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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa mo XMMHHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUA
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B ®I'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCHHUTAHHUA M C YYETOM KOHIICTIIIMU TPENOJaBaHUA Y4EOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O LENSIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYAIOIIHUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHABIMBAaeT  o0sA3aTeNbHOE  MPEAMETHOE  COJACpIKAHHE,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzenaM M TeMaM MNpOrpaMMbl MO XHMMHUH, ONPEIEHSET KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHHU C YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Ye€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takxke TpeOOBaHUMN
K pe3ysibTaraM OOyYeHHs XMMUU Ha YpPOBHE LI€JIEH HM3y4yeHUs NOpeIMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUSL.

3HaHWE XUMHUH CIYKUT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeCTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HopMUPYEMbIE XMMHUEN MPEICTaBICHUS O B3aUMONPEBPAILEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS II100aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHON J1eATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAO0BATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHbIM 3HAHUSAM, K TMPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAarorudyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHME OOYYalOIMMHUCS CHUCTEMbl NEPBOHAUYATIBHBIX MOHSATUH XUMHH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CrpykTypa cofepkaHus IpOrpaMMbl [0 XUMUU ¢(pOPpMUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OPIraHHM30BaHbBI IO
MIPUHLUIY TOCJIENI0BATEIbHOIO PA3BUTHA 3HAHUM HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 SIEKTPOJUTUYECKONW JHCCOLUMALUUA BEUIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHSAA (QPYHKOUUM OOBACHEHHUS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHUIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAMeToB: «OKpyXKarouuid MHUpY,
«bunonorus. 5—7 xknacce» u «Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMUYECKOM  HAyKW Kak o0JacTM  COBPEMEHHOIO  €CTECTBO3HAHUA,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUM — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOXKEHUN, JOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOTO
XapakTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METOJaM MO3HAHUS MpHU
M3YYEHUU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUWH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JIESTEIbHOCTH, OCBOEGHHWU NPaBWJI 0E€30MacHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUe LETH, KaK:

— (GOpMHpPOBAHHWE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJeHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOILIEHUE
00yJaromuXxcsl K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJaronMMuUCsl  OmbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEPCAIbHOE 3HAUYCHUE ISl Pa3JIMYHBIX BUJIOB JAEATEIBHOCTH;

— ¢opmupoBanue o00ImeH (QYHKIIMOHATBHOW W €CTEeCTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS



OKPYAIOILIEr0 MUpPa, UCHOJb3Ysl 3HAHUSA U OMNbIT, MMOJIYYEHHbIE NPU U3yYECHHH
XUMHH, TPUMEHSATh HUX TPHU PEUICHHH NpoOJieM B TOBCEIHEBHOM XU3HU U
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y OOy4aroOUMxcs TyMaHUCTUYECKUX OTHOLICHHH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eJIeCO00pa3HOr0 TOBEJACHUSI B OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAIOIIEH MPUPOJTHOU CPEIIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEero 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 0011Iero 00pa3oBaHusl, COCTaBsAeT B 8 Kiacce — 68 yacos (2 yaca B
HEJICITIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YENOBEKa. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEUIECTB. ATPETraTHOE COCTOSHHE
BeniectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcUTeNbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 10J1s1 XMMUYECKOTO 3JI€MEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

du3znyeckre M XUMHUYECKUE SBJICHHS. XHUMHUYECKas peakiuss u e€
MPU3HAKU. 3aKOH COXPAaHEHUsT MACChl BEIIECTB. XUMHUYECKUE YpABHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ JIabOpaTOpHBIM OOOPYIOBAHUEM, H3YyYEHUE U
onvcaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTyNKE, KUIEHHE M KOHJECHCALMS BOJbI) U XMMUYECKHX (TOpEeHHE CBEYH,
MpOKaJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xejesa ¢ pactBopoM coiu Meau (1), uzydenune cnocoO0OB pa3aesieHUs: CMeceil: ¢
MOMOILbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
OMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHuE MOJEINIeH MOJIEKYT (I1apOCTEPKHEBBIX ).

Ba:xHeiiue npeacTaBUuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenue kuciopoga. CrocoObl
NOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W MIPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPAaBHEHMS,
9K30- M DHAOTEPMHUYECKUE peakuuu. TOIUIMBO: yrojiib U METaH. 3arpsa3HeHue
BO3/lyXa, YCUIJIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBass [nos1 BemecTBa B PACTBOpPE. XHMHUYECKHME CBOWCTBA BOJIBL.
OcHoBaHusA. Posib pacTBOpoB B NMPUPOAE U B KU3HU yesoBeka. KpyroBopot
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA TPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. Du3znyeckue M XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIETOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccupukamus kucinor. Homenknatypa kucior. @usndeckue
U XUMHYECKHE CBoMcTBa KMCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

['eneTndeckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpPEKpalleHuss TopeHus (moxkapa), O3HAKOMJIEHHE C
oOpa3llaMM OKCHUZOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpaHHUE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOMoAeHue O00pa3lOB BEHIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), HCCIEAOBAaHHE O0Opa3IoB
HEOPraHWYECKUX BEIECTB PA3JMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIECJIOYEH, HU3YUYEHHE
B3aumozercTBus okcuga meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METaJUIaMH, PeaKIUi HeUTpaIu3alnu, Mody4YeHue HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJHOIO METa/ula JPyTMM M3 pacTBOpa COJIM, pEILICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BaxHeimue Kiacchl HEOPTraHUYECKUX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. . MenneneeBa. Crpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUM

[lepBble MOMBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
Ilepuonsl u rpynnbl. PU3HYECKUN CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB
NeproJa U TPYMIbl AIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



ITepnogmueckon cucremsl [l. 1. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKMX U HEMETAJUIMYECKUX CBOKCTB I10 TpyNIaM U Nepuoaam.
3nauenue Ilepuogmyeckoro 3akoHa U llepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA pa3BUTHUA Hayku U npaktuku. . . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCHJIA LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEHl, TPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSTHH, SABISIIONIMXCS CHCTEMHBIMH [JISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TOMBI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€AMHUIIBI U3MEPEHMSI, KOCMOC, TIIaHeThl, 3BE3/b1, COTHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpabl, TOPHBIE MOPOMIbI,
MIOJIE3HBIE HCKOTIaEMBIE, TOILJIMBO, BOJIHBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH HOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUuil |
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, IOHUMAaHUA 3HAYECHUS] XUMUYECKOH
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTH
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4eOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W TOCTYIIKH CBOMX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs INPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPENIOH, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC MJII OOBSICHEHMsS HAOJI0JAEMBbIX IIPOILIECCOB H
SABJICHUM, MMO3HABATEIbHOW, MHMOPMAILIMOHHON M YWUTATEIbCKOM KYJBTYpPbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHOM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypoi, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO W TO3HAHUIO, JIIOOO3HATENHbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUI U
HENpUATHE BpEAHbIX NPUBbIYEK (YHNOTPEOJIEHUS aJKOIois, HAPKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuUi  O€30MacHOCTH TP
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCHIUTAHMA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM NPOJOJDKEHHA O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HMCTOUHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBwyl OE30MACHOTO TMOBEACHUS NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3/I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOW CpENou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKOM KYJIbTYpbl, OCO3HaHUS TIJ00aIbHOTO
XapakTepa HSKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUM M3 JTUX MPEAMETOB  (POPMHUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO U OCYLIECTBICHUIO yU€OHOM 1E€ITEIbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HCIMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCHIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUHM [ KiIacCU(pUKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peakiMii, yCTaHaBIUBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OObEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh I[IUPOKO MPUMEHSEMbIE B XHMHH MOJEIIbHbIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJEIBHBIX  TNPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaThb  CYIIECTBEHHbIE IPU3HAKU HU3y4aeMbIX OOBEKTOB  —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCII0Ib30BaTh MMOCTABJIEHHBIE BONPOCHI B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI i1 (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYEHUUYECKUX HSKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTatr, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALHIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHble METO/bI U 3apPOCHI IPHU MOUCKE U 0TOOpE
MH(OpMAMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX MJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOU AKTUBHOIO WCIIOIB30BAHUS PA3IMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJBHYIO (HOpPMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE UCIOJNb30BaTh W aAHAJM3UPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHMS 3a7]aBaTh BOINPOCHI (B XoJe Auajiora u (Wiu) IUCKYCCHUHU) TO
CYLIECTBY 00CYyXKIaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpE3yJbTaThbl IO3HABATEILHON
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaTOpHOTO
OTIbITA, JTA0OPATOPHOHN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unvii  (0OCyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETIeHHEe KPUTEPUEB IO OLECHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepPCcAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TIO3HABATEJIbHBIX 33J]a4, CAMOCTOSITEBHO COCTaBIIATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM LI, YMEHHE
WCIIONB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEUIaraéMble B YCIOBUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep’KaHusl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE OOYYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
HNEATEIIBHOCTH 110 MOJIy4EHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCSI YMEHHIA:

® pacCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUIA: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JOJIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLUs peaklHid: peaKIMi COETUHEHUS, PEAKLIUH PA3JI0KECHHUS,
peaKkuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIoi
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJISIpHAass W HENOJIApHAs KOBAJEHTHAs CBsI3b, WOHHAs CBA3b, HWOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSTUM U
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

® UCIHOJb30BaTh XMMHUYECKYI0 CHMBOJIUKY MJII COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

® ONpelensiTh  BAJEHTHOCTb  aTOMOB  JJIEMEHTOB B OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
COEIMHEHUI Mo QopMyliaM, BUA XMUMHYECKON CBA3M (KOBaJEHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbeiBaTh cmbicn Ilepumoanmueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHMS MAcChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

® ONUCHIBaTh M XapakTepu3oBaTh TadauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3nyaTh TMOHATUS «TrJaBHas
noarpynna (A-rpynmna)» u «modounas noarpytmmna (b-rpymnmna)», masneie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MeHnpzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sAapa, oOIIee YHucio
AJIIEKTPOHOB U paclpeieIEHUE X 0 JIEKTPOHHBIM CIIOSIM);



KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MOpUMEpaMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
KaueCTBEHHOTO0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTEIIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COEIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, NPOBOIUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM MOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH 110 BBIMIOJTHEHHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO M COOHMpaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBaHUIO PACTBOPOB WIEIOYEH UM  KHUCIOT C IOMOIIBIO
MHIUKATOPOB (MakMyc, (eHonadTanentH, METUJIOPAaHXK U JpYTrHe).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaunmenoBanue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIEe pecypChl
nporpamMmabl padoThI padoThI
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE NOHATHUS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuorexa [JOK
' ¥ [IPaKTHYECKOM https://m.edso0.ru/7f41837c
JESITEIbBHOCTH YEJI0BEKa
19 BemectBa 1 xumnueckue 15 1 bu6nunorexa [IOK
' peaxImu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' ITousTHe 00 OKCcHOAX https://m.edsoo0.ru/7f41837¢
99 Bognopon.Ilonsrue o 8 1 bubmuoreka [JOK
' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PacTBopsl. 5 L 1 bubnuoreka [IOK
' [ToHsTHE 06 OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJ1acChl Eus OK
2.4 HEOPraHMYECKUX 11 1 1 nomorexa L

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Uroro no pazgeny 30

Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XUMHYECKHX DJIEMEHTOB 7
J. 1. MeHaeneena.
Crpoenue atoma

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

XHUMHYecKas CBSI3b.

3.9 OKHCIUTEIBHO- 8 1 bubmnoreka IIOK
BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peaKIuu

Hroro o pasery 15 o limtsooru 1837
Pe3epBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 4 5



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Kosun4yecTBo 4acos
JJIeKTPOHHbIE
Hara undgponbie
n| Tema ypoka KoutpoabHbie IIpakTHyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypcsbl
[Ipenmer xumuu. Ponap xumuu B bu6mmoreka [IOK
1 JKW3HU yesioBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA Oc
bubmuoreka [JOK
[TonsiTHE 0 METOAAX TTO3HAHMSI B
2 1 https://m.edsoo.ru/ff0d22
XUMUHU
Te
[TpakTryeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu bubmorexa [JOK
3 . 1 https://m.edso0.ru/ff0d23
Y IpUEMBI OOpaIeHUS C dc
1abopaToOpHBIM 000PYIOBAHUEM o
bu6nmoreka [JOK
HucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0wI pazfieneHust cMecei ca
[TpakTuyeckas padora Ne 2 bubnnoreka [HOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKY TTOBAPEHHOU COJIN)» c8
bu6mmorexa [IOK
6 ATOMEI H MOIICKYJTEL 1 https://m.edsoo.ru/ff0d2a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

6C

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMEHTOB -
OtHocuTeNnbHAas aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 1011 XUMHUYECKOTO bubmorexa HOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHHUH Oc
bu6mmoreka [JOK
KomnuectBo BemecTBa. Mob.
13 FHIECTEO BECCTR e https://m.edsoo.ru/ff0d52
MounsipHas macca 30
dusnyecknue 1 XUMHIECKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs X
15 | [Ipu3Haku U ycaoBHsI MPOTEKAHUS bubnnorexka [JOK



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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brruucnenus koamvecTBa, MacChl bubnmoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Knaccudukanus XuMuaeckux

eaKIuii (CoeIMHEHHS bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | sHuumknoneauct. O6001IIEHE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIns 3HAHU ca
KonrtponsHas pabora Nel no reme bubnnorexa [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3amyxa. Kucnopog — snemeHT u https://m.edsoo.ru/ff0d44
mpoctoe BemiecTBo. O30H 8e
Ou3ndyecKue 1 XUMHUIECKHE
CBOWCTBA KHCIIOpoa (peakiuu bubmorexa [JOK

22 P b https://m.edsoo.ru/ff0d46
okucienus, ropenue). [Tonstue 14
00 okcuaax =

23 | CrnocoObl OTy4YeHHS KUCIOpOa bubmmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JIa0OpaTOpUU U
IIpOMBILIEHHOCTH. [IpuMeHeHue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHHUH, https://m.edsoo.ru/ff0d47
9K30- U SHJOTCPMHUUYCCKHUX 90
peakmusax
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CLIOCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpea0TBpaICHUS 4a
[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa HOK

26 v https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bojopona. [Ipumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6mmorexa [IOK
29 | IloHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

Crioco0BbI ITOJIyYeHHs BOJOPOJa B bubnnorexa [IOK

30 ya Hop https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3YYCHHE €ro )
CBOICTBY -
. N bubmuoreka [JOK
M 0 .3
32 OIVIPHEIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorajzipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM bubmaoreka IJOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIECCTBA UIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIINNA HA OCHOBE bubmiorexa IJOK
34 yp "p N https://m.edsoo.ru/ffod57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
Cocras ocHoBanuii. [Tonsitue 00
36 https://m.edsoo.ru/ffod59
WH/IUKATOpaXx 02
Bopa kak pactBoputeb.
HaCBI CHHBIC U HCHACBIIIICHHBIC BI/I6J'II/IOTCK3 HOK
37 = https://m.edso0.ru/ffodsh
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAEIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIbl: COCTaB, KiIacCU UKL bubmorexa LOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

[Tonyyenue u xXumMu4ecKue bubnnorexa [HJOK

41 | cBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB bubnmorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
IlonydyeHune u XUMHUYECKIE bubmorexa [IOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
Kucnotsl: coctas bubmmorera [TOK

44 ' ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[MonydeHue U XUMHYECKHE bubmmorexa [TOK

45 Uy https://m.edsoo.ru/ffOdfee
CBOICTBA KHCIIOT )
Conu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK

46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | TIpaxTtuueckas pabota Ne 6. bub6nuorexa [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b
7c

['enernueckas cBsA3b MEKIY

bu6mmoreka [IOK

48 | xilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATHU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIC KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie TOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /1. 1. 2
Meneneesa o
bu6mmorexa [IOK
53 | Ilepuonsl, rpymnmbl, TOATPYIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3oTomnsl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
DJIEeKTPOOTPULIATEIBHOCTD bubmaorexa [JOK
58 pooTp https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipas Brbmmozexa [IOK
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
KoBanenTHas Henonspuas bubmiorexa LOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b9
bu6mmoreka [JOK
62 | CreneHs OKUCIECHUSA https://m.edsoo.ru/00adae
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENBHO-

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bubmuorexa [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0606
66 CSCPBHBI YPOK © ?l cHme 1 https://m.edso0.ru/00adb3
cHUCTEMaTH3alMsl 3HAHUI 3c
. bubmuorexa [JOK
P . 0000
67 CCPBHBI YPOK © iueHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3allHs 3HAHUHI 02
. bu6nmoreka [JOK
P . 0000
68 C3CPBHAIM YPOK © 111 crne 1 https://m.edsoo.ru/ff0d61
cucreMarnl3anus 3HaHNU 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

YUYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



