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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHME 110 pa3/esiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHMS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOUINXCs, OMPEIEIIIET BO3SMOXXHOCTH IPeAMETA IS peaTn3aiiu
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 y4eOHO-IIO3HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHSL U (POPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarloM B (P OPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHH O00ECIeUMBAIOTCS CHelM(UKON conepkKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

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



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

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS 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 PAcCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOUCXOUT C IPUBIICUCHUEM 3HAHUI U3 paHee U3yYEHHBIX yUeOHBIX IpeaMeTOB: «OKpYyKaromuit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESTEIbHOCTH YEJIOBEKA U KaK OJIHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/1aM [TO3HAHUS IPU N3YYEHHUH BELECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEITHEBHOM KU3HHU.

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

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIIEHUH, CIOCOOHOM aJanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOYdYaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE MOTHBAIIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

JlocTroKkeHHe TOCTAaBICHHBIX 1eel TpeOyeT OT 00ydarommxcsi MpUOoOpEeTEHHs] HaAyUHBIX
3HaHWI, YMEHUH, CIIOCOOOB M BHIIOB JESATEIBHOCTH, CIICIU(UICSCKUX IS IIPEAMETHON 00JIaCTH,
NOJTyYEHHUsI HOBBIX 3HAaHUH U UX PUMEHEHUS B Pa3HbIX YUeOHbBIX cuTyauusix. s popmupoBanus
0a30BbIX HCCIENOBATENbCKUX JEHCTBHM TP BBINOJHEHUH XUMHYECKOTO HKCIEPUMEHTa
MIOJIOXKHUTEIIBHO «cpaboTaeT» COBPEMEHHOE Yy4yeOHOe O00OpyAoBaHHE, NPUOOPETECHHOE NpHU
komruiekToBannu «Touku pocray o xumuu (L{udpposas madoparopus mo xumun).OOHOBIICHHE
y4eOHOro Kiacca, MeOenu, HarlsIHOTO M JIEMOHCTpPAIlMOHHOTO o0opynoBanus, 3¢dexruBHoe
UCTIOJIb30BaHuE pecypca « TOUKH pocTay - MOTHBHPOBAHUE HA YCIICIIHOE TTOTYYCHUE U Pa3BUTHE
MPEIMETHBIX, METalpPEIMETHBIX, JUYHOCTHBIX pe3yiabTaToB obOydaromuxcs.(Habop OI'D mo
XUMUH).

OO0mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BenlecTBa. du3nueckre CBOWCTBA BELECTB. ArperaTHoe cocTosiHue BemecTs. [lonsaTue o merogax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

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

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MosnsspHas macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKIX COCTUHEHU.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kinaccupukanus XuMUYeCKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCY0M, MpaBWiIaMu paboOThl B Jaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOMIOAeHHE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJICHUH, HAOII0IeHIE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3ioKeHne caxapa, B3auMOAeCTBIE
CEpHOIM KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAHHWE, BHINAPUBAHUE, JAUCTWUIAIMUSA, XpomaTtorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
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.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

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.

®dusnyeckue cBoMcTBa BoAbl. Boja kak pactBoputTenb. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupone. 3arpsa3HeHUE NMPUPOJHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciaot. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJIEIICHUE COICPKaHMsl KUCIOpOoJa B BO3yXe, NOJydeHHe, COOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHMCAHME HUX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHHUsS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[OB HEOPTaHMYECKUX BELIECTB PA3NUYHBIX KIIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHUE OJIHOTO METaja JIPyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

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

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepumommueckas cucrema xumudeckux odnemenros [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sjiep. M3oTombl. DnekTpoHbl. CTpoeHUE 31IEKTPOHHBIX
o0onouyek aroMoB mepBbIx 20 XuMuueckux nsyemMeHTOoB Ilepuoanyeckoit cucremsr [ U.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. 1. MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTEINBHBIX PEAKIIMI (TOpEHUE, PEAKIIUU PA3JIOKECHHS, COSTUHECHHUS ).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI, H30TOIbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE 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 MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKOU PEIIETKU U BUJA XUMUYECKOM CBSI3H.

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

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3luYHBIM MpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXHUMHUIECKHE YPABHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMK U MOJOKEHUE XUMUYECKOIO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUUECKON AUCCOIUALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMeHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLEcca IUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBa
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUEe H
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl COSTMHCHUSAMH a30Ta (KHUCJIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3MYeCKe W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmons3oBanue ¢ochaToB B KadyecTBE
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopouusa. KpyroBopot yrieposaa B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KuciaoTa U eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIMHEHUAX Yriepojna
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oenkax,
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 UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOTre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEeHHE XMMHUECKHUX CBOMCTB pa30aBIeHHOW CepHOMU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, MolydeHne, CoOupaHue, paclo3HaBaHUE U U3y4YeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE I[IPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeie HemeTamsl 1 uxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHHUs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue mertamioB. Mertamndyeckas CBA3b M METAUIMYECKAs] KPUCTAINIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U TPOMBIIIIICHHOCTH.

[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). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B MPHUPOJE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHus M Kaiublius. BaxHeilliue coelUHEHHS KajabLus
(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
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U THUIPOKCH]IA AIIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m 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
B3aMMOJICHCTBUSl OKCHJA Kajbllusi W HATPuUs C BOJMOM (BO3MOXKHO HCIHOJB30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LMHKa, xenes3a (I1) 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 aJIFOMUHHUS U THUIPOKCH]IA LINHKA, PEIIeHUE SKCIEPUMEHTAIbHBIX 33Ja4 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.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (mpeeibHas A0MyCcTUMasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

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

Mesicnpedmemmuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

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



®usnka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHJI, H30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKasl peIIETKa, CIUIaBbl, (PU3NUYECKHE BEIMUNHBI, €IMHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE TOPOJbI, TOJE3HBIC
HCKOIaeMble, 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 X0J/Ie OOYUYCHHSI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEILHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIMN 00YYaIOIIUXCSl.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMO TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA JACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00 YCTpOIlCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TI0JIE3HOM,
y4eOHO-MCCIIeIOBATEIILCKON, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TMPOLIECCE ITON y4yeOHON AEsITeNbHOCTH, TOTOBHOCTHU
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIKH CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHUpPa, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YESIIOBEKA C MPUPOHONW CPEIO, O POJIM XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

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

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >KU3HH, OCO3HAHUE TMOCIEICTBUN M HENPUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peabHOMN KH3HHU;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil 1 Tpyaa pa3mudHOro pojia, yBaXEHHE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPpU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTUMHU TOHSATUSIMH), HMCIIOJB30BATh MOHATUS JUISI OOBSICHEHUS OTAENbHBIX
(GaKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYKTHBHBIC, NETyKTHUBHBIC, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XUMHUH MOJIEJIbHBIE 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 H3YyUaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHE HUCIOJb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HaHMUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJCTABICHHUS, MTOJIYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIPHAS IUTEpATypa
XUMHYECKOTO COJIep KaHusl, CIIPaBOYHBIEC TOCOOU, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCiIed0BaTeIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (J1adopaTOpPHOTO OMbITa, JAOOPATOpPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
00X MHTEPECOB U COTJIAaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENeNsTh Ieu AeATeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEIIOKESHHBIN aNTOPUTM JHCTBUI MTPH BBIMOJTHEHUH 33/ 1aHUN
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBHUH 3a/1aHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOfI O6HaCTI/I «XI/IMI/ISI)), BUJbl JCATCIBHOCTU IO IOJYYCHUIO HOBOI'O 3HAHUSA, €I
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs MAacCa, MACCOBasl A0JIs1 XUMUYECKOTO HJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuy COeAMHEHNUS, pEaKLUU Pa3JIOKEHUs], PEAKIUHU 3aMEILEHUs, PeaKuu
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpAalUsl) 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 XMMHYECKUX PEAKIUN;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 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
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
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, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, IIOATBEP)KJas  ONHUCAaHWE IPHUMEpPaMM  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 00001IeHNe, CUCTEMAaTH3alUI0, KIACCU(PUKALMIO, BBISIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOM W J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMmIECTB (BOAOPOJA M KHCIOPOJa), MPHUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOe paBHOBECHE, OOpaTHMbIe M HEOOpaTUMbIE pPEAKIIHNH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOM peakluu, MpeleibHO JOMyCcTUMAas
xkoHueHTpauus [TJIK BemecTsa;

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

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBi€HMsI (OpMYJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYeCKasl) B HEOPraHMYECKUX COEJIMHEHHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOJUUECKOM TabIunIe, C YUCITIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB U 3apsl sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJbIX IEPUOJIOB U TVIABHBIX MOArPYHI € YUETOM CTPOEHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHUSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKONW JUCCOLMALIMU KUCIIOT, NIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKLMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

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

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBHUia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpomuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(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 INTAHUPOBAHHE
8 KJIACC

HaumeHnoBanue pas3aesioB u Koanvecrso yacos

Ne ni/mn
TeM MPOrpamMmbl Bcero

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIe pecypchl

IIpumenenne
pecypca «Touka
pocTta»

Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

XumMusg — BaxkHas 001acTh

11 €CTCCTBO3HAHUS U 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Hudposas
nabopaTopus 1Mo
XUMHHA

Paznen 2. BaxxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Bosnyx. Kucnopoa. [lonsarue 6 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax 3 bubnmnorexka HOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 bubnmnorexka HOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCcChl bubmmorexa [JOK

2.4 . 11
HEOPraHUYECKUX COEANHEHNN

Hroro mo pazneny 30

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

Hudposas
nabopaTtopus o

XHUMHHN

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6nmoreka [IOK
' XUMHYECKHX ditemenToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHYecKasi CBSI3b. Ha6op OI'Dmo xumuu
3.2 OKHCITUTEIBHO- 8 bubmmorexa LOK ’
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Voo 1o paszeny 15 bubnuotexa [IOK
https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edso0o.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOTPAMME



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

9 KJIACC

HaumeHoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

Ne ni/n
TeM MPOrpaMmbl

Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu

Bcero

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

IIpumeHnenne pecypca
«Touka pocra»

[ToBTOpEeHUE U yroyOneHune

Ha6op OI'D o xumun

11 3HaHUN OCHOBHBIX Pa3/eiiOB 5 Brubmmorexa LIOK
' past https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHYECKUX PEaKIHii https://m.edso0.ru/7f41a636
1.3 9;::(; p;:H;jq;;;fmecxne 8 bubnmorexa LIOK
' AHICCOLMATITE https://m.edsoo.ru/7f41a636
peakuy B pacTBOpax
Hroro nmo pazaeay 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
» O6maﬂe:apa1<3re§n§m§a il . BuGmorexa LIOK L[(I)/I(prBas[ nabopaTtopus
. XUMHYECKHUX JJIEMEHTOB - 0 XUMUU
https://m.edso0.ru/7f41a636
rpynmnsl. [anoreHst
| ;Do
' . https://m.edsoo.ru/7f41a636
rpynisl. Cepa 1 €€ coeAMHEHUs
OO01mmas xapakTepucThKa
53 XAMHYECKUX 3JI€MEHTOB VA- 7 but6mmoreka [IOK
' rpymmsl. A3ot, Gochop u ux https://m.edsoo.ru/7f41a636
COCITUHEHUS
54 OO01mas xapakTepucTHKa 3 bubnmoreka [JOK

XUMHUYECKUX 31eMeHToB IV A-

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



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

Ipynnsl. YIaepoa U KpEMHUN U

HUX COCANHCHUA

Hroro no pazaeny 25
Pasnen 3. MeTaiibl U MX COeIMHEHUS
. bubmuorexa [JOK udposas naboparopust
3.1 06 4
He CBOHCTRA METAILIOB https://m.edso0.ru/7f41a636 10 XUMHHU

3. Baxneiinine MeTalIbl U UX 16 bubmuorexa [JOK

' COCIMHCHNS https://m.edso00.ru/7f41a636 Habop OI'D no xumnu

Wroro mo paszneny 20

Pasnen 4. Xumus u okpyxaiomas cpeaa
41 BemectBa u marepuassl B 3 bubnmnorexka HOK

' )KU3HU YeII0BEKa https://m.edsoo.ru/7f41a636

Hroro no paszneny 3

PesenBHOE Bhe 3 bubmuorexa [JOK

BHOE BpeMs
P P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHMUE 8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
IIpeamer xumuu. Poib
1 XPII)Mflﬂ B JKM3HU YEJIOBEKA. ! bubmmoreia LIOK
https://m.edsoo.ru/ff0d210c
Tena u BemecTna
5 IMousaTue o MeTomax 1 bu6mmoreka [IOK
[IO3HAHHUS B XUMHUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckast padora Ne 1
«[IpaBuna paboThI B
3 1a0opaTopuu U MPUEMBI 1 1 bubnuoreka [IOK
oOpaleHus ¢ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM
000pyI0OBaHUEMY
4 YucTeie BEEeCTBa U CMECH.
CrocoObI pI:SI[eJ'IeHI/I}I 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d26ca
cMeceit
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnuorexa [JOK
pUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
bu6mmorexa [IOK
6 ATOMSI 1 MOJICKY T ! https://m.edsoo.ru/ff0d2a6c



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

XUMHYECKUE DIIEMEHTEIL.

7 3Haku (CUMBOJIBI) bubmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX JIEMEHTOB
8 [IpocThie U CIOXKHbBIE bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnuorexa [IOK
y4YCHUE https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
BCIIIECTB. XMMHYCCKAs
10 q)olgMyna. BanenTtHOCTB bubmmoreia LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYCCKHX
3JIEMEHTOB
OTHOCHTENbHAS aTOMHAS
11 Macca. OTHOCUTETbHAS bubnuorexa LIOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas 1055
12 XHMquCKoﬂro JJIEMEHTa B bubnuorexa LIOK
https://m.edsoo.ru/ff0d350c
COCTUHCHUH
13 KonunuectBo BemiecTRa. bu6nmoreka [JOK
Mons. MonsipHas macca https://m.edsoo.ru/ff0d5230
duznyecknue 1 XUMAYECKHE
14 SIBIICHUS. XUMHYCCKas bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
peakuus
IIpu3Haky u ycinoBus Bu6morexa LIOK
15 MPOTEKAHUSA XUMHYECKHUX

peaKkuuit

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aK0oH COXpaHEHUsI MaCChl

16 BEIIECTB. XUMHYECKUE bubmoreia HOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus: KoJn4uecTna,

17 MAaccChl BEIIECTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKIX https://m.edsoo.ru/ff0d5708
peaKuuit
Knaccudukanms

18 XUMHYECKUX peaKIui bu6mmoreka [IOK
(coemuHECHHMS, PA3IOKCHHS, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)

M. B. JlomoHOCOB —

19 Y4EHBIN-DHIUKIIONIEUCT. bub6nuoreka [IOK
O06o06meHe n https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alMs 3HAHUH
KonTponbshas padora Nel o

20 TEME l:(BeI_I_IeCTI:];a u bubmorexa HOK

https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEaKIIUN
Bo3nyx — cmech ra3os.

21 Cocras Bo3ayxa. Kucnopon bubnuotexa [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BerecTBO. O30H.
duznyecknue 1 XUMAYECKHE
CBOMCTBA KUCJIOPO/Ia BuGmorexa LOK

22 (peakuuu OKUCIIEHUS,

ropenue). [Touarue 06
OKCHIax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Crioco0b! moryueHust
KHCJIOPO/1a B JIAOOPATOPUH U

bubmuoreka [JOK

23 HPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt
XUMUYECKON PEAKLINH,

24 TIOHSTHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM https://m.edsoo.ru/ff0d4790
yYpaBHEHHH, dK30- U
SH/I0TEPMHUUECKUX PEAKLIUAX
TormBo (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHUE bubnnorexa [HOK
BO3JlyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IPEeJOTBPALICHUS
[IpakTuueckas pabora Ne 3

26 o teme «llonyuenue u bubnnoreka [JOK
coOMpaHue KKCI0PO/a, https://m.edsoo.ru/ff0d4ae2
WU3Y4YEHUE €r0 CBOMCTBY»

Bonopon — snemeHT u
27 npé[cfoeﬂBemecmo. bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
dusnueckue 1 XUMUYECKHe
28 CBOIICTBa BOJOpO/A. bubamorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
29 [ToHsITHE O KHCITOTAX U bu6mmoreka [IOK

COJIIX

https://m.edsoo.ru/ff0d50d2



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0b! moryueHust

bubmuorexa [JOK

30 BOJIOPO/Ia B 1TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4

31 o teMe «llonydenue u bubmuorexa [JOK
coOupaHue BOJIOpO/Ia, https://m.edsoo.ru/ff0d4f42
M3yYEHHUE E€r0 CBOMCTB»

39 Momnspablii 00bEM ra3oB. bubnnoreka [JOK
3akoH ABOrajapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néma,
KOJIMYECTBA BEIIIECTBA ra3a

33 IO €ro I/ISBGCTHI:)IMY Bubmiorexa LIOK

https://m.edsoo.ru/ff0d55a0

KOJIMUECTBY BEIECTBA WU
00BEMY
Brruucnenust 00bEMOB razoB

34 110 YPaBHEHHIO PEaKIMU Ha bubnnoreka [JOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHUI Ira30B

35 DU3NYECKUue U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB OCHOBaHUH. bubnmoreka [JOK
[MousiTre 06 UHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTenb.
Hacpientsie n bubmuoreka [JOK

37 HEHACBIIICHHBIE PACTBOPBI.

MaccoBasi J1oJis1 BEIIECTBA B
pactBope

https://m.edsoo.ru/ff0d5b40
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[IpaxTuueckas padora Ne 5
1o reme «lIpurorosienue

bubmuorexa [JOK

38 P aCTBOp(iB ¢ OHIU) CACCHHON https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei
PacTBOPEHHOTO BEIIIECTBAY
KontponbHas paborta Ne2 1o
39 TeMe I(iKchopI()m. Bonopon. bubmmoreia LIOK
https://m.edso0.ru/ff0d6342
Boma»
OKcuapl: COCTaB,
40 Kﬂ&CCiI(i)I/IKaHI/Iﬂ bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tomyuenue u XuMU4YeCcKue
41 CBOMCTBA KUCIIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB,
42 KIaccupuKanus bubmorexa LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuenue n xummdeckue bubnnoreka [JOK
CBOMCTBAa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocras,
44 Kiaccuukanms bubmmorexa LIOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tonyuyenue u xummuueckue bubnuorexa [IOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpenuue):
HOMEHKJIATypa, CIIOCOOBI

bubmuoreka [JOK

46 HOJTY4CHHS, XUMHYCCKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTudeckas padora Ne 6.
Pemienue

47 JKCIIEPUMEHTAJIBHBIX 3a7a4 bubnnorexa [HOK
110 TeMe «OCHOBHBIE KJIACCHI https://m.edso0.ru/00ad9b7c
HEOPTraHUYECKHUX
COEIUHEHUI))
I'eneTrueckas CBsI3b MEX

48 KJIaCCaMH HeopraHquCKnﬂxy bubmmoreia LIOK

. https://m.edsoo.ru/00ad9a50

COCTUHCHUI

49 O6o0menue u bubmuorexa [JOK
CHUCTEMATH3AIMS 3HAHMHA https://m.edsoo.ru/00ad9cbh2
KonTponbnas paborta Ne3 mo

50 teme "OCHOBHBIC KIIACCHI bu6nmoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHuin"
IlepBbie MOMBITKH
KJaccuukanum

51 XI/IMI/I‘{::I():KI/IXHBHGMCHTOB. bubmorexa LIOK

https://m.edsoo.ru/00ad9ffa

[TonsiTue o rpymmax
CXOJHBIX DJIEMEHTOB

59 Ilepnonnuecknii 3aK0H U bubnnorexka [JOK

HCpI/IOI[I/ILICCKaSI cucrema

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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XUMUYECKUX IJIEMEHTOB /.
. MenneneeBa

53 [lepuonapl, rpyniel, bubmuorexa [JOK
HOATPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmoreka [JOK
aTOMHBIX siiep. M30Tomb! https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX
55 000J104€K aTOMOB bubnuorexa [JOK
aneMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapaxkTepucTuka
XUMHYECKOT0 3JIEMEHTA T10
56 €ro TIOJIOKEHUIO B bubmmoreia LIOK
- https://m.edsoo.ru/00ada824
[Iepnoanueckoii cucreme /l.
H. Mengaeneera
3unauenue [lepuonuyeckoro
gy | s e
N https://m.edsoo.ru/00adad6e
MeHeneeB — y4€HBIN,
Mearor ¥ rpakIaHuH
DJIEKTPOOTPUILIATETLHOCTD
58 aTOMOE XHLI/:[)HLIIIeCKHX bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 Honnas xuMmuueckas CBsi3b bubmorexa LIOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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60 KoBanentnast nonsipnas bubmumoreka [IOK
XHUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubmuorexa [JOK
XHUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenetin OKHCICHIS https://m.edsoo.ru/00adae28
63 I(S)OKCI/(I:FJ::IZZJII/II?FIZJ(;bHHG bubamorexa LOK
https://m.edso00.ru/00adb076
peakuu
64 OkucnuTenu u bubmuorexa [JOK
BOCCTAHOBUTEIH https://m.edso00.ru/00adb076
KonTponbsHas padora Ne4 o
65 TeEME lj(CTpOCHEe aToMa. Bubmorexa IOK
https://m.edsoo.ru/00adb486
XHUMHYECKast CBSI3b)
66 [Ipomexxyrounas arrecranus bubnnoreka [JOK
3a Kypc XMMHUH 8§ Kiiacca https://m.edsoo.ru/00adb33c
67 O6o0menue u bubmuorexa [JOK
CHUCTEMATH3AIMS 3HAHHMA https://m.edsoo.ru/00ad9cbh2
68 O6o0menue u bubmuorexa [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6

HUTOTO



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

J:;_)H Tema ypoka Beero KonTpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ o0pa3oBaTejbHbIe
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aK0OH.
1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 3JIeMeHTOB /1. https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 bubmuorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
| Emtmma 1
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Buap xumMudeckoii CBI3H 1
4 Tmilm KPUCTAJUTHYECKUX 1 bubmorexa HOK
B https://m.edsoo.ru/00adbac6
pemeéToK
KonTponbnas pabora Nel mo
teme «lloBTOpeHue n
5 yriyOJieHre 3HAaHUN 1 1
OCHOBHBIX Pa3JiesioB Kypca 8
KJracca»
Knaccudmukarus
6 XI/IMI/I‘Ie((il)KI/IXI;eaKHI/Iﬁ 1o 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
pPa3IUYHBIM MPU3HAKAM
7 ITonsTHE O CKOpOCTH 1 bubnuorexa [IOK

XUMHYSCKOU pCaKknuu.

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IloHsiTHE O TOMOTCHHBIX U
IeTEPOrcHHBIX pCAKIUAX

[TonsiTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIME HA CKOPOCTh

bu6mmoreka [IOK

8 XUMHAYECKON peaKIuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHUYECKOTO
paBHOBECHs
KHCIIUTEILHO-
9 SOCCTaHOBI/ITeJ'ILHbIe bubmmorexa LIOK
https://m.edsoo.ru/00adcade
peakuuu
Teopus 31EKTPOIUTAICCKOM
10 L[I/Icfounaunn.pCHnLHHe Hu bubmorexa HOK
https://m.edsoo.ru/00adcd68
ca0bIe JICKTPOTUTHI
11 HNonHsble ypaBHEHUs bubnnorexa [HOK
peaKIHid. https://m.edsoo.ru/00add448
XHMHUYECKHE CBOMCTBA
KHUCJIOT M1 OCHOBaHUM B CBETE
12 npeAcTaBiIeHUN 00 bubmorexa [JOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOINAITAN
XHMHUYECKHE CBOMCTBA
COJICH B CBETE
13 npeACcTaBIeHUN 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
JIACCOINAITAN
14 [TonsiTHEe 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o0mmeHue u bubmuorexa [JOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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[TpakTuueckas padota Ne 1.

16 «Pellleriie bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33124
Kontponbnas padota No2 1o
17 TeMme «JIEKTPOIUTUYECKAs bubmuorexa [JOK
MUcconranus. XAMUUYECKHAE https://m.edsoo.ru/00addec0
pEaKIuu B pacTBOPAX»
OO61as xapakTepucTHKa
18 FaJII(I)IFeHOBI.) XI/IMI:/I‘IGCKI/IG bubmmorexa LIOK
. https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMeEpE XJI0pa
XnopoBoaopoa. ComnsiHas
19 KHCJIOTa, XUMHUYECKHUE bu6mmoreka [IOK
CBOMCTBA, MMOJYYCHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2
20 o teme «llonyuenue bubnnorexa [HOK
COJISTHOM KHCITOTBI, H3yUEHHE https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Beruucnenus no
21 YPaBHEHUAM XUMHUYECKUX bubnnorexka [JOK
peaKIvii, €CJIH OJIMH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1ast XxapakTepucTrKa bubnuotexa [JOK
aeMeHTOB VIA-Tpyms! https://m.edsoo.ru/00ade64a
AnnoTrponHsie
MOIU(DUKAIINH CEPBI. ) Butmorexa LOK
23 Haxoxnenue cepsl u eé

COEIMHEHUH B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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CepoBoziopoj, CTpoeHue,

24 (bU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepol. CepHas
o5 KHCJIOTa, PU3HYECKUE 1 bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XHUMHYECKUE PEAKIUH,
JIeXKAaIIe B OCHOBE
MIPOMBIIIIJICHHOTO CII0co0a
26 ninyquHﬂ CepHOU bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
KHCJIOThI. XUMHYECKOE
3arpsAI3HEHUE OKpPYKarolen
CpeIbl COCTMHEHUSIMU CEPhI
Brruucnenune maccoBoi
27 JIOJIU BBIXO0J1a TPOAYKTa bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
peaknuu
OO01mas xapakTepucThKa
a1eMeHTOB VA-Tpymibl.
28 Aszor paCHp0CTp1:.I};:HI/Ie B bubmorexa IOK
’ https://m.edsoo.ru/00adeea6
npupoae, GpuzndecKkue u
XUMHUYECKHUE CBOMCTBA
AMMHaK, ero (pU3nYecKue u
29 XHMH‘IC(;KHC C(EOﬁCTBa bubmorexa LIOK
’ https://m.edso00.ru/00adf004
MOJIy4eHUE U IPUMEHEHHE
[Tpaktrueckas padota Ne 3
30 o teme «llomyuenune bubnnoreka [JOK

aMMMaKa, U3y4eHue ero
CBOWCTB»

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a
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A3oTHas KHucnoTa, eé€

31 (bU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Vcnonp30oBaHnEe HUTPATOB U
CoJICii aMMOHUS B KQUECTBE
39 MUHEpaJIbHBIX YI0OpECHH. bubmuorexa [JOK
XuMHYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCTMHEHUSMH a30Ta
docdhop. Oxeun docdopa
33 (V) u pochopHras kuciora, bubnnoreka [JOK
bu3MUecKre 1 XUMUYCCKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJIy4CHHUE
Hcnons3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
34 yI1oOpeHuit. 3a1[")p;13HeHI/Ie Bubmiorexa LIOK
N https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIbI
dbocdharamu
Yruepon, pacupocTpaHEeHHUE
35 B an/EooI;[ep (I)I/ILI’»)I/IHC(I:)KI/IC " bubmorexa IOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxkcupl yriaepojaa, ux
U3UYECKUE U XUMUYECKHE
36 ?BOI?ICTBa. DKOJIOTHYECKHUE Bu6miorexa LIOK
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONn Bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 Butmmorexa LOK
38 o teme "[lomydenune

YTJIEKUCIIOro ra3a.

https://m.edso0.ru/00ae027e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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KauecTBeHHas peakuus Ha
KapOoHaT-MOH"

[lepBoHaYaIbHBIC TIOHATHUS
00 OpraHuYecKux

bu6mmoreka [IOK

39 BEIIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTJIepo/ia
40 Kpemnuuii u ero coenqunenust bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
Pemenne
41 SKCIEPUMEHTAIBHBIX 3374 bubnuorexa [JOK
o Teme «Baxxueiiime https://m.edso0.ru/00ae0bf2
HEMETaJIbl U UX
COCAUHCHHMS
KonTponbnas padora Ne3 no
42 Teme «Baxkueimme bu6mmoreka [IOK
HEMETaJUTbl U UX https://m.edsoo.ru/00ae0el8
COCTMHCHH S
OO6m1ast XxapakTepucTruKa
XUMHYCCKHX DJIEMEHTOB —
S —
. https://m.edsoo.ru/00ae103e
KpUCTATUYECKas penéTka.
du3znueckue CBOMCTBA
METaJIIOB
XUMUUYEeCKHEe CBOMCTBA
44 METAJLJIOB. bu6mmorexa [IOK
DNEeKTPOXUMHUECKUI psijt https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METaJIOB
45 OO6mwme crmocoOb! MOTyIeHUS bubnuotexa [JOK

MeTai1oB. CIiaBbl.

https://m.edso0.ru/00ae1156
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Brrancnenus mo
YpaBHEHHUSM XUMHYECKHX
peaKkuuii, €Ciii OJUH U3
pEareHTOB COAEPKUT
puMecu

[TonsiTre o Koppo3uu

bu6mmoreka [IOK

46
METaJIIIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotnie MeTaIb! https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCH/IBI bubnnorexa [HOK
HATPHS U KaJIHsl https://m.edso0.ru/00ae14b2
. H_[eJIO‘lHOBGMeJILHLje BuGnorexa LIOK
METaJIIbl — KaJIbIIUA 1
_ i https://m.edsoo.ru/00ae15e8
Maraum
50 Baxueiinine coetuHeHN bu6mmoreka [IOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O6o006menue u
CHCTEMaTH3aINsI 3HAaHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI bu6mmoreka [JOK
e€ yCcTpaHEeHUs https://m.edsoo.ru/00ae1886
I1 06
53 0 piK;HI{?;??}ITE%:EiN - bubnuoreka [IOK
0 Teme ARECTIO (?,H https://m.edsoo.ru/00aelae8
METO/bI €€ YCTPaHEHUS
bu6mmorexa [IOK
54 A %
HTOMHHIH https://m.edso00.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA bubnnoreka [JOK
OKCH/JIa ¥ THIPOKCH/IA https://m.edso0.ru/00aelc64
56 Teneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86
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57

58

OKcuIbl, THIPOKCUIBI H
conu xene3a (I1) u xxenesa
)

O60061eHue u
crCcTeMaTH3aIus 3HaHUH

bu6mmoreka [IOK
https://m.edso0.ru/00ae35e6

59

[TpakTuyeckast padora Ne 7.
Pemenne
IKCIIEPUMEHTAIBHBIX 33134
no Teme «BakHelme
METaJJIbl U UX COSTUHEHUS»

bubmuorexa [JOK
https://m.edso0.ru/00ae3de8

60

61

Breraucnenus 1o
YpaBHEHHUSM XUMHYECKUX
peakuuii, €clii OJIMH U3
pearcHTOB JIaH B H30BITKE
WJIA COAEPIKUT IPUMECH.
Brrancnenus maccoBoit
JIOJIM BBIXOJIa MPOYKTa
peakuuu

O06o06meHue u
CHCTEeMaTH3alus 3HaHUH

bubmuorexa [JOK
https://m.edso0.ru/00ae1750

62

Kontponbnas padota Ne4 o
TeMe «BakHenme MeTauIbl
1 UX COeTUHEHUS

63

64

65

[IpoMexxyTouHas arrecTanus
3a Kypc xumuu 9 kmnacca
BemecTsa u maTepuaisl B
IOBCEHEBHOW KU3HU
YeJIoBeKa

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

bu6mmorexa [IOK
https://m.edso0.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
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66 Ponb xumum B pereHuu 1 bubmuorexa [JOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
67 O6o06meHue u 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 O6o6mieHue u 1 bubnmoreka [JOK

cUCTeEMAaTH3alud 3HaAaHUN

NUTOro

68

https://m.edso0.ru/00ad9ch?2



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

INYYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., Octrpoymos WU.I'., CnaakoB C.A., AkuuonepHoe oomiectBo «M3aarenbetBo «IIpocBenienuey

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., AknuonepHoe oomiectBo «M3aarenberBo «lIpocBenienuey

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Meroandeckue matepuaiibl. Xumus 8-9 kiaccel 'adpuensn O. C., Octpoymos U. T'., Cnaaxos C. A.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
https://edsoo.ru/

https://resh.edu.ru






