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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs y4eOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEILHOCTh U3yUeHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCS, €T0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEeM YCTOWYMBOTO pPa3BUTUSL UEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 0011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHATBLHOM 1eATeNTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMIY IOCJIEIOBAaTEIBHOTO PAa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO YPOBHS K JPYTrOMY, BBITOTHSSA
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yueHnn XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOW HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4yeOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBICHUS OKPY’KAIOIIET0 MUPA, UCTIONIB3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTUYECKU ILIEJIeCOO00pa3HOro MOBeNeHHs B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BemectBa U cMecH. CriocoObl pa3iesieHust CMECEH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BewlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IHHHII BeriecTBa. Pacu€Tel o hopMyraM XMMHUYECKHX COCTMHEHUH.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIIOH, MpaBWiIaMu paboOThl B Jabopatopuu U MpUEMaMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHACHCAIUS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJICHUH, HAOII0IeHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKlnii (pa3nokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOIN KHUCIOTBHI C XJOpUAOM Oapusi, pasioxkeHue ruapokcuga menu (ll) mpu nHarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIBTPOBAaHMWE, BHIIAPUBAHUE, MUCTUIUIAIMS, XpomaTtorpadusi,
MIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAOIIOACHHE U ONUCAHUE PE3YyIbTaTOB IMPOBEIEHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apoCTEePIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoze, Gu3nueckue U XMMHUECKHUe CBOMCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, DK30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MoTydeHus. KuciaoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBoprMOCTh BemecTB B Boje. MaccoBasi 10Js BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcupnel. Kitaccupukarus OKCUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanui. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWM. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue u XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cCepHOI KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETBHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoil cUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0Oonouyek aroMoB mepBeIx 20 XuMudeckux osieMeHTOB llepmoamueckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipolecchl OKucieHus
¥ BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, POBEJCHHUE OIBITOB, WLIHOCTPUPYIOLIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XMMHH B 8 KJIACCE OCYILIECTBIIAETCS
yepes UCIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYUYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATHU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoaKTUBHOCTb, MOJIEKYJa, JSJICKTPUYECKUU 3apsijl, BEIIECTBO, TEJO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalaMs, KaJlbLIMs U HUX COCOUHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMH, DSJICKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNU. DIEKTPOIUTHI U HEAIEKTPOJIHUThL. KaTHoHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, IMOJIHBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUMI U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIISAMH KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJIOB M HEMETaUIOB (rpaduTa H anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakToOpoB, UCCIIEJOBAaHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca JAUCCOIUAINH
KHCIIOT, IeJ0Yel U cojiell (BO3MOKHO UCIIOJIb30BAHKE BUIEO MAaTEPUATIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peakluil (TOpeHHe, peakluu Pa3oKEeHHs, COSAUHEHUsI), paclio3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAuyeCTBEHHBIX pPEAKUWA Ha MOHbI, pEUIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHka ranoreHoB. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNs Kjlacca KUCIOT U crierupudeckue). XuMHYECKHe peakiuy, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUHN B MPHUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCUHEHUSIMH CEpPbI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacupocTpaHeHHe B MpHpoJe, (U3NYEeCKHe WU
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakldsg Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEeHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MUHEPAIBHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4deHHE U NpuMmeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenuaenuss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneline
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHWE C 00pasllaMy XJIOPUIOB (TaJOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX yA0OpeHMIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHAJIOB), H3Y4YE€HHE MOJETCeH KpUCTAJUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAueCTBEHHBIX pPEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3Y4YEHHE I[IPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeie HemeTamsl 1 uxX
COEZIMHEHUS.

Metayibl M X COeITMHEHUS

OO01m1ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psAJl HanpspkeHud MerauioB. dusmyeckue M XHMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHus M Kaiublius. BaxHeillne cOequHEHUs KalbIUs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THIPOKCH/Ia ATFOMUHHUSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA Kajbl[Usi M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4YeJIOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIeH cpe/bl (MpeaenbHas T0MyCTUMAash KOHIICHTPAIIHS
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIECTBIISETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TONBI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeTh, 3BE3/1b1, COHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOINaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ O0OYYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHPHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMH 00Y4aIOIINUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TI0JIE3HOM,
y4eOHOMCCIICIOBATEIIECKOM, TBOPUYECKOM M JPYrUX BHJAAX JCATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOLIECCe 3TON yuyeOHOW IesITeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIKH CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peakIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHUpPa, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
9THX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOHN JUTEPATypOl, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HATPaBIEHHOCTU U YPOBHS O0y4YCHHUS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTOJsl, HApPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peabHOMN KH3HHU;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yibpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW Mpo(hecCHOHATBHONW JESITeIbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHUE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke€ B CUTYyAIUAX, YIPOKAIOLIUX 3JOPOBbIO U JKU3HU JOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMHUU, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMI, TUnoresa, (akr, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MIPE/ICTABICHHUE O
[EJOCTHOW HAy4yHOW KapTHUHE MHpa, U YHHBEpcalbHbIe yueOHbIE NEeHCTBUs (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSIMH), KCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(GakTOB U SBJICHUIA, BRIOMPATH OCHOBAHMSI U KPUTEPHH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XUMHH MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIUi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHE HCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUSA, a
TakKe B KadecTBE OCHOBHI i (POPMUPOBAHUS THUIMOTE3bl IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOILICHHS W BBIBOJBI MO pe3yilbTaTaM IMPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJCTABICHHUS, TTOTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJIsl BHIMIOTHCHHS YICOHBIX U TIO3HABATEIHHBIX 337144
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBbHYIO (QOpMYy MpeACTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO X03sIICTBAa U TpaHCTIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxgaeMoll Tembl, (OPMYIHpPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JAOOPATOPHOW pPaOOTHI MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
Oo0IIMX MHTEPECOB W COTJIACOBaHMS MO3UIUN (0OCYXKIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIHHO OMPEENITh IEeTU ACITeNbHOCTH, IIAHUPOBATh, OCYIIIECTBISATH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COACPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOyyarouMMuCsl Hay4HbIE 3HAHUS, YMEHHUS M CHOCOOBI JeHCTBUM, crenuduyeckue Ui

NpeIMETHOW 00sacTH «XUMUS», BUIBl JOEITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHSA, €r0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJEKYJa, XUMUYECKHU
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBas J0JIs1 XUMUYECKOTO HIEMEHTA
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMH, TeIIOBON 3 (EKT peakluu, siIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi JOJIS BEIECTBA (IPOLIEHTHAsI KOHLIEHTPALUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
00o3Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleprognueckasi cucreMa XHMHUYECKUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKLU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJTI0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHHs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakius, XUMHYecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUU,  OKUCINUTEIb,  BOCCTAaHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJCHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsii HOHA IO XUMHUYECKOM
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMCHIBATH U XapakTepu3oBaTh Tabmuunyo Gopmy [leproanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB M 3apsin A1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
IpeJienax MaJbIX IEPUOJ0B U INIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME M CHENM(PUUECKHE XUMHMUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKuii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I10CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (JOpMyJie COEUHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSMHU I10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XMMUYECKUX OMBITOB 110 MOJIYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpamMMbl Bcero Kourpoasupie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoTshI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [{OK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bubnmorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o 8 1 bubnmorexa LIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 buomorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUH bubnnorexa [HOK
11 5 1
OCHOBHBIX pa3JieNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpynmsl. ["amorens https://m.edsoo.ru/7f41a636
o | e — |
' PYHIBL 2-CP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snmermon VAspymin. Ao, dostop 7 ; BemorllOK
' PR ’ P https://m.edsoo.ru/7f41a636
WX COeIMHEHUS
e | Cmemem— , o ox
' y TPYIHIRL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa [IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PezepBHOE Bpemst 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThbI pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunorexa LIOK
JKH3HH 4yesloBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c
2 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6nmoreka LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 «lfazneneicne cﬁef;)ﬁ (}JI\; npumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorexa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmoreka [IOK

10 BajeHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS Bubmmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
9JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka LIOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKHE bubnunoreka LIOK
ABICHHS. XUMHYECKast PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs IPOTEKAHUS Bbu6moreka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnorexa [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHuss KOJIUYEeCTBA, MacChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHm/IHeHI/Is{ bubmmorexa LIOK
’ https://m.edso0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Nel mo treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmecs razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue U XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkuu bubmmoreka [JOK
okwucienus, roperue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCIopoa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
€aKIIUH, TIOHSATHUE O
24 IT)epMIj))(I/IMI/I%CKOM YpaBHEHUU Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKHIX
peaKIusx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CHocoOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " €O6I/IpaHI/Ie bubamoreta LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u mpocToe bubmuoreka [JOK

BelecTBo. HaxoxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTy4eHust BOAOPO/Ia B bub6nmmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie bubmnorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
32 MonsipHblii 006EM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyeckrue U XUMHUYECKHUeE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubnuotexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorexa [IOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHune pacTBOPOB €

bub6nmoreka [IOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bub6nmmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 ijgzijnlfnlzn);iﬁz;ecjcf:OBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OCHOBaHHS: COCTaB, bubnuorexa [{OK
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydenue u xumMnyeckue Bbu6moreka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee?
Comnu (cpemHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
. ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIus bubnuorexa [IOK
3HAHUI https://m.edsoo.ru/00ad9cb2
o
o | oot e 3 oo
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpyIHmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 [Tepuoasl, TPYIITB, TOATPYIIITHI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuotexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBbIH,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mumoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 hitps://m.e dsg).ru /00adac34
60 KoBanentnast nonsipuas 1 Bu6mmoteka [JOK
XUMHYECKas! CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bubmmoteka IIOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsc])_]é).ru 100adb076
55 | Orpuone v Tomemecms | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edsoo.ru/00adbh33c
67 PesepBublit ypok. O60011eHMEe 1 1 bu6muoreka [IOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHue 1 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoTshI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKHX 3ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B M3MECHCHHUH
2 (3:BOﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBSI3U U THIIBI 1 bubmmoteka IIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yrnyoaeHue 1 1
3HAHU OCHOBHBIX Pa3/EeOB
Kypca 8 Kiacca»

Knaccudukanuss XuMuaeckux
6 peaxung 1o II)laSJ'II/I‘IHLIM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
pU3HAKaM
ITonsaTHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX

3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecHu. DaKTOPHI, https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopus PIEKTPOTUTHUECCKON
10 I{I/Icfounaunn.pCMnLHme u buomiorexa LIOK
https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOM
JIUCCOITHAITIN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
JIIEKTPOIUTUIECCKON https://m.edso00.ru/00add8b2
JIUCCOITHAITIN
14 [TonsiTe o ruapoOIU3€E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenue 3KCIepUMEHTAIBHBIX

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHYECKAS bubmuorexa [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKkIuu B pacTBOPAX»

06
18 rasorenon. Xnsmuectue bimorers L1OK
y ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
NOJTy4eHUE, IPIMEHEHHE
IT 6ota No 2
20 eve dlonyicne commoli biorers L1OK
i . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBOWCTBY
B
| e
PeAli, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLINK
cepsl. Haxoxenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C ) )
2 quseeriie n xmmcecie biGiorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunpl cepbl. CepHast KMCIIOTA, BuGmorexa [OK
25 ¢u3nueckrue 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHHUEC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon

bub6nmoreka [IOK

26 KHCJIOTEI. XHMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHEHUSIMU CEPBI
97 Breruncnenne MmaccoBor 10U bub6nmoreka [IOK
BBIXOJ1a TIPOIyKTa PEaKIIUU https://m.edso0.ru/00adec8a
OO61as xapakTepucTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pUpoIe brbmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUYECCKHE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubnuoreka [IOK
XUMHUECKOE 3arps3HeHUE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKIE CBOMCTBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 yI1oOpeHui. 3arpsi3sHeHue https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hochaTamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf);e[ imnlzlec;l)/le u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)
37 VYronbHas KucnoTa u e€ conu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHnne yriekucnoro bubmuoreka [IOK
ra3a. KauectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIECTBAxX KAk O bubmorexa OK
https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BakHeinume
HEMETAJIBI ¥ UX COSIUHEHUI»

KonTtponsnast padora Ne3 o reme

bubnunorexa LIOK

42 «BaxHneinme HeMeTauIbl U UX https://m.eds0o.ru/00ae0e18
COCUHEHHUS»
OO0m1as XxapakTepucTUKa
XHUMHYECKHX JJIEMEHTOB —
43 MeTaiuIoB. MeTrannndueckas CBSI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJJIOB
O611e crnocoObl MoTy4eHHUst
MeTtaioB. CruiaBbl. Beruucnenus
45 M0 YpaBHEHUSM XUMHUYECKHX bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
bubmmoreka IIOK
47 [lenounbre MeTaLIb https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U but6mmorekxa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ae15e8
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Baxkneiime coeMHeHN

bubnunorexa LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ael15e8
51 O06o001IeHre U CUCTEMaTH3alus
3HAHUHI
52 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bub6nmoreka [IOK
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Terl)\/le "}KéCTKOCI”)FL BOJBI 1 METOBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edso00.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmuoteka [IOK
3a1a4 1mo reMe «BaxHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CITN OJTUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE UJIU
COACPKUT NPUMCCH. Brruncienus

https://m.edsoo.ru/00ae1750
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MacCOBOM J0JIM BbIXOJA IPOAYKTA
peakuun

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontpoisbnas padora No4 o teme
62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmorexa LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6motreka [JOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 Bbu6moteka [JOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
cHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., CnaakoB C.A., AKITMOHEPHOE 00IIECTBO
«3narenscTBO «lIpocBemenune»
* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M31arenbcTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounsie pa3pabotku nmo xumuu 8-9 xiacc H.IT. Tpoery6osa Mockaa "Bako"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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