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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MPOrpaMMbl BOCITUTAHUS M C yYETOM KOHIICTIIIMHM IPENOJaBaHUs YIEOHOTO
npeaMmera «XuMus» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
denepauni.

[Iporpamma no xumuu 1aéT MpeACTaBICHHE O LENAX, OOIeld CcTpaTeruu
oOydYeHHsI, BOCIIUTAHUS W PA3BUTHS OOYYAIOUIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00sA3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYpUPOBAaHHE TIO
paszenaM W TeMaM TpPOrpaMMbl 0 XHMHH, OTPEICTAET KOJIHMYCCTBCHHBIE U
KayeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MIOCJICIOBATCIIPHOCTh  M3YYCHHSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTrOo IMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpEeNeNsieT BO3MOXKHOCTH TMpEeAMeTa IS
peannzanun TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBaTEIIbHON
mporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 00pa30BaHUs, a TakKe TPEeOOBAHUM
K pe3yJbTaTaM OOydYeHWs XHMHHM Ha YPOBHE IIEJICH W3Y4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEILHON JCATCIBHOCTH OOYYarOIIErocs II0
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHME XUMHUU CIYXKUT OCHOBOW JIsi (DOPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ero NpeCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPEeICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
HHEPrUu U 00 SBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TI00ATbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3alldd BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed W (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CIENM(PUKON HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJJOCTHOTO B3TJsija HA EAMHCTBO TMPUPOJALI H  YEJOBEKa, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJIaJg B
HKOJIOTHYECKOE 00pa30BaHUE 00yJAFOIIUXCA.

JlanHbie HampaBJeHUS B OOYYCHHH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aIanTHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XHUMHWU Ha OMPEACIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEr0 00Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUUMBIX MOHSTUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUU c(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 MojaxoAa K €€ nzydeHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHSATUA O XUMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUA O
xumuyecko peakiuu. O0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHBI I10
MIPUHIIMITY TIOCIEA0BATEILHOTO PA3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHUYECKOMN CBSI3H;

— TpeAcTaBiIeHUN 00 dIEKTPOJMTHUYECKON JUCCOIMAIMMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCJIEIOBATEIBLHO OT
OJIHOTO YypOBHS K JIpYTOMY, BBIMOJHSS (DYHKIUH  OOBIACHEHUS W
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MIPUMEHEHHMS U TIOJIYYSHUSI U3y9aeMbIX BEIIECTB.

OcBoeHHe mMporpaMMbl TI0 XHMHH CIIOCOOCTBYET (OPMUPOBAHUIO
NPEACTaBICHUS O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/IbI, IIEHHOCTHOT'O OTHOIICHUSI K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHUs B Hayke. VM3ydeHue XuMHUHM MPOUCXOIUT C TPHUBJICUCHUEM
3HAHWM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«bwuonorus. 5—7 knacce» u «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB
XUMHYECKOM  HAyKM Kak  00JlacTM  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHUYECKHUX 3HAHUM — BaXKHEUIIHMX (PAKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHH MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPUOOIICHUH K HAyYHBIM METOJaM IMO3HAHUS TPH
MU3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOT0
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMn XuUMUKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsA
BKHOE 3HAYCHHE MPUOOPETTU TaKue eH, KaK:

— (GOpMHpPOBAaHWUE HWHTEIUICKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MIPUHSTUIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommXcs K CaMOCTOSITEIIbHON MO3HABATEIBHON NESITEbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (OPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHWe  YCJIOBHIA, CIIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaromMMHCS  OMBITAa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), HMMEIOIIUX
YHUBEpPCAJIbHOE 3HAYEHUE ISl PA3TUYHBIX BUAOB JIE€SITEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAYy4YHOMU
rPAMOTHOCTH, B TOM 4YHUCJIE YMEHUU OOBACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOILEro MUPA, UCMOJIb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIE MPU U3YYCHUU
XUMHH, TPUMEHATh MX NPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH NEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TIyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUU i1 BBIPAOOTKH SKOJOTUYECKU
1eJeCO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM JAESATENBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOLEH IIPUPOIHON CPEbI;

— pa3BUTHE MOTHBALUMU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUYEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY mTpoduiss W  HAIpaBICHHOCTU
JanbHeuIero o0yyeHusl.

OO61uiee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHsS] XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsTHE 0 METOaxX MO3HAHUSA B XUMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIo)KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBast 40JIsI XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUM.

Ou3nMYecKue W XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUUeCKUX peakivil (COeAMHEHUS, Pa3JIOKEHHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOHW MOCY0M, MpaBwiIaMu paboThl B Ja00paTopuu
U npuéMamu oOpallleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBleHue BOCKa, TassHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KAIIEHUE W KOHJIEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeJNa C KHUCJIOTOM)
ABJICHUN, HAONIOJEHWE M OINHCAHUE NPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakuui (pa3noxeHue caxapa, B3auMOICHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJCHCTBUE
xenesa ¢ pactBopoM cosr meau (1), m3yueHue cnoco0oB pa3iesieHust CMECeH: ¢
NOMOIIBI0O  MarHuTa,  (WIbTPOBAHWUE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEIACHUE OYHCTKHA IOBAPEHHOW COJM, HAOJIOJEHUE U
OMMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITa, WIUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. Haxoxxmenue kucimopoaa B mpupoje, GU3MUECKHe W XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYEHUs KHUCIOpOoJa B Ja0OpaTopuuM U MNPOMBINUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — antoTponHas MoAuGUKAIIHS KUCIOPOIa.

TemmoBoit A PexT XUMUIECKON peakini, TEPMOXUMUYECKHE YPaBHCHUS,
9K30- M SHJAOTEPMUYECKHE peakluu. TOIMIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — smemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupojie, (GU3MYECKHUE W XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorsl u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pacTBoputesb. PacTBOpBL
HacellienHble 1 HEHACHILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEHIECTB B BOJIE.



MaccoBasg nona Bemectsa B pacTBope. XUMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B MPUPOJIE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJL.

Knaccuduxanusa Heoprannueckux coenueHuit. Oxcuanl. Knaccudukanms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(pOTepHbIE) U
HecoseoOpaszyronue. Homenknatypa okcuaoB. Puzmyeckue W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyuyeHue OKCUa0B.

OcHoBanus. Knaccudukanuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHuA. HomeHknarypa ocHoBaHHM. Duznyeckue U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryyenrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue KucIor.

Conu. Homenknarypa coneil. @U3MYECKME M XHMHUUYECKHE CBOMCTBA
coneu. [lonyduenue comnen.

I'enetnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuil IKcnepumenm:

KAQUeCTBEHHOE ONpEICICHUE COJAECpXKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, CcoOMpaHue, paclo3HABaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOJIOJICHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpalllCHUs] TOpeHHUs (MOoKapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJEHCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIOIB30BaHUE BUAEOMATEPUAIIOB),
HaO/oIeHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPAaCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MACCOBOM HOJIEM PACTBOPEHHOIO
BEILECTBA, B3aMMOJICHCTBUE BOJbl C METAJUIaMH (HATPUEM U KaJIbI[UEM)
(BO3BMOHO HCIIOJb30BAHUE BHUIECOMATEPHATIOB), HCCIEIOBaHUE OOpas3loB
HEOPraHMYECKUX BEHIECTB pPa3IWYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM WHIMKATOPOB B pacTBOpax KHCIOT U IIEJIOYEH, U3y4YeHue
B3aumMojeiicTBusi okcuaa Meau (II) ¢ pacTBOpoM cepHOM KHUCJIOTHI, KHUCIOT C
METaUlaMH, pEaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeETajlla JpyrMM M3 pacTBoOpa COJIM, pEILICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMme «BaxHellne Kiacchl HEOPraHUYECKHX
COCAMHEHUI.

IHepuoanueckuit 3akoH u Ilepuognueckass cucremMa XHUMHYECKHX
jemeHToB JI. . MenneneeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHATHE O
IPYIIax CXOJHBIX AJIEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI i THIPOKCHUIBI.

[Tepuonnuecknit 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIHHHONEpHUOIHAS (OPMBI
[Tepuoguueckoit cuctembl xumuueckux diaemeHtoB J[. M. Mengeneena.
Ilepuonsr u rpymnmbl. OU3NUECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crtpoenne artomoB. CocTaB aTrOMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIeKTPOHHBIX 000J0YE€K aTOMOB MEPBBIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUs pajinyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOKMCTB IO FPyNHNaM U MEepUoIaMm.
3nauenue llepumonmueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. {. 1. Mennenees —
Y4EHBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJspHAas) CBSI3b.
DIIEKTPOOTPUIATEBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
ITponiecchl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrue 0oOpas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHIA IIMHKA C pacTBOpPaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX —PEaKIU
(ropeHue, peakivu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HKCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: HaydHbIM (HakT, THUIOTE3a,
TEOpHs, 3aKOH, aHaiW3, CHHTE3, Kilaccupukamus, TEPUOJIUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHHE BEIleCcTBa, ra3, (U3NYecKue BEIMYMHBI,
€IUHULIBI UBMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

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

9 KITIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepuonnueckuit 3axkoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJOXEHHEM 3JIEMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. TUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccupukanms W HOMEHKJIaTypa  HEOPraHMYECKUX  BEILECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccam
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYeCKHX peakuid MO pa3IMYHbIM MOpHU3HaKaM (110
YHCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHMI0 CTEIEHEHM OKUCJIEHHUS XHMHUYECKUX DJJEMEHTOB, IO
o0paTUMOCTH, 1O YYacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsiTue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTHUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTEHHBIX H



reTeporeHHbix peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBle€HHE  ypaBHEHUU
OKUCJIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ~ DIEKTPOJIUTHYECKOM  JUCCOLMALMU. DNIEKTPOIUTEL U
HE3JICKTPOJIUTHL. KaTuoHbl, aHMOHBIL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMU XUMHUYECKOU cBsi3u. Ctrenenp aucconuanuu. CuiabHbIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuun wnonHOro oOmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpall€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJICH B CBETE MPEJCTABICHUIN 00 3JIEKTPOJIMTHYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U ainMasa), CIOXKHBIX BEIICCTB
(xmopuya HaTpHsi), WCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOU
peakiuu  OT  BO3JEHUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, IpolEcca AUCCOLUAIMU KHUCIOT,
niesiouei u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), TIPOBEICHUE
OTIBITOB, WUTIOCTPHUPYIOMIMX MPU3HAKK MPOTEKaHUS PEAKIM MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pEaKIUN
(ropenue, peakiuu pa3yIokKEHUs, COEAUHEHNA), pacrio3HaBaHueE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KAa4eCTBEHHBIX pEAaKLUN Ha HOHBI,
pelIeHne SKCIEPUMEHTAIbHBIX 3a1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoenune u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE XJjopa
(B3auMozeicTBUE C METaUIaMU, HEMETa/IaMH, LIeJIo4YaMH). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKUE CBOMCTBA, MOJydyeHue, npuMmeHenue. Jlelicteue
XJIOpa M XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxHeline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka 231meMeHTOB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKkTepHbIe CTeneHn okucieHus. CTpoeHue u pusudeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCIOpPOJA H  cepbl. AJUIOTPOIHbIE
MOAU(UKAIIMK KUCIOPOIa U cepbl. XUMUYECKHe CBoMCTBa cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHE U XUMHUYeCKHe CBoicTBa. OKCHIBI CEpbl Kak
MPEACTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIIOTa, (U3UYECKUE U
XAMHYECKHE CBOMCTBa (00mMe Kak TMpeACTaBUTENsS Kiacca KHUCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JISKAIIUe B OCHOBE MTPOMBIINICHHOTO
crioco0a mosydeHus: cepHoil kuciothl. [Ipumenenue cepHoil kucnorel. Conu
CePHOM KHCIIOTBI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCMHEHHI B IpUpoae. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUAMM Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPALICHHUS.

OO6mias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacHpoCTpaHEHUE B



npupojie, GU3nYecKre U XUMUYECKre cBoicTBa. KpyroBopoT a3oTa B Mpupoje.
AMMHak, ero Gpusnueckue U XUMUYECKUE CBOUCTBA, MOJTyYEHHUE U TPUMEHEHHUE.
Conu amMmoHUs, HX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIJIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOUIME KakK MpeACcTaBUTENs Kiacca
KHCIOT U crnenuduyeckue). Mcnonb3oBaHUE HUTPATOB U COJEH aMMOHHMS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE JTOXKIH, 3arPsI3HEHUE BO3AYyXa, MOUYBbI
u BosoémoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBorctBa. Oxcun  docdopa (V) u  docdhopHas kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noyueHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTJIEpOJ, aUIOTPOIHbIE
Moau(UKAIIMK, PACpPOCTPAaHEHHE B TpUpoJe, (DHU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoae. OKcuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIIOM
yraepona (IV), rumoreza riaoOaJibHOTO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMYECKHME U XHUMHUYECKHE
CBOMCTBa, IMOJydYeHHEe U NpuMeHeHue. KauecTBeHHas peakius Ha kapOoHart-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [lpuponHble HCTOYHUKH  YIIEBOAOPOJOB  (Yroib,
IPUPOIHBIN ra3, HePTh), TPOAYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [loHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpPax,
Oenkax, yrieBoJax — M UX POJIM B KM3HU yelioBeka. MaTepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢wusnueckue W XHUMHUYECKHE CBOWCTBA, IIOJYyUYCHHE U
npumeHenne. CoenuHeHuss KpemHus B mpupoze. OOmume mpencraBieHusi o0
okcuje kpemuus (IV) u kpemHueBoit kuciaore. CUIMKAThI, KX UCIIOJIH30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. Ba)kHeiiine cTpouTenbHbIE MaTEpUAIIbl: KEPaAMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiiemMbl 6€30macHOTO UCTIONB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPTraHWMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPU/-UOHBI U HAOIIOJICHUE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaronue (pu3ndeckne U XuMHUYECKUE
CBOMCTBAa TQJOI€HOB W HX COEJUHEHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), O3HAKOMJICHHE C OO0pas3laMu XJIOPUIOB (TaJOTeHUIOB),
O3HAaKOMJICHME C o0pa3mamMu cepbl M €€ COCOUHEHHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEpUANIOB), HAOIIOJIEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOWCTB  pa30aBIEHHON CEpHOM  KHWCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMIOJIeHHe TMpu3HaKa e€
MPOTEKAaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢pocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BHUJEOMATEpHUAIOB), oOpa3lamMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUEe, COONpaHue, pacrio3HaBaHuEe U
M3yYEHUE CBOMCTB aMMHUaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH



ammoHust u  (docdaT-uOH W  U3yYEHHWE TNPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YUYEHHUE MOJACIECH KPUCTAIITUYECKUX
peméTok anMmasza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOILECCOM
a7copOIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, TOJIydeHHe, coOWpaHHe, paclio3HaBaHWE W W3YYCHUE CBOMCTB
YIJAEKUCIIOT0 Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHHUE IMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHMUSY .

MeTaabl M UX COeINHEHH S

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaJIoB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsl KPUCTAINIMYECKAS PEHIETKA. DIEKTPOXUMHUUYECKUHN PsJl
HanpspKEeHU MeTamioB. Du3nYeckue M XMUMHUUYECKUE CBOMCTBA METAIIOB.
OO6mue crocoObl ToNydeHUsT MeTayioB. [loHsATHE O KOpPpO3WMH METaslIoB,
OCHOBHBIE CIOCOOBI 3aIMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[leounble  MeTayuibl: TosiokeHWe B Ilepuoguueckoid — cucTeMe
xuMnueckux 3meMeHToB /. 1. MeHneneeBa, CTpoeHHE UX AaTOMOB, HAXOXKICHUE
B mpupojse. Puznueckne W XUMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHIBI HAaTpus W Kaius. [IpuMeHeHue IemoYHbIX
METaIJIOB U UX COCIUHECHUM.

[IlemouHO3eMENBHBIE METalIbl MarHud W KaJIbLMUK: TOJ0XXEHHUE B
[lepuoguueckoit cucreme xumuueckux odiaemeHtoB JI. . Mengeneesa,
CTPOCHHE HX aTOMOB, HaxoxJeHue B npupoaec. Ouznyeckne U XUMHYECKHE
CBOWMCTBA MarHusg W Kalbliud. BakHeiine coeauHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHui: monokeHue B Ileproanyeckol cUCTEME XUMHUYECKUX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKICHHUE B MPHUPOJE.
dusznyeckue M XUMHUUYECKHE CBOMCTBAa amtoMHHHSA. AMGOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B Ileppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOCHUE aTOMa, HAXOXAEHHUE B mpupoae. PU3ndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, HX (PU3HUYCCKUMH
CBOWMCTBaMH, HW3Yy4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIls M HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHME BHACOMATEPUAIIOR),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOBI, MPOIIECCAa TOPEHHUS JKEJIE3a B KU CIOPOJIE
(BO3MOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMHU HaTpus, Kaausg W Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClIeOoBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIFOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmure MeTaIbl U UX COEIUHECHUS).

XUMHA U OKPYKAKOIIAA Cpeaa



BemecrBa u Marepuassl B MOBCEIHEBHOW JKU3HU 4YernoBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOrax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHNE OKPY KaIoIel cpeapl (mpeaenbHas JOMyCcTuMas
KOHIIeHTpamusi  BemectB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUUECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKJIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzaius mMexXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHbBIX
NOHATHM, TaK W TOHSATUM, SBISIIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HaAOIIOACHHE,
AKCHEPUMEHT, MOJEIIUPOBAHHUE, U3MEPEHUE, MOJENb, SBICHUE, NapHUKOBBIN
3 PeKT, TeXHOIOTUSI, MaTEPUAIIBI.

®dusukKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsj]l, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDJIEKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoO€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKue BEJIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATILHBIE
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
NIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa3oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOM U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMaMH MOBEJACHUS U CIIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAaMOPAa3BUTHS U COLUANTM3ALUN 00YUarOIINXCS.

JIM4HOCTHBIE  pe3yibTaTbl  OTPA)XarOT TOTOBHOCTh  OOy4YaromMXCs
PYKOBOJICTBOBAThCS CHUCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIUA W
paciIMpeHre onbiTa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpnoTHYeCcKOro BOCIIUTAHUA:

IIEHHOCTHOTO  OTHONIEHUSI K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUUECKOMY M HAyYHOMY HACJEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTU BIAAETh JOCTOBEPHOU
uHopMalMer O TEPeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMS

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBHIaX MEXKJIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M JAPYTHUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU Y4€OHBIX, O3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKIX
AKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce OTol  yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIIKM CBOMX
TOBapHUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHUS CYIIIHOCTU HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPHUPOJIBI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa TOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOoAWMble i OOBSCHEHUsS HAOII0MaeMbIX MPOILIECCOB M
SIBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON W YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padOThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoi, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K camM000Opa3OBaHUIO, IMPOEKTHOW U  HUCCIEA0BATEIbCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHS 00YYCHUS B
JIaJIbHCUIIIEM

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3ZHAHUE MOCIEICTBUI U
HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS AQJIKOTOJsl, HApPKOTHKOB,



KypeHHusi), HEOOXOJAMMOCTH COOJIIOACHUsI TMpaBwyl  OE30MaCHOCTH  MpHU
oOpaIieH ¢ XMMUYSCKUMH BEIIECTBAMH B OBITY M peaTbHOU KU3HH,

S) TPy10BOr0 BOCIIUTAHUS:

HWHTEpeC K MPaKTUUYECKOMY H3Yy4YeHHIO mpodeccuil u Tpylna pazauyHOro
poja, yBaXeHUE K TPYAY U pe3ysibTaTaMm TPYAOBOU JNEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHMCHCHHS MPEIMETHBIX 3HAHWHA MO XWMHH, OCO3HAHHBIA BHIOOD
WHJVMBUAYabHOW  TPACKTOPUM TPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YyCIemHon TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUS
HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOdEeCCUOHAIBHOM
cpene;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11e7Iec000pa3HOe OTHOIIEHUE K MPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE IIEHHOCTH 370POBOT0O
u Oe3omacHoro obpasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMS MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeaou, s
MOBBIIMICHUSI YPOBHSI JKOJOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJJOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIBHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocrtaBe meranmpenMETHBIX pPE3YyJIbTATOB BBIIEISIOT 3HAUYMMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs,
NOPUHIIMI, TUIMOTEe3a, (akKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U Ipyroe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOpPMHUPOBATH
Npe/CTaBlieHne O I1EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeWcTBUs (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble ornueckue AecTBUA:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBINIJICHUSI TP OCBOCHUU
3HAHHWH: PACKPBIBATH CMBICT XUMHUECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUMN, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMHUYECKUX
peakinii, yCTaHABIWBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTHh JIOTUYECKUE PACCYXKACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JCJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe IMO3HAHMUS TMOHATUS (TPEeIMETHBIE W
METanpe/IMETHbIE), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIEe B
XAMHH, TPeoOpa3oBbIBATh HIUPOKO TPHUMEHIEMBIE B XUMUU MOJCITHHBIC
MPEACTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (opmylia
U ypaBHEHUE XUMHUYECKON pEaKIMH — MPHU PENICHUH y4eOHO-TI03HABATEITHHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3y4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIE CBSI3M W TNPOTHUBOpPEUUs] B
M3y4aeMbIX MPOIIeCCax U SIBICHUSX.

Bba3oBble ucciaenoBaTe/ibCKie AeiiCTBUS:

yYMEHHUE HUCTIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KAayeCTBE OCHOBBI MJig (DOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHrne OmbITa MO IUIAHUPOBAHUIO, OpPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (PopMyaupoBaTh 0000IEHUs
U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJieJaHHOM padorTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHbIX BUJAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHYECKOrO COJICpIKAHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKH OIICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEJICIIEHHOTO TUIIA, TPUOOPETEHHE OTbITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTIO WCIIOJB30BAHUS PA3JIMUHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku U UX KOMOUHAIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEA0BATENBCKON JEeATENbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHOM CPEIBI.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) IO
CYLIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pEe3yJbTaThl MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMEHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  NIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpeleNIeHHEe KPUTEPUEB MO OIICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BRIOMpaTh Haubosee 3 PEeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLIEHUBATh COOTBETCTBUE MOJYUYCHHOTO PE3yJIbTaTa 3asiBICHHOW LEIU, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiaracéMble B YCIOBUH
3aJlaHU M.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboyelt MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HaydHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBui, cnenuduyeckue IS TpeAMETHOM obnacth «XUMUA», BUIBI
JNEATENbHOCTA IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
mpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX.

K xonmy oOydenust B 8 kijiacce mpeamMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASI U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas J0Ji1 XHUMHUYECKOTO »JJEMEHTa B COCIUHCHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHHE, COJIb,
AJIEKTPOOTPULIATEILHOCTD, CTEIICHb OKWCIICHUS, XUMHUUECKAsl peakius,
KJ1accu(puKaIus peakiuii: peakiiuu COeMHEHUS, PEaKIIUU Pas3IOKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 2K30- U DHJIOTEPMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuTan b, paAUyC aToMa, XUMHUYECKas CBS3b,
NOJISIPHAsT W HENOJsIpHash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAs
KOHLICHTpAlIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
NPUMEHATH 3TH NOHSITUS MPY ONMCAHUM BEUIECTB U UX NTPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyIl
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIUN;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAMICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIAcCy
COCIMHEHUN 1Mo (QopmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAS U
VMOHHAs1) B HEOPTaHUYECKUX COECUHEHHUSIX;

e packpeiBath cmbica llepuonnueckoro 3akona [[. M. Mennaeneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUs MACChl BEUIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu30BaTh TadmuMuHylo ¢Gopmy Ilepuoamdeckoii
CHCTEMBl XHMHUYECKUX DJJIEMEHTOB: pAa3jinyaTh IOHITUSA «TJIABHAS
noarpynmna (A-rpynmna)» u «nodounast noarpynmna (b-rpynmna)», mainbie
1 OOJIBIIIE TIEPUOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabmune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHTtoB J[. U.
MenzeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsan  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMUYECKUE
BEIIECTBA, XUMHUECKHUE PEaKnu (10 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKkIuu BEIeCTB, M0 TeTUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3NMUYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEpaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKaHUS XHUMHUYECKHX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJSIPHYIO MAacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa 1o (opmyie
COCIMHEHHS, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOIUTH
pacuéThl MO0 YPaBHEHUIO XUMUYECKOU PEAKINH;

NPUMEHSATh OCHOBHBIC OIEpAIMA MBICIUTEILHON JEATEIbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE TMPUYUHHO-CIEJACTBEHHBIX CBS3CH — JIA
W3yYeHUs] CBOWCTB BEIIECTB W XUMHUYECKUX PEaKIUN, €CTCCTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/JICITHPOBAHKE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

CIeIOBaTh  TpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIamM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYUYCHHUI0O U COOMPAHUIO
razo00pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUTOTOBICHUIO
pacTBOpPOB C  OMNpeNeNEHHOM MaccoBOM J10Jedl  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOIAUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB WIENOYEH W KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (TakMyc, heHodTaienH, METUIIOPAHK U IPyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

PAcKpbIBaThb CMBICJ OCHOBHBIX XUMHWYECKUX MOHSATHUM: XUMUYECKUI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
s ekt peakuur, MOJb, MOJSPHBIM 00BEM, pacTBOp, SIESKTPOIHUTHI,
HEAJNEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM UOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTENDh, BOCCTAHOBUTENb, OKHCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEPHOCTh, XHMHUYECKash CBs3b (KOBaJIGHTHAs,
WOHHAsl, METaJuIMuecKas), KpUCTAJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATHA H
MPUMEHSITH 3TH NOHATHUSA MPU ONMMCAHUU BELIECTB U UX MPEBPALCHU;
WCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY JUIsl COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONpeAesATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COEJWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAIIEHKHOCTD
BEILIECTB K OMNpEAeIEHHOMY KJIacCy COEIUHEHUU 1o ¢dopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METa/lInuecKkas) B



HEOPTraHWYECKUX COETUHEHUSX, 3apsi] MOHA 0 XMMHUYECKOU (popmyie,
XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUUECKHUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJIaBHas noArpynmna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpymnma)», manbie u OOJbIIME TEPHUOJBI, COOTHOCUTH
0003HayYeHusl, KOTOPhIE HUMEIOTCS B NEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsiA sjpa, oOlIee YUCIO JIIEKTPOHOB U
pacrpesieyieHe HUX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COEUHEHUN B
npenenax MajblX MEepUOAOB U TJIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEaKIUH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakluy BEIIeCTB, MO TEMIOBOMY 3(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME U ClielU(PUUecKre XUMUYECKUE
CBOICTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEPKIas OMNHCaHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIUi;

COCTaBJISATh YPABHEHHUS DJIEKTPOIUTUYECKOW JUCCOLMALMM KHUCIOT,
HIeJI0Yed W COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakUui
MOHHOTO  OOMEHa, YypaBHEHHUS  peaKlHil,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE TN'€HETUYECKOU CBSI3M MEXKAY BEIECTBAMHU PA3IUYHBIX
KJIACCOB;

PAacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COEIMHEHUs, MAacCOBYIO [OJII0 BEUIECTBA B pPAacCTBOPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON peaKklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXkKe IMpaBwiIa OOpalIieHHus C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOIYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaClO3HAaBaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, Kapobonat-, ¢Qocdar-, cummkar-, cynbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEUIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O0O0O0OIIEHHWE, CHUCTeMaTHU3alIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — JJI1 U3y4EHUs] CBOMCTB
BEIIECTB U XUMUYECKUX PpEaKIUW, €CTECTBEHHO-HAYyUYHbIE METObI



MO3HaHUs — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (I (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 ) bubnuorexa [JOK
' U MIPAKTHUYECKOU https://m.edsoo.ru/7f41837¢
JESITEILHOCTH YEJI0BEKA
12 BemiecTBa 1 XuMu4deckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTB
)1 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Boaopon.Ilonsitue o g ! bubnuoreka [IOK
) KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopebl. 5 1 ! bu6mmoreka [JOK
' ITousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIAaCCHI
bu6mmoreka [JOK
24 HEOPraHUYECKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c




Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MennesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3.1 XUMHWYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crpoenue aToMa

XUMHYECKASA CBA3b.

39 OKUCIUTENHHO- g : bu6moreka [IOK
' BOCCTAaHOBHUTECIIbHBIC https://m.edsoo.ru/7f41837¢c
peakuun
MToro 1o pasrer 5 bu6moreka [IOK
pasieiy https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
Pe3epBHOE Bpemst 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 68 4 5




9 KUIIACC

HauMeHoBanue KoaudecTBo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH s : bubnuoreka [IOK
' OCHOBHBIX Pa3eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX pPeaKInil
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINAIINSA. g 1 ! bu6moreka [IOK
' XMMUUECKUE PEAKIINU B https://m.edsoo.ru/7f41a636
pacTtBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M1 UX COeTUHEHU S
OO0111ast XapaKTepPUCTHKA
P P bubmuoreka [{OK
2.1 XUMHAYECKHAX DJIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO0111ast XapaKTepUCTHKA
P p bu6mmoreka [JOK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynnel. Cepa u e€

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




COCIMHEHUS
OOmast xapakTepuCcTUKa
)3 XUMHUYECKHX JIEMEHTOB ; bu6mmoreka [{OK
' VA-rpymmsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop ¥ UX COCTMHCHHUS
OO011as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nonorexa
2.4 IVA-rpynnel. Yriepon un
pYH pos 8 https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3znen 3. Mera/uibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
30 Baxneiinne MeTaibl 1 16 bubnuorexa [JOK
) WX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi 1 OKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarsl B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
n Hara undposbie
Tema ypoka KonTpoJbHbIe IpakTuyeckue
/ Bcero U3y4eHusl odpa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Poss xumuu B bu6moreka [IOK
JKU3HU yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bu6mmoreka [IOK
[TonsiTHe 0 MeTOaX MO3HAHMUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
Te
[TpakTruueckas pabora Ne 1
bu6mmoreka [JOK
«IIpaBuiia paboThI B 1ab0paTOpuun
3 . 1 https://m.edsoo.ru/ff0d23
U IpUEMBI OOpaIEHHS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [JOK
UucThble BEIecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cMmecei ca
[IpakTiueckas pabora Ne 2 bubnnoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKU TTOBAPEHHOU COJIH)» c8
b K
6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a




6¢

XUMHUYECKUE DJIIEMEHTEI. 3HAKU

bubmmorexa [{OK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JICMEHTOB e
bubmmoreka [IOK
8 [IpocThle u cnokHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YYEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
bu6moreka [IOK
BelecTB. Xumudeckas hopmysa.
10 https://m.edsoo.ru/ff0d2ea
BanentHocth aTOoMOB .
XUMUYECKUX DJIEMEHTOB B
OTHOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OrtHOcuTeNnbHAsA MOJIEKYISIPHAS https://m.edsoo.ru/ff0d32
Mmacca 3c
bu6mmoreka [JOK
MaccoBas 107151 XHMHYECKOTO
12 https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bub6 K
KomnuecTBo BemecTa. Moub. uomorera O
13 https://m.edsoo.ru/ff0d52
MousipHast macca
30
bubmuoreka [JOK
du3nYeCKre U XUMUYECKUE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMHUYECKas PeaKIus .
15 | Ilpu3Haku U yciloBHs NIPOTEKAHUS bubnuoreka [IOK




XUMHUYECKUX PEaKLINi

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

3aKoH COXpaHEHHUs MacChl

bubmmoreka [{OK

16 | BemecTB. XUMHUYCCKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Beruucnenus koauyuecTBa, MacChl bubmmoreka [IOK
17 | BemiecTBa 1o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYIECKHX PEaAKIHid 08
Knaccudukanus xumuaecknx
. bu6moreka [IOK
peakiuii (CoeTuHeHus,
18 https://m.edsoo.ru/ff0d3f3
pa3oKeHUs, 3aMEICHNUS, 4
oOMeHa) 4
M. B. JlomoOHOCOB — y4€HBIii- bubmuorexa [JOK
19 | osHuuxnoneauct. O6061eHne U https://m.edsoo.ru/ff0d40
CHCTEMATU3AIUS 3HAHUH c4
Kontponbnas padota Nel o reme bubnuoreka [IOK
20 | «BemecTBa U XUMHUYECKHUE https://m.edsoo.ru/ff0d42
peaKIun» 90
Bo3nyx — cmecsk razos. CoctaB bubnuoreka [IOK
21 | Bozayxa. Kucinopog — 3neMeHT u https://m.edsoo.ru/ff0d44
mpocroe BemecTBo. O30H 8e
Ou3nyecKue U XUMHUIECKHe
. bubnuoreka [JOK
CBOCTBa KUCIIOpOAa (peaKiuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropeaue). [lonarue 14
00 okcuaax T
23 | CrnocoObl momyyeHus: KUCIOpoaa bubnuoreka [JOK




B JJabopaTopuu
poMbIIIIEHHOCTH. [IprMeHnenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
Ta

TernoBoit 3¢ dexT XumMIIecKoit

peaxkuuu, NOHATHE O bubnuorexa [JOK
24 | TepMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHIAOTEPMUYECKUX 90
peaKIusx
Tonnuso (HedTh, Yroiab U METaH). bubnuoreka [IOK
25 | 3arpssHeHue BO3ayXa, CIIocoObI https://m.edsoo.ru/ff0d4c
€ro TPEIOTBPAIICHUSI 4a
[IpakTiueckas padora Ne 3 no
bu6mmoreka [IOK
teme «[lonmyduenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO 5
CBOMCTB» B
Bonmopon — snemeHT 1 mpocToe bubmuorexa [JOK
27 | BemectBo. Haxoxaenue B https://m.edsoo.ru/ff0d4d
npupoIe do
dOu3nYecKUe U XUMUYCCKUE bubnuoreka [JOK
28 | cBoiictBa Bojgopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJOPOJA do
bubnuoreka [JOK
29 | TloHaTHe O KUCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoObI mostydeHus: BOAOPOia B bubmorexa HOK
30 yi p https://m.edsoo.ru/ff0d4d

nabopaTopuu

do




[Tpaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bubmmorexa [{OK

31 https://m.edsoo.ru/ff0d414
BOJIOpOJIa, U3yUCHHUE €TO )
CBOUCTB» =
MousipHblit 00BEM ra3oB. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00n€Ma, KOJIMYeCTBa
bubmmoreka [{OK
BEII[ECTBA I'a3a 10 €r0 H3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WITH 0
00BEMY T
Brraucienust 00MOB ra3oB 1o
bu6moreka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUIH 08
ra3oB _
bu6mmoreka [IOK
dusnyeckre 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI
7a
CocraB ocHoBauuii. [loustue 00 Bubmorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax
e2
Boga kak pactBopuTes.
bubnuoreka [JOK
HacrpleHHble 1 HEHACKIILICHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE T
13 IIpakTtuyeckas padora Ne 5 no bubnuoreka [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e




C ONpeACIEHHOM MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTpomabnas pabora Ne2 no teme

bubmmoreka [{OK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoxn. Boga» 4
bubmmoreka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue n xXumMu4eckue bubnuoreka [IOK
41 CBOIICTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCH/IOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
Kiaccudukanys, HOMEHKIATypa ca
bu6mmoreka [IOK
[Tonydyenne u xuMuuecKue
43 . . https://m.edsoo.ru/ff0d67
CBOWCTBAa OCHOBaHUM ca
. bu6mmoreka [JOK
Kucnotsr: cocras,
44 https://m.edsoo.ru/ffOdfee
Kiaccudukanys, HOMEHKIATypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4eckue
45 s https://m.edsoo.ru/ff0dfee
CBOHCTBA KHCJIOT 5
Conu (cpenHue): HOMEHKIATYpa, bubnnoreka [JOK
46 | cnocoObl MOTy4YeHHUS, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuoreka [IOK




Pemrenne skcniepruMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIACChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
Tc

I'eneTmueckas CBA3b MCKOY

bubmmoreka [{OK

48 | KJIaccaMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COeIUHEHUN 50
O06o01meHre U CHCTEMAaTH3aITHs bubnmorera [TOK
49 . https://m.edsoo.ru/00ad9¢
3HAHHUH
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6mmoreka [IOK
KJ1accu(PUKaIUu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsTHE O TpynTIax 2
CXOJIHBIX AJICMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Tepuoauueckas cucrtema
52 https://m.edsoo.ru/00ada5
XUMHUYecKuX djaeMeHToB 1. Y. 26
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