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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (eaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparernu oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YAIOIIMXCS CpEeACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO IOCIeI0BATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOW INPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENLHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CIY)KHT OCHOBOH JUIsi JOPMHUPOBAHUS MUPOBO33PEHHS 00YJAOIIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO pPa3BUTUS UEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, € 001el u (yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH O0yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYYEHWU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaykeHHeM 0a30Boi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX OHSITHI OPraHMYe€CKON XUMHUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOJIHSS
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: «OKpY KAt
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KiIacey.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHE 3HAHMI OCHOB XUMHUYECKON HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eTeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa30BaHMsI Ba)XKHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

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

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpUOOIIeHHne OOydJarolmMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUA,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quCcIIe YMEHHUM OOBACHATH U OLIEHUBATD SIBICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11e€JecO00pa3HOro MoBeleHHsl B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BenlecTBa. du3nueckue cBONCTBA BEUIECTB. ATperarHoe cocTosiHue BemecTs. [lonsaTre o merogax
no3HaHus B XuMHuH. YucTtele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

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

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBasi 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo popmynaM XuMHUYECKUX COCTUHEHHI.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIECTB. XUMHUUecKkue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHUE BOCKA, TasTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJIEHUH, HAOII0eHIE U
OTHMCaHNe MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakluil (pa3iokKeHne caxapa, B3auMOJIeHCTBHE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapus, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoO0OB pa3ieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJIM, HAONIOJACHHE U ONUCAHHE PEe3yNIbTaTOB MPOBEICHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apoCTEePKHEBBIX ).

Bazkneiinue npeacTaBuTe/ Il HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrmocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKaLus
KHCIIOpO/ia.

TemmoBoit >(PekT XUMHUYECKONW peakIMH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopoxa — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoa B mpupoe, Gu3ndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MosTydeHus. KuciaoTer u comu.

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

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpMMOCTh BellecTB B BOAEe. MaccoBasi [0S BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss ocCHOBaHMIA: MIENIOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. [losryuenue Kucior.

Comu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpEENICHUE COACP)KaHUs KUCIOPO/Ia B BO3AyXe, MOJyYCHHE, COOUpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IeHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpAX KHUCIOT U IIENOYel, M3ydeHue
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJTHOTO METaJUIa APYTrUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIaCCH(PUKAIIUN XUMUIECKUX AIeMEHTOB. [[oHATHE O TPyMIMax CXOAHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomnepuonnas u anuHHomepuogHas ¢opmbl [lepronudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siep. M30Tormbl. DnekTpoHbl. CTpOeHUE 3JEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepmonmmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpeHre, PeaKuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIHU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JSJCKTPUYECKUU 3apsij, BEIIECTBO, TEJO, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalaMsl, KaJIbLUS M HUX COEAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMUYECKON CBs3U. THIMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMUYECKOH CBA3H.

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

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3MUYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTie o ckopocTH XxuMudeckoil peakuuu. [lonsTue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuueckoM paBHOBecur. DaKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJCKTPOHHBIA OallaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakunu. CoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PIEKTPOTUTUYECKON AUCCOIMALUM. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTuoHsbI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, IMOJHbIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuii. CBOWCTBa KHUCIOT, OCHOBAHHMI M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KUCIIOT, IIeJ104el 1 cosiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEIEHUE ONBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKUuil (rOpeHHe, peakluu pPa3IoKEHHsl, COCUHEHUs), paclio3HaBaHUe
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHune M (u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa HAa OPraHMU3M 4YeJIoBeKa. BaxkHelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cephbl. AJUIOTPOINHbIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obO1mime Kak MmpeacTaBuTeNs Kilacca KUCIOT U crienupuyeckue). XuMUYecKUe peaklnu, Jiexaliue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOIy4YeHUsl CEpHOI KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoJAe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl COCINHEHHUSIMHU CEpbl
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B NpUpoje, (HU3UUECKUue Hu
XUMHUYeckHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XMMHUYECKHE CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Docdop, ammoTpornHble MOIU(DUKAIUH
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnorta,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3MYEcKue U XMMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4YeHHE U IpuMeHeHHe. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIEBOAAX — M HUX POJM B JKU3HU 4eJOBeKa. MarepuaabHOE €IMHCTBO OpPraHWYECKHUX MU
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. Baxuelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3l0B HEOPraHMYECKHX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOpPHUIOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHUME M U3YYEHHE CBOICTB aMMMaka, IPOBEIECHUE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U GpocaT-noH U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HHUE MOJeTeH KpUCTAJUIMYECKUX pemIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peaKkUMid Ha KapOOHAT M CHIMKAT-UOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIIIEHHOCTH, PEllIEHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJI0KECHHUS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA Pl HanpshkeHUd MeramuioB. dusmyeckue M XHMHUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOEHHE HX aTOMOB, HaXOXICHUE B Ipupoje. Puznyeckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHusl M Kajiblivsl. BakHeillne cCOeIuHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHE B Ipupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
kenesa. Okcunbl, rugpokcuasl u conu xenesa (1) m xemesa (ll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHeume MeTallIibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmoib30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH cpe/bl (MpeAenbHas TOMyCTUMAasi KOHIICHTPAIIHS
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YUYEHUH XUMHH B 9 Kilacce OCyIeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHIATHM, SBJISTFOIITIXCSI
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO01mue ecTecTBEeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUE BEIMYNHBI, €TUHHUIIbI
U3MEpEeHMs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeTh, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC yIO0OpECHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ 00YYCHHSI XUMUU B €IMHCTBE Y4eOHON U BOCIIUTATEIHLHON JIEATEIIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIM3AIIMH 00YJarOIIHUXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICUIO, 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
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIeIOBATCIILCKON, TBOPUECKOH M JPYrUX BUIAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOIMIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TPOLIECCe ITON y4yeOHOW AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MHUpPa, IPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YEJIIOBEKA C MPUPOTHOU CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKOTOoJsi, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U pealbHOMN KHU3HHU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii  Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPYLy U pe3ybpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEeIHOW MpOo(ecCHOHANBHONW JESITeIbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0€30MacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyaIUAX, YIPOKAIOLIUX 3JOPOBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTe3a, (aKT, cUCcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4yHOW KapTHMHE MHpa, U YHHUBEpCalbHbIe y4eOHbIE NEeHCTBUs (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICI XUMHUYECKUX MOHATUHN (BBICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTUMHU IOHSTHSIMH), WCIIOJIb30BATh IMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
($akToB U SABJICHUIA, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIIMi, yCTaHABIMBATh MPUYUMHHO-CIEJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HpeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakluuu — TMpU pelIeHudu YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCAX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (DOPMUPOBAHUS THUIOTE3BI IO TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI MO pe3ylbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUNYHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO 3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEPATYpa
XUMHUYECKOT0 COJIep KaHusl, CIIPaBOYHbIEC TOCOOuUs, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBITIOJTHCHHS YICOHBIX U TIO3HABATEIHHBIX 337124
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMANbHYIO (opMy mMpeacTaBleHus
uH(pOpMaAMM ¥ WLTIOCTPUPOBATH pEIIacMbI€ 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIICTBa U TpaHCTIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora © (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPAaTOpPHOW pPAadOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS TMO3UIUK (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
ITYPMBI», KOOPJWHAIIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIHHO OMPENENITh IEeTU JAeITeIbHOCTH, IIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIILHOCTh, BHIOMpATH
HanOosiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aTOPUTM JEHCTBUH MTPH BHIMOTHEHUN 33IaHUN
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHUBAaTh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM LI€JH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHUS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJblI JCATCIBHOCTU 110 IOJYUYCHUIO HOBOI'O 3HAHUA, C€ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHust B 8 kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: MAcca, MaccoBast J0JIs1 XUMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpAalMsl) B pacCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
o0003HavYeHusI, KOTopble UMeroTcsl B Tabnuue «lleprognueckasl cucteMa XUMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMUUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONWUCAaHUE TPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHHsI XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNe, cUCTeMaTH3aluI0, KJIAcCU(UKALIMIO, BBISIBJICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TIOCylIOH U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJIYUYEHUIO U
coOMpaHHWi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJIA), MPHUTOTOBICHHIO
PacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCICHHS, XMMHUYECKas peakius, XUMUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbE pEaKLUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpeleabHO JO0IMycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro TOHUMaHMe: OMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leproanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS1, KOTOPbIE UMEIOTCS B IEPHUOMUECKOM TabuuIe, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHS aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uie 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUH B
npejesiax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKUX AJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHUS 2JIEKTPOJUTUYECKON JUCCOLMAIMM KUCIIOT, IEI0Yel U COJeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (pOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBuUa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHJ-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0OOOIIEHHEe, CHUCTEeMAaTU3alMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE
8 KUIACC

KoaunuyecTBO YacoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/  pasgenoButTeM  Bcecer Konrpoasn = IIpaktuyeck
oOpa3oBaTejibHbIE
I MporpaMmMabl 0 ble padoThI ue padboThbl
pecypchbl
Pasnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus —
Ba)kHast 00J1aCThb
bubmuoreka [JOK

€CTECTBO3HAHUS
11 5

Y IIPAKTUYECKON

https://m.edsoo.ru/7f418
37c

NEeATEIBHOCTH
YeJI0BEKa
BemectBa u bubnuotexa [JOK
1.2 XUMHYECKUE 15 1 https://m.edso0.ru/7f418
peakiuu 37c
Utoro no pazneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
B .
K;zi}(;xo bubmuoreka [JOK
2.1 PO 6 https://m.edso00.ru/7f418
IToustie 00
37c
OKCHIIax
Bonopon.Ilonstu bubnunoreka [JOK
2.2 € 0 KUCIIOTax U 8 1 https://m.edso0.ru/7f418
COJIIX 37c
Bopna. PactBopsl. bubnunoreka [JOK
2.3 ITousiTHe 00 5 1 1 https://m.edsoo0.ru/7f418
OCHOBAHMSIX 37c
O
¢ ;;;:::He bubmmorexa [JOK
2.4 11 1 1 https://m.edso0.ru/7f418
HEOPraHUYECKHUX
. 37c
COEIUHEHUN
Hroro mo pasneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckasi cucrema XuMmu4ecKux 3jemMeHToB /1.

N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAaHOBHUTECJIbHDBIC PCAKIIUU

ITepuoanueckuit
3.1 3aKOH U 7

[Tepuoanueckas

bu6mmorekxa [IOK
https://m.edso0.ru/7f418
37c



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

cucreMa
XUMUYECKHUX
anemenTtoB /. U.
Meupene-eBa.
Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubnmoreka [JOK
3.2 OKHUCIIUTEIIEHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIbH 37c
bIC pEaKIuU
bubmuoreka [JOK
Hroro o pazaeny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37¢c
OBILIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME
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9 KUIACC

KonunuectBo 4yacos DJIEKTPOHHBIE
No HaunmenoBanue
/ (uudposbie)
I pa3ie/ioB H TeM Bcer  KonTpoubn [MpakTnyeck 06pasoBaTEIBHbIC
I nporpaMmMabl 0 ble padoThbI ue padboThbl
pecypcbl
Pasjen 1. BemecTBo U XuMu4eckne peakiun
[ToBTOpEHME N
(§)
z:;zﬂ;elme bu6nuoreka [IOK
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX 636
paszuenoB Kypca 8 —
KJiacca
O
1.2 p 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX 636
peaKkuuit -
DIIEKTPOTUTHYEC
Kj:éco S bubnnoreka IIOK
1.3 A AT 8 1 1 https://m.edsoo.ru/7f41a
XUMHYECKUE 636
peakiuu B -
pacTBopax
Hroro no pazneny 17
Pa3znea 2. Hemeraabl 4 UX cCOeAMHEHUS
Oo6as
i;ﬁ;ﬁ:f ;I:iHKa bubmmoteka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a
siemeHToB VIIA- 636
Tpynmnsbl. T
["anorensr
OO0masa
Xapaxtepuctiia BuGnnorexa [IOK
2.2 XHMHHCCKHIX 6 https://m.edsoo.ru/7f41a
35eMeHTOB VIA- 636
rpynnsl. Cepa u _
e€ coeqUHEHUS
0o
xa I:z:e ACTHUKA Bubmorexa TIOK
2.3 P p 7 1 https://m.edsoo.ru/7f41a
XUMHYECKUX

3remMeHToB VA-

636
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rpynmsl. A30T,

dochop u ux
COCIUHCHUA

Ob6mas
XapaKTEepUCTUKA
XUMUYECKHUX

24 anemeHToB |VA-
rpynnsl. Yrieposa
Y KPEMHUN U UX
COEIMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

25

31 OO01ue cBOHCTBA
' METaJUIOB
Baxueiimniue
3.2 MeETaJUIbl U UX
COCIMHEHUS

Hroro no pasneny

16

20

bubnnoreka IIOK
https://m.edsoo.ru/7f4la
636

bubmuorexa [JOK
https://m.edsoo.ru/7f4la
636

Pasnen 4. Xumus u okpyxamomasi cpeaa

BemtecrBa u bubmmoteka [IOK
4.1 MaTrepuasl B 3 https://m.edsoo.ru/7f41a
YKU3HH YeIIOBEeKa 636
Uroro mo pazneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KosmuecTBo yacos Jara JJIeKTPOHHBIE
KonrTpoas IIpakruue uudgposbie
n/ Tema ypoka Bce usyue
HbIE CKHe o0pa3oBaTeJIbHbI
1 ro HUA
padoThbI padoTbI e pecypchl
[Ipenmer xumuu.
bu6mmoreka [IOK
Ponb xumuu B
1 « 3 1 https://m.edsoo.ru/ff
W3HU YEJIOBEKA. 0d210¢c
Tena u BemectnBa
Ilonsarue o bu6mmoreka [IOK
2 METO/IaX MO3HAHMS 1 https://m.edsoo.ru/ff
B XUMHUH 0d227e
[IpakTuueckas
pabota Ne 1
«IIpaBuna paboThI
bubmuorexa [JOK
B J1adopaTopuu U
3 . 1 https://m.edsoo.ru/ff
IPUEMBI 0d23dc
oOparieHus ¢
1ab60paTOPHBIM
000py/I0BaHUEMY
YucTele BENecTBa
bu6mmoreka [JOK
u cmecu. CriocoObl
4 A TeICHIS 1 https://m.edsoo.ru/ff
pasaen 0d26ca
cMmecei
[IpakTnueckas
paborta Ne 2
«Paznenenue bu6mmoreka [JOK
) cmeceil (Ha 1 https://m.edsoo.ru/ff
IIpUMEPE OYUCTKU 0d28c8
[IOBApEHHOM
COJIN)»
ATOMBL I bu6mmorexa [IOK
6 1 https://m.edsoo.ru/ff
MOJIEKYJTbI 0d2a6e
XuMudeckre
AJIEMEHTHI. 3HAKH bubnmnoreka [JOK
7 (cuMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHYECKHUX 0d2be8
AJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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IIpocteie n

bu6mmoreka [IOK

8 CJIO’KHBIE https://m.edsoo.ru/ff

BEIIeCTBa 0d2a6c¢

ATtomHO- bubnmuorexa [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4YEHUE 0d2d50

3akoH

ITOCTOSIHCTBA

CcOoCTaBa BEIIECTB.

Xumuueckast bubmuorexa [JOK
10 dopmyna. https://m.edsoo.ru/ff

BanenaTHocTh 0d2eae

aTOMOB

XUMHYECKHUX

3JIEMEHTOB

OTtHOCHUTEILHAS

aToMHas Macca. bu6mmoreka [IOK
11 OTtHocuTeabHAS https://m.edsoo.ru/ff

MOJIEKYJIIpHAS 0d323c

Macca

MaccoBas 1055

N HMIHECKOro bu6mmoreka [JOK
12 https://m.edsoo.ru/ff

2JIEMEHTA B 0d350¢

COCTMHCHUH =

KoaudgecTBo bu6nmoreka [JOK
13 BemecTBa. MoJib. https://m.edsoo.ru/ff

Momnsipaast macca 0d5230

dusnueckue u

XHUMUYECKHE bu6mmoreka [JOK
14 SIBIICHHSI. https://m.edsoo.ru/ff

XuMuueckast 0d37fa

peakus

IIpusnaku u

YCIIOBHS bubnmoreka [JOK
15 MIPOTEKaHUs https://m.edsoo.ru/ff

XUMHYECKHUX 0d3al6

peaxkuuit

3aKOH COXpaHEeHUs

MAacChl BEICCTB. bubmorexa [JOK
16 https://m.edsoo.ru/ff

XUMHYECKHUE
ypaBHEHUS

0d3b88
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Brruncnenus
KOJIMYECTBa,
MAaccChl BellecTBa

bu6mmoreka [IOK

17 1o ypaBHeHIAM https://m.edsoo.ru/ff
0d5708

XUMHYECKHUX

peakui

Knaccudukanus

XUMHYECKHUX

peakimit bubnmoreka [JOK
18 (coemuHeHwsl, https://m.edsoo.ru/ff

Pa3IoKEHHS, 0d3f34

3aMeILCHHS,

obMmeHa)

M. B. JlomoHOCOB

— YYEHBI-

S — bu6mmoreka [IOK
19 O6oGmeHHe 1 https://m.edsoo.ru/ff

0d40c4

CHUCTEMaTH3aIUs

3HAHUU

KonTponbhas

pabota Nel o bubnuorexa [JOK
20 teMe «BelmecTBa u https://m.edsoo.ru/ff

XUMHYECKHE 0d4290

peaKIum»

Bo3nyx — cMech

razoB. CoctaB

BO3/IyXa. bubnunoreka [JOK
21 Kucnopon — https://m.edsoo.ru/ff

DJIEMEHT U 0d448e

MpOCTOE

BeriecTBo. O30H

duznueckue u

XUMHYECKHE

CBOICTBA

KHCJIOPOJIa bubmuorexa [JOK
22 (peaxuuu https://m.edsoo.ru/ff

OKMCJICHUS, 0d4614

TOpEHue).

[TonsTue 00
OKCHIAX
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Croco0bl
HOJ'IyLIeHI/ISI

KHCJIOPO/JIa B bubnnoreka [HOK
23 1ab0paTOpUH U https://m.edsoo.ru/ff
IPOMBIILIEHHOCTH 0d497a
. [Ipumenenne
KHCIIOPOJIa
Tennooii 3 dexr
XUMHYECKOH
pEaKIINH, IIOHATHE
0 bubmuoreka [JOK
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff
ypaBHEHUH, IK30- 0d4790
u
SHIOTEPMUUYECKHUX
peaKIusax
TormumBo (HedTh,
yroJib U METaH).
bubmuoreka [JOK
3arpsisHeHuE
25 BO3IVXA. CIOCOBEL https://m.edsoo.ru/ff
Aayxa, 0d4cda
ero
MPEIOTBPALICHHS
[IpakTnueckas
pabota Ne 3 o
teme «[lomyuenue bubnnoreka [JOK
26 u coOupanue https://m.edsoo.ru/ff
KHUCJIOpOJa, 0d4ae2
M3y4YEHUE €ro
CBOWCTB»
Bonopon —
AJIEMEHT U
bu6mmoreka [IOK
poCTOE
27 5 B https://m.edsoo.ru/ff
CHICCTEO. 0d4ddo
Haxoxnenue B
pupoje
dusnveckue u
XUMHUYECKHE
. bubnmuoteka [JOK
CBOICTBa
28 BOTODONa https://m.edsoo.ru/ff
AOpOAE. 0d4ddo
IIpumeHeHue

BOJIOpOJIA
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bubmuoreka [JOK

29 Honsrie o https://m.edsoo.ru/ff
KHCJIOTaX U COJISAX 0d50d2
CnocoObI
HoMyYeHMs bubnnoreka [HOK
30 BozIOpOA B https://m.edsoo.ru/ff
0d4ddo
naboparopuu
[IpakTrueckas
pabota Ne 4 o
teme «llomyuenue bubnnoreka HOK
31 U codupanue https://m.edsoo.ru/ff
BOJIOPO/IA, 0d4f42
U3YYEHUE ero
CBOICTB»
MonsipHblid 00BEM bubnuorexa [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Brrunciaenus
00BEMa,
KOJINYECTBA
BEIIECTRA 1432 110 bu6mmoreka [IOK
33 €0 H3BECTHOMY https://m.edsoo.ru/ff
0d55a0
KOJIMYECTBY
BEIIIECTBA WU
00BEMY
Brruncaenus
00BEMOB Ta30B 110
YPaBHEHHUIO bubnnoreka [JOK
34 peakuuu Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHBIX
OTHOIIICHUN Ta30B
®dusznyeckue u bu6mmorexa [IOK
35 XUMHYECKUE https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocraB
OCHOBAMMIL bubmuorexa [JOK
36 HomsTie 06 https://m.edsoo.ru/ff
0d59e2
WHINKATOpaX
Boma kak bubmuorexa [JOK
37 pacTBOPUTEIIb. https://m.edsoo.ru/ff

Hacreiiennsie u

0d5b40
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

HCHACBIIICHHBIC
pacTBOPBHL.
MaccoBas goas
BEIISCTBA B
pacTBope

[IpakTnueckas
pabota Ne 5 o

TeMe
«IIpuroroBienue bubnmoreka [JOK
38 PacTBOPOB C https://m.edsoo.ru/ff
onpeneaEHHON 0d5eba
MAacCOBOH IOJIeH
pacTBOPEHHOTO
BCILECTBAY
KonTponbhas
bu6mmoreka [IOK
39 padora Ne2 o https://m.edsoo.ru/ff
teme «Kucmopos. 0d6342
Bonopoa. Bona»
OKCHUJIBI: COCTaB, bu6mmoreka [IOK
40 Kkiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
ITonmyuenue u
XUMUYECKHE
CBOICTBA bu6mmoreka [IOK
41 KUCIIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTepHBIX
OKCHJIOB
OcHoOBaHU4:
COCTAR bubnuotexa [JOK
42 ’ https://m.edsoo.ru/ff
KIIacCUpUKaIus, 0d67ca
HOMEHKJIaTypa
[Tonyuyenue u
N HMAHECKIE bubnuorexa [JOK
43 cBOMCTEA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHUH
Kwucnotsr: cocras, bubmuorexa [JOK
44 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Toryuenue u bubnuoreka [IOK
45 XUMUYECKHE https://m.edsoo.ru/ff

CBOMCTBA KHUCJIOT

Odfee2
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Conu (cpenuue):

HOMEHKJIATYypa,
CHOCOBLI bu6mmoreka [IOK
46 - https://m.edso00.ru/0
’ 0ad9474
XHMHYECKHE
CBOICTBa
[IpakTueckas
pabota Ne 6.
Pemienue
SKCHEPUMEHTAIIbH bubnmoreka [JOK
47 BIX 33J1a4 110 TEME https://m.edso00.ru/0
«OcHOBHbBIC 0ad9b7c
KJIACCBI
HEOPTraHUYECKHUX
COCJIMHEHUI
I'eneTnueckas
CBSI3b MEXKIY bubnnoreka [JOK
48 KJIaCCaMHt https://m.edsoo.ru/0
HEOPraHUYECKUX 0ad9a50
COCJIMHECHU I
O06o0meHue u bu6mmoreka [IOK
49 CUCTEMAaTH3AIIH https://m.edsoo.ru/0
3HAHUMN 0ad9ch2
KonTponbHas
pabota Ne3 1o
teme "OCHOBHBIE bubmorexa HOK
50 TACCLL https://m.edso00.ru/0
Oad9ela
HEOPTraHUYECKHUX
coequHeHui"
[TepBbie MOMBITKH
KJIaccu(uKanuu
XAMHYECKHAX bubmuorexa [JOK
51 2JIEMEHTOB. https://m.edso00.ru/0
[TonsaTHe o Oad9ffa
rpynmnax CXOHBIX
AJIEMEHTOB
ITepuoanueckuit
3aKOH U bubmuorexa [JOK
52 [Tepuoanaeckast https://m.edsoo.ru/0
cucreMa Oada52c

XUMHUYCCKUX



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemenTtoB /l. U.

Meneneesa

[lepuonpl, bubnmoreka [JOK
53 IpYIIIBL, https://m.edso00.ru/0

MOITPYTITIBI Oada52c

CrpoeHue aToMOB. bubnmoreka [JOK
54 CocTaB aTOMHBIX https://m.edso00.ru/0

sep. M3oTombl Oada342

Crpoenue

3JICKTPOHHBIX

000J109€K aTOMOB bubmuorexa [JOK
55 3JIEMEHTOB https://m.edso00.ru/0

[Tepuoanueckoii Oadat6bc

cucremsl JI. U.

MeHneneeBa

XapaKkTepucTuKa

XUMHYECKOTO

3JIEMEHTA TI0 €0 bu6mmoreka [IOK
56 TIOJIO’KECHUIO B https://m.edsoo.ru/0

Ilepronnueckoi 0ada824

cucteme /1. 1.

Meneneesa

3HayeHue

ITepuonnueckoro

3aKOHA JIJIs

bu6mmoreka [JOK

57 PasBHTHA HayKH https://m.edso0.ru/0

npaktuku. . 1. 0ada96e

Mennenee —

Y4EHBIU, IEAATOr U

rpakIaHUH

e
58 https://m.edso00.ru/0

XUMHUYECKHX Oadaab8

AJIEMEHTOB

bu6mmorexa [IOK

59 Horras https://m.edsogrulo

XUMHUYECKast CBS3b 0adac3a

KoBanentnas bubmuorexa [JOK
60 HOJIsIpHAs https://m.edso0.ru/0

XUMHNYECKaA CBA3b

Oadaab8



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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KoBanentnas bubnmuorexa [JOK
61 HEMOoJISIpHAs 1 https://m.edso0.ru/0
XUMHYECKasl CBA3b Oadaab9
bubmuoreka [JOK
CreneHn
62 . 1 https://m.edsoo.ru/0
OKHCJIEHUSI 0adae?8
OKuCIUTENbHO- bubmuoreka [JOK
63 BOCCTaHOBUTEIILH 1 https://m.edsoo0.ru/0
bIE pEaKLIUU 0adb076
bu6mmoreka [IOK
OKHUCIIUTENN U
64 BOCCTAHOBITE 1 https://m.edsoo.ru/0
. 0adb076
Kontponbnas
pabota Ne4 o
teme «CTpoeHHe bubmorexa LIOK
65 1 https://m.edso0.ru/0
aroma. 0adb486
XuMudeckas
CBSI3bY
PesepBHrIil ypok.
0 6ogmeHHeyE bu6mmoreka [IOK
66 1 https://m.edso0.ru/0
CI/ICTel\faTI/ISaI_II/I}I 0adb33c
3HAHUI
PesepBHEIil ypok.
P P bubmuorexa [JOK
0O0001eHne u
67 1 https://m.edsoo.ru/0
CI/ICTel\faTI/BaI_II/I}I 0ad9ch?
3HAHUI
PesepsHEIil ypoK.
P P bubmuorexa [JOK
0O0001eHne u
68 CHCTeMATHAALIA 1 https://m.edsoo.ru/ff
M 0d61c6
3HAHUI
OBHIEE
KOJIMYECTBO 68
YACOB I10

I[MTPOT'PAMME
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https://m.edsoo.ru/00adaab9
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9 KITIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne JlaTa
Konrponnr  IIpakruue uugpposbIe
n/ Tema ypoka Bcee HU3Yy4eH
HbIe CKHue OﬁpaSOBaTe.]IbeIe
" ro padoThI padoTshI o pecypcel
[Iepnonnuecku
1 3aKOH.
[Tepuoanueckast bubmuoreka [IOK
1 cucrema 1 https://m.eds00.ru/00
XUMHUYECKHUX adb59e
3JIEMEHTOB [I.
H. Meuneneena
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOICTB bubnunoreka LIOK
2 XUMHUYECKHX 1 https://m.edso00.ru/00
3JIEMEHTOB adb6h6
MEPBBIX TPEX
MEepPHOJIOB
Knaccudukanms
u bubmmoteka IIOK
3 HOMEHKJIATypa 1 https://m.eds00.ru/00
HEOPTraHUYECKH adb7e2
X BEIIECTB
Bunbr
XUMHYECKOH bubmmoteka IIOK
4 CBSI3U U TUITBI 1 https://m.eds00.ru/00
KPHUCTAJTINYECK adbac6
UX PelIETOK
KonTtponbnas
pabota Nel o
TeMe
«IToBTOpEHUE U
5 yriryosieHne 1 1
3HAHUU
OCHOBHBIX
paszienoB Kypca
8 kiacca»
Knaccudukammst bubnmnoreka [JOK
6 XUMHUYECKHUX 1 https://m.eds00.ru/00

peaxkuuii mo

adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Pa3INIHBIM

npU3HaKaM

[TonsTHEe 0

CKOPOCTH

XHUMHYECKOM

bubnmoteka IIOK

7 pearin. https://m.eds00.ru/00

Ilonsatue o

adbe9a

TOMOT'CHHBIX B

TreTEPOreHHBIX

peaKImsIX

Ilonsatue o

XUMHYECKOM

PaBHOBECHH.

DaxkTopHl,

BIIMSIONINE Ha bubnunoreka LIOK
8 CKOPOCTH https://m.eds00.ru/00

XUMHYECKOH adc28c

peakuuu u

MOJIOXKEHHUE

XUMHYECKOTO

paBHOBECHS

OxucnurensHo- bu6mmoreka LIOK
9 BOCCTaHOBUTEb https://m.edso00.ru/00

HBIE peaKIuu adcade

Teopus

AIEKTPOTUTUYE

CKoOI bu6nmoteka LIOK
10 JIMCCOIAAIIHH. https://m.edso0.ru/00

CujpHbIC U adcd68

ciadbIe

AIEKTPOIUTHI

Honnrie bubnunorexa LIOK
11 YpaBHEHUS https://m.edso0.ru/00

peaxiuii add448

XUMUYECKHUE

CBOMCTBA

KHCIIOT U

OCHOBAMMI B bubnunoteka LIOK
12 https://m.eds00.ru/00

CBETE
MpECTaBICHUN
00

SJICKTPOJIUTHUYC

add5d8
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https://m.edsoo.ru/00adcd68
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CKOU
JYCCOIMAIIUN

XUMHAYECKHE
CBOMCTBA coiel

B CBETE
npescTaBeHuil bu6nmoreka [IOK
13 o6 https://m.eds00.ru/00
add8b?2
AJIEKTPOJIUTHYE
CKOH
JIUCCOITUAITIN
[TonsiTue o bubmuorexa [IOK
14 TUAPOIIN3E https://m.edsoo.ru/00
coyei add9d4
O0o061IeHNE U bu6nmorexa LIOK
15 cucTeMaTu3aIu https://m.edsoo.ru/00
s 3BHAHUH addd12
[IpakTuueckas
pabora Ne 1. bubmmoreka [JOK
16 «Pemenue https://m.edsoo.ru/00
AKCIIEPUMEHTAII addbfa
BHBIX 33J1a9»
KonTponbHas
pabota Ne2 1o
TeMe
«INEKTPOIUTHY bubnnorexa [JOK
17 eckast https://m.edso0.ru/00
JTUCCOITHAITH. addecO
XHUMHYECKHUE
peakuuu B
pacTBopax»
OOmas
XapaKTEePUCTUKA
— but6mmorekxa [IOK
18 XHMITeCKILe https://m.edso00.ru/00
. addfe2
CBOMCTBa Ha
puMepe XJopa
XJI0pOBOAOPO.
Consanas but6mmorekxa [IOK
19 KHUCIIOTA, https://m.edsoo.ru/00
XMMHUYECKHUE ade104

CBOMCTBA,



https://m.edsoo.ru/00add8b2
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IIOJIy4ECHHUE,
IIPUMEHEHHUE

20

[IpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOM
KHCIIOTHI,
HA3y4YEHHE €€
CBOMCTB»

bu6nmoreka [IOK
https://m.edsoo0.ru/00
ade348

21

22

23

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakui, eciu
OJIMH U3
peareHToB JlaH B
HU30BITKE

Obmas
XapaKTEepUCTHKA
JJIEMEHTOB
VIA-rpymmsl

AmoTponHbie
MouuKau
Cephl.
Haxoxnenue
cepsl U e€
COETUHEHUN B
IPUPOJIE.
XuMudyeckre
CBOMCTBA CEpBI

bubnunoreka LIOK
https://m.edsoo.ru/00
ade488

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

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

24

CepoBogopon,
CTpOCHHUE,
buznueckue u
XUMHUYCCKHE
CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/00
ade802

25

Oxcupel cepsl.
Cepnas
KHCIIOTA,
buznueckue u
XUMHUYECKHE
CBOMCTBA,
IPUMEHEHNE

bubnunorexa LIOK
https://m.edsoo.ru/00
adea28
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https://m.edsoo.ru/00ade488
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26

27

28

XuMH4YecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIICHHOT
o crocoba
MOJTYYCHUS
CEepHOM
KUCJIOTHL.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYyKaroleun
cpenbl
COeIMHEHUIMU
cepbl
Brrunciaenue
MAaCCOBOH IOJIU
BBIXOJIa
MPOIYKTa
peaKIuu
Oomas
XapaKkTepUCTUKA
s1neMeHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeH
ue B IIPUPOJIE,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

bubnunoreka LIOK
https://m.edsoo.ru/00
adec8a

bubnunoreka LIOK
https://m.edsoo.ru/00
adec8a

bubmmoteka IIOK
https://m.edsoo.ru/00
adeeab

29

AmMMuak, ero
¢buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHUE

bubnunorexa LIOK
https://m.edsoo.ru/00
adf004

30

IIpakTnueckas
pabora Ne 3 o
Teme
«ITonyuenne
aMMHMaKa,
U3YYEHHUE ET0
CBOMCTB»

bubnunorexa LIOK
https://m.edsoo.ru/00
adf180
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https://m.edsoo.ru/00adec8a
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31

A3zoTHas
KHCJIOTa, &
dusnveckue u
XHUMHUYECKHE
CBOMCTBaA

but6mmoreka [IOK
https://m.edsoo.ru/00
adf306

32

Hcnonn3oBanue
HUTPATOB U
coJieli aMMOHHUS
B KauecTBE
MUHEPATbHBIX
yI0OpEeHMIA.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COCIMHCHUSIMU
a3ora

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

33

34

®dochop. Okcun
docdopa (V) u
docdopHas
KHUCIIOTA,
¢duznyeckue u
XUMHYECKHUE
CBOICTBA,
HOJTy4eHHe

Hcnonb3zoBanue
docdaros B
KauyecTBe
MUHEPATBHBIX
ynoOpeHuit.
3arpsi3HEeHUE
MIPUPOIHOMN
cpensl
dbocdaramu

bubmuoreka [IOK
https://m.edsoo.ru/00
adf68a

bubmmoteka IIOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeH
ue B IIPUPOJIE,
buznueckue u
XUMHYECKHE
CBONCTBA

bubnmnorexa LIOK
https://m.edsoo.ru/00
adfd9c
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Oxkcubl
yriepoja, ux
dusnveckue u

XHMHYECKHE

CBOHCTEL bubnunorexa LIOK
36 https://m.eds00.ru/00

DKOJIOTUYECKHUE

adfebe

poOJIEMBI,

CBSI3aHHBIC C

OKCHIOM

yriepona (1V)

YroapHas bubnunoreka LIOK
37 KHCJIOTa U €& https://m.eds00.ru/00

colu ae006¢

[IpakTuueckas

pabota Ne 4 o

TeMe

"TTonyuenue bubnuoreka [IOK
38 YTIICKUCIIOTO https://m.eds00.ru/00

rasa. ae027e

KauecTBenHnas

peakius Ha

KapOoHaT-HoH"

ITepBonavanbH

BI€ TTIOHATHS 00

OpraHHYECKHX bubmuoreka [{OK
39 BeIIECTRAX KAK https://m.eds00.ru/00

ae054e

0 COCIMHEHUSIX

yriepoja

Kpemuuii 1 ero bubmmoteka IIOK
40 https://m.eds00.ru/00

COCTMHEHUS 220802

IIpakTnueckas

pabota Ne 5.

Pemienue

JKCIIEpUMEHTAI bubmuorexa [IOK
41 BbHBIX 3aJa4 110 https://m.edsoo.ru/00

TeMe ae0bf2

«Baxuneimiie

HEMCTAJIJIBI U UX
COCOUHCHUA



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

KonTtponbsHas
pabora Ne3 mo
TeMe
«Baxnenmmue
HEMETaIlJIbl U X
COETUHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/00
ae0el8

43

OOmas
XapaKTepPUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJlJIOB.
Mertannuueckas
CBSI3b U
METaJIMYeCcKas
KPHUCTAJUIMYECK
ast pemeTKa.
dusznueckue
CBOMCTBa
METaJJIOB

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

44

45

46

XHUMHU4YECKUe
CBOMCTBA
METaJlIOB.
DNEKTpOXUMHUYE
CKUH psl
HaIpsHKEHUN
METaJUIOB

OO0mue
CITIOCOOBI
MOJIyYeHUS
METaJII0B.
CriaBel.
Brerancnenus mo
YpaBHEHUSM
XUMHYECKUX
peakuui, eciu
OJVH U3
peareHToB
COJIEPKUT
IpUMeECH
IIonsatue o
KOPpPO3UH
METAaJNIOB

bubmmoteka IIOK
https://m.edsoo.ru/00
ael156

bubnunorexa LIOK
https://m.edsoo.ru/00
ael156

but6mmorekxa [IOK
https://m.edso0.ru/00
ael278



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

bubnunoreka LIOK

0 e
a7 Wenoss: https://m.edso0.ru/00
METaJIbI 2e14b?
Oxkcuasl 1 bub6nmoreka [IOK
48 TUAPOKCUIBI https://m.eds00.ru/00
HATpUs U Kanus ael4b2
[llenounozemen
BbHBIE METaJIIbI buGnuorexa [IOK
49 N https://m.edso0.ru/00
B Kam’imﬂ " ael5e8
MAar"ui
Baxmneiiue bubnunorexa LIOK
50 COEIUHEHUS https://m.edso0.ru/00
KaJIbIIHs aelse8
O000mmenue u
51 cucTeMarus3anu
s 3HAHUH
KécTtkocTh
bubmuoreka [IOK
BOJIBI U
52 S https://m.edso0.ru/00
CcHoco0bI €€ 261836
yCTpaHEeHHs
[IpakTnueckas
pabota Ne 6 o
Tene bubnuoreka [{OK
53 N https://m.eds00.ru/00
KécTtkocTh
aelae8
BOJBI M1 METOIBI
e€ yctpaneHus"
bubmmoteka IIOK
54 ATroMuHUH https://m.edso0.ru/00
aelc64
AmMdoTtepHbie
cBOHCTE bubmuoreka [{OK
55 https://m.edso0.ru/00
OKcHIa H aelc64
THJIPOKCHUIA
bubnunorexa LIOK
56 Keneszo https://m.edsoo.ru/00
ae1d86
Oxcuppl,
TUAPOKCHUIBI U bu6muoreka [JOK
57 COJIH KeJie3a https://m.edso0.ru/00

(1) u xene3a

(1)

ae35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O060061EeHNE U
CHUCTEMAaTH3aIlH
s SHAHUH

59

60

61

IIpakTrueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAI
BHBIX 33/a4 10
TEME
«Baxneimue
METaJUIbl U UX
COETMHEHUS»

Brruucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakui, eciu
OJIMH U3
pEareHToB J1aH B
U30BITKE UJIH
COHEPKUT
MIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXO0J1a
MPOAYKTA
peakuuu
O06o06mIeHNE U
cucTeMaTu3au
sl BHAHUHU

bu6nmoreka [IOK
https://m.edsoo.ru/00
ae3de8

bubnuoreka [{OK
https://m.edsoo0.ru/00
ael750

62

63

Kontponbnas
pabota Ne4 1o
TEME
«Baxuenmue
METaJIJIBI U UX
COCIMHECHUS»

Bemecta u
MaTepHUalIbl B
IMOBCETHEBHOM
JKU3HU
YyeJnoBeKa

but6mmorekxa [IOK
https://m.edso0.ru/00
ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XHUMHYECKOE
but6mmoreka [IOK
3arpsi3sHEHUE
64 U 1 https://m.edso0.ru/00
pyraomt 2e4270
cpenbl
Ponp xumun B
bu6nmoreka [IOK
pelieHuun
65 i B 1 https://m.edso0.ru/00
DKOJIOTHYCCKHUX 204270
npo0em
Pe3epBHbIit
YPOK. bubnmnoreka HOK
66 O0o061IeHNE U 1 https://m.eds00.ru/00
cUCTeMaTH3aIH ae0d0a
s SHAHUM
Pe3epBHbIit
YPOK. bubnnorexa [JOK
67 O0o0061IeHNE U 1 https://m.eds00.ru/00
cCUCTEeMaTH3aIHu adb33c
s SHAHUM
PezepBHbIit
YPOK. bubnnorexa [JOK
68 O0o0061IeH e U 1 https://m.eds00.ru/00
cUCTEeMaTH3aIn ad9cb2
sl 3BHAaHUHU
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 001IeCTBO
«M3parenscTBO «IIpocsenienue»
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AKiimonepHoe o0IIecTBO

«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Xumus : ypoku B 8 knacce : nocooue s yuurens /H. H. I'apa

Xumusi. Ypoku B 9 kiacce : mocodue st yuurtens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/

