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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBjieHa Ha
OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO o01mero odpaszoBanusi, npeactaBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueid mporpaMMbl BOCHHUTAHHMS M C YYETOM KOHLEMLIHMM MPENnoaaBaHUs
yueOHoro npeamera «Xumus» B o0pazoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo XxumMuu Na€T MpeACTaBiICHUE O LENsX, 00IIel cTpareruu oOydeHwus,
BOCIUTAHUS U Pa3BUTHUS OOYYaIOUIUXCS CPEACTBAMH y4e€OHOro MpeJMeTa, YCTaHABIIMBAET
00s3aTeNbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMAaTPUBAET pACIIPEIEICHHE ero Mo KiaccaMm
U CTPYKTYpUPOBaHHE II0 pas3ienamM M TeMaM [porpaMMbl IO XUMHUH, OINPEIEIAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO
NIOCJIEIOBATENIBHOCTh U3YYEHUSI XUMHHM C YYETOM MEXMIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOT0 MpoIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaIoIUXCs, ONPEIEIsIeT
BO3MOXKHOCTU MpeaMeTa sl peanu3aluu TpeOOBaHM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs, a TakKkKe
TpeOOBaHUN K pe3ysbTaTaM OOYy4YeHHUs] XMMHUU Ha YpOBHE IeJied W3Yy4deHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4e€OHO-MIO3HABATEIbHON NEATENbHOCTH OO0YyYalolerocss 1mo OCBOCHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XUMUU CIYXHUT OCHOBOH it (HOPMHUPOBAHUS MUPOBO33PEHHUs 00ydaroUIerocs,
€ro MpeCTaBICHUI 0 MaTepUaTLHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT PopMUpyeMbIe
XUMHEH TpEeJCTaBICHUS O B3aUMOIPEBPAIICHUSIX JHEPrUU W 00 HBOJIOLUU BEUIECTB B
PUPOJIE, O MyTIX PEHICHHS TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUUYCCKOM, THUIIEBOM W DKOJOTHYECKOM Oe30macHOCTH, mpodieM
31PAaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXHOCTEH HJisi caMOpa3BUTHS U (HOPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
o0yyaroumxcs, HAaBBIKOB 150, CaMOCTOSITEIIbHON yueOHOU NEeATEIbHOCTH,
HKCIIEPUMEHTAIBHBIX U HCCIEJOBATEIbCKUX YMEHHMM, HEOOXOJUMBIX KaK B IOBCEIHEBHOMN
KU3HU, TaK U B IPOPECCUOHAIBHOMN AESATEIBHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO
B3[VIAA HA €IAWHCTBO MPHUPOABI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(opMUpPOBaHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOIINXCS;

CHOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAay4YHBIM
3HAaHMSIM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTMYECKOE OOpa30BaHME
00yYarOITHUXCS.



JlanHble HanpaBiIeHUs B OOyYEHUH XUMHH 0OECTIEUNBAIOTCS CHELU(PUKON COAEpIKaHUs
y4eOHOr0 MpeaMeTa, KOTOPBIM SIBIASETCA MENarorMiyeckd aJanTUPOBAaHHBIM OTPaKEHHEM
0a30BOM HayKH XUMHUU Ha OMPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmuUMHCsl CUCTEMbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MTOHATUN OPTraHUUYECKON XUMUHU.

CrpykTypa coAep:KkaHus MPOTpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxona k €€ mydueHuto. Coziep:kaHue CKIaAbIBACTCS U3 CUCTEMbI MOHITUNA O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMBI MOHATUM O XUMHUYECKOU peakuuu. O0e AT CUCTEMBI
CTPYKTYPHO OPTraHU30BaHbI 110 TPUHIMIY MOCIEA0BATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuognueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHUS O CTPOCHUU aTOMA U XUMUYECKOMN CBS3U;

— TIpeACTaBICHUN 00 DJICKTPOIUTUUECKON JUCCOIHAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU MOJYUYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBITIOJIHSISL (DYHKITUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS NU3YyUaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOW COCTABJISIOIIEH HAay4YHOW KapTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOUN MpPHUPOIBI,
LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHuA B Hayke. M3yuyeHue
XUMHHU TPOUCXOIUT C MPUBJICYECHUEM 3HAHWN W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Tpu u3ydeHnrn XUMUU TPOUCXOAUT (GOPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAYKHU
KaK 00JIaCTU COBPEMEHHOTO0 €CTeCTBO3HAHUS, IPAKTUYECKON MEeSATeIbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajada y4yeOHOro MpeaMeTa COCTOUT B
(dbopMUPOBAHUY CUCTEMbI XUMHUYECKUX 3HAHUN — Ba)XKHEHITUX (DAKTOB, MOHATHHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHHUH, JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUYECKOT0 Xapakrepa,
A3bIKa HAYKH, B MPUOOLIEHWH K HAyYHBIM METOJaM MO3HAHUS NPH U3YYEHUU BEUIECTB U
XUMHYECKUX pEakIui, B (POPMUPOBAHUM U PA3BUTHH MO3HABATEIHHBIX YMEHHM W UX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Yy4eOHO-MCCIEAOBATEIBCKOW JESTEIHHOCTH,
OCBOCHHUH TIPaBUI O€30MaCHOT0 OOpPAIEHU C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpn w3ydeHnn XMMUW Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs BaKHOE 3HAUYCHHE
MpUOOpEN TaKKue eI, KakK:

—  (QopMupoBaHWE  WHTCIUICKTyaJIbHO  pPa3BUTOM  JTUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CUCTEMAaTUYECKOE MPUOOIIEHHUE OOYyYaloIMUXCsS K
CaMOCTOSITEJIbHOW  ITO3HABATEIbHOW  JEATEIBHOCTH, HAYYHBIM METOJAM IO3HAHUA,
(GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUU;



— obecrnieyeHre yCIIOBUM, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OO0YYarOIIMMHUCS ONbITa
pa3Hoo0pa3HOM JAesATENbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIUI ), UMEIOLIUX YHUBEPCATIbHOE 3HAUCHHE JIJISl Pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— ¢dopmupoBanue oOmeld GyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCHOJb3Ys
3HAHMS U OIBIT, MOJIYYCHHbIE MPU U3YUCHUN XUMUH, IPUMEHATh UX IPU PELICHUU NpodsieM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— ((opmupoBaHre y OOydYaOIIMUXCA TYMAaHUCTUYECKUX OTHOIIECHUH, MOHUMAaHMS
LEHHOCTH XMMHYECKUX 3HAaHUU JJIs1 BIPAOOTKH 3KOJIOTMUECKH LEIeCO00pa3HOro NoBEACHUS
B OBITY U TPYAOBOM NEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPY’KaIoIIEH
OPUPOJHOMN CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOy4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIISl U HAPABIEHHOCTH JTaJbHEHIIEr0 O0y4YeHHUS.

OO611ee YncIo YacoB, OTBEAEHHBIX JIJISl U3YUYEHUS! XUMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce —
68 yacoB (2 yaca B HEJICJIIO).

COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE IOHATHS

[IpenmeTr xumuu. Ponb XMMHM B JKM3HM 4YeJOBeKa. XHMMHUS B CUCTeME Hayk. Tena u
BelecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperatHoe COCTOsSHHE BellecTB. lloHsTue o
MeToAaX MO3HaHUs B XUMHUHU. UncThIe BemecTBa U cMecH. CriocoObl pa3/iesIeHHUs CMECeH.

ATOMBI W MOJEKYJbl. XUMHYECKHE 3JIEeMEHTbl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocThie U CIIOKHBIEC BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHoOcHUTeNbHas
MOJIEKyJIsipHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTa B COEAUHEHUU.

KommuecTBo BemectBa. Monb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U
Yyclia CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacu€Thl Mo ¢popMynamMm XUMHUUYECKUX COCTMHECHHIA.

®u3nuecKue U XUMUYECKHUE SBJICHUSA. XUMHUECKas peakuus U e€ NpPU3HAKU. 3aKOH
COXpaHEHHUS MacChl BEIIeCTB. XUMHUYECKHEe ypaBHeHUs. Kiaccupukanus XUMHYECKUX
peakiuil (CoeIMHEeHUs, pa3IoKEHUs, 3aMeIleHUs], OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJI0H, MpaBuiaMu padOThl B 1a0OpAaTOPUU U MIPUEMAMHU
oOpareHus ¢ 1a00paTOpPHBIM 00OPYAOBAaHUEM, H3YUCHHE W ONMCAaHHE (PU3MUCCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEUIECTB, HaOMIOAeHUE PU3NUEeCKUX (IJIaBJICHUE BOCKA, TassHUE
JIbJa, pacTUpaHHE caxapa B CTYyNKe, KUIIEHUE M KOHJIEHCAIUsl BOJbI) M XUMHUUYECKUX
(ropeHue cBeYH, MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aWMOJICHCTBHE Meja C KHCIOTOM)



SBJICHUN, HAOIIOJEHUE U ONHCAaHUE MPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX PpPEaKIHi
(pa3noxkeHue caxapa, B3aUMOJICUCTBUE CEPHOM KUCIOTHI C XJOPUIOM Oapusi, pasliokKeHUE
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE KeJie3a C PAaCTBOPOM COIU MEIU
(IT), m3yueHue cmocoOOB pa3JeieHUs CMecel: ¢ TMOMOIIBI0 MarHuTa, (UILTPOBAHUE,
BBITIAPUBAHUE, NUCTWLISALMS, XpoMmaTorpadus, MPOBEJCHUE OYMCTKU TOBAPEHHOW COJIH,
HaOJIOJICHUE W OIMCaHHE PE3YJIbTAaTOB MPOBEACHUSI ONBITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHMsI MaCChl, CO3/IJaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHelune npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech ra3zos. CoctaB Bo3nyxa. Kucinopoa — 3J1€eMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue xucimopojga B mnpupoje, (U3MUECKHe W XUMHUYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl TMOMyYEHHS KUCIOPOJa B
nabopatopuu W NpoMbIUIeHHOCTH. KpyroBopor kucimopoma B mpupojge. O30H —
aJUIOTpOIHAs MOAU(DUKAIIUS KUCTIOPO/Ia.

TernoBoit 3¢p(dexT XUMHUYECKOW peakluH, TEPMOXUMHUUECKHUE YPaBHEHHS, IK30- U
SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
napHuUKoBoro 3¢ dexra, pa3pymeHue 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpoctoe BemiecTBo. HaxoskneHnue Bojgopoaa B HPUPOJE,
dbu3HYecKre U XUMHYECKHNE CBOMCTBA, TPUMEHEHHE, CITIOCOOBI TTosTydeHust. Kucioter u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBA BOAbl. Boma kak pactBopurens. PactBopsl. HacwliieHHBIE U
HEHACBHIIIEHHbBIE PAcTBOPHI. PacTBOpUMOCTh BEHIECTB B BoJe. MaccoBas A0Jis BelllecTBa B
pactBope. XUMHU4eCKHe cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAsl B npupoe. 3arpsi3HeHre NpupoAHbIX BoA. OXpaHa U OYMCTKA
IPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeawHeHui. Oxcuabl. Kiaccudpukaiys OKCHIOB:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEpHBbIE) U  HECOJe0Opa3yIoIIne.
Homenxkmarypa okxcuaoB. PU3WUECKME M XHUMHYECKHME CBOWCTBA OKCHIOB. llomyueHue
OKCHU/JIOB.

OcnoBanusi. Knaccudukanus ocHOBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenkitarypa ocHoBanui. ®uznyeckue U XMMHYECKHE CBOMCTBA OCHOBaHUU. [lonyuenue
OCHOBaHUM.

Kucnorel. Kmaccudpukanus xuciaor. Homenxmarypa xucnor. Duzmdeckue wu
XUMHUYECKHE CBOMCTBa KuCHIOT. Psan aktmBHOCTH MetammioB H. H. bekeroBa. Ilonmyuenue
KHUCJIOT.

Conu. Homenknatypa coneil. @u3ndeckre U XuMUUYecKue cBoiicTBa coseil. [lonyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEACICHUE COACPXKAHMUS KHCIOpOAAa B BO3JyXE, IOJyYEHHUE,
coOupaHue, pacClio3HaBaHUE U M3yUYECHHUE CBOMCTB KUCIOPOAA, HaOII0/ICHHE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJAOM M YCJIOBHUSI BO3ZHHUKHOBEHHS U MpEKpalleHusi ropeHus (moxapa),
O3HAKOMJICHHE C oOpasllaMu OKCHJIOB U OMHCAaHWE UX CBOMCTB, IMOJy4YeHHE, cOOMpaHue,



pacrio3HaBaHUE U HM3YYEHHE CBOMCTB BOJIOpojAa (FOpEHHE), B3aUMOJIEUCTBUE BOJOpPOJA C
okcusioM meau (II) (BO3MOKHO MCMOIB30BaHUE BUACOMATEPUATIOB), HAOMIOAEHUE 00pa3lioB
BEILIECTB KOJIMYECTBOM | MOIIb, HCCIIEIOBAHHE OCOOCHHOCTEW PACTBOPEHUsSI BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHOW MAaCCOBOM JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHUE BOJABI C MeTa/lIaMH (HATPUEM M KaJbLIUEM)
(BO3MOYKHO UCIIOJIb30BAaHUE BUJIEOMATEpPUATIOB), UCCIEAOBAaHUE OOpPa3I[0B HEOPTaHMYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHHS OKPACKU WHJIMKATOPOB B pacTBOpax
KHUCJIOT W TIesoued, m3yueHue B3zaumoneictBus okcuaa meau (II) ¢ pactBopom cepHoit
KUCJIOTBI, KHCIIOT C METajulaMH, PEAKUHMN HEeUTpaln3alvy, IMOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO0 MeETajUla JAPYrMM M3 pacTBOpa COJM, peIIeHUe
AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHelIre KIacchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoagnueckui 3axkoH u Ilepuoanyeckas cucrema xXuMu4yeckux diemenTon /1. H.
Memnpaenaeesa. Crtpoenue aTOMOB. Xumnueckast CBA3b. OxucJIuTeNBHO-
BOCCTAHOBUTEJbHBIE PEAKIIUN

[lepBble MOMBITKH KIacCHU(PUKAIMA XUMUYECKHX 3JieMeHToB. [loHaTtne o rTpymmax
CXOJIHBIX D3JIEMEHTOB (ILIEJIOUYHBIE M MIECTOYHO3EMEIbHbIE METAIJIbI, TaJOT€Hbl, UHEPTHHIC
rasbl). JEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCHUIBI U THIPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepumogmueckas cucrema xumuyeckux siemeHtoB J[. WM.
MenneneeBa. KopoTkonepuoanas u giauHHONIEproaHas (Gopmbl [lepuoandeckoit CUCTEMBI
xumuueckux snemeHTtoB J[. WM. Menneneesa. Ilepuonbr u rpymmbl. OUBNYECKUN CMBICT
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/ia U TPYIIIbI JIEMEHTA.

Ctpoenne aromoB. CocTtaB aToMHBIX sanep. HM3orombl. 2nexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuUMHUUYECKUX djeMeHTOB [lepuoanueckoit
cuctemsl J[. 1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTA IO €T0 MOJI0XKEHUIO
B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHUsA  paadyca  aTOMOB  XMMHUYECKMX  DJIEMEHTOB,
METALUINYECKUX U HEMETANIMUYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue Ilepuogmueckoro 3akoHa u llepuoguueckod CHUCTEMBI XUMHUYECKHUX
3JIEMEHTOB IS pa3BUTHS HaykH U npakTuku. [. 1. MenaeneeB — yu€HbIN U IpakIaHUH.

Xumnueckas  cBs3b.  KoBasieHTHass ~ (moOJsipHass W HENOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3ydeHre 0OpasIoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCUAA
LIMHKA C pACTBOPAMH KHCJIOT U LIEJIOYEN, MPOBEAECHHUE ONBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHue,  peakiuu  pa3lIoKEHUs,
COCJITMHECHUA).

Mexcnpeomemunie cea3u

Peanuzamuss MexnpeAMETHBIX CBSI3€M NpPU  M3YYEHUM XHUMUH B 8§  Kjacce
OCYIIECTBIISIETCSl Y€pe3 UCIOJIb30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U



MOHATUH, SBJISIOIMIMXCA CUCTEMHBIMHU JJIs OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIC TOHSTHUS: HAy4HbIA (PaKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHajau3, CHUHTE3, Klaccupukaiusi, TMEPUOJUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJI, HW30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJICKTPUYECKUM 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEIIMUMHBI, CAMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TMOPOJbI, IMOJIE3HBIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuonnueckuit 3akoH. Ilepumoagmueckas cucrema xumuyeckux saemeHtoB J[. WM.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBONCTB XUMHUUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KAIMS, KaIbIUd U UX COCAMHEHHI B COOTBETCTBHUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoii cucteme U CTpOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKH M BHUJIAa XMMHUYECKOU
CBSI3U.

Knaccuduxkaius u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIINXCA K Pa3JIUYHBIM KJlacCaM HEOPraHUYECKUX COCUHEHU, T€HETUYECKas
CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukanus XuUMHUECKHX PpEaKIUMiA MO Pa3IUYHbIM MpuU3HaKaMm (MO YHCIy H
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, MO0 H3MEHEHUIO
CTeTICHEHl  OKHUCJICHHMS] XHMHUYECKMX JJIEMEHTOB, IO OOpaTUMOCTH, II0 YYacCTHUIO
KaTaanu3aTopa). IK30- U SHIOTEPMUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsiTe 0 ckopocTH XUMHUUYECKOW peakiuu. [loHsaTHEe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX U TE€TePOreHHbIX peakuusx. [loHstue o
katanuse. [loHsaTne o XxumuueckoM paBHOBecHH. DakTOpPhI, BIUAIOIIME HA CKOPOCTH
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUYECKOIO PABHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIFHBIE PEAKIIUHU, AJIEKTPOHHBIN OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE YPABHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkIuii ¢ UCMOIb30BaHUEM METO/Ia AIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOJUTHUECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHH3M JUCCOLMALINKU BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOU
cBsa3u. Ctenenp qucconuanuu. CUIbHbBIE U CTA0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOTO OOMeHa. Y CI0BUs MPOTEKAHUS PEAKIIMI HOHHOTO 0OMEHA, MOJHBIE U
COKpaIlIEHHbIE MOHHBIE YpaBHEHHUs peakunii. CBOMCTBA KUCIOT, OCHOBAHHUMN U COJIEW B CBETE
MPEACTaBICHUN 00 3JIEKTPONMTHYECKON nuccounanuu. KauecTBeHHbIE peaklMi Ha WOHBI.
[TonsiTHE O TUAPOIU3E COJICH.



Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAITMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura U aimasza), CIOXKHBIX BEIIECTB (XJIOpUIa HATpus),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHMUYECKON peakiMu OT BO3JEHUCTBUS Pa3IUYHBIX
(akTOpOB,  HCCIEIOBAaHUWE  BJEKTPOIPOBOJHOCTUH  PACTBOPOB  BEIIECTB, Ipolecca
JUCCOLIMALIMKM KHUCIIOT, LIEN0Yell U cosieid (BO3MOKHO HCIOJIb30BaHUE BUIEO MaTE€pUANIOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO0 OOMeHa
(oO6pazoBanue ocanka, BblIEJIEHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, MILIIOCTPUPYIOIIUX
MIPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (TOpEHHEe, PEeaklMHu PasyioKeHUS,
COCIMHEHUS), pACIO3HAaBAaHUE HEOPraHMYECKUX BEIIECTB C TOMOIIbI Ka4eCTBEHHBIX
peaKIuii Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTannnbl u uX coeIMHEHUS

OO6mast xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEepHbIE
crenieHu okucienus. CtpoeHne u (u3MUeCcKUe CBOMCTBA MPOCTHIX BEIIECTB — TajOrEHOB.
XMMHUYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3aMMOJIEUCTBHE C METaJUlaMH, HEeMeTalllaMH,
menoyamu). XuopoBogopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOMCTBA, TOJyYEHHUE,
npuMmeHeHue. JleficTBue Xxjopa M XJIOPOBOAOPOJa HAa OpPraHu3M uejoBeka. BaxHewrine
XJIOPUBI U IX HAXO0XKJICHUE B MPUPOJIE.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue U pu3nuecKkre CBOWCTBA MPOCTHIX BEUIECTB —
KHACTIOpO/a W Cepbl. AJIIOTPONHBIE MOJIU(DHUKAIMU KHUCIOpOJa M Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHHue, (HU3MUECKHEe U XUMHUYECKHe CBOMcCTBAa. OKCHIBI
Cepbl Kak TMpEJCTaBUTENN KUCIOTHBIX OKcuaoB. CepHas Kucjiora, (QU3WYECKUE W
XUMHYECKUE CBOWCTBa (0OIlIMe Kak MpeACTaBUTENs Kiacca KUCIOT U Clenu(uuecKue).
XVWMHUYECKHE PeaKIu, JIeKalue B OCHOBE MPOMBIIIEHHOTO CIoco0a MOJyYeHUs CEepHOM
KUCIOThL. [IpuMeHenue cepHoit KuciaoThl. CoJi CEpHOM KUCIIOTHI, KAYECTBEHHAS PEaKIys Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHUN B NpUpPOJe. XUMUUYECKOE 3arpsi3sHEHUE
OKpY)KaroUel Cpelbl COCAUHEHUSIMHU Ccepbl (KUCIOTHBIE MTOXKIW, 3arps3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

OO6miast xapakTepucTtuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIECHHS. A30T, pacHpoCTpaHEHHE B TpUpoje, (DU3UYECKUE H
XUMHYecKue cBoiicTBa. KpyroBopor aszora B mpupoge. AMMUak, ero ¢Gu3nuecKue Hu
XUMHYECKUE CBOWCTBA, TMONIydeHHEe U TpuMmeHeHue. Conu aMMoOHHs, UX (DU3UYECKUE H
XUMUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHasi peakius Ha MOHbI aMMOHMS. A30THas
KHCIIOTa, €€ mojydeHne, GU3NIecKue U XMMHUIECKHEe CBOMCTBA (00IIMe KaK MPEeACTaBUTEINS
KJIacca KUCJOT U crenududeckue). VMcrnonp3oBaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX yA00peHuid. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIoIIeH cpeabl COeNMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO37yXa, IMOYBBl HU BOMOEMOB). Docdop,
ajuioTponHbsie Monudukanuu ¢docdopa, Puznueckue U XUMUUYECKHEe cBoicTBa. Okcun
dochopa (V) u docdhopnas kucinora, GU3ndecKkue M XUMHUUYECKUE CBOMCTBA, IMOJTyYCHHE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



O6mas xapakrepuctuka 3memMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOECHHUS aTOMOB,
XapaKTEepHbIE  CTEMEHW  OKUCICHMS.  YIJIEpoJ,  auIOTPONHbIE  MOAUDUKAILIUH,
pacrpocTpaHeHue B TMpupojae, (Quznueckue W XUMUYECKUE CBOMCTBa. AjcopOius.
Kpyrosopor yriepoga B mpupone. Okcuubl yrieponaa, ux (pu3smyeckue U XUMHUYECKHE
CBOMCTBa, JCHCTBME HA >KMBBIC OPraHU3MBbl, MOJYYCHUE U MPUMEHEHHE. JKOJOTHYECKHUE
npoOJsieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa r1100adbHOTO MOTEIJICHUS
KJIUMaTa, MapHUKOBBIA 3¢ dexT. YronpHas kucimora u €€ coiu, UX (U3UYECKHE U
XUMHUYECKHE CBOMCTBA, MOJIydeHUE W NpuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIHCKOM
XO3SIMCTBE.

[lepBoHauagbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX yTiepoaa
(MeTaH, 9TaH, STWICH, aleTWICH, 3TaHOJ, TJUIEPUH, YKCycHas kuciora). [Ipuposgubie
UCTOYHUKU YTJIEBOJOPOJOB (Yyrojib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepabOTKU
(6eH3uH), UX posib B OBITY W MNPOMBIIUICHHOCTH. [loHSATHE O OMOJOTMYECKH BaKHBIX
BEI[ECTBAaX: XKUpaX, OejKkaxX, YIJIeBoJaX — M WX POJU B JKU3HHM 4YeJOBeKa. MarepualibHOe
€IMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢usnueckue W XUMHUUYECKHUE CBOWCTBA, MOJY4YCHHE W TPUMCHCHHUE.
Coenunenus kpemuus B mnpupone. OOmme mnpeactaBiaeHus o0 okcuae kpemuus (IV) u
KpeMHHEeBOW kuciotre. CHIMKAThI, WX HCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkueiiue ctpouTenbHbIE MaTepHalbl: KEpaMuKka, CTEKIJIO, IEMEHT, OETOH, >KeJe300€TOH.
[IpoGnembl 6e30macHOTO HMCHOJB30BAHUS CTPOUTENIBHBIX MAaTepUaJoB B TMOBCEIHEBHOM
KU3ZHU.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOW  KHUCIOTHI,
NPOBEJICHNE KAYECTBEHHBIX PEaKIUi Ha XIJIOPHUI-UOHBI W HAOIIOJIEHHE NPU3HAKOB HUX
NPOTEKAHMsI, OMBITHI, OTpaKaIue (PU3NIECKUE U XMMHYECKHE CBOWCTBA TaJIOT€HOB U UX
COCIMHEHUN (BO3MOXKHO HMCIIOJIb30BAHUE BUIEOMATEpPUAJIOB), O3HAKOMIIEHHE C OOpa3laMu
XJIOpUIOB (TaJOTEHUJIOB), O3HAKOMJICHME C oOpasmamMu ceppl U €€ COCIMHEHUSAMHU
(BOBMOXKHO HCTOJB30BaHUE BHUICOMATEpUANIOB), HAONIONEHHE TIpoliecca OOyTIMBaHUS
caxapa IMOJ JEUCTBHUEM KOHLUEHTPUPOBAHHOM CEPHOW KHCIIOTHI, U3YYEHHE XUMHUUYECKHUX
CBOMCTB pa30aBICHHON CEPHON KUCIOTHI, MPOBEJCHUE KAYECTBEHHON PEaKIMU Ha CyIb(aT-
MOH M HaOIto/IeHne Mpu3HaKa e€ MPOTEeKaHus, 03HAKOMJICHUE ¢ (DU3UYECKUMU CBOWCTBAMH
azota, (ochopa W wuX coeauHeHUN (BO3MOXKHO WCIIOIB30BAHUE BHUICOMATEPUATIOB),
oOpasnamu a30THBIX U (HocHOpHBIX yIOOpeHHUi, MoTydeHue, coonpanue, pacro3HaBaHUE U
M3yYEHHUE CBOWCTB aMMHAKa, MPOBEJCHUE KauyeCTBEHHBIX pPEaKIMil Ha MOH aMMOHHUS H
docdaT-roH 1 N3ydeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMOICUCTBIE KOHIIEHTPUPOBAHHON
A30THOM KHUCJOTBI C MeAbl0 (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPHUANIOB), H3Y4YECHUE
MOJIeNIel KPHUCTAJUTMUECKUX pemeETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHBOTAa3a, MOJydyeHue, coOMpaHue, pacrno3HABaHUE M W3YyUYEHHE CBOWCTB YIJIEKHUCIIOIO
raza, NMpOBEJCHUE KAYECTBEHHBIX peaklMil Ha KapOOHAT W CUJIMKAT-UOHBI U HU3y4YCHHUE



MPU3HAKOB MX MPOTEKAHUs, 03HAKOMJICHUE C MPOIYKIMENW CUIMKATHOW MPOMBIIUIEHHOCTH,
pEIICHUE HIKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelme HeMeTaIbl U UX COCUHEHUSD.

MeTanjabl 1 MX COeAMHEHUS

OO6masi XapakTepUCTUKA XUMHUUYECKHUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HUX
nonoxenus B llepuoamyeckont cucreme xumuueckux siemeHtoB [[. M. Menneneesa u
cTpoeHus aromMoB. C(CTpoeHue MeTauioB. Meramnuyueckas CBsI3b W METaJUIMYecKas
KPUCTAJIMYECKAS PEIIETKA. DIEKTPOXUMUYECKAN Pl HAPSHKEHUN MeTauioB. Puzndeckre
U XUMUYECKHE CBOMCTBa MeTaioB. OO0mme crocoObl mojiydeHus: meramuioB. [loHsTue o
KOPPO3UHU METAJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBsl (CTadb, YyT'yH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[IlesiouHbIE METAIIBL: MOJIOKEHUE B [lepuoanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHME HX aTOMOB, HaxoxXkieHuWe B npupone. dusznueckue u
XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kaimus). OKCUAbI U THIPOKCUJIBI HATPUS U
kayus. [I[puMeHeHne MeI0UYHbIX METAIVIOB U UX COEJIMHEHUM.

[IlenoyHoO3eMENbHBIE METAJUIBI MarHuii M KallbL[MW: MOJIOKeHHE B lleproamueckoi
cucreme xumudeckux sneMeHToB J[. 1. MeHneneeBa, CTpO€HUE UX aTOMOB, HaXOXJICHUE B
npupojae. DuU3MUECKMEe UM XUMHUYECKHE CBOWCTBA MarHugd M Kaubliua. Baxheiue
COCMHEHUs Kajbllusig (OKCHJ, TUIAPOKCUM, coiH). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHuii: nonoxxkeHue B llepuoamyeckoit cucteMe xumuueckux snemeHtoB 1. .
MenpaeneeBa, CTpOEHHME aroma, HaxoxXAeHue B mpupone. Duznmyeckne U XUMHUYECKHE
cBoMcTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA ATIOMUHUSI.

Keneszo: mnonoxenue B llepuommueckon cucreme XxumMuueckux snemeHtoB [I. H.
MenpaeneeBa, CTpOEHHME aroma, HaxoxAeHWe B mpupone. Duznyeckne U XUMHUUYECKHE
cBoMcTBa keneza. Oxcuawl, ruapokcuasl u conu xenesza (II) u xenesa (III), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMyd METAUIOB M CIUIAaBOB, WX (DM3WYECKHUMH CBOMCTBaMH,
U3YUYCHHUE PE3yJIbTaTOB KOPPO3UHU METAIIOB (BO3MOKHO HMCMOJIb30BaHKWE BUIEOMATEPHUAJIOB),
OCOOCHHOCTEW B3aMMOJICUCTBHSI OKCHJla Kaiubllusi W HATPUs C BOAOW (BO3MOXKHO
HCIMOJIb30BaHUE BHUJIEOMATEPHUATIOB), MCCJEIOBaHWE CBOWCTB >KECTKOM BOJBI, Ipoliecca
TOpEeHUs JKejie3a B KUCIOpoJie (BO3MOXKHO MCIIOJIB30BAaHUE BUJICOMATEPHUATIOB), MPU3HAKOB
MPOTEKAHWS KAYECTBCHHBIX PEAKIIMK HA HOHBI: MarHusi, KaJablHs, ATIOMUHUS, [IMHKA, )KEJIe3a
(IT) u xene3a (II1), meau (II), HaOmroneHne U onKrcaHUE MPOUECCOB OKPALIMBAHUS TJIAMEHU
WOHAMHU HATpUs, Kaaud M Kajablus (BO3MOXHO MCIIOJb30BAaHUE BHACOMATEPHUATIOB),
uccieoBaHne amM@OTEPHBIX CBOWCTB THIPOKCHIA aIOMUHUS HM THIPOKCHAA ITMHKA,
peIIEHNUE SKCIIEPUMEHTAbHBIX 33/1a4 10 TeMe «BakHelIre MeTasbl U UX COEAUHEHUS.

XUMHS M OKpPYKaOLIafa cpeaa

BemectBa uw marepwanbl B IIOBCEJHEBHOM JKM3HM 4YeJlOBeKa. be3omacHoe
HCTIOJIb30BAHUE BEIIECTB M XUMUUECKHUX peakinil B ObITy. [lepBas moMOIb MU XUMMUYECKUX
0’KOTax ¥ OTPABJICHUSX.



XUMUYEeCKOe  3arpsi3HEHHE  OKpyKawomed cpeabl  (TpeaesbHas — JOMyCcTUMast
KOHIIeHTpaius Beiiects, Aanee — [1JIK). Ponb xuMuu B pelieHuu 3K0I0TUYECKUX MPOoOIeM.

Xumuueckuiit IKCnepumenm:

M3yuyeHHe O00pa3lioB MarepuasioB (CTEKJIO, CIUIaBbl METaUIOB, MOJIUMEPHBIE
MaTepHabl).

Meosicnpeomemmnuie ceasu

Peanuzamuss MeXnpeAMETHBIX CBsI3€M NpU  HM3YYEHHMM XUMUU B 9  Kjacce
OCYIIECTBIISIETCSl Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSATUN, TaK U
TOHATUM, SBJISIOIIAXCSA CUCTEMHBIMHU U1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O
UKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHSATHUS: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHajau3, CHUHTEe3, KiaccuduKkalus, TMNEPUOJUYHOCTb, HAONIOJACHUE, OKCIEPUMEHT,
MOJCIMPOBAHUE, HU3MEPEHUE, MOJeb, SBJICHHE, NApPHUKOBBIA dJPGHEKT, TEXHOJOTHs,
MaTEPHUAJIBL.

dusznka: marepusi, aTroM, DdJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHWJI, H30TOIIbI,
PalMOAaKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUM 3apsifi, TMPOBOJHUKH, IOJYIIPOBOJHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAJUIMYECKAs PEIMIETKa, CIUIaBbl, (DU3WYECKUE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, ouocdepa, 3KOCUCTEMa, MUHEPATIbHBIE yI100peHus,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOIBI, IMOJIE3HBIE
VCKOIIaeMbI€, TOILUIMBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIE pEe3yJbTaThl OCBOSHMSI MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTAIOTCS B XoAe¢ OOydeHusT XUMHUM B E€IWHCTBE Y4YeOHOM U BOCIHUTATEIbHOU
NEATeIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMH POCCUMCKUMHU COIMOKYIBTYPHBIMU U
JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, MPUHITHIMU B OOIECTBE MpaBWIAMU M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHUSI U COLMATM3AIUN
00y4Jaromuxcs.

JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA ICATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOTO OTHOIIECHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJICIUIO, TTOHUMAHHS 3HAYCHUS XUMHYECKON HAayKH B JKU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIIJIETh IOCTOBEPHON MH(POpMAITHEH O TIEPEAOBBIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOUCTBE MUpa U 0OIIECTBRA;

2) rpakIaHCKOr0 BOCIIUTAHUS:

IPEACTaBICHUS O COIHMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTHBE, = KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIICIOBATENILCKOM, TBOPUECKOW M JPYTrUX BUIAX JEITEIHBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW ACSATEILHOCTH IPH BBIMOTHEHUHM YYEeOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBITIOJTHEHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX IIPOEKTOB,
CTpEeMJICHUST K B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B TIpoOIlecce DITOM ydeOHOH
NESATeIbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MOBEJACHUE W IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIICICTBUHN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSA

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XHMHYECKOM peakIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHW M COCTABIISAIONIME OCHOBY IS
MMOHUMAHMS CYIIHOCTH HAy4YHOM KapTUHBI MHpa, NPEeACTaBiICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS TMPHUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C IMPUPOIAHON CpenoH, o
POJIM XMMUHM B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIC MOTHBBI, HANpaBJICHHBIC HA TMOJYy4YCHHUE HOBBIX 3HAHUN MO XUMMHH,
HEOOXOIUMBIE Il OOBSCHCHHMS HAONIOAAEeMBIX TPOIIECCOB M SBIICHHMM, TO3HABATCIHHOM,
MH(MOPMAIIMOHHOM M YWTATEIbCKOW KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOil, MOCTYIHBIMH TEXHUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K O0OYYEHUIO W MO3HAHMIO, JTI0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOCKTHOM M MCCIEI0BATEIBCKON JEATEIbHOCTH, K OCO3HAaHHOMY
BBHIOOPY HAIPABJIICHHOCTH M YPOBHS 00Yy4YECHUS B aJIbHEHIIIEM;



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH HU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHUE MOCJIECACTBUNA U HEMPUSTHUE BPEIHBIX
MPUBBIYEK (YHOTPEOICHHS aJIKOroJisl, HAPKOTHKOB, KypPEHHs ), HEOOXOAUMOCTH COOJIIOACHUS
MpaBuil OE30MaCHOCTU MPHU OOpaIleHUH C XUMUUYECKUMHU BEIlECTBAMU B OBITY U peabHOMU
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K TNPAKTUUYECKOMY H3Yy4YeHUI0 Tpodeccuid U Tpyaa pa3iudHOro poja,
yBaXEHUE K TPYAYy W pe3yjibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM 4YHCJE Ha OCHOBE
NPUMEHEHHS] TPEIMETHBIX 3HAHUM 110 XHWMHH, OCO3HAHHBIM BHIOOP WHIWBHUAYaJIbHOU
TPACKTOPUU TIPOJIOTKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, ycHemHoi mnpodeccroHanbHON
NEATeIbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHaIbHOM cpejie;

6) 7K0JI0rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU IIeJIECOO0pa3HOe OTHOIIEGHHWE K TPHUPOJIC KaK HMCTOYHMUKY >KHU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTHU 370pOBOro U 0e30MmacHoro oopasa
KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UUECKOMY U TCHUXUUYECKOMY
3/I0pOBbIO, OCO3HAHKE IIEHHOCTH COOJIIOJIEHHsSI MPaBUJI 0€30MacHOT0 MOBEACHUS MpU padoTe
C BEILECTBAMHU, a TAK)KE B CUTYAILUAX, YTPOKAIOUIUX 300POBBIO U KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJTy4aeMble NMPU HU3YYCHUH XUMUH, JUJIS pelIeHUs
3a/a4, CBSI3@HHBIX C OKpYXKAlOWlEed NPUPOJHON Cpenoil, AJisi TOBBINIEHUS YPOBHSA
HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS TI00ATBHOTO XapaKTepa PKOJOTHMUECKUX MpodiieM U
NyTel UX PELICHHs MOCPEACTBOM METOJOB XUMHUHU, HKOJIOTUYECKOTO MBIILICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COIMAIIbHOM MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MerampenMeTHBIX pe3ydbTaTOB BBIAEISIOT 3HAYMMbBIC ISl (POPMUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHsl, MPUHIUI, TUIOTE3a, QaKxT,
CUCTEMA, TPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJb3YIOTCA B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX M TIO3BOJIIIOT HAa OCHOBE 3HAHMM W3 STUX MPEJIMETOB
dbopMupOBaTh TIPEACTABICHUE O IETOCTHOW HAyYHOW KapTUHE MHpA, U YHUBEPCAIbHbBIC
yuyeOHble JeUCTBUS (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYIATUBHBIC), KOTOPHIC
oOecrieunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUeOHOM NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS] MPU OCBOCHUU 3HAHMM:
pPacKpbIBaThb CMBIC XUMHUYECKUX TOHSATUM (BBLACNIATH HUX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIUBaTh B3aMMOCBSI3b C JIPYTMMHU T[OHATHUSIMHU), HCIOIb30BaTh TMOHATHUS JUIsS
OOBSICHEHUS OTIEIbHBIX (AKTOB M SBICHUW, BBIOUPATH OCHOBAHHUS W KPUTEPUU IS
KJIacCU(UKAIMU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUW, yCTaHABIMUBATh MPUUYUHHO-



CJICJICTBEHHBIE CBSI3U MEXK]Y OOBEKTaMU H3YyUYEHHS, CTPOUTHh JIOTMUYECKUE PaACCYKIACHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTMH), J1€J1aTh BHIBOJIbI U 3aKITIOUEHNUS,

YMEHUE NPUMEHATH B MPOLIECCE TTO3HAHUS MOHATUS (IPEAMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIOJb3yeMbI€ B XMMHH, NMPEOOPA30BHIBATH IMIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHbIC TIPEACTABICHUS — XUMUYECKHH 3HaK (CUMBOJ
dJIEMEHTa), XUMUueckas (GopMmyia U YpaBHECHHUE XHMHUECKOW PEAKIMU — TNPHU PEIICHUU
y4eOHO-TIO3HABATEIbHBIX 3a/a4, ¢ YYETOM STHUX MOJEIbHBIX MPEACTaBICHUM BBHISBISITH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4a€MbIX O0BEKTOB — XUMHUUYECKUX BEILECTB U
XUMHUYECKUX PEaKIUi, BBIABISITH 00IINE 3aKOHOMEPHOCTU, MPUUYUHHO-CIIEJICTBEHHBIC CBS3U
U IPOTUBOPEUHS B U3YUaE€MbIX MPOLIeCcCax U SIBJICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

YMEHHUE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMS, a
TAaK)K€ B KA4yeCTBE OCHOBBI JJIsi (hOPMUPOBAHHUSI THUIOTE3bI IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHrne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIMHU W MPOBEACHUIO YUYEHUUECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAAaTh 32 XOJI0M IPOIIECcca, CAaMOCTOSITEILHO MPOTHO3UPOBATH
ero pesynaprar, GopMyIupoBaTh OOOOIIEHHS M BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIISITH OTYET O MPOJIeTaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATH W HMHTEPIPETHPOBATH HMH(OPMAIUIO PaA3IUYHBIX
BUJIOB M (POPM TPEICTABICHHUSA, MTOJIYYaeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJIsipHas
JTUTepaTypa XUMHYECKOTO COJAEp>KaHus, CIpaBOuYHbIE MocobOus, pecypchl HuTepHerta),
KPUTHUYECKHU OLICHUBATh MPOTUBOPEUUBYIO U HEJTOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSTH Pa3IMYHbIe METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpEe UHPOpMaALIUU
M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIS BHITIOJHEHUSI YYEOHBIX U TO3HABATEIbHBIX
3alady  OMpeAEeNEHHOTO THUMa, NPUOOpEeTeHHe OmbiTa B  OOJACTH  MCIOIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUW, OBJAJCHUE KYJIbTYpOW aKTHBHOIO
MCIIOJIb30BAHUS PA3JTMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BHIOUPATh ONTHUMAIbHYIO
dbopMy mpeacTaBieHUs UHPOPMAIMU M WIUTIOCTPUPOBATH PEIIAEMbIE 3a7a4ld HECIOKHBIMU
CXeMaMH, TharpaMmamu, IpyruMu popmamu rpaduku U ©X KOMOWHAIUSMH;

YMEHHUE HKCIOJb30BaTh U aHAJIU3UPOBATH B Mpoliecce YYEOHON M HCCIIeI0BATEIbCKON
JESTENBbHOCTH HMHGOPMAIMIO O BIUSHUUA TPOMBIIUIEHHOCTH, CEIhCKOTO XO3SMCTBA H
TPaHCIOPTa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOTHOU CPEJIbI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUS 3a/laBaTh BOINPOCHI (B XojAe Auanora W (WIM) OMCKYCCHUHU) MO CYIIECTBY
oOcyx/maeMoi TeMbl, (OPMYIHPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBHITIOJTHCHUS
NPEIOKEHHON 3a/1a4u;

YMEHUS TPEACTABISATh IMOJIYyUYECHHbIE PE3yJbTaThl IMO3HABATEIbHOW IE€SITENIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS
XUMHUYECKOT0 AKCIEpUMEHTa (1adopaTopHOro OmbiTa, JiabopaTopHOM paboOThl MO
HCCIIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MTPOEKTA);



yMEHHUSI y4eOHOIrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATEIbHOM
U HCCIEAOBATENbCKONW NEATEIbHOCTH MPU PELIEHUH BO3HHUKAIOLUIMX NpoOJieM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MO3UIMNA (0OCyXkAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAWHALIMS COBMECTHBIX NEUCTBUHM, ONPENEICHUE KPUTEPUEB IO
OLICHKE KayeCTBa BBINIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1CHCTBHS:

YMEHUE  CAMOCTOSTENBHO  ONPENENATh  LENU  JEATEIBHOCTH,  IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJMPOBATH M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSATENbHOCTh, BBIOMpAaTh Hambonee 3(PPexkTuBHbIE CMOCOOBI pEIICHHUs YYEeOHBIX H
NO3HABATENbHBIX 337a4, CAMOCTOSATEIBHO COCTABIATh WM KOPPEKTUPOBATH MPEJIOKECHHBIN
QITOPUTM JIEUCTBUM TP BBINOJHEHUHU 3aJaHUN C Y4ETOM IMOJYyYEHUsS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEaAKIUSAX, OLEHMBATh COOTBETCTBHUE MOJYYEHHOTO
pe3yipTaTta 3asBJICHHOM LEIM, YMEHUE MCIOJIb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCJIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yJbTaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEpXKaHUS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil NporpamMmoi, BBIICISIOT: OCBOCHHBIC
oOy4JaromMMHCS HAay4YHbIe 3HAHMS, YMEHHUS U CIOCOOBI NEUCTBHM, crienuduyueckue s
npeIMeTHON o6nacTu «XUMUs», BUIBI IEITEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHMUS, €ro
UHTEpIpEeTAlliy, NPeoOpa30oBaHUIO U MPUMEHEHUIO B PA3JIMYHbIX Y4YEOHBIX U HOBBIX
CUTyalusX.

K koniy o0yuyenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUIA:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHATUI: aTOM, MOJIEKYJIa, XUMHYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OZHOPOAHAA H
HEOJHOPOAHAs1), BAJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJIApHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJISI XHMHYECKOTO
AJIEeMEHTa B COEIMHEHUHU, MOJISIPHBI OOBEM, OKCHUM, KHCJIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCIICHHS,  XUMHYECKas  peakuus,
KJIacCCU(UKAIUS peakUuil: peaklUuu COSAMHEHHUS, PEaKLUU Pa3JIOKEHUs, peakuuu
3aMEILIEHUs, PeakIuu OOMEHa, 3K30- M HHIOTEPMUYECKHE pPEaKIUH, TEIIOBOU
s ekt peakiuu, SAPO aToMa, DJISKTPOHHBIN CIIOW aromMa, aToMHas OpOUTalb,
paauyc atoMa, XMMHYECKasl CBsI3b, MOJSpHAas W HENOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHas CBs3b, MWOH, KAaTHMOH, aHWMOH, pacTBOp, MaccoBas J0Js BEIIECTBA
(IpolleHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

e WJUIFOCTPUPOBATH B3aHMOCBSA3b OCHOBHBIX XMMUYECKHX MOHATUN U HNPUMEHSTh 3TH
MOHATHS IPU ONTMCAHUU BELECTB U UX NPEBPALICHUM;

e HCHOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBJCHHS (OPMYJ BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

e ONpPENENsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX, CTEIECHb
OKHUCJICHMSI DJIEMEHTOB B OMHApHBIX COEIMHEHHSX, MPUHAMJIECKHOCTh BEUIECTB K



ONpeNeNEHHOMY KJIacCy COEIMHEHMH 1o (GopMmynaM, BUJ XUMHUYECKOH CBA3M
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHUSX;

e packpeiBaTh cMbIch [lepuonnueckoro 3akona /1. 1. MenneneeBa: 1eEMOHCTPUPOBATH
MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuonnueckoid cuUcTemMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOT'O YUE€HHMs, 3aKOHA ABOTaipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyio (opmy Ilepuonuueckoit cucTeMbl
XUMHYECKUX AIIEMEHTOB: Pa3inyaTh MOHITHS «TJaBHAs noArpynna (A-rpynmna)» u
«mobounass noarpynmna (b-rpynma)», Manele u OoJyiblIMe NEPUOABI, COOTHOCUTH
o003HaueHus1, KoTopble umMeroTcs B Tabnuue «llepuoandeckas cucteMa XUMUYECKUX
aneMeHToB [l. . MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB U 3apsl sjApa, OOIIee YHUCIO D3JIEKTPOHOB U
pacnpeiefieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

e KJIAaCCUQUIMPOBATh  XMUMHYECKHE  DBJEMEHThl, HEOpPraHMYeCKHe  BEeIleCTBa,
XUMHYECKUE PEaKIUu (10 YHCIY U COCTAaBYy YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, IO
TEIIOBOMY 3P (DEKTY);

e XapaKTepHu30BaTh (OMHUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TMOATBEpPKJasi ONHCAHHE MpPUMEpPaMU MOJEKYJSIPHBIX  YpaBHEHUUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINUHBIX YCIOBHSIX;

e BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHMYECKOro 3JeMeHTa Mo (OopMysie COETUHEHHUS, MACCOBYIO
JOJIF0 BEIIECTBA B PAcTBOpPE, IPOBOJAUTH PACUYETHI O YPABHEHUIO XHUMHUYECKOU
peakuuu;

e TMPHUMEHSATH OCHOBHBIC ONEPAIIMU MBICIUTEIBHON NESITEIBHOCTH — AHAIN3 U CUHTE3,
cpaBHEeHHe, 0000IeHHWe, CHCTeMaTU3alluio,  KJIacCU(PUKAIWMIO,  BBISBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — ISl U3Y4YE€HUSI CBOMCTB BEUIECTB U XUMUYECKUX
peakiuii, eCTeCTBEHHO-HayYHbIE€ METONbI TMO3HAHHS — HaOIOJIeHHe, MU3MEpEHue,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN);

e cCIEAOBaTh IIpaBUJAaM TIOJB30BAHMS XWMHYECKOM TOCYAOW U J1abOpaTOpPHBIM
0o0opylI0BaHUEM, a TAaKXKe IMpaBWJIaM OOpaIlleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMHU 110 BBIIOJHEHUIO JaOOpPAaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEIMIECTB (BOIOPOJA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OMNPEACIEHHOWM MacCOBOM J0JIEM PACTBOPEHHOIO
BEIECTBA, IUIAHMPOBATb W  IPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIOT ¢ OMOLIBIO MHAMKATOPOB (JIAKMYC,
benondranenH, METHIOPAHXK U IPYTHUE).

K koH1y 00yueHus B 9 Kjacce npeIMeTHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJIKHBI

OoTpaxkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHUIA:

e pacKphIBaTh CMBICJI OCHOBHBIX XUMHUYECKHX MOHSATUN: XUMUYECKUH 3JIEMEHT, aTOM,

MOJIEKYJIa, HOH, KaTUOH, aHHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLIHs,
XHUMHYECKasi CBS3b, TEIUIOBOM 3((PEKT peakunu, MOib, MOJSPHBIA 00bEM, pacTBOD,
AJEKTPOJUTBI, HEJIEKTPOIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALNS, PEaKIUU
HOHHOTO OOMEHa, Karauu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMbIE W
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKUCIUTEINb,
BOCCTAHOBHUTENIb, OKHCJIEHHE M BOCCTaHOBJIEHHUE, aJUIOTPONUs, amMpOTEPHOCTD,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HMOHHAs, MeETaJuInueckas), KpUCTajInuecKas
peLIETKa, KOPPO3Usl METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEaKIUU, TPEAEITHLHO
nonyctumasi konuentpanus [IIK Bemectna;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX TMOHSATUNA M MPUMEHSITh TH
MOHSITHUS NPY OMTMCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMUKY JUISI COCTaBlieHUs (opMys BeEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpeAesiTh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO0 COCTABA, MPUHAJJICKHOCTh BEHIECTB K OINPEACIEHHOMY
KJIAaCCy COCIMHEHUH 1o GopMysaM, BUJ XUMUUYECKONU CBsI3U (KOBAJICHTHAs, HOHHAS,
METaJUTMYeCcKasi) B HEOPraHMYECKUX COCJAMHEHUSAX, 3aps]i MOHA MO XHUMHUYECKOU
dbopmynie, XxapakTep Cpelibl B BOJHBIX paCTBOpPax HEOPTaHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKOUN pEIIETKM KOHKPETHOT'O BEIIIECTBA;

packpeiBaTh  cMbIci  llepmommueckoro 3axkona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 TOHMMAHHE: ONHCHIBATh M XapaKTEPHU30BaTh TaOIUYHYIO
dopmy Ilepuoamyeckoil cUCTEMbl XHUMHUYECKHUX AJIEMEHTOB: pa3jiMyaTh MOHITHUS
«riaBHas noarpynna (A-rpymnma)» u «mnobounas noarpymnmna (b-rpymma)», manasie u
O0JbIIIME TEPUObI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKOMN
TabJnIle, C YHUCIOBBIMH XapAaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsi sSApa, 001ee YHCIo JEKTPOHOB U pacipeieNIeHUue UX 1o
AJIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB
AJIEMEHTOB U X COEJMHEHHN B Mpeaesax MaJIbIX MEPUOAO0B U IIaBHBIX MOJATPYI C
YYETOM CTPOCHUS UX ATOMOB;

KIaccu(UIMPOBaTh  XUMHYECKHE  DJEMEHThI, HEOPraHWYECKHE  BEIeCTBa,
XUMUYECKHE peakluuu (10 YUCIY U COCTAaBY YYACTBYIOIIUX B PEAKIIMU BELIECTB, MO
TeIUioBOMY 3(QexTy, 1O MU3MEHEHHIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIMME W CrenuUUecKne XUMHYECKHE CBOMCTBA
MPOCTBIX U CIIOMKHBIX BEUIECTB, MOJATBEPK/asi ONMCAHNUE MPUMEPAMHU MOJIEKYISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

COCTaBJISITh YpPaBHEHUS HJIEKTPOJIUTHYECKOW AUCCOIMALMUA KHCIOT, ILIeTo4el u
COJIEH, MOJHBIE U COKpalIEHHbIE YPaBHEHUS peaKUUil HOHHOTO OOMEHa, YpaBHEHUS
peaKkunii, TOATBEPKIAAOIIUX CYIIECTBOBAHUE T'€HETHUYECKOM CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3TUX PeaKIuii;



IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BO3MOKHOCTHU
IIPOTEKAHUsI XMMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTEIBHYI0 MOJICKYJSIPHYIO M MOJISIPHYXO MAaccChl BELIECTB,
MacCOBYIO JOJK0 XHMHUYECKOrO 3JIEMEHTa 10 (opMyJie COEAUHEHHs, MacCOBYIO
IOJII0 BEIIECTBA B PACTBOPE, INPOBOJUTH PACUETHl II0 YPABHEHUIO XUMHUYECKOU
peaKkuuy;

coON0aTh IMpaBujia IMOJIb30BAaHUS XUMHUYECKOM TMOCYIOH U J1abopaTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiIa OOpaIIEHMs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU TIO0  BBINOJHEHUIO J1a0OpaTOPHBIX XHMHYECKUX OMNBITOB IO
MOJYyUYEHHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOTO rasa);
IIPOBOAUTH PpEAKLMH, NOATBEPKIAIOLIME KAYECTBEHHBIM COCTaB Pa3IM4YHbIX
BELIECTB: PAcloO3HABaTh OMBITHBIM MYTEM XJIOpPUA-, OpOMUA-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cynb@ar-, TUIPOKCUA-HUOHBI, KATHOHbl AMMOHHUS M HWOHbI
U3YUYECHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON ESITEIBHOCTH — aHAJI3 U CUHTES,
CpaBHeHHE, 0000IIeHHE, CUCTEMATU3allUI0, BBISBICHUE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI U3YUYEHMS] CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOJbl TO3HaHUS — HaOMIOJICHHE, W3MEpPEHUE, MOJIETUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICIIEHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBO yacos
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazgeny 20

Paznen 2. BaxkHeiilue npeicTaBuTe I HEOPraHUYECKUX BellleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
59 Boaopon. [lonsitue o 8 1 bubnuorexa [JOK

' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnunoreka [JOK

' HEOPraHUYECKUX COEAUHEHUMN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Paznen 3. Illepuoanyeckuii 3akon u llepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . BuGmorexa LIOK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH https://m.edsoo.ru/7f41837c
bubnuotexa [JOK
Hroro 1o paszery 15 https://m.edso;.I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uugpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u 7 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
UX COCTMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u 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

KPEMHHUM U UX COCTUHEHUS

Wroro mo pazueny 25
Paznea 3. MeTaJUIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obume CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 B 16
AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Hroro mo pazueny 20
Paszpnen 4. Xumus u okpy»kaoumas cpeaa
4.1 BemniectBa u MmaTepuabl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
' IH P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB TIO 68 Bubmmorexa [IOK

I[TPOTPAMME

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/8a148524

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [IOK
’KW3HU JeJIoBeKa. Teja 1 BelecTBa https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpUu 1 1 bubnuoreka [JOK
pUEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM))

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMPI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie 1 croXHBIE BEleCTBA 1 bubmorexa HOK

P B 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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmnoreka [IOK

9 ATOMHO-MOJIE 0€ y4eHue
TOMHOMOTICKYIAPHOE yACHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIecTB. XuMHuUecKas hopmyIa. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOcCHuTENBHAS AaTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS brbmmorexa [OK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
DJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemniecTsa. Moub. bu6moreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBICHUSI. XMUMHUYECKasl pEeaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ yCinoBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX pPeaKiil https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BEIlIECTBA 110 YPAaBHCHUSIM bubmorexa HOK
Hl P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMmuaeckux
18 €aKIui (COeAMHEHUS, Pa3I0KEHHS bubmmorexa [JOK
peaxtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIIoneauct. O0o0menne u
cUCTeEMAaTHU3alus 3HaAaHNN

https://m.edsoo.ru/ff0d40c4

KonTtposnsHas padora Nel mo treme

20 «BermecTBa 1 XuMu4deckue bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopon — sneMeHT u bubnmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnyeckre U XUMHYECKHE
29 CBOMCTBA KUCJIOPOia (peakIuu bubnuorexa [JOK
okucnenus, ropeaue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoOpI MoTy4eHus1 KUCIIOPOia B
23 J1abopaTOPHH U MPOMBIIIIEHHOCTH bubmorera [JOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt XuMHIecKou
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMHUUYCCKHUX PEAKITUIX
Tommmso (HedTh, yroab U METaH).
25 3ar }ISHGIEI/IG(II;O?» a a, CII0COOBI lro bubmorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTueckas padota Ne 3 o Teme
26 «ITonmyyenne u cobnpanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3YYEHUE er0 CBOMCTBY»
bubanoreka [HOK
27 Bonopon — snemeHT u npocToe B

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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BelecTBo. Haxoxaenue B npupoae

duznyeckre 1 XUMHUYIECKHE

28 cBolicTBa Bomopona. [IpumeHenne bubmorexa HOK
sopoaa. 1ip https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [{OK
29 IT
OHATHE O KHCJOTAX 1 COILIX https://m.edsoo.ru/ff0d50d?2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas padorta Ne 4 o Teme
31 «ITomyyenne u cobupanme bubmiorexa HOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
39 MounsipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOIMYecTBa
33 BEIIECTBA ra3a 1o €ro U3BECTHOM bubmiorexa HOK
m . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Brrunciaenust 006M0B ra3oB MO
34 aBHEHHIO PEAKIIMU HAa OCHOBE bubmmorexa [JOK
P "p H . https://m.edsoo.ru/ff0d5708
3aK0HAa 00BLEMHBIX OTHOIIIEHUI Ta30B
Ddu3nUecKue U XUMHYECKHUE bubmuoreka [JOK
35 N
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsitue 06 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pacTBOPHUTETD.
! P P bubmuoreka [JOK
37 HackgliieHHbIe ¥ HEHACHIIEHHEIE

PacTBOPLI. MaccoBas g0

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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BEILIECTBA B PaCTBOPE

[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOPOB €

bu6mmoreka [{OK

38
OIIPENENEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTponsnas pabora Ne2 o teme bubnuorexa [JOK
«Kucnmopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEepHBIX OKCHJIOB
42 OCHOBaHHUS: COCTaB, bubnuorexa [JOK
Kiaccudukanys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnocoérf l'IIé)J'I )CHI/IH XI/IMI/I‘IZSKI/I@ bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6.
bu6mmoreka [JOK
47 Pemenue skcriepuMeHTAIBHBIX

3aaay 1o TCMC «OCHOBHBIC KJIaCChI

https://m.edsoo.ru/00ad9b7c
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HEOPraHUYECKUX COECAUHEHUIN

I'enetmueckas CBA3b MCKOY

48 KJJacCaM¥i HEOPraHUUYECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9a50
COENMHEHUH
49 O06o01IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3HAHUM https://m.edso0.ru/00ad9ch2
KonTpomasnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubnmorexa LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHUYCCKHUX COCTMHCHHIMA
[TepBBIe MOTBITKA KIIACCH(PUKAITUN
51 XUMHYECKUX dJieMeHTOB. IloHsaTue o bubmmorexa LOK
) https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJIECMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUYeCKnX deMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIBI Eubmorexa HOK
p » TPYHTIRL, Py https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI09eK
. bubmuoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMUYECKOTO
bu6mmoreka [JOK
56 SJIEMEHTA IO €T0 MOJ0KEHHUIO B

ITepnoanueckoii cucreme /. 1.

https://m.edsoo.ru/00ada824
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Meunpeneena

3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [{OK

> N. MeHnneneeB — yd4€HbIl, Iegaror https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
PesepBubrit ypok. O60011eHNE 1
58 CUCTEMaTH3aIusl 3HAHUH / bubnuoteka [JOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabota
bu6moreka [IOK
59 HomHast xumurecias cossb https://m.edsoo.ru/00adac34
60 DJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanentnas nHenomnsipHast bubnuoreka [IOK
XUMUYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
62 CTereHt OkHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTenn U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edsoo.ru/00adb076
KonTponsnas pabora Ne4 mo teme
65 «CtpoeHue atoMa. XUMHYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepouHasi paboTa
66 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
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CBA3b

https://m.edsoo.ru/00adaab8

Pesepubrit ypok. O60011eHUE 1

67 CHUCTEMaTU3als 3HAHUI IO TEME 1 bubnuotexa [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTH3alusl 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XUMHUUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 brbmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «[loBTOpEHuUe u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»

Knaccudukanus XxuMuaeckux

6 €aKIHI 0 pa3INYHbIM 1 Eubmorexa HOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [ToHsTHE O CKOPOCTH XUMHUYECKOMN 1 bubnuoreka [IOK

pCaKkiuu. IloHsiTHE O TOMOT€HHBIX

https://m.edsoo.ru/00adbe9a
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U I'CTCPOTCHHBIX PCAKIIUAX

TloHaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTH XUMHUYECKON pEaAKIINU
P peaxh https://m.edsoo.ru/00adc28c
H IIOJIOKEHUE XUMHAYECKOTO
paBHOBECHS
9 OKuCIUTEITHbHO- bu6mmoreka [IOK
BOCCTAaHOBUTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3MEKTPONTUTHYECKON
10 mucconuanmn. CHIIbHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edso0.ru/00adcd68
AIIEKTPOJIATHI
11 Hounrle ypaBHEHUS peakIui bubmmorexa TOK
M peakt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHH B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIMAIIIT
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBeTe IIpeAcTaBIeHUIl 00 Eubmorexa HOK
p N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAIIIT
14 ITonusaTue o ruapouse couen bubmnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. bubnuoreka [IOK

«Pemienue SKCIICPUMCHTAJIbHBIX

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



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
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

3aga4»

KonTtponsHast padota Ne2 mo treme

17 «DQNEeKTpOoJIUTHYECKAs bubnuorexa [JOK
JFCCOITHAITHA. XMMHUYECKHE https://m.edsoo.ru/00addec0
peaKIuu B pacTBOPAX»

OO01as XxapakTeprucTUKa
18 rajoreHoB. XUMHUYeCKHE CBOMCTBA bubmmorexa [TOK
i https://m.edsoo.ru/00addfe2
Ha MpuMepe Xjaopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA bubmmorexa TTOK
’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
[IpakTiueckas padora Ne 2 o
20 TeMe «[lonyuenue coystHON bubmmorexa T[TOK
yi . . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBOUCTBY
Brruucienus mo ypaBHeHUSIM
21 XUMHAYECKUX PEAKIHI, €CIIU OQUH bubmorexa HOK
peaktiit, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mras xapakTepucTuKa bubnuoreka [JOK
aneMeHTOB VIA-rpyIibl https://m.edsoo.ru/00ade64a
AmtoTponHbie MOIU(BUKAITIT

23 cepbl. Haxoxnenue cepol u €€ bubnuoreka [JOK
COCJIMHEHUH B NIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,

P P P bubmuoreka [JOK

24 ¢bu3nyeckrue 1 XUMHUYECKHUE

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢bu3nvecKre 1 XUMHIECKUE Bubnnorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XHAMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE MPOMBIIIIEHHOTO Crioco0a

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolEen CpeJibl
COCTMHEHUSIMU CEPBI

97 Beruucnenue maccoBoit 1oIu bu6moreka [IOK
BBIX0/1a ITPOJTYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,

28 acrpoCTpaHEHHUE B IPUPOJIE bubamorera LOK
pacrpoctp PUpOAe, https://m.edsoo.ru/00adeea6
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA
AmMuak, ero usnyeckue u

29 XUMHUYECKHUE CBOMCTBA, IMOTYyUCHUE bubmorexa HOK

> HORYHE https://m.edsoo.ru/00adf004
U IpUMEHEHHUe
[TpakTrnueckas pabota Ne 3 o
bubnuoreka [JOK

30 teme «IlonyueHue ammuaka,

. https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBOICTBY

31 A3oTHas KucaoTa, e€ Gu3sndecKkue bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

bu6mmoreka [JOK
32 aMMOHHUS B Ka4eCTBE

MUHEPAIbHBIX YA0OpEHHH.

https://m.edsoo.ru/00adf518
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XUMHUECKOE 3arps3HEHUE
OKpYKarOLIEH CpeJIbl
COCIMHEHUSMU a30Ta

dochop. Oxcun dpocdopa (V) u
dbocdopHas kucinora, GU3NIECKHEC

bu6mmoreka [{OK

33 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Wcnonb3oBanue pocdaTos B
34 KaueCTBE MUHEPAIBHBIX bubnuoreka [JOK
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Vruepon, pacpocTpaHeHHE B
35 npnpizxe, gmsnljlecxl;e u Bubamorexa [JOK
. https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusnueckue
1 XMMUYECKHE CBOWCTBA.
36 DKOJIOTHYECKHE TIPOOIeMBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(Iv)
37 VYroapHasg KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o
38 teme "[lonydyeHue yriekuciaoro bubnuorexa [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
39 IlepBoHayvanbHbIE MOHATHUS 00 bubnuoreka [IOK

OpraHn4eCKuX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX YIrJICpoaa

40 Kpemnunii u ero coenunenus bubnmorexa LOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5.

41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aj1a4 1o teme «BaxkHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS
KontponbHas padota Ne3 o teme

42 «BasxkHelne HeMeTalluIbl U UX bubmiorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHCHUSDY
OO1as XxapakTepucTuKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTajiIoB. MeTajrdeckasi CBsI3b U bubnuorexa [JOK
METaJUIMYECKask KpUCTATUTMYECKAst https://m.edsoo.ru/00ael103e
pemérka. Pu3n4eckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEeKTPOXUMHUYCCKUN PSIT bubmorexa HOK

. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJlIOB
OO6mmme crnocoOb! MOTYICHUS
MetaiuioB. CriaBel. Beranciienus
45 M0 YPaBHEHUAM XUMHYECKHUX bubmorexa HOK

N https://m.edso0.ru/00ae1156
peaKIHii, €ClIi OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH

46 [TonsTHE O KOPPO3UM METATIOB Bubmmorexa LIOK

https://m.edsoo.ru/00ael1278

47 Illenounbie METaJIIbI bu6mmoreka [JOK
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https://m.edsoo.ru/00ael4b?2

OKCI/I)II)I W TUAPOKCHU/IBI HATPHUA U

bu6mmoreka [{OK

48 KaJIus https://m.edsoo.ru/00ael4b2
49 [lenoyHo3eMeNbHBIE METAIIIBI — bubnuotexa [JOK
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneimme coeTUHESHNS KaJIbITHS bubmiorexa HOK
https://m.edsoo.ru/00ae15e8
51 O606Hj€HI/I€ Y CHCTeMaTH3aIus
3HaAHUHI
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o
53 Teme "JKECTKOCTh BOJIBI I METOIBI bubmorexa [OK
eé yorpanens” https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 AJIOMHHIH https://m.edsoi.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COTTU bubmuoreka [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIUSI
3HaHUH
59 [Tpaktuyeckas padora Ne 7. bubnuoreka [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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3a71a4 110 TeMe «BakHenmue
METAJUIBI U UX COEIUHEHUS)

Beruncnenus o ypaBHeHUIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM JJOJIU BBIX0J1a IPOAYKTa
peakiuu

61 O06001IeHre U CUCTEMAaTHU3AIIHS 1 bubnuorexa [JOK
3HaHUHU https://m.edsoo.ru/8a148524
KonTponsnas pabora Ne4 o teme

62 «BaxHeWIe METauThl M HX 1
COEJIMHEHUS

63 BemiectBa u maTepuansl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpYKarolen cpeibl https://m.edsoo.ru/00ae4270

65 Posib xuMuu B penieHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0oOIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-€¢ U3gaHue, nepepadoranHoe, 8 kiacc/
IMa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AxkunonepHoe o61iecTBo «M31aTenbcTBO
«IIpocsewenue»

* Xumusi: 9-i1 knacc: 6a30BbIi YpOBEHb: YU€OHUK; 5-€ u3ianue, nepepadoTanHoe, 9 kiacc/
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AxkunonepHoe o61iecTBo «M31aTenbcTBo

«HpOCBCI_HeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIE U TpoBepoUHBIe paboThl K yueOHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2017.
Xumus. 9 ki.: KontponbHble U mpoBepouHbie padboTsl k yueoHuky O. C. 'abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda.
["abpuensu O. C., Bockoboinukosa H. I1., SmrykoBa A. B. HacTtonbHas kHUTA yauTens.
Xumus. 8 ki1.: Metoaudeckoe ocodue. - M.: [Ipoda.

IMa6puensa O. C., OctpoymoB U. I'. HactonpHas kaura yuurtens. Xumus. 9 Ki.:

Mertoaudeckoe rmocooue. - M.: JIpoda.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru

HOC Mos IlIkona (myschool.edu.ru)

https://edu.skysmart.ru/



https://www.yaklass.ru
https://infourok.ru/

https://uchi.ru/






