNIO XMMUYECKOIN peakuuu;

cobnopgaTth NpaBuia NoJsib30BaHUSA XMMUYECKOM Nocyaoh n nabopaTtopHbiM 060pyAoOBaHMEM, @ Takxe
npasuia obpalleHmns C BewecTBaMm B COOTBETCTBMM C MHCTPYKUMSMU MO BbINOSIHEHWUIO nabopaTopHbIX
XUMUYECKNX OMNbITOB MO NOJSy4YeHUO 1 cobmpaHmio ra3oobpasHblx BewecTs (aMMmnaka u yriekucrioro
rasa);

NpoBOAUTL peakuumn, NoATBEPXAAOLWME KaYeCTBEHHbIAN COCTAB pa3/INYHbIX BELLECTB: pacrno3HaBaTb
ONbITHBIM NYTEM Xnopua-, 6pomua-, noana-, kapboHat-, pocdat-, cunmkaT-, cynbdaTt-, rMApPoOKCHA-
WMOHbI, KATUOHblI aMMOHUS U MOHbI U3YUYEHHbIX META/I0B, NPUCYTCTBYOWME B BOAHbIX pacTBoOpax
HeopraHM4YeCcKux BeLlecTB;

NPUMEHATbL OCHOBHbIE OMepauun MbICINTENbHON AeATENbHOCTM — aHajIn3 U CUHTE3, CpaBHEHMe,
0606LleHne, cucTeMaTmM3aumnio, BbisiIBJIEHNE NPUYNHHO-CIIEACTBEHHbIX CBSA3EN — AJ1S U3YYEeHUs CBOMCTB
BeLeCTB U XMMUYECKMX peaKunii, eCTeCTBeHHO-Hay4Hble MeToAbl NO3HaHna — HabnaeHne, U3MepeHue,
MOAENMPOBaHMe, 3KCNepPUMEHT (peanbHblii U MbICIEHHbIN).



TEMATUYECKOE NTIAHUPOBAHMUE

8 KJIACC
HauMeHOBaHHe KosnyecTBo yacos
Nom/ A31CIIOB 1 TeM DJieKTPpOHHbIE (LM poBbIe)
- p Bceer | KouTpoabhsl | [IpakTudyeckn 06pa3oBaTebHbIE pecypebl
NporpamMMel 0 e padoThI e padoThI

Pasnea 1. [lepBoHavyajibHble XUMHYECKUE IOHATHS

XUMHUA — BakHasd
o0acre

€CTECTBO3HAHMS H bubmorexa

11 . 5 2 LIOK https://m.edsoo.ru/7f41837
MPAKTUYECKOM c
JIESTEIIbHOCTH =
YeroBeKa
Bemecta u bubmmoreka

1.2 XAMHAYECKUE 15 1 IHOK https://m.edso00.ru/7f41837
peaKIu c

Wroro mo pazneny 20

Pa3pnes 2. BaxkHelnue npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Boznyx. Kuciopoz.

bubmmoreka

2.1 [Tousitue 06 6 LIOK https://m.edsoo.ru/7f41837
OKCHJIaX [
Bonopoa.Ilonsitue bubmorexa

2.2 AOPOZL. 8 1 LIOK https://m.edsoo.ru/7f41837
0 KHCITOTaX M COJISIX c
Bona. PactBopsl. bubmoTeka

2.3 [TousiTre 06 5 1 1 LIOK https://m.edsoo.ru/7f41837
OCHOBAHHMSIX c
OCHOBHBIE KJIaCChI bubmoreka

2.4 HEOPTraHUYECKUX 11 1 1 IIOK https://m.edso00.ru/7f41837
COeTUHEHUN C

Wroro no pazneny 30

Paspnea 3. llepuoguveckuii 3akoH u [lepuoanyeckasi cucrema xumudeckux djiementon /. U.
MenaesieeBa. CTpoeHue aToMOB. XUMHYECKAs CBSA3b. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

3.1

[Tepuonnueckuii
3aKOH U
[Tepuoaunueckas
CHCTEMa
XAMHAYECKUX
anementoB /. U.
Menneneena.
Ctpoenue aToma

bubmmnoreka
IIOK https://m.edso00.ru/7f41837
c

3.2

Xumudeckas CBS3b.
OKHUCINTETBHO-
BOCCTaHOBUTEILHBI
€ peakiun

bubmuoreka
IIOK https://m.edso00.ru/7f41837
c
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bubmuoTeka
Hroro no pazueny 15 LIOK https://m.edsoo.ru/7f41837
C
bubmuoTeka
PesepBHOE Bpemst 3 LIOK https://m.edsoo.ru/7f41837
C
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 5
[TPOI'PAMME
9 KJIACC
KoanuecTBo yacoB
Ne i/ H;nr;ggn;a;[;d; JjekTpoHHbIe (U poBHIE)
- pasa Bcer | KonTpoabnsl | [IpakTudeckn 00pa3oBaTebHbIE pecypebl
NporpamMMel 0 e padoTsI e padoTsl
Paspnes 1. BemiecTBO U XUMHYECKHE PeaKkIM K
1.1 yry 5 1 IIOK https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeI0B 6
Kypca 8 kiacca =
OcHOBHBIE
3aKOHOMEPHOCTH bubsmotexa
1.2 4 IIOK https://m.edsoo.ru/7f41a63
XUMHYECKUX 5
peakuui -
DIIEKTPOJIMTHYECKA
ST TUCCOITHAITHS. bubmuoTeka
1.3 XUMHYECKHE 8 1 1 IHOK https://m.edsoo.ru/7f41a63
peakuuu B 6
pacTBopax
Wroro no pazpeny 17
Pa3nen 2. HemeTanibl M MX COeTUHEHUS
OO6mas
XapaKTepUCTUKA bubmmoTeka
2.1 XUMHUYECKUX 4 1 IIOK https://m.edsoo.ru/7f41a63
sneMeHTOB VIIA- 6
rpynnsl. ["anorensl
OO6mas
XapaKTEePUCTUKA EH6oTexa
XUMHYECKUX .
2.2 S eMerTon VIA- 6 é[OK https://m.edsoo.ru/7f41a63
rpynnsl. Cepa u eé =
COCJTMH CHUS
OO6mas
XapaKTEepPUCTHKA bubnuotexa
2.3 XUMHUYECKUX 7 1 IHOK https://m.edsoo.ru/7f41a63

a51eMeHTOB VA-
rpynnsl. A3oT,

6
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docdop u ux
COCIVHCHHSI

OO6mas
XapaKTEePUCTUKA
XUMHUYECKUX bu6mmoreka

2.4 snemenToB IVA- 8 1 2 IIOK https://m.edsoo.ru/7f41a63
TpYIIEL. YTIIepoa u 6
KPEMHHUH U UX

CO€JTMHECHUS

Wroro no pazneny 25

Paznen 3. MeTaJubl M HX COeAUHEHUS

06 BOHCTE bubauoreka
3.1 HIWIe CBOMCTEA 4 IIOK https://m.edsoo.ru/7f41a63
METAJIJIOB 6
Baxueiimue bubauoreka
3.2 METAJUIBI U UX 16 1 2 IHOK https://m.edso0o.ru/7f41a63
COENVHEHUS 6
Wroro no pazgeny 20
Pa3znen 4. XuMus u okpyxamomas cpeaa
BemectBa u bubmmoreka
4.1 MaTepuabl B 3 LIOK https://m.edsoo.ru/7f41a63
JKU3HHU YEJIOBEKa 6
Wroro no pazneny 3
bubnmuoreka
Pe3epBHOE Bpemst 3 LIOK https://m.edsoo.ru/7f41a63
6
OBHIEE KOJIMYECTBO
YACOB 110 68 4 7
ITPOTPAMME



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

NMOYPOYHOE NMNJIAHUPOBAHUE

8 KJ1ACC
Ne i/mn Tema ypoka Bcero DJICKTPOHHEIC M ppOBLIE
o0pasoBareJbHbIE pecypChl
Jlara
4acoB
[Ipenmet xumuu. Ponb
1 XUMHH B )KU3HU 1 bubnmmnoreka
yenoBeka. Tena u IIOK https://m.edsoo.ru/ff0d210c
BEI[ECTBA
2 ITonsiTue o MmeTogax 1 bubmmoreka
MO3HAHMS B XUMUHU ITOK https://m.edsoo.ru/ff0d227e
[IpakTueckast padborta Ne
1 «IIpaBuna paboTsl B
3 nabopaTtopuu U NpuEMBI 1 bubnuorexa
oOpareHus ¢ IIOK https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pYI0BAaHUEM
A e PO B
) . IHOK https://m.edsoo.ru/ff0d26ca
pazzieneHus: cmecei
[IpakTuueckas padorta Ne
5 2 «Paznenenue cmeceit 1 bubmmoTeka
(Ha mpUMepe OYUCTKH LIOK https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa
4 ITOK https://m.edsoo.ru/ff0d2a6c¢
XUMUYECKHUE DIIEMEHTHI.
7 3HaKku (CUMBOJIBI) 1 bubmorexa
IIOK https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX IJIEMEHTOB
8 IIpocTble u cioXkHBIE 1 bubnuorexa
BeII[ECTBA IIOK https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuorexa
yUYCHHE LIOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
R e PR I e
pMYy-Ia. IIOK https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XUMUYECKUX 2JIEMEHTOB
OTHOCHUTENIbHAS aTOMHAs
11 Macca. OTHOCUTEIbHAS 1 bubmorexa
' IIOK https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
Maccosas 105t
12 XUMHYECKOTo dJIeMeHTa B | 1 bubmorexa
IIOK https://m.edsoo.ru/ff0d350c
COCITMHECHUU
13 KonunuectBo BemecTna. 1 bubmoTeka
Mosb. MossipHast Mmacca ITOK https://m.edsoo.ru/ff0d5230
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duznueckue u

14 XUMHUYCCKHUEC SIBICHUS bubsmotexa
‘ ILHOK https://m.edsoo.ru/ff0d37fa
XUMHUYECKas peaKlust
15 Ep:;;aalglnﬁ )}cllii(l);iiKHX bubmiorexa
p - IHOK https://m.edsoo.ru/ff0d3al6
peaxkuuii
3aKOH COXPaHEHHUS MacChl
16 BEIIEeCTB. XUMHUYECKHE bubmiorexa
m ) IIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brmaucnenns xonndecTna,
17 Macchl BEIIECTBA 110 bubmmoreka
ypaBHEHUSM XUMHYECKUX IHOK https://m.edsoo.ru/ff0d5708
peakuuin
Knaccuduxanus
5 ’ LIOK https:/m.edsoo.ru/ff0d3f34
pa3JIOKEHHUS, 3aMEIIEHUS,
oOmMmeHa)
19 O06001eHne u Bubiuoreka
CHCTEMAaTH3alHsl 3HAHUMA IHOK https://m.edsoo.ru/ff0d40c4
o | pators
m IHOK https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITUN
Bo3nyx — cmecsh ras3os.
21 Cocras BO311YyXA. bubmoTeka
Kucnopon — anemeHrt u LIOK https://m.edsoo.ru/ff0d448e
npocrtoe BemecTBo. O30H
du3rvecKue u
XUMUYECKUE CBOMCTBA
22 KHCIopoaa (peakinuu bubmorexa
ILHOK https://m.edsoo.ru/ff0d4614
OKHCJICHHSI, TOPEHUE).
[Tonsarue 006 okcumax
CriocoObl MOJTydeHUS
|
patop LIOK https:/m.edsoo.ru/ff0d497a
MIPOMBIIIICHHOCTH.
IIpumenenue kuciopoaa
Tennosoit 3¢ dext
XUMHUYECKON peaKlnH,
TIOHSATHE O
24 TEPMOXHUMUYIECKOM bubmorexa
IIOK https://m.edsoo.ru/ff0d4790
ypaBHEHUH, IK30- U
SHJOTEPMUYECKUX
peaKnusx
TonnuBo (HedTh, yronb u
o5 MeTaH). 3arpsa3HeHue bubnuorexa
BO3JlyXa, CIIOCOOBI €ro LIOK https://m.edsoo.ru/ff0d4cda
MPEIOTBPAIICHUS
26 [IpakTueckas paborta Ne bubnuoteka

3 no reme «Ilonyuenue n

IIOK https://m.edsoo.ru/ff0d4ae?



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
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

cobupaHue Kuciaopoza,
W3yYEHHE €r0 CBOMCTB»

Bonpopon — snemeHT 1

Bbubmmoreka

27 | mpoOCTOE BEWICCTRO. ITOK https://m.edso0.ru/f0d4ddo
Haxoxnenue B npupope
dusnyeckue u
28 XUMHUYECKUE CBOICTBA bubmoTeka
Bogopona. [Tpumenenue LIOK https://m.edsoo.ru/ff0d4ddO
BOJIOpOJIa
29 [TonsiTHe O KUCTOTAX H bubmoTeka
COJISIX ITOK https://m.edsoo.ru/ff0d50d2
30 CrniocoObl mosTydeHus bubmuoteka
BOJIOpOJia B TaOOpaToOpuu 1TOK https://m.edsoo.ru/ff0d4dd0
[IpakTueckast padorta Ne
31 4 o Teme «Ilonyuenue u bubmuoteka
cobmpaHue BOIOpO/a, ITOK https://m.edsoo.ru/ff0d4f42
U3yYEHHE ero CBONWCTBY
32 MounsipHblil 00bEM ra3oB. bubnuorexa
3akoH ABOrajapo ITOK https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa,
KOJINYECTBA BEIIEeCTBA
33 rasa Io ero M3BECTHOMY BH6HHOTeK_a
ITOK https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIECTBA
Wi 00bEMY
Brraucnenust 00 EMoB
ra3oB MO YPaBHEHUIO Eu6moTexa
34 PCAKIIHI Ha OCHOBE IIOK https://m.edsoo.ru/ff0d5708
3aK0HA 00 BEMHBIX
OTHOILIEHUI Ta30B
dusnvecKue u
35 XUMHUYECKHE CBOICTBA bubsmotexa
IIOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB ocHOBaHUH. bubmuoteka
[TonsiTne 00 MHAUKATOPAX IHOK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTEnb.
Hacelennsie u
37 HEHACBIIICHHbIE bubmuoreka
pacTtBOpbl. MaccoBas LIOK https://m.edsoo.ru/ff0d5b40
7107151 BEIlleCTBa B
pacTBope
[Ipaktuueckas padora No
5 mo Teme
38 «?CPTEZOTO(;BfeHHe bubmuoTeka
P poBC . IIOK https://m.edsoo.ru/ff0d5eba
orpeenéHHON MacCOBOM
JI0JIEW pacTBOPEHHOT O
BEIIECTBA)
KonTtponbHas pabora Ne2 Eu6mioTexa
39 o reme «Kucnopog.

Bopopon. Boga»

IIOK https://m.edsoo.ru/ff0d6342
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OKCPII[BI: COoCTaB,

40 KJIacCH (UK bubmorexa
1 s, IHOK https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
[Tonyuenue u
a1 XUMHUYECKHE CBOICTBA bubmuoreka
KHCJIOTHBIX, OCHOBHBIX U IIOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIIOB
OcHOBaHMS: COCTaB,
42 KJIaccu prKaIus bubmiorexa
L, IIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 XHI/?;/III?I]I;ZSII(/II:GHCBOI\/JICTBZI. bubmiorexa
. LIOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI1
Kucnotsr: cocras,
44 KJaccu ukanus bubsmotexa
HH, LIOK https:/m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 SI;;/IIZ::Z?IE:CBOIZCTM bubmiorexa
LIOK https://m.edsoo.ru/ffOdfee2
KHCJIOT
Conu (cpennue):
16 HOMEHKJIATypa, CIIOCOOBI bubnunoreka
MOJYYCHHUS, XUMUYCCKUE LIOK https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTueckas paborta Ne
6. Pemenue
g | e
* IIOK https://m.edsoo.ru/00ad9b7c
«OCHOBHEBIE KJIaCChI
HEOPraHUYECKUX
COCIUHECHUI
I'eneTndeckas CBA3b
48 MEXTy KJIaccaMu Bubmuoreka
HEOPraHUYEeCKUX IHOK https://m.edsoo.ru/00ad9a50
COeIMHEHUN
49 O6o0menne u bubnunoreka
CUCTEMATHU3ALNAS 3HAHUI IHOK https://m.edsoo.ru/00ad9ch2
KonTponbsHas padora Ne3
50 o TeMe "OCHOBHEIE bubmuoreka
KJIaCChl HEOPraHMYECKUX LIOK https://m.edsoo.ru/00ad9ela
coequHenni"
[IepBble mONBITKH
51 iﬁngiiﬁiuf;MeHTOB bubmorexa
’ IIOK https://m.edsoo.ru/00ad9ffa
[TonsTHe o rpymnmax
CXOJHBIX DJIICMEHTOB
Ilepuoanueckuii 3aK0H U
50 Ilepuoanyeckas cucrema bubmunoreka

XUMHUYECKHUX DJIIEMEHTOB
. . MenneneeBa

IIOK https://m.edsoo.ru/00ada52c



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

[Tepuoasl, rpymnmsl,

Bubimuoreka

53 MOTPYIIITBI LIOK https://m.edsoo.ru/00ada52c
CtpoeHue aToOMOB.
bubnmmnoreka
>4 CocTaB aToMHBIX 51Cp. IIOK https://m.edsoo.ru/00ada342
W3oTorbl
CrtpoeHue 2JIeKTPOHHBIX
000J109€K aTOMOB EubmoTexa
55 3JIEMEHTOB )
. IIOK https://m.edsoo.ru/00ada6bc
ITepuoanyeckoit cucTeMbl
. 1. MenneneeBa
XapakTepuCcTHKa
XUMHUYECKOTO 3JIEMEHTa EuGmotexa
56 10 €0 MOJ0KEHUIO B )
. IIOK https://m.edsoo.ru/00ada824
[Iepuognueckoii cucreme
J. 1. MenneneeBa
3HadecHue
[Tepuoguyeckoro 3aKoHa
57 JUTSL pa3BUTHS HAYKU U bubmmoreka
npaktuky. [1. U. LIOK https://m.edsoo.ru/00ada96e
MeHeneeB — y4EHBIA,
Nearor U rpakJ1aHuH
B
LIOK https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HMonHas xuMu4eckas bubnunoreka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas bubmuoTeka
XHUMHUYECKas CBS3b IIOK https://m.edsoo.ru/00adaab8
61 KosanenTHas HenomnspHas bubnuorexa
XHUMHUYECKas CBS3b IIOK https://m.edsoo.ru/00adaab9
62 CTeleHb OKMCIICHHS BH6HHOT€K_a
IIOK https://m.edsoo.ru/00adae28
OKHCIHTENLHO- Eu6moTexa
63 BOCCTaHOBUTEJIbHBIE )
LIOK https://m.edsoo.ru/00adb076
peakiuu
64 OxucIuTeIn u bubmuoreka
BOCCTAHOBUTEIN IHOK https://m.edsoo.ru/00adb076
Kontponbhas pabora Ned
65 o teme «CtpoeHue bubmoTeka
atoMa. XuMHYECKas IHOK https://m.edsoo.ru/00adb486
CBSI3b)
66 0O06001eHue u Bbubinuoreka
CHCTEMATU3aNs 3HAHMMA ITOK https://m.edsoo.ru/00adb33c
67 O6o6meHue 1 bubmoTeka
CHCTEMATU3AINs 3HAHMMA ITOK https://m.edsoo.ru/00ad9cb?2
68 O06o0meHue bubmoTeka

CUCTEMATHU3aluA 3HaAHUM

ITOK https://m.edsoo.ru/ff0d61c6



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

68

9 KJ1IACC

Ne m/m

Tema ypoka

Bcero

Jara

DJieKTPpOHHbIEe HU(pOBbIE
o0pa3oBaTesibHbIE pecypchl

[Tepuognueckunit
3aKOH.
[Iepuognyeckas
CUCTEMA XUMHUYECKUX
anemenTosB /l. U.
MeneneeBa

Bbubmmoreka

IHOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHYECKUX
3JIEMEHTOB MEPBBIX
TPEX NMEPUOJIOB

Bbubmuoreka
IHOK https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMEHKJIATypa
HEOPraHUYECKUX
BEILECTB

Bbubiauoreka

IHOK https://m.edsoo.ru/00adb7e2

Bunsl xummnueckoit
CBSI3U M THUIIBI
KPUCTAJUTMYECKUX
peméToK

bubnmnoreka
ITOK https://m.edsoo.ru/00adbac6

KonTtponbshas pabora
Nel mo Teme
«IToBTOpEHUE N
yriyOsieHue 3HaHui
OCHOBHBIX Pa3/ieIoB
Kypca 8 kiacca»

Knaccuduxanus
XUMHYECKUX
peakuuii mo
pa3IMYHbIM
MpU3HAKaM

bubmuoreka
IIOK https://m.edsoo.ru/00adbcb0

ITonsiTue o ckopoctu
XUMHUYECKOH
peakuuu. [onstue o
TOMOT'€HHBIX U
reTepOreHHBIX
peakuusix

bubnmmnoreka
ITOK https://m.edsoo.ru/00adbe9a

ITousTHe o
XUMHYECKOM
PaBHOBECHUH.
DaKTOpHI, BIUSIONINE

bubmuoreka
IIOK https://m.edsoo.ru/00adc28c



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

Ha CKOPOCTh
XUMHYECKOU
peaxkuuu u
IIOJIOKEHHUE
XHMHYECKOI0
paBHOBECHS

OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE
peakiuu

bubnmnoreka
IIOK https://m.edsoo.ru/00adcade

10

Teopus
INEKTPOIUTUIECKOMN
JUCCOLIMALINH.
CunbHble 1 crabble
SJEKTPOIUTHI

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

11

HNonHble ypaBHEHUS
peakuuit

Bbubmuoreka
IHOK https://m.edsoo.ru/00add448

12

XUMHUYECKHE
CBOMCTBA KHCJIOT U
OCHOBAaHHUM B CBETE
IpeCTaBIeHUN 00
AIEKTPOTUTUYECKOU
JIMCCOLMAIIIH

bubmuoreka
IIOK https://m.edsoo.ru/00add5d8

13

XUMHUECKUE
CBOICTBA COJIEH B
CBETE
MpeaCcTaBiIeHUN 00
AIEKTPOIUTHYECKOU
JTUCCOLUATTIH

Bbubimuoreka

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

14

[TonsTe o
TUJPOJIU3E COJIEN

bubnmnoreka
IIOK https://m.edsoo.ru/00add9d4

15

O06001IeHnEe U
CUCTEMAaTU3ALUA
3HAHUH

bubmuoreka
IHOK https://m.edsoo.ru/00addd12

16

IIpakTrueckas
pabora Ne 1.
«Pemenue
SKCIIEPUMEH TAJIbHBIX
3a1au»

bubmuoreka
IHOK https://m.edsoo.ru/00addbfa

17

KonTponbsHas padora
Ne2 o Teme
«ONEeKTPOJUTHYECKas
JACCOLIALIHS.
XuMH4YECKHE
peaxuu B
pacTBOpax»

bubmuoreka
IIOK https://m.edsoo.ru/00addecO

18

OOmas
XapaKTepUCTHKA
rajgoreHoOB.
XuMHudecKkue
CBOMCTBA Ha
TpuMepe XJI0pa

bubmuoreka
IIOK https://m.edsoo.ru/00addfe2



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

19

XJI0pOBOOPOA.
CounsgHas KUCI0Ta,
XUMHUYCSCKHUE
CBOMCTBA,
MOJy4YeHuUe,
MIPUMEHEHUE

bubmmoreka
IIOK https://m.edsoo.ru/00ade104

20

[IpakTueckas
paborta Ne 2 o reme
«Ilomyuenune
COJITHOM KHCJIOTEI,
H3y4eHHE e€
CBOWICTBY»

bubmuoreka
ITOK https://m.edsoo.ru/00ade348

21

Brruncnenus no
YpaBHEHUSIM
XUMHYECKIX
peakiui, eciim OauH
W3 PEareHToB JIaH B
H30BITKE

bubmuoreka
IIOK https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTHKA
asieMeHToB VIA-
TPYIIIBI

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

23

AJIIOTpOITIHBIE
MOJAU(HUKALINH CEPHI.
Haxoxnenue cepsl n
€€ COeIMHEHU B
MIPUPOJIE.
XUMHUYECKUE
CBOMCTBA CEPBI

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

24

CepoBonopon,
CTPOEHHUE,
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA

Bbubmmoreka

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

25

OKcuabl cephl.
CepHas kucinora,
¢buznyeckue u
XUMHUYECKUE
CBOICTBa,
pUMEHEHHe

bubmuoreka
IIOK https://m.edsoo.ru/00adea28

26

XUMHUYECKHUE
peaxkuuu, Jexamue B
OCHOBE
MIPOMBIIIIIEHHOT'O
crioco0a MoJTy4yeHust
CEPHOI KUCIIOTHI.
XUMHUYECKOE
3arpsi3HeHHE
OKpY’KaroIIEn Cpebl
COEIMHEHUSIMU CEPbI

bubnmmnoreka
ITOK https://m.edsoo.ru/00adec8a

27

Briuncienue
MacCOBOH J0JIU

bubmuoreka
IIOK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

BBIXOJIa MTPOIYKTA
peakiuu

28

O6was
XapaKTepUCTUKA
271eMEeHTOB VA-
rpynnsl. A3or,
pacrpocTpaHeHHE B
IIPUPOZE,
busnueckue u
XUMHUYECKHUE
CBOMCTBA

bubnunoreka
IIOK https://m.edsoo.ru/00adeea6

29

AMMHak, ero
¢buznyeckue u
XUMHUYECKHUE
CBOMCTBA, IIOJIy4CHHE
U IPUMCHEHUE

bubmuoreka
IIOK https://m.edsoo.ru/00adf004

30

IIpakTnyeckas
padota Ne 3 o Teme
«[Tonyuenue
aMMuaka, u3yyeHue
€ro CBOMCTB»

Bubnuoreka
ITOK https://m.edsoo.ru/00adf180

31

A3oTHas Kucnora, eé
(uznueckue u
XHUMHYECKU
CBOMCTBA

Bbubimuoreka

IIOK https://m.edso0o.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHMUS B KaU€CTBE
MUHEpaIbHBIX
yn00peHuil.
XUMHUUECKOE
3arpsi3HCHHUE
OKPYXAaroIIel Cpebl
COEJIMHEHUSIMHU a30Ta

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

33

®dochop. Oxenp
docdopa (V) u
¢dbocdopHas kucnora,
¢buznyeckue u
XUMHYECKUE
CBOMCTBA, OJIy4YECHHE

bubmuoreka
ITOK https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
¢docaToB B KauecTBe
MUHEpaIbHBIX

YOO PCHHMIA.
3arpsi3HeHUE
MIPUPOTHON CpPEbI
¢dbocdaramu

bubmuoreka
IHOK https://m.edsoo.ru/00adfc20

35

VYraepon,
pacnpocTpaHeHHe B
pupozae,
¢dusnueckue u

Bbubnmmoreka

IIOK https://m.edsoo.ru/00adfd9c



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
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMUYECKUE
CBOICTBa

36

Oxkcuasl yriaepoja,
ux (puznyeckue u
XUMHUYECKHUE
CBOIICTBA.
OKOJIOTUYSCKHUE
pOoOJIEMBI,
CBSI3aHHEBIC C
OKCHJIOM yTJIepo/a
(V)

bubnunoreka
IIOK https://m.edsoo.ru/00adfebe

37

VYronnHas KUcioTa "
e€ colm

bubnnoreka
LIOK https://m.edsoo.ru/00ae006¢

38

IIpakTrueckas
pabota Ne 4 o Teme
"[Tonyyenue
YTIEKUCIIOTO Ta3a.
KauecTBeHHas
peaxkuus Ha
KapOoHaT-MoH"

Bbubnunoreka
IHOK https://m.edsoo.ru/00ae027¢

39

[TepBoHavayibHbIC
ITOHATHS 00
OpPraHUYECKUX
BEILIECTBAX KaK O
COEIUHEHUIX

yriepona

bubnunoreka
IIOK https://m.edsoo.ru/00ae054e

40

Kpemnnii u ero
COEJIMHEHUS

bubnmnoreka
ITOK https://m.edsoo.ru/00ae080a

41

[IpakTueckas
paborta Ne 5.
Perienue
AKCIIEPUMEH TAJTbHBIX
3aJ1a4 II0 TeMe
«Baxnenmmue
HEeMeTaJIJIbl U UX
COCIUHEHUS

bubmuoreka
IIOK https://m.edsoo.ru/00ae0bf2

42

KonTponbsHas pabora
Ne3 o Teme
«Baxwueiimme
HEMETAJUIBI U UX
COEIMHEHUS

Bbubmuoreka
IHOK https://m.edsoo.ru/00ae0el8

43

OOmas
XapaKTepUCTUKA
XUMHYCCKHUX
3JICMCHTOB —
MECTAJIJIOB.
MeTammdeckas
CBsA3b U
MeTaaanyecKas
KpUCTaJUIMYecKas
pemeéTKa.

bubmoreka
ITOK https://m.edsoo.ru/00ael03e



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

duznueckue
CBOMCTBA METAJLJIOB

XuUMHYECKHE
CBOMCTBA METAJJIOB.
44 DNEKTPOXUMHUYCCKUU bubmiorexa
p 9 IHOK https://m.eds00.ru/00ae1156
P HAPSDKCHU I
METaJIJIOB
OO6mre crocoOs
MOJTYYeHUS
MeTasnoB. CIjiaBbl.
Brruucaenus no
45 ABHEHHUAM bubmorexa
yp IIOK https://m.edsoo.ru/00ael156
XUMHAYECKUX
peaKkuuii, eciu OJTuH
Y3 PEareHToB
COJEPXKHUT MPUMECH
16 ITonsiTne 0 Koppo3uu bubnuorexa
MeTaJjljIoB IIOK https://m.edsoo0.ru/00ael278
47 [IleroyHbIC METaJLIBI bubmiorexa
ITOK https://m.edsoo.ru/00ael4b2
48 &Kcnflfé; Bl HATPHS bubmiorexa
AP A p IHOK https://m.edsoo.ru/00ael4b2
Y KaJust
o |
. H IIOK https://m.edsoo.ru/00ael5e8
Y MarHui
50 Baxneiimue bubmoTeka
COEIMHEHNS KaJIbI[HsI IIOK https://m.edsoo.ru/00ael15e8
O06o00meHne 1
51 CHUCTEMAaTHU3alUs
3HAHHUH
JKEcTkocTh BOABI U
52 CIocoObI eé bubsmotexa
IIOK https://m.edso0.ru/00ae1886
yCTpaHEHUs
IIpakTrueckas
pabota Ne 6 mo Teme
53 "XécTtkocTh BOIBI U Bubmoreka
. IIOK https://m.edsoo.ru/00aelae8
METOBI €&
ycTpaHeHus"
54 AnroMuH#I bubmiorexa
IIOK https://m.edsoo.ru/00aelc64
55 CABI\(/I)E((:)TTIS: I({)I;I:H au bubmiorexa
A IIOK https://m.edsoo.ru/00aelc64
TUAPOKCUIA
bubnmnoreka
56 Keneso ITOK https://m.edsoo.ru/00aeld86
57 OKcHUIBI, bubmmoreka

TUJPOKCUJBI U COJIH

ITOK https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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xenesa (I1) u xeneza

(I

58

0O06001eHue u
CHCTEMATHU3ALHAA
3HAHUU

59

[IpakTueckas
paborta Ne 7.
Pemenne
9KCIIEPUMEH TAJIbHbIX
3a7a4 1o TeMe
«Baxuenmue
METaJUIbI U KX
COCIMHEHUSD)

bubmuoreka
IIOK https://m.edsoo.ru/00ae3de8

60

Brruncnenus no
YPaBHEHUSM
XUMHYECKUX
peakiui, eciim OauH
W3 PEareHToB JIaH B
U30BITKE UJIH
COJIEPKUT MPUMECH.
Breraucnenus
MacCOBOH JOJIN
BBIXO0J1a IPOJYKTA
peakuuu

Bbubmuoreka
IIOK https://m.edsoo.ru/00ael1750

61

0O06001enue u
CUCTEMATU3aALI U
3HAHUH

62

KonTtponbshas pabora
Ne4 1o Teme
«Baxwueitmme
METaJUIBl M UX
COCIUHECHUSI

63

BemectBa u
MaTepualbl B
IIOBCETHEBHOI
JKM3HHU YeJIOBeKa

Bbubnunoreka
IHOK https://m.edso00.ru/00ae3f50

64

XHUMHYECKOE
3arps3HeHue
OKPY’KaIOIIEH CpeJbl

bubmuoreka
IHOK https://m.edso0.ru/00ae4270

65

Ponps xumum B
peumeHnu
9KOJIOTHYECKUX
pooemM

bubnmnoreka
IIOK https://m.edsoo.ru/00ae4270

66

0O06001enne u
cUCTeEMaTU3aUsA
3HAaHUH

bubmmoreka
ITOK https://m.edsoo.ru/00ae0d0a

67

O000111EH1E 1
cUCTeEMaTU3aUsA
3HAaHUH

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



https://m.edsoo.ru/00ae3de8
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O0o061IeHnE U
68 CHCTEMaTH3AIHS 1 bubnmoreka
% IHOK https://m.edsoo.ru/00ad9ch2
3HAHUU
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME

YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATEJ/IbHOIO NMPOLLIECCA
OBA3ATEJIbHbIE YYEBHbBIE MATEPUAJIbI A1 YYHEHUKA

Xumms. 8 knacc: yueb. ans obweobpasoBartenbHbix yupexaeruii / O.C. NabpuensH. - 3-e u3a.,
cTpeotun. - M.: poda, 2022. - 286 c.

Xumus. knacc: y4deb. ana obuweobpasoBaTenbHbiX yupexaenuin / O.C. NabpuensH. - 3-e nsa., CTpeoTun.
- M.: Opoda, 2022. - 288 c.

METOAWYECKME MATEPUAJIbI OANA YYUTENSA

Beeaunte

1. FabpuensaH O. C., BockoborHnkosa H. M., Awykosa A. B. HactonbHas kHura yumtensa. Xmmus. 8 ki.:
MeToaunueckoe nocobue. - M.: Opoda, 2021.

2. MabpuengH O. C., AwykoBa A. B. TeTpaab Ans nabopaTopHbIX ONbITOB U NpakTUyecknx paboT. 8 k.
K yuebHuky O. C. NabpunenaHa «Xumusa. 8 knacc». M.: Opoda, 2022.

3. NabpuensH, O. C. MeTtoanyeckoe nocobue k yuebHmnky O. C. NabpmnenaHa «Xumnsa». 8 knacc/ O. C.
FabpuensH. — M. : Apoda, 2021. — 109.

4. abpuensaH, 0. C. Metoanuyeckoe nocobue k yuyebHuky O. C. NabpunenaHa «Xumusa». 9 knacc/ O. C.
MabpuensaH. — M. : [ipoda, 2021. — 108.

5. XuMnsa : TexHonormyeckme Kaptbl K yuyebHuky O. C. MNabpunensHa «XuMuns. 8 knacc» : Metoanyeckoe
nocobue / N1. N. AcaHoBa. — M. : ipoda, 2020

6. XnMunsa : TexHonormdeckune kaptbl K y4ebHuky O. C. NabpuensHa «Xumusa. 9 knacc» : MeToamdeckoe
nocobue / J1. N. AcaHoBa. — M. : Opoda, 2018

7. XuMunsa. 8 kn.: KoHTposibHble 1 npoBepoYHblie paboTbl K yuebHuky O. C. NabpunensHa «Xumus. 8» / O.
C. labpwuensH, M. H. bepe3kuH, A. A. Ywakosa n gp. - M.: ipoda, 2022. aaHHbIe

LUNOPOBbIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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