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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIMUMU TMpenojaBaHus ydeOHOro rmpeamera «XuMus» B
oOpazoBaTebHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsS1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;

Croco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE



oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUN
OPraHN4YeCKON XHUMUH.

CrpykTypa coaep:kaHHusl MPOTrpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxoga kK €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWK HA OCHOBE TEOPETUYECKUX IMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTAaBJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CUCTEMHOM IPUPOJIbL, HEHHOCTHOI'O OTHOLLICHUS K HAYYHOMY 3HAaHUIO U METOAAM
[03HaHUs B Hayke. M3yueHne XMMHM NMPOUCXOIUT C MPUBJICYEHHEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
Kkiacce» U «dusnka. 7 knacey.

[lpy wW3yyeHWW XUMHHM TPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeNIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUA —
BOKHEHTINX (DAKTOB, TOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAayKd, B MPUOOMIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUYCHUH BEIIECTB U XMMUYECKUX pEaKIUi, B
(GbopMUPOBaHUY U PA3BUTHH IMO3HABATEIIbHBIX YMEHUHN U UX TPUMEHEHUH B y4eOHO-



MO3HABATEIBbHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUN MPABUJI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUE 1IN, KaK:

— (opMHuUpOBaHHE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HampaBJIICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOoe TMPHOOIICHUE
oOydJarImmXxcss K CaMOCTOSTCIBHOW TO3HABATEIBHOW JACATCILHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATEIBLHOCTH, IMO3HAHUS W CaMOTIO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJFOUEBBIX KOMIICTCHIUI), MMEIONIUX YHHUBEPCAIbLHOC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIIMOHAJTLHOM U ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEro MHpA, WCIOJIb3YS 3HAHUS W ONBIT, IMOJYYCHHBIC MPH H3YYCHHH
XUMHH, IPUMEHATD UX MPU PEUICHUHU MPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBOM
NEeSITEBbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalolUMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JEATEIBHOCTH B IEISAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HAMPABICHHOCTH JalbHEHIIIETro
o0yJeHHUS.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pazaeneHus: cMece.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMUYECKUE SBJICHUSI. XUMUYECKasi peakiusi U €€ MpUu3HaKu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMMCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEUCTBHE Kele3a ¢ pacTBopoM conu menu (I1),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHHUS  ONbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TeroBoil >P(peKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CITOCOOBI Mony4yeHust. Kucinorer
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpEe. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syromirie  (OCHOBHBIE,  KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKUE CBOWMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C METalIaMU (HATpUEM H
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBOpoMm cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, PeaKiiuil
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB J[. WM. MenpaeneeBa. Ilepuonbl W TpyIIIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MennpeneeBa. XapaKTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanyeckoro 3akoHa u [lepuoguyeckoit CHCTEMbI XUMUYECKHUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSITHUS: Hay4YHbIM (pakT, rumoresa, Teopusl,



3aKOH, AaHallu3, CHUHTE3, Kiaccu(ukanus, NEePUOJUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHUE, MOJIENb, IBICHHUE.

®usznka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEILECTBa, ra3, (U3HUYECKHE BEJIMYUHBI, €IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOINaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [leproanueckasi cuctema XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KaUsl, KAJIbIHU U UX COSTUHCHU N
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoid cucreme
CTPOEHUEM UX aTOMOB.

CrtpoeHue BemeCTBa: BHUJIbI XUMUYECKOM CBSI3U. THIBI KPUCTAIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSLIUXCS K PAa3IMYHBIM KJlacCaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIJIoBoMY 3(ddekTy, 1o
U3MEHECHHIO CTETICHEHW OKUCICHHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHHSI.

[lonsiTue o ckopocTH xuUMU4eckod peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o xaramuse. [lonsaTue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIUAIOIIME HA CKOPOCTb XHMHUYECKONW PEAaKUUH U IOJIOKEHUE XHUMHYECKOrO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[UU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YPaBHEHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust IEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEAJICKTPOIUTHI.
Katnonbl, annonsl. MexaHW3M JUCCOIMAIIMUA BEHIECTB C Pa3IUYHBIMH BUJIAMU
XUMHU4YeCKor cBs3u. CTeneHpb auccoruanvi. CuiabHbIe U CJ1a0ble SJICKTPOJIUTHI.



Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLMALINH.
KauecTBeHHbIE peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CoNEl.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEeMeTauloB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIeJOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, IPOLIECCa AUCCOLUALIUM KUCTIOT, IEJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MAaTepUajoB), MPOBEJCHUE ONBITOB, WUIUTFOCTPUPYIOLUIUX
OpU3HAKU TPOTEKaHUs peakluuil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX pEaKIMii HA MOHBI, PEIIEHUE IKCIIEPUMEHTATIBHBIX 3a/1a4.

HemeTaJibl 1 X COeITMHEHUS

OO6mast xapakrepucTuka TraloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyecKkue CBOWCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOICTBA HA IPUMEPE XJI10pa (B3aUMOICHCTBUE
C MeTaJUlaMH, HeMeTajUlaMH, Iuesoyamu). XiiopoBomopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOWCTBA, IIOJIy4YEHHE, IIpUMeHeHue. [JlelctBue Xxjuopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mast xapakrtepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3nUecKre 1 XUMUYECKUE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEeaKkluu, JeKallle B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOJMYy4YEeHUs] CEpHOM KHUCHOTHL. [IprmeHeHune cepHOM
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne ceppl u €€ coenMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MPeOTBPAILCHUS.

OOmias xapaktepucTuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHs. A30T, paCIpOCTPaHEHHE B IPUPOJE,
duznyeckue U XumMuieckue cBoiictea. Kpyropopot azora B npupoje. AMMHAK, €ro



dbu3YecKue U XMMUYECKUE CBOMCTBA, MOdyuyeHHe U npumeHenne. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, GU3UYECKUe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT U cruenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAYECTBE MUHEPATbHBIX YAOOPEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKJIM, 3arpsi3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB). Docdop, alTOTPOIHBIE
Moaudukauuu pocdopa, puznyeckue u xumuueckue corctra. Oxcup dochopa
(V) u dochopnas kucnora, puznueckue M XMUMHUECKHUE CBOWCTBA, MOJyUYCHHE.
Ncnonw3oBanue pocdaToB B kKauecTBE MUHEPAIHHBIX YI0OPEHUH.

O6mas xapaktepucTtuka anemMeHTOB [VA-rpymnmnbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOIHbIE MOIU(PUKAIUH,
pacrpocTpaHeHue B npupoje, Gu3n4ecKue U XUMHUYECKHUE CBOMCTBA. AJcOpOIus.
Kpyrosopor yrnepoga B mnpupoae. Oxcuibl yriepoaa, uX (QU3HMYECKUE U
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUe MpoOIeMBbl, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV),
TUIIOTE3a TJI00AJBHOTO TOTEIJICHUS KIWMaTa, NMapHUKOBBIA 3 dexT. YroiibHas
KAclIoTa M €€ coiu, X (U3UYECKHE M XUMUUYECKHE CBONCTBA, IMOJIYyUYCHHE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CETCKOM XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl WX TMepepaboTku (OCH3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oenkax, yrieBojgax — U ux
polii B OKM3HM UelOBeKa. MarepuanbHOE E€IWHCTBO OPraHHYeCKHX U
HEOPraHWYECKUX COCAUHCHUM.

KpemHunii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, IMOJYYCHHE U
npumeHenue. CoennHennst KpeMHust B mpupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemaus (IV) u xpemaneBoit kuciore. CHIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MIPOMBINIJIEHHOCTU. BajkHeHIne CTpoUTeNIbHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. [IpoOmembl  OG€30MMacCHOrO  MCIIOJIL30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pasIoB HEOPTAaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkarolue (U3NYECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHoB M UX COEAMHEHUM (BO3MOXHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE € 00pa3iiaMu XJI0pHUI0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMu



ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHKEe TIpoliecca 00yTIMBaHUsl caxapa MoJj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YUEHHE XUMUYECKHX CBOMCTB pa30aBICHHOM CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHOMN peakiuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKMMH CBOWCTBaMH a3oTa, ¢ocdopa U UX
COEIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u pocopHbIX yT0OpEeHUH, TOydeHUEe, cOOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMI HA HMOH aMMOHHUSA U
dochar-uoH W uU3ydeHUE TIPU3HAKOB UX MPOTEKaHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOThI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yYCHHE MOJCICeH KPUCTAUIMYECKUX pPeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOIMKU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, IOJIy4YEeHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJIEHME C NPOAYKIHUEH CHIMKATHON MPOMBIIIIEHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3aJad 1Mo Teme «BaxkHeillune HemeTamabl U UX
COEZTMHECHUSD.

MeTta/uibl M UX COETHMHEHMS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM
ux mnonoxeHuss B llepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u ctpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTAIMYECKAass  pemETKa.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oo1me
criocoObl ToTydeHuss MeTauioB. [loHATHE O KOppPO3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
anemenToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B IMPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COEIMHEHU.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIOKEHUE B
[Tepunoanueckoil cucreme xumuyeckux semenToB 1. 1. MenaeneeBa, CTpoeHUE HX
aTOMOB, HaxOXJeHUE B npupojae. Ouznuecknue u XMMUYECKUE CBOMCTBA MarHus 1
Kanblys. Baxueume coefuHeHUs KaTbIus (OKCUI, TUIPOKCHU, CoJn). XKECTKOCTH
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AJtoMUHMH: noy10keHne B [leproanyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aroMa, HaxoxkJAeHUe B mpuponae. duznueckue u



XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOCHUE aToma, HaXOXIeHUE B mpupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TUIpOKCU bl U conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJIbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHS OKCHIA
KaJlbliUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJBb30BAHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbIUs, ATFOMUHMS, IIMHKA, skee3a (11)
u sxene3a (II1), menu (II), HaGnroMeHME W OMMCAHHME TPOIECCOB OKpPAIIHMBAHMUS
IIaMEHU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXXHO HCIIOJIb30BaHHE
BUJIEOMAaTEpHaJIOB), KCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJPOKCHUIA IIMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4d 1o Teme «BaxkHeiue
METAJUJIbI U UX COCJUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW >KM3HM uelloBeka. bezomacHoe
UCITOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momorns npu
XUMHUYECKHX 0KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollel cpenbl (mpeaesbHas 0IycTUMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 HCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHATUM, SABISIOMIUXCS CUCTEMHBIMHU JUISI OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHHUE, H3MEPEHUE, MOJEINb, SBJICHUE, IMAPHUKOBBIN
(b exT, TeXHOIOTHS, MaTePHAIIbI.

®dusuKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,



PanOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUYECKUIl  3aps, IPOBOJTHUKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (OTOPIEMEHT, BELIECTBO, TeJ0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKas
pemérka, CruiaBbl, (U3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOEe
IPOCTPAHCTBO, IUTAHETHI, 3BE3/b1, CoHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHHEpAJIbHBIC
yaoOpeHwsl, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOITaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAllUhd U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIANETh JOCTOBEPHOW HH(pOpMAaILHE o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/a4, BBIIOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB,
CO371aHUH YU4EOHBIX MMPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX



TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIH0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpyia pa3IudHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM IS TEIHLHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAaHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEeW UX PEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACHSIOT 3HAYUMbBIC JIA
dbopMupoOBaHUST MUPOBO33PEHUS OOIIIEHAYYHBIEC TOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akr, cucrema, NPOILECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1eCTBUA (ITO3HABATEIbHEIE,



KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKY, yCTaHABIMBATh B3aMMOCBSA3b C JPYTMMHU TMOHSITUSMH), HUCIOIb30BaTh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1au, ¢ y4ETOM
ATUX MOJIETBHBIX TMPEJCTABICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JUISl BBIMOJHEHUS



y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYypOil aKTUBHOI'O MCIOJIb30BAHMSI PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UH(DOpMAUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYruMH opMaMu rpauKu U UX KOMOMHAIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce y4yeOHOU W
HCCJIEeI0BATENbCKON AEATENbHOCTH MH(DOPMALMIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSTHUE OKPYXKAIOLIEW NPUPOIHOU
Cpeapbl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  ITO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1ab0paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUeOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENIBHO OMNPEAENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee »h(PEeKTUBHBIE CIIOCOOBI PEIIeHNs] YIEOHBIX H
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IpejiaraeMble B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
CoNlep KaHMsl, YCTAHOBJICHHOTO JAaHHOW ¢enepasibHON pabodeil mporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYarOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
NEeUCTBUM, crermuduyeckue UIsi MOPEAMETHOM 007acTh  «XHUMUS», BHJIBI
NEATENbHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUSA, €ro HMHTepIpeTaluH,



peoOpa3z0BaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.
K xonny oOyuenus B 8 kiiacce nmpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IOHSTHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsT Macca, KOJHWYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEAKIUU PA3JIOKECHUSA, PEAKUUH 3aMEIICHUS, pPEaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, paJnyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSPHAs KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KATHMOH, AaHWUOH, pacTBOpP, MaccoBas JOJis1 BEIIESCTBA
(poI1eHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATUU W
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJUKY JJIsi COCTaBieHUs Qopmyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

OTpEENSTh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHNMYECKUX COCIUHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOKEeHUs B llepmonmueckoi cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonndeckoii
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XAMHYECKUX JIEMEHTOB (COCTAB | 3aps si7pa, 00IIee YUCII0 AIEKTPOHOB H
pacrpeielieHue UX 1Mo JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPAaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKMX IIPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKIuu;

IPUMEHATH OCHOBHBIE OIEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHE, CHCTeMAaTHU3aluio, Kiaccudukauio,
BBISIBICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 M3Yy4YEHHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAONIOIEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOU TOCYA0N 1 1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiIaM oOOpalleHus C BEIleCTBAaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(BoloOpoZla W KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PAaCTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0O HHIUKATOPOB (JIakMyC, (eHonTanenH, METHIOPAHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX TMOHITHI: XUMUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEAJEKTPOJIUTBI, JJIEKTPOJUTUYECKAS ITUCCOLMALINS, PEaKIUU HOHHOTO
oOMeHa, KaTaliuM3aTop, XWUMHUYECKOE paBHOBecHe, OOpaTUMble U
HEOOpaTUMble pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHS,



aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHA, VMOHHAas,
METAJTUYECKas ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAJIIIOB, CILIABHI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMYyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHMYEeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATH W XapaKTEpU30BATh
Tabnuunyro dopmy llepuonnueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJiblIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX BJIEMEHTOB (COCTaB U
3apsan  sapa, oOmIee 4YHUCIO AJIEKTPOHOB M paclpelesieHue HX TO0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpelesiax MaJlbIX NEPUOJO0B U
[JIABHBIX MOATPYIIII C YYETOM CTPOEHHS UX ATOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKWCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEMU(PUYECKUEC XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS DBJEKTPOJUTHYECKOM JTHUCCOLMALIMM  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKiuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PeaKLui;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IHMUHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCoOBYIO JIOJII0 XHMHYECKOTO »JeMeHTa Mo (opMmyne coeauHeHus,
MAacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHHIO
XUMHUYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyZIOBaHMEM, a TaKkKe TIpaBWwia OOpalleHus C BeleCTBAMH B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBIMIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTTBITOB MO TIOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPHI-, OPOMHUI-, HOAHI-,
kapOoHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUS W HOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE OTI€PAIIM MBICIIUTEIBHOMN 1€ATEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3ALINIO, BBISIBIIEHUE IPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — JAJI1 M3Y4YEHHs] CBOMCTB BELIECTB U XUMHUYECKHX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HaOJIIOJIEHuE,
U3MEpEeHHe, MOJIETUPOBAHHE, IKCIIEPUMEHT (peajbHbIN U MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HaunmeHoBaHMe pa3je/ioB U Komriectno tracon DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero KonrpoubHele 1IpakTHieckne o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pazjea 1. IllepBonayaibHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 5 bu6moteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo0.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kucinorax 8 1 bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jaemMeHToB /I, U. MenneneeBa. CTpoeHue aToOMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX 3eMeHToB [[. 1. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue aroma
3.2 XUMHUECKas CBI3b. 8 1 bubanorexa [IOK

https://m.edsoo.ru/7f41837¢c
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OKHUCIINUTEIBLHO-
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I

Hroro no pazgeny 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoiabubie | IlpakTuyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoTbI pecypebi
Pa3nes 1. BemecTBo H XuMH4yeckue peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmsl. ['amorensl https://m.edsoo.ru/7f41a636
2| o pmemee s ; oo LOK
' PYHIIBL 2P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemMeHTOB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COeJIMHEHUS
e | Soumrsmpmeems coaorm ; : ;| Bomoetok
' . PYIIIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Wtoro no pazneny 25
Pa3pnen 3. Merajibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
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Hroro mo pazneny 20
Paznen 4. Xumus u oKpyzkamonias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKA 3 BH6J.IHOTeKa HOK
https://m.edso0.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMms 3 bubnmorexa LIOK

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