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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOH
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeaMmera «XuMHS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOy4YeHUs, BOCMUTAHHUS W PAa3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYPHpPOBaHHUE IO
paszmenaM W TeMaM TpOrpaMMbl 0 XHMHH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOydYeHHsS XHMHHM Ha YPOBHE IIEJCH H3ydeHUs TNpeaMeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN NEATEIBHOCTH OOYYarOIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
poJIb UrparoT GOpMHUpPYEMBbIE XUMHEH MPEICTaBIEHUs O B3aMMOIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TI00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumun:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaromuXxcs, HABBIKOB HUX CaMOCTOSITENIBHOW y4eOHOW JesATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJJOCTHOTO B3TJsa HA EAWHCTBO TMPUPOJALI M  YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM STarioM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TIPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKIag B
HKOJIOTHYECKOE 00pa3oBaHUE 00yJAFOIIUXCA.

JlanHbie HampaBiIeHUS B OOYYCHHH XUMUU OOECTICUMBAIOTCS CHEIU(BUKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIaroTH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYyYaIONUMHCS CHUCTEMBI TMEPBOHAUYATIHHBIX MOHATUN XHMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MoaxojAa K €€ uzyuenuro. CoaepkaHue CKIaAbIBACTCA U3 CUCTEMBI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHWW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3H;

— TpeacTaBieHUN 00 dICKTPOJMTHYECKON JUCCOIMAIMUA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCJIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKa W KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKd, B MIPUOOIICHUU K HAYYHBIM METO/aM TO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalleHus ¢ BEIIECTBAMH B MTOBCEAHEBHOM KU3HU.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— ¢GopMHpOBaHUE WHTEIICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

— HampaBJICHHOCTb OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESITEIbHOCTH;

— (¢opmupoBaHue 00IIEeH (PYHKIUOHAIBHOM M €CTECTBEHHO-HAY4YHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y OOy4aloIIUMXCS TyMAaHUCTHYECKUX OTHOIICHH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN i1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEMbI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kiiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMHUM B )KU3HU YETOBEKA. XUMUSI B CUCTEME HaYK.
Tena u BemecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKK. 3aKOH COXPAaHEHUS MAacChl BEHIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccuduxanuys XuMHIeCKUX peakivil (COeAMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYECHUE U
onucaHue (UINYECKUX CBOWCTB O0Opa3lOB HEOPraHUYECKUX BEIECTB,
HabOmonenne ¢pu3nueckux (IMIaBleHue BOCKa, TassHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeENa C KHUCJIOTOM)
ABJICHUN, HAONIOJIEHWE M OINHCAHUE NPHU3HAKOB TMPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE
xene3a ¢ pactBopom cosir meau (1), n3ydenne cnoco00B pasiesIeHUs] CMECei: ¢
NOMOIIBI0  MarHuTa,  (WIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[IJaHUE MOJIeNIel MOJIEKY (ILIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYEHHUs KHUCIOpOoJa B JIa0OpaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — atoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIIMBO: yrojb U METaH. 3arpsi3HEHUe
BO3/lyXa, YCUIICHHE MapHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — smemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MossapHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPAaBHEHUSIM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MpPUPOAE M B KU3HU 4YenoBeka. Kpyrooport
BO/JIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpasyronue. Homenknatypa okcuaoB. Du3MYECKUE U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kuciaor. Ousznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKCnepumenm:

KAQUeCTBEHHOE ONpEJCICHUE COJAECpKaHUA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUSI U TPEKpalleHUsi TropeHus (Mokapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UWX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcusgoM Meau (1) (Bo3aMoxKHO MCTIOTB30BaHUE BUAECOMATEPUAIIOB),
HaO/roleHne 00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICMCTBUE BOAbI C METAJUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCHOJBb30BaHUE BHUJACOMATEpPUAJIOB), HCCIEIOBAaHUE O0Opa3IoB
HEOPraHMYECKUX BEHIECTB pPa3IWYHBIX KJIACCOB, HAOMIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYEHl, U3y4yeHue
B3aumojeiicteust okcuna Meau (1) ¢ pactBopoMm cepHOM KHCIOTBI, KUCIOT C
MeTaJUlaMH, pEaKkIMid HEUTpaanu3aluu, IMoJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
jemeHToB /. . MenneneeBa. CtpoeHne aTtoMoB. XHUMH4YeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THAPOKCH/IBL.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aroMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cucrtemsl JI. M. Menaeneesa. XapakTrepucTuKa XUMUYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B Ilepuoanueckoit cucreme 1. 1. Mennaeneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonmnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. [. . Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp okucieHus. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIpouiecchl okucaeHus U BoccTaHOBIEHNA. OKHUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4yeHHe 0Opa3loB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJEICTBUE
TUAPOKCHIA LIMHKA C PacTBOPAMHU KMCJIOT MU IIEJI0YEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakliuy pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHUs, 3aKOH, AaHaliu3, CHHTE3, KJIacCCHU(PUKALUI, MEePUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, 3JEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHUJ,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: hpoTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepunonnueckuii 3axkoH. [leppoanueckass cucteMa XUuMHYECKUX 3JIEMEHTOB
1. . MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKUX DBJEMEHTOB IIEPBBIX TPEX MNEPHUOJOB, KalMs, KaJIblHUS W UX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOXKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. THUIBI KPUCTAITUUECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATUINYECKON PEIIETKU
M BUJa XUMHYECKOU CBSA3H.

Knaccudukanus )71 HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN M, TEHETUYECKAsl CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMHUECKMX pPEaKIUid MO Pa3IUYHbIM IpU3HAKaM (10
YUCIY U COCTABy YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 (PEKTY,
M0 M3MCHCHHMIO CTEIICHEHM OKHCICHHMS XHMHYECKHX DJIEMEHTOB, IIO



o0paTUMOCTH, TO Y4YacTHIO KarTajmu3aTopa). OIJK30- H JSHIOTEPMHUYECKUE
peaKkIuu, TEPMOXUMUYECKUE YPABHECHUSL.

[lonstue o ckopoctu xumuyeckoil peakuuu. [lonarue 06 oOpaTuMbIX U
HEOOpATUMBIX  XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIHSIONIME HA CKOPOCTh XUMHYECKOM pEAKIMU U
MOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU, JJIEKTPOHHBIM OayaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHME  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HUCIIOJB30BAHUEM METOJA
ANEKTPOHHOTO OallaHca.

Teopust ~ SNEKTPOIUTUYECKONW  AUCCOLMALIHM. DNIEKTPOJNIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MexXaHW3M [OUCCOLMAIMU BEUIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHb auccoruanvu. CUIbHBIC U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOmeHa. YCIOBUS TPOTEKAHUS PEAKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIeil B CBETE MPECTaBICHUN 00 3JIEKTPOIUTHUYECKOU
nucconuanuy. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsTHE O THApONIH3E CONEl.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOU
peakuud  OT  BO3JEUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOTHOCTA PACTBOPOB BEIIECTB, MpoOLEcca TUCCOLMALMNU KHUCIOT,
miesoye U cojei (BO3MOKHO HCTOJb30BAHUE BUIE0 MATEPUAIIOB), TPOBEAECHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS pEaKIMii HOHHOTO OOMEHa
(oOpa3oBanue ocajka, BbIJCICHHE Tra3a, oOpa3oBaHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pPEaKIUl
(ropenue, peakiuu pa3iokKeHus, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAUE€CTBEHHBIX pPEAKLUHM Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIbHBIX 3a1a4.

HeMmeTaJibl U X COeITMHEHUS

OO6miast xapakTepucTHKa TamoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiCTBUE C METaUIlaMU, HEMETa/IaMH, LiejdoYaMu). XJIOPOBOAOPOI.
ComnsHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJIydyeHUe, MpuMeHeHue. Jlelictrue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4esioBeka. BaxHelive XJIOpUAbl U UX
HaXO0XCHHUE B IIPUPOJIE.

O6mast  xapakrtepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIC
MOAU(UKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOI0pO,
cTpoeHue, (U3NYECKHE U XUMHUYECKHe CBOWCTBA. OKCHUIbI CEphl Kak
MpEACTABUTENIN KHUCIOTHBIX OKcuaoB. CepHas Kkuciora, (¢GU3MYECKHE U
XUMUYECKHE CBOMCTBAa (00IIME KakK MPEICTaBUTENsl Kiacca KHCIOT U
cneruduyeckne). XUMUIECKUE PEaKIINH, JeKaIlle B OCHOBE MPOMBIIINICHHOTO
crioco0a mosydeHusi cepHoil kuciotel. [IpumeHenue cepHoil kuciotel. Conu
CEepHOM KUCIIOThI, KAYECTBEHHAsl peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepsl
1 €€ COCNMHEHHI B MpUpoAe. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeabl



COCIMHEHUSAMU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
CIOCOOBI €0 MPEJOTBPALLEHUS.

O6mas xapakrepuctuka 3meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTEMEHM OKUCICHUS. A30T, pacnpocTpaHEHUE B
npupojie, GU3ndecKre U XUMMUYeCKre cBoicTBa. KpyroBopoT a3oTa B Mpupoje.
AMMHAK, ero GU3NICCKHE U XUMUYECKUE CBOICTBA, MOIyICHUE U IIPUMCHCHHE.
Comu aMMOHHS, WX (U3MYECKHE U XUMHUYCCKHE CBOWCTBA, NPHUMCHCHHC.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUS. A30THasi KUCIIOTa, €€ MOJIyYEHHUE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOUIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonp3oBaHue HUTPATOB U COJNEM aMMOHHS B
KaueCTBe MHUHEPAIbHBIX yA0OpeHU. XUMHUYECKOEe 3arpsi3HEHUE OKpY Karolen
Cpeabl COSAMHEHUAMH a30Ta (KUCJIOTHBIE JTOXKIH, 3arPSI3HEHUE BO3AyXa, MOUYBbI
u BojoéMoB). Docdop, amnorponubie Mogudukanuu dochopa, puznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  dochopHas kucmiora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, osyueHue. Mcnonb3oBanue ¢pocharoB B
KaueCTBE MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1meMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCIICHU OKHCIICHHS. YTJEPOJl, ajNIOTPOITHBIC
Moau(UKAIIUYA, PACIPOCTPAHCHUE B TpHUpOJe, (Pu3nueckue M XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKCuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
MOJIyYEHUE W TIPUMEHEHHUE. DKOJIOTHYECKUE MPOOIEMBbI, CBSA3aHHBIE C OKCHIOM
yraepona (1V), rumoreza rio0aibHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUECKHE U XHUMHUYECKHE
CBOICTBa, MoJyuyeHue W npuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHarT-
nonbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILIEHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriepoja (MeTaH, dTaH, TWJIEH, alleTHJIEH, STaHOJI, TJIHMIIEPUH,
yKCycHasi KucloTa). [IpupomHble HWCTOYHUKH  YIIEBOAOPOJIOB  (yroiib,
IPUPOIHBIN Ta3, HeTh), MPOAYKTHI UX MepepadboTku (OCH3UH), UX POJIb B OBITY
U npoMblnieHHOCTH. [loHsATHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUPaX,
Oenkax, yriaeBoJax — M UX POJIM B KH3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHusi o0
okcuae kpemuus (1V) u kpemHueBoi kuciaore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeIine cTpouTenbHbIE MaTEpUAIIbl: KEPAMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpoOnemMbr 6€301acHOT0 UCIIOJIH30BAHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOThI, IPOBEJCHUE KAUECTBEHHBIX PEAKIIUNA HAa XJIOPUI-MOHBI U HAOJIO/ICHHE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpAXKAOIUE (PU3HNUECKUE U XUMUYECKUE
CBOMCTBa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB), O3HAKOMIJICHHE C 00pasuamu XJIOpHIOB (raJOreHHOB),
O3HAKOMJICHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HAONIONEHHWE Tmporiecca OOYTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHUCIOThI, MPOBEICHUE
KaueCTBEHHOM peakuu Ha cyiabaT-uoH U HaOJNIOAEHUE TMpU3HAKa €&



MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMU a30Ta, (hochopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHJEOMATEPHUANIOB), oOOpa3uaMu
a30THBIX U (pocPopHBIX YIO0OpEeHUH, MOTyYeHue, coOOupanue, paclio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHAKA, MPOBEIACHHE KAYECTBEHHBIX PEAKUM Ha HOH
ammoHusi u  (QocdaT-uOH W U3yYEHHUE TNPUZHAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUAIOB), H3YUYEHHUE MOJACICH KPUCTAITUYECKUX
pemérok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7copOIMKM pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIJAEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbBl U M3YYECHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIHUEH CHIMKATHOM MNPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeime HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COEMHEHUS

OO6miass xapakTepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa u ctpoeHus atroMmoB. CTpoeHHe MeTaJuioB. MeTtannyeckas
CBSI3b U METAJUIMYECKasi KPUCTAIMYECKAs PEHIETKA. DIEKTPOXUMUYECKUN PsJl
HanpspKeHU MeTaioB. Du3nyeckue M XMUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTaUioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3amMTBl UX OT Koppo3uu. CruiaBel (cTallb, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[lemounsle  MeTaiibl: moJiokeHue B llepuogumyeckoil  cucreme
xumuyeckux 35emMeHToB [[. . MenaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKIEHUE
B npupoje. Puznueckue M XMMHUYECKHE CBOMCTBA (Ha MpPUMEpPE HATPUA U
kanusg). OKcHIbl U THAPOKCHIABI HAaTpus W Kanus. lIpruMeHeHue ILIeT04YHbIX
METaJUIOB U UX COCITUHEHUM.

[IlemouHO3€MENbHBIE METAJUIBl MAarHuid M KaJIbLMl: MOJOKEHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneesa,
CTPOCHHE HMX aTOMOB, HaxoXJAeHUEe B mpuponae. dusznyeckue M XUMHUECKHUE
CBOWMCTBa MarHusg W Kalbliud. BakHeiine coeauHEHHs Kaiablus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHuA: mojiokeHue B Ilepronnyeckol cUCTEeME XUMHYECKHX
snementoB JI. M. MeHueneeBa, CTpOCHME aTOMa, HAXOXIACHHUE B IMPHUPOJE.
dusznyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHHE aTOMa, HaxXOXJCHHE B Ipupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U coiu xene3a (Il) u
xene3a (l1l), ux coctas, cBolicTBa U MOIYyUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME ¢ oO0pa3llaMud METAJJIOB M CIUIABOB, MX (PU3HUUYECKUMHU
CBOMCTBaMH, U3Y4Y€HHUE pPE3YyJbTAaTOB KOPPO3UHM METALIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSI U HATpus C BOJOM (BO3MOKHO HCMOJB30BaHUE BHUAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOBI, ITPOLIECCa TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO UCIIOJB30BAHUE BHJACOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIMI HA UOHBI: MarHus, KajJblUs, AJIIOMAHUS, [IMHKA, KEe3a
(1) wu xenesa (1), memu (IlI), HaOmrONMEHWE ¥ ONKMCAHHE IPOIECCOB
OKpallMBaHMs IUIAMEHUM HOHAMHM HATpus, Kalusig M KalblUs (BO3MOXHO



WCIIOJb30BaHUE BHUACOMATEPHUATIOB), UCCIEI0BaHUEe aM(OTEPHBIX CBONCTB
TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeuIe MEeTaJUIbI U UX COSTUHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOM JKU3HM 4eyloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momonis npu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpamus: BemlectB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTepPHATIOB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIUMEPHbIE
MaTepHaIbI).

Mescnpeomemmuoie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHATHI, TaK W TOHSITUM, SBJISIIOIIMXCA CUCTEMHBIMU MJISI OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccuukamus, MNepUOIUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHE, MOJEIb, SIBJICHUE, MAPHUKOBBII
3 PeKT, TeXHOIOTHUSI, MaTEPUAIIBI.

®dusukKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIIbI, PAAMOAKTUBHOCTb, MOJICKYJA, JIEKTPUUYECKUM 3apsill, MPOBOIHUKH,
MOJYIPOBOAHUKH, AUDIIEKTPUKHU, (OTOSIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHoe€  COCTOSIHME  BEIeCTBa, ra3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTAINTNYECKas penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, avixanue, 6nocdepa, sKocucTeMa, MUHEPATbHBIE
yI0OpeHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadms: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE HCKOIIaeMBbIE, TOILIUBO, BOJIHBIE peCypCHL.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMK U
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayKd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NpEACTaBICHUS O COLMAIBHBIX HOpPMax W MPaBWIaX MEXITMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeIOBATENBCKOM, TBOPUECKOW M JIPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, O3HABATEIbHBIX 3a/1a4, BHIMOJIHEHUN XUMUYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULMKH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHMSI CYIIITHOCTH HAYYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
Mo XWMHH, HEOOXOoIWMble HJisi OOBSCHEHHUS HaOII0IaeMbIX MPOIECCOB U
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpEeC K OOYyYCHHIO M TIO3HAHUWIO, JIOO03HATETHLHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUHN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pPEaTbHON KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYabHOW  TPACKTOPUU MPOJOJDKEHUS 00pa3oBaHUsI C  YYETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) K0JI0rH4eCcKOro BOCIIUTAHUA:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXHUYECKOMY 3/I0POBbIO, OCO3HAHHUE IIEHHOCTH COOJIIOJCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIBHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbI

B coctaBe meranmpenMETHBIX pPE3YyIbTaTOB BBIIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMIL, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYTOe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeAMeTax H
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEIBHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHI: PACKPBIBATh CMBICT XUMHUYECKUX TOHITHH (BBIICIATh UX XapaKTEPHbBIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAcCU(UKAIIMM XMMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXKIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJENBHBIX TPEJCTAaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TMPUUYMHHO-CIEJACTBEHHBIC CBSI3M W NPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABMWILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJ0/IaTh 3a XOJIOM Tpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHYECKOTO COJIepIKaHUs,
CIipaBOYHBIE MocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ/1au OMPEACIIEHHOTO TUTIA, TPUOOPETEHUE OMbITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIMK U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO35MCTBAa MW TPAaHCIOpPTA HA COCTOSHHE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS TPEAJIOKEHHON 3aa4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PaOOTHI MO MCCIIECIOBAHUIO CBOWCTB BEIIECTB, YUYCOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IITYPMBIY,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI NEATebHOCTH, MIAHUPOBATH,
OCYLIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpaTh Hanbosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUSI YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pPE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiaracéMble B YCIOBUH
3aJJaHU .

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeamMeTHBIX pe3yJdbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATENBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUN: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIA ~ O0BEM, OKCH/I, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TerioBoi d(pheKT peakiuu, Sapo aToMa, FIECKTPOHHBIN CIION
aToMa, aTOMHas oOpOuTal b, pAAUYC aroMa, XUMHUYECKas CBS3b,
IOJISIPHAsE U HENOJISIpHAs KOBAJIEHTHAsl CBSA3b, MOHHAsl CBSA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATUU H
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILIECTB U UX MIPEBPALICHUN;

e HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (POpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCJICHUS DJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, NPUHAIJICKHOCTh BELIECTB K OIPEACIEHHOMY KIaccy
COeIMHEHUN MO (QopmyliaM, BUJ XUMHUUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabmuuHyo Gopmy I[lepuoamdeckoii
CHCTEMbl XHMHWYECKUX DJJIEMEHTOB: pa3iuyaTh IOHATUS «TJaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabmune «llepmonmdeckas cucrtemMa XuMHYecKux snemenToB JI. M.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsaja  sapa, oOIllee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMUYECKUE
BEIIECTBA, XUMUUECKHE PEaKUUH (IO YUCTY M COCTaBy yJacTBYIOIIUX B
peaKkIuu BeIeCTB, MO TeII0BOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEepaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3MPOBATh CBOWCTBAa BEMIECTB B 3aBUCUMOCTH OT HUX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COCIMHEHHS, MAaCCOBYIO [IOJII0 BEIIECTBA B pPACTBOPE, IPOBOJIUTH
pacuéThl MO0 YPaBHEHHIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTENILHON JEATEIbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBS3CH — JIA
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH );

CIeIOBaTh  MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM O0OpYZOBaHHEM, a TakXKe IMpaBuiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJIYUYCHHUIO U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH M MPOBOJUTH XUMUUYECKUE IKCIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB MIEJOYEH W  KHUCIOT C  TOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yHAIOIIMXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYEeCKas CBs3b, TEIIOBOM
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTENIb, OKHCICHUE U  BOCCTaHOBIICHHUE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATUUH U
OPUMEHATH 3TH HOHSTHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUS (HopMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAesATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHMUYECKHX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTH
BEILECTB K OMNpEAeIEHHOMY KJIacCy COEIUHEHUU 1o ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBaJEHTHAs, MWOHHAs, MeETa/lInueckas) B



HEOPTraHWYECKUX COCUHEHUSX, 3apsi] MOHA IO XUMHUYECKOU (opmyie,
XapakTep cpeibl B BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COEIUHEHHM,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproauueckoil CUCTEMBI XUMUYECKUX IJIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HauYeHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEePUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsia slpa, oOlIee YHUCIO JIIEKTPOHOB U
pacrpesieyieHue UX TI0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOpraHWYEeCKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY YUaCTBYIOUIUX B
peakiuy BEHIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U clienurueckre XUMUYECKUe
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
IeJIoYeld M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHUS  peaKlHil,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXKIY BELIECTBAMH Pa3THMUYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEMHEHNs, MAaCCOBYIO [IOJII0 BELIECTBA B pPAacTBOpPE, MPOBOAUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJBb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXKe MpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUMUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJYYEHUI0O U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJI1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHSATUHSA
XUMHSA — BakHas
11 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [IOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Boaopon.Ilonsitue o 8 1 bubnuoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI Euf OK
2.4 HEOPraHMYeCKUX 11 1 1 ubsmorexa L

COEIMHEHUN

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

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xummnieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moteka [IOK

3. 1 XUMHNYCCKHUX DJICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3. OKuCIUTENHHO- 3 L bu6moreka [IOK
' BOCCTaHOBHTEJILHbIE https://m.edso0.ru/7f41837¢c
peakiuu
TITOro 16 DasLen 15 bu6mmoreka [IOK
pasnety https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Pe3epBHOE Bpemst 3

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

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 68 4 5



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

9 KUIIACC

HaumenoBanue

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEBIE
1.2 3aKOHOMEPHOCTH 4 bubmiorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINAIINS. 8 1 1 bu6moreka [IOK
' XHUMHYECKHE PEaKIIUK B https://m.edso0.ru/7f41a636
pacTBopax
Htoro o paszneny 17
Pa3pen 2. Hemerasiibl 1 UX COeTUHEHU ST
OO0111ast XapaKTepUCTHKA
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO0111ast XapaKTepUCTHKA
p P bu6mmoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6

VIA-rpynnsl. Cepa u eé

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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.eds00.ru/7f41a636
3. Baxneiinne MmeTauibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oKpy:Kaomas cpeiaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU 4eJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [JOK
P P https://m.edso0.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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
n Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
/ Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Poss xumun B bu6mmoreka [IOK
KW3HM 4enoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsiTHe 0 MeToax MO3HAHMUS B
1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[TpakTrueckas pabora Ne 1
bu6moreka [IOK
«IIpaBmiia paboThI B 1ab0paTOpun
" 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIEHUS C dc
J1a00paTOPHBIM 000PYTI0BAHUEM) T
bu6mmoreka [IOK
UucThble BElecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cmecei ca
[IpakTuueckas pad6ora Ne 2 bubnuoreka [JOK
«Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTOBAPEHHOM COJIH)» c8
ATOMBI 1 MOJICKYJIBI 1 bubmmorexa [JOK
v 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

6¢

XUMHUYECKUE DJIIEMEHTEI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6moteka [IOK
8 [IpocThlie 1 cnoKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSIHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyra bubmorera [JOK
10 ) Py, https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB o
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAS MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bubmuoreka [JOK
K . Mos.
13 OIITICCTBO Betleetna. VIoTb https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKkrue 1 XHMUUYECKHE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMHUECKas PeaKIus .
15 | Ilpu3Haku U yCIOBUS NPOTEKAHUS bubnuorexa [IOK



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

XUMHUUYECKUX PEaKLINil

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

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [{OK

16 | BemecTB. XuMHYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Beruncnenus koandecTBa, MacChl bu6moteka [IOK

17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKUX PEAKIIUI 08
Knaccudukanus xumuaecknx

eaKui (coeAMHEeHUs brbmorexa [TOK

1g | Peardt ’ https://m.edsoo.ru/ff0d3f3
pa3JioKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JlomoOHOCOB — yu€HBIii- bubnuorexa [JOK

19 | saouxmomnemucr. O00OIIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMATH3AIUS 3HAHUH c4
KontponbHas padorta Nel o reme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznvecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okucieHus, ropeaue). [lonsarue 14
00 okcumax =

23 | Cnoco0bl NoTydeHHs KUCI0poia bubnuorexa LIOK



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 JJabopaTopuu
IpOMBILIEHHOCTH. [IprMeHenne
KUCIIOpoJia

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

TennoBoit 3¢ dexT XumMuIecKoit
peaKuu, IOHSATHE O

bu6mmoreka [{OK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (HedTh, Yrojab U METaH). bubnuoreka [IOK

25 | 3arpssHeHue BO3ayxa, CIIocoObI https://m.edsoo.ru/ff0d4c
€ro NpeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lonmydyenue u cobupanue bubmorera [JOK

26 e P https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO >
CBOMCTB» B
Bonmopon — anemeHT u mpocToe bubnuorexa [JOK

27 | BemectBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
npupoe do
dOu3nYecKre U XUMUYCCKUC bubmuorexa [JOK

28 | cBoiictBa Bojopoa. [Ipumenenune https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJISAX https://m.edsoo.ru/ff0d50
d2

CrocoObl MoTy4eHus BOJAOPO/Ia B bubmotera [JOK

30 i P https://m.edsoo.ru/ff0d4d

nabopaTopuu

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

[Tpaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €TI0 9
CBOWCTB» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0n€Ma, KOJIMYECTBA Bu6 OK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY nbmuorexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE 1 J_IHOTeKa 1

34 . . https://m.edsoo.ru/ffod57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6moreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI 7a
Cocras ocHoBauuii. I[Toustue 00 Bubmaotexa LIOK

36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax &
Bona kak pactBopuTes. Bt OK
HacrpleHHbie 1 HEHACKIILIEHHbBIE ubmaotexa L

37 https://m.edsoo.ru/ff0d5h
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o

38 IIpakTtuyeckas pabora Ne 5 no bubnuorexa [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

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 ONpeACIEHHOM MAacCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA»

ba

KonTponasnas padora Ne2 no teme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boma» 42
bu6moteka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [JOK
41 | cBOWMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKaus, HOMEHKIIaTypa ca
bu6moreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHMA ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(pUKaus, HOMEHKIIaTypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT »
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa [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

Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

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

I'eneTmueckas CBA3b MCKOY

bu6mmoreka [{OK

48 | xmaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CHCTEMATH3AIHS Bubmaorexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie TOTIBITKH
bu6moreka [IOK
KJ1accu(PuKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax £
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYecKux djaeMeHToB 1. Y. 2¢
Menneneesa _
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOTPYIIIIbI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTaB Br6maorexa LJOK
54 p ’ https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3oTo1sl

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 IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edso0.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHpeneeBa o
XapakTepucTUKa XUMHUYECKOTO
bu6moteka [IOK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3Hauenue [lepnoauyeckoro
bu6mmoreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, ITEJAror U rpaXIaHuH T
bu6moreka [IOK
DJIEKTPOOTPUIIATETLHOCTD
58 https://m.edsoo.ru/00adaa
aTOMOB XMMHWYECKUX DJIEMEHTOB bs
bu6moreka [IOK
59 | Hounas xumuyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b8
bubmuoreka [JOK
KoBanentHas HenossipHas
61 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b9
bu6mmoreka [JOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28



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

bubmuoreka [IOK

0 -
63 KHCIHTEILHO 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJILHBIC peaKIII/II/I 76
bu6mmoreka [IOK
64 | OKUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme bubnuoreka [JOK
65 | «Crpoenne atoma. XuMU9IeCcKas 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° ill cHue 1 1 https://m.edsoo.ru/00adb3
cucreMaTtni3annda 3HaHNU 3C
. bu6moreka [IOK
P . 06006
67 C3CPBHBI YPOK ° EH e H 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALM 3HAHUI b2
. bu6moreka [IOK
P . 006006
68 C3CPBHBI YPOK ° EH cHue H 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALM 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Beero HU3yUYeHus! o0pa3oBaTejibHbIE
/ padoThI padoTsbI
pecypcsbl
n
[Iepnoanueckuil 3aK0H.
bu6morteka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. Menpeneena B
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB -
Knaccudukanus u bubnuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabl XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
o teme «IloBTopenue u
yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kkiacca»



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

Knaccudukarus bubmmoreka [JOK
6 XUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPU3HAKAM 0
ITonsaTHE O CKOpOCTH
. bu6mmoreka [{OK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOTE€HHBIX U .
TeTEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6moreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edso0.ru/00adc28
XUMUYECKON PEakiuu u c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOJTUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccoryanyy. CUIbHBIE U g
ca0ble AIIEKTPOIUTHI -
bubnuoreka [JOK
WNoHHble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE IMpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolurann

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [{OK
13 | npencraBienuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITHAITIN
bu6morteka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00addd1
cucreMarui3anus 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padorta No2
o TeMe
bu6mmoreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [{OK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MIpUMeEpe 9
XJopa h
19 | Xnoposogopoa. ConsiHas bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel0
4

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [{OK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
W3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6mmoreka [IOK
YPaBHCHUSIM XUMHUYECKHX
21 N https://m.edsoo.ru/00ade48
peaKIui, eciii OJTUH U3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
anemeHTOB VIA-Tpymimbt .
ANIOTpOIHBIE
MOAU(DUKAIINH CEPBI.
d P N bu6mmoreka [IOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIC. N
XuMudeckrue CBOMCcTBa -
cepol
CepoBoa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 | ¢uzMYecKue U XUMHYECCKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUe U Eubmorexa IOK
25 ’ https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIe)KaIe B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | TOIy4eHus CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsI3HEHUE OKPYKarolen
CpeIbl COSTMHEHUSIMU CEPhI
Brrauncienne MmaccoBoit bu6morteka [IOK
27 | moJii BBIXOJA MPOYKTA https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTuKa
aneMeHTOB V A-TpyMIIbL. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMHUYECKHE CBOWMCTBA
AMMHmak, ero pusudeckue bubnuoreka [IOK
29 M XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaka, U3y4eHue ero 0
CBOMCTB» B
A3O0THas KUCIOTa, €& bubmuoreka [{OK
31 | ¢usuyeckue U XMMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnuoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCcTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4ecKoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COeAMHEHNUAMU
azoTa

|co

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bu6morteka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYecKre U XUMUICCKHE 3
CBOWCTBa, MOJTyYCHHE
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
HPHPOTHON CPEBI 0
dbocdharamu
Yraepon,
bu6moreka [IOK
35 PaCHIpOCIPATICHHE b https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
buznuecKkue 1 XuMU4eCcKue bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
YromnpHasg KucioTa U eé bubmmorexa [JOK
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "[lonydenue

bu6mmoreka [{OK

38 | yrmekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHAUATBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edso00.ru/00ae054
BEIIECTBAX KAK O o
COCIMHEHUSX yriepoia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUSI .
[TpakTrueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX B
COEIMHEHUSD
KontponbHas padoTa Ne3
. bu6moreka [IOK
o teMe «Baxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. MeTajutndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIMYCCKaA

KpucTallinyecKas peméTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHe CBOMCTBA
bu6mmoreka [{OK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSiT 6
HaNpsHKEHU METAJIOB h
OG6mume crmoco0bl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucienus mo bu6moreka [IOK
45 | ypaBHEHMSIM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, ecliv OJIUH U3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edsoo.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIBI ¥ THAPOKCHUIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[leno4yHO3EMENBHBIC bubnunoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O06o061IeHNE U

51
cUCTEMaTH3alMs 3HAHUI
N bubnuotexa [JOK
KécTkocTh BOABI U
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ yCcTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [IOK
53 o Teme "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPaHEHHUS" 8
bu6mmoreka [IOK
54 ATOMUHHN https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe CBOICTBA bubmorexa [TOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THAPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubnuorexa [JOK
57 cosmm xkene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
(rm 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
Pemterie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

bu6mmoreka [IOK
peareHTOB JaH B U30BITKE
60 https://m.eds00.ru/00ael75
WM COACPIKUT MIPUMECH. 0
Briuucienusa maccoBon -
JIOJTH BBIXOJIA TIPOIYKTA
peaxIu
61 O0600mIeHne 1
cucTeMaTu3anys 3HaHu|
KontponsHas padota Ned
62 no teMe «BayxkHenmnne
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuaisl B bubnuorexa [JOK
63 IOBCEIHEBHON XKU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6moreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKpY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 PesepBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edsoo.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIs 3HaHUHM a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE 1 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHbIi ypoK. bubnuoreka [IOK

68 O06o0061IeHNE U 1 https://m.edso0.ru/00ad9ch
CHCTEMAaTH3aIis 3HaHUH 2

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






