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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM POTpaMMBbl OCHOBHOT'O O0IIIETO 00pa3oBaHMs, MPEACTABICHHBIX
B ®I'OC 00O, a Taxke Ha OCHOBE GeaepanbHOoi paboyeil mporpaMMbl BOCTIMTAHUS
U Cc yd4€TOM KOHICNIIMA TpernojaBaHusi ydeOHOro mpeameTa «XuUMHUS» B
o0Opa3oBaTenbHBIX Opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo xuMuM naé€T MPEACTaBICHUE O MENAX, OOIIel CTpaTeruu
oOydeHMs, BOCTIHTAHHUS ¥ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOTO
npeaMerTa, YCTaHABJIMBACT o0s13aTeIbHOE MPEeIMETHOE coJiepKaHue,
MpeayCMaTPUBAET pACIpEACIICHHe ero Mo KilaccaM M CTPYKTYPHUPOBAaHHE TIO
paszzmenraM W TeMaM TMPOTPaMMbl 1O XWMHH, OTMPEICTSIeT KOJIWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C y4E€TOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKA y4eOHOrOo TMporecca, BO3PaCTHBIX
0COOCHHOCTEM OOYyYarOIIMXCs, OMNpeAciasieT BO3MOXKHOCTH TMpeaMeTa s
peanu3anuu TpeOOBAaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTEIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TaKke TpeOOBaHUU K



pe3yiabTaTaM 00y4YeHUsI XMMHUU Ha YPOBHE LieJIeld U3y4eHUs! TPeAMETa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATEIbHOW JEATEbHOCTA OO0YYarolierocs IO OCBOCHUIO
y4e0HOTr 0 Co/IepKaHUs.

3HaHUE XUMHHM CIY>KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PECHUS
o0ydJaroierocsi, ero MpeACTaBICHUNA O MaTepPUAIBHOM E€IWHCTBE MHUPA, BaXKHYIO
poJib UTparoT GopMUPYEMbIe XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIECHUIX
SHEPIUM U 00 DBOJIIOIUMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPrETUUYECKOM,
MUIIEBON U IKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUA U
dbopmMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIILICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4eOHOW  JIEeSITeIHHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCIICIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK ¥ B TPOPECCUOHAILHON NeATeIbHOCTH;

3HAKOMUT CO CHeNU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIO0CTHOTO B3TJIsA/1a HA €UHCTBO MPUPOJBI U YETIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0Yy4aIOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTHUYECKOE
oOpa3zoBaHuEe 00YUYaAOIINXCS.

JlaHHbIE HampaBlieHHs B OOYYCHHH XUMUHU OOECIEeUMBAIOTCS CHElU(pUKon
colepkaHusl  yueOHOro  MpeaMeTa, KOTOphIM  ABIAETCA  TEAaroruuecKu
aJanTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha OMPENECIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHusi OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI MEPBOHAYAIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTHENBHBIX 3HAUYUMBIX TOHSITUI
OPraHUYECKON XUMHHU.

CrpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHHM C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro moaxoja k €€ uaydenuro. CopepkaHue CKIQAbIBAETCS U3 CHCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMHUYECKOU
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIHUITY
MIOCJIEIOBATENLHOIO PA3BUTHs 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona JI. 1. MeHnaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;



— TpeACTaBICHUNU 00 HJIEKTPOJUTUYECKOM JUCCOIMALUM BEIIECTB B
pacTBopax.

Teoperuueckue 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE ASMIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OHOTO
YPOBHS K APYTOMY, BBITIOTHSSA PYHKIIMHU OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOKHOCTEH MPaAKTUYECKOTO MPUMEHEHUS U TTOJTYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJACTaBICHUS O XMMHUUYECKOM COCTaBIISIIONICH HAYYHON KapTUHBI MUPA B JIOTHUKE
e€ CUCTEMHOMN MPUPOJIbI, IEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJIaM
Mo3HaHMs B Hayke. M3ydeHue XUMHHM TPOUCXOIUT C MPHUBJICYCHUEM 3HAHHUM U3
paHee M3yUYEHHBIX yueOHBIX mpenmeToB: «Okpyxaromuii mup», «buomorus. 5—7
Kiaccb» U «dusmka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMUHU TPOUCXOIUT (POPMHUpPOBAHKWE 3HAHUM OCHOB
XUMHUYECKOW HAyKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
JIEATEeIIbHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. 3a1aua
y4eOHOT'0 TpeJMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA —
BaXXHEHIIHNX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX TTOJIOKEHHM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOI'0 XapaKTepa, si3bIka HAayKd, B MPUOOLIEHUU K
HAyYHBIM METOJIaM TMO3HAHMS TPU U3YUYEHUH BEIIECTB M XUMHUUYECKUX pEaKInil, B
(dbopMHUpOBaHUY U PA3BUTHH IMO3HABATENILHBIX YMEHUHN U UX MPUMEHEHUH B y4eOHO-
MO3HABATEIBLHON U yueOHO-HCCIIeIOBATENHCKON JESTEIHbHOCTH, OCBOCHUH TTPaBUII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipu M3ydyeHUM XMMHUHM HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS Ba)KHOE
3HauYeHUE MPUOOPENIN TaKKe 1EH, KaK:

— (dopmupoBaHHe HHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

—  HamnpaBIICHHOCTh OOYYEeHHMs] HAa  CHCTEMaTH4YeCKOE TMPUOOIICHHE
oOydJarommuxcs K CaMOCTOSTEIHHOM TO3HABATEIBHOW JESTEIHHOCTH, HAYYHBIM
METO/MaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K
XAMHH;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIINX MPHOOPETCHUIO 00yYarOIIUMHUCS
OMbITa Pa3HOOOPa3HOW [EATENbHOCTH, MO3HAHUS WU CAMOIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYECHHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— @QopmupoBanre 00mel (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH M OLEHUBATH SBJICHUS
OKPY’KaIOIIEro MUpa, UCIOJIb3ysl 3HAHUS U OIbIT, MOJYYEHHBbIE MPU H3YyYEHUHU



XAMHWH, IPUMEHSATH WX MPU PEIICHUN TIPOOJIEM B IOBCETHEBHOMN )KM3HU U TPYIO0BOI
NeSATENbHOCTH;

— (¢opMmupoBaHHME Yy O0O0yYarolUMXCsi T'YMaHUCTUYECKUX OTHOIICHUH,
MOHVUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH DKOJOTHYCCKHU
1enecooOpa3Horo TOBEJAeHUs B OBITY W TPYIOBOM JAESATEIBHOCTH B LEJAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIENW IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIMTAHMIO HA OCHOBE YCBOEGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuUis M HaNpaBICHHOCTH JalbHEHIIEro
o0y4eHusl.

OO611ee 4nco YacoB, OTBEIEHHBIX JIs U3yUYECHHSI XUMHH HA YPOBHE OCHOBHOT'O
obmrero oOpaszoBanusi, coctarisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezelno), B 9 kiacce — 68 yacoB (2 yaca B HEZIENIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4elIOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass Macca. OTHOCUTEIbHAS
MOJICKYJIsSIpHast Macca. MaccoBas 10JIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUU.

KomnuectBo BemecTtBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEAKINi (COeAMHEHUS, PAa3JIOKEHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu U
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 000pPYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJII0ICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUISLUA, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpoMbIIUIEHHOCTH. Kpyrosopot
KHuciopoaa B mpupoje. O30H — amioTponHas MoAu(pUKAIUs KUCIOPOaa.



TemnoBoil 3p(HEKT XUMUYECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoOMCTBA BOAbl. Boma Kkak pacTBoputenb. PacTBOpHIL.
HacplieHHple 1 HEHACBIILIEHHBIE PacTBOPbI. PacTBOPHMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHMsA. HomeHnkiarypa ocHoBaHui. PU3MUYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoctn MertayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIEIICHUE COACPKAHUA KUCIOPOaa B BO3AyXe, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3iaMu OKCUIOB U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHWE, PACMO3HABAHMUE U HW3YUYEHHUE CBOIICTB
BOJIOpoJia (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BoamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PaCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeTaJlaMu (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHHE BUJEOMATEpPUAJIOB), HCCJEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOACHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METaNIaMH, PEaKIIUil
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTajljia IPYyTruM U3 PacTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a4a4 110 TEME
«BakHeHnIne Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(DUKALMM XUMUUYECKUX djeMeHTOB. l[loHsThHe O
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasl cucteMa XMMUYECKUX 3J1€MEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jimuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl M TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK AaTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMSl pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIaM U HEPHOIaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
IpaK/IaHHH.

Xumuueckass cBsi3b. KoBasieHTHass (MOJIApHAasT YW HENOJIAPHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéazu

Peanuzanusa MexXnpeaMeTHBIX CBS3€W NMPU U3YYEHHM XUMUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO61mue ecTecTBEHHO--HAY4YHbIC MOHATHS: Hay4YHbIA (hakT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiaccudUKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, UBMEPEHUE, MOJICIIb, SBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTU, U30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKHUM 3apsiji, BEIIECTBO, TEJO, O00BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
WU3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/bI, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, FTOPHbIE MOPO/IbI, MOJIE3HbIE
HCKOIIaeMbI€, TOILJIUBO, BOJTHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHUYecKasi peakuus

[Tepuoguyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB JI.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHHU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KAJIHSI, KATBIUS U X COCTMHEHUN
B COOTBETCTBHHM C TIOJIO)KEHHUEM »JJeMeHTOB B Ilepuogudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYECKUX PEaKIIUi MO0 Pa3IudHbIM MIPU3HAKaM (10 YHCITY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOoMY 3(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKHUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsiTue 0 ckOpocTH XUMHUYEeCKON peaknuu. [loHsTHE 00 00paTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTePOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJO0KEHHUE XUMHUYECKOTrO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnenue ypaBHEHHUI
OKHCITUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMl ¢ HUCIOJB30BAaHUEM METOja
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON JUCCOLUALINN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Ctenens auccounannu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHHS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiui OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpOliecca JUCCOLNALIMHT KUCIIOT, IIEJI0YeH U Conel (BO3MOMKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLINX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro oOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEeHUE, PEaKLHMHU PpPa3JioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA MpUMepe Xyiopa (B3auMOICHCTBUE
C MeTaJUlaMH, HEMeTajUlaMH, Iuesioyamu). XiiopoBojmopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4yE€HHE, NOpuMeHeHue. JleldicTBue xjaopa WH
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKa. BakHenme XJI0puIbl U UX HaX0XKICHUE B
IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (QU3MYECKHe CBOICTBA
IPOCTBIX BEHIECTB — KUCIOPOa U CEpbl. AJJIOTPOIHbIE MOAUDUKAIIMYM KUCIOPOJa
U cepbl. XUMUYecKHe CBoOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeICTaBUTEIIS
KJjlacca KHCIOT M crenuduieckue). XUMUUYECKUE PEaKUu, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
KUCIOTBl. CONM CEepHOM KHUCIIOThI, KAa4eCTBEHHAas peaklUHs Ha CyJb(ar-uoH.
Haxoxngenne cepbl m €€ COeNMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolel Cpelbl COECAUHEHUSMH Cepbl (KUCIOTHBIE [OXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLECHUS.



OO6mass xapakrepucThka 3aeMeHTOB VA-rpynnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMH4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUak, ero
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MOoJydyeHue, PU3NYECKUe U XUMHUYECKUE
cBoicTBa (0OIIME KaK TMPENCTaBUTENSl Kjacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEeHNE OKPYKalolel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHuEe BO3/yxa, MOYBbI U BOA0EMOB). dDocdop, amIoTponHbIE
monudukanuu gocdopa, pusnvueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kuciora, Gpu3MUECKHE U XUMHUYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. YTIIEpOI, AJTIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XMMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3MBbl, [OJIYyYEHHE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00anbHOTO MOTEIUICHUS KiIuMaTra, MapHUKOBBIM 3¢ ¢ekT. YroibHas
Kuciaora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepona (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, TJIMIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBOJax — U UX
polM B JKM3HM UelOBeKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npuMenenune. CoeuHeHus KpeMHuA B pupoe. OO1iue npeacTaBieHus 00 OKCuae
kpemaus (IV) u kpemaueBoii kuciaoTe. CHUIIMKATHI, UX HCIOJB30BaHKWE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeilne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobOimembl 06€30macCHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l0B HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkarouue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUA0B (TaJIOTEHUI0B), O3HAKOMIICHHE C 00pa3liaMu
ceppl W €€ COECNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTiIMBaHUsl caxapa Moj| JeMCTBHUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa u ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u dochopHbIX ynoOpeHHi, molydeHue, cooupanue, pacrio3HaBaHUE W M3Y4YCHHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUSI U
dochar-uoH W U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), H3yUYCHHE MOJEJeH KPHUCTALIMUYECKUX PEmETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTallbl U UX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMHYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTtainueckasi CBA3b U
METaJUIMYecKass  KPUCTAJUIMYECKAass  peleETKa.  DIEKTPOXUMHUYECKUU  psij
HanpsbkeHu MetamioB. Ou3nueckue U XMMHYECKUE CBOMCTBA MeTaiioB. O0mue
CIOCOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUE B [lepuognyeckon cucreMe XUMHUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAVIOB U HUX
COEMHEHUM.

[[leoyHO3EMENBHBIE METAJUIBI MAarHMi W KaJIbLUW: TOJIOXXECHUE B
[Tepunoanueckoil cucteme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHuUE Ux
aTOMOB, HaxoXxJeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kayblisl. Baxuelme coefuHeHUs Kalblus (OKCUI, TUAPOKCUI, coiin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kelne3a. OKCUIbI, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

XumuuecKkuit IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KIbI[MA W HATpuUsd C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEaKIUil Ha MOHBI: MarHus, KaJblIWs, ATFOMUHHUS, IIUHKA, xkene3a (11)
u xene3a (Il1), menu (Il), HaGaromeHMe W ONMMCAaHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BaxkHeilmne
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpelenbHas JOMyCTUMAs
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHnH 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmunie ceéazu

Peanuzanusa MexnpeaMeTHBIX CBSI3€M INPU M3YYEHHM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0muMe ecTeCTBEHHO-HAyYHbIE MOHATHS: HAy4YHbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiacCU(PUKALUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEib, SBJIECHUE, MAPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

®duszrka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaANOaKTUBHOCTbD, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IPOBOJTHUKH,
MOJIYIPOBOJHUKH, JHUAJEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAaHETHhI, 3BE3/bI, COJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHHEpAJIbHBIC
y10OpeHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOINIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMUBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XO/A€ OOYyYEeHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JEATENIbHOCTU B  COOTBETCTBUM C  TPAJUIMOHHBIMU
POCCUNUCKUMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMAaMH TMOBEJCHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIN4HOCTHBIE  pe3yNbTaThl  OTPAX)AlOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OpPUCHTAIUUA W
pacuIMpeHue onbiTa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOILIEHUSI K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJCAWIO, MOHUMAHUS 3HAYCHUS XUMHYECKOU
HayKd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU BIIAJIETh JOCTOBEPHOM
uHpopMalMe O TEePeNOBBIX JIOCTIDKCHUSX W OTKPBITHUSX MHPOBOM U
OTEUECTBEHHONW XHMHH, 3aWHTEPECOBAaHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COLMAIBHBIX HOpPMax M IMpaBWiaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, y4eOHO-MCCIICAOBATEIbCKOM, TBOPYECKOW M  JPYyrUX BHIAX
NEeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM NESATEIBHOCTH NP
BBITIOJIHCHUW Y4YeOHBIX, ITO3HABATEIBHBIX 3a7a4, BBITTOJHCHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU  y4YE€OHBIX  IPOCKTOB, CTpEMJICHUSI K
B3aMMOIIOHUMAHHIO ¥ B3aMMOTIOMOIIIH B MPOIIECCE ATOW YIEOHOM NeATeIbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE M MOCTYNKHA CBOMX TOBAapHUIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUM
MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABIISIIOLIUE
OCHOBY J1JI1 IOHUMAHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUpPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS34X YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HaBaTEIbHbIE MOTHBBI, HAIPABIICHHBIE HA MTOJyYE€HUE HOBBIX 3HAHUI 110
XUMUH, HEOOXOAUMBIE JIJI1 OOBSICHEHHUSI HAOII0IaeMbIX MPOIIECCOB U SBJICHUH,



MO3HABATEIbHOM, MH(HOPMAIIMOHHON U YUTATEIbCKOW KYJIBTYPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl € Y4YE€OHBIMU TEKCTaMH, CIPABOYHOU
JUTEpaTypor, JOCTYMHBIMU TEXHUUYECKUMH CpPEeACTBAaMHU WH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHUIO M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTh U
COCOOHOCTh K  €camM0OOpa3OBaHUIO, TMPOCKTHOM U  HMCCIEAOBATEIBCKON
JeATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 00yUYEHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTU J>KU3HHU, OTBETCTBEHHOTO OTHOILIECHHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIA 00pa3 *WU3HU, OCO3HAHUE TOCJIEACTBUN U
HETMPUSATAE BPEIHBIX TMPUBBIUEK (YHMOTPEOJICHUS aJIKOTOMsl, HApPKOTHKOB,
KypeHUs1), HEOOXOUMOCTH COOJIIOICHUS TTPaBUIT O€30MACHOCTH TIPU OOpaIlieHun
C XMMUYECKUMHU BEI[ECTBAMU B OBITY M pealIbHON KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHUIO NMpodeccuit u Tpyaa pa3iudHOro
poja, yBaXKEHUE K TPYAY U PEe3yjbTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHWM 1O XUMHH, OCO3HAHHBIM BBHIOOD
UHAUBUAYATbHOM  TPAGKTOPUM MPOAOKEHHS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yCHemHol MnpodhecCuOHATbHOW JEeATEIbHOCTH W Pa3BUTHUA
HEOOXOJIMMBIX YMEHMM, TOTOBHOCTb aJlallTUPOBAThCA B MpodeccruoHambHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOLIEHUE K MPHUPOAE KAaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAaHUE [IEHHOCTH 3J0POBOI0
u Oe3omacHoro oOpasa XKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MUEeCKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
mpaBwI OE30MacHOTO TMOBENEHUA TpH paboTe C BEleCTBaMH, a TaKXkKe B
CUTYaLMIX, YTPOKAOIIUX 310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy4aeMbI€ MIPU U3YUCHUU XUMHH, JIJIs
pelIeHusT 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHOM CpedoM, s
MOBBIIIEHUSI YPOBHS 3KOJIOTUYECKOW KYJIBTYPbl, OCO3HAHUS TIJ100aIbHOIO
XapaKTepa dKOJIOTMUYECKUX MPOoOJIeM U yTeH UX pelIeHus MOCPEICTBOM METO/I0B
XUMHH, 3KOJIOTHYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBATHCS UM B
MMO3HABATENbHOM, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MertanpeaMETHBIX pE3yJIbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlEHAYyYHbIE TOHATUA (3aKOH, TEOpus,



MPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPhIE
UCIIOIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB (DOPMUPOBATH MPEICTABICHUE O 1IETIOCTHOM
HAay4yHOM  KapTHUHE MHpa, U  YyHHUBEpCajbHble  y4eOHBIE  JIEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHUKaTUBHBIE, PEryJSTUBHBIC), KOTOpBIC
obecrnieunBaloT  (opMHpOBaHME  TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JeATETLHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3oBble Jiornyeckue 1eiCTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHHUU
3HAHUU: PACKPBHIBATh CMBIC XUMUYECKUX MOHSATUN (BBIACISTh UX XapaKTEPHBIC
IPU3HAKHU, YCTAHABJINBATh B3aUMOCBSI3b C JIPYTUMH MOHSATUSIMU ), UCTIOIB30BaTh
MOHSTHUS J1J11 OOBICHEHUS OTACIBHBIX (DAKTOB U SIBICHUM, BBIOUPATh OCHOBAHUS
U KPUTEPHH JIJIs1 KIIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHH,
yCTaHABIIMBATh MPUYUHHO-CIIC/ICTBEHHBIC CBSI3M MEXKITY OOBEKTAMU W3Y4YEHUS,
CTPOUTH JIOTHYECKUE pacCykAcHus (MHIYKTUBHBIC, JICIYKTHUBHBIE, TIO
aHAJIOTUH ), JIeJIaTh BHIBOJIbI M 3aKIFOUCHUS,

yMEHUE TPUMEHSThL B TIpoIlecCe€ IO3HAHUS TOHATUA (NIPEAMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B
XUMHH, TPeoOpa3oBbIBaTh IMIUPOKO TMPHUMEHSEMbIE B XUMHUU MOJEIbHBIC
Npe/ICTaBIICHUsI — XUMUYECKUN 3HaK (CHMBOJ AJIEMEHTA), XUMU4eckas Gpopmyia
U ypaBHEHUE XUMHUYECKON peakluuud — IMpHU PEeIIeHUH y4yeOHO-TT03HABATEIbHBIX
3a/1ay, ¢ y4€TOM 3TUX MOJIEIBHBIX MPEJCTABICHUHN BBISBISATH U XapaKTepU30BaTh
CYIIIECTBEHHBIE TMPU3HAKA H3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHYECKUX PEaKlWd, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEICTBEHHBIE CBSI3HM M MPOTUBOPEUHS B U3y4aeMbIX MPOIleccax U SBICHUSAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

yYMEHHE MCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMbITA MO TUIAHUPOBAHWIO, OPTaHU3AINU U TMPOBEIICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ynbTart, (HopMyaupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATH
OTU€T O IMPOJIETaHHON padoTe.

Pabora ¢ uHpopMmanmeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh W WHTEPIPETUPOBATH WH(OOPMAIIHIO
Pa3TUYHBIX BUIOB U ()OPM TIPEICTABICHUS, TIOTy4aeMYIO M3 PA3HBIX HCTOYHUKOB
(HaydHO-TIONYJISIpHAST JIUTEpaTypa XHUMHYECKOrO COAEpP)KAaHUS, CIPABOYHbBIC



mocoOust, pecypcbl MHTEepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE NMPUMEHATH PAa3TMYHBIE METOBI U 3aMPOCHI MPU MOUCKE U 0TOOPE
nH(OpPMAITMM U COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIUMBIX JIJIS1 BBITIOJIHCHUS
y4eOHBIX W MTO3HABATEIIBHBIX 3a71a4 ONPEACIIEHHOTO TUTIA, TPUOOPETCHHE OIBITa
B 00JIACTH HCIIOIb30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIbTypOH AKTHBHOTO WCIIOJIB30BAHUS PA3IUYHBIX ITOMCKOBBIX
CHUCTEM, CaMOCTOSITEIIBHO BHIOMPATh ONTUMAIBHYIO (GOpPMY MpEaCTaBICHUS
UHPOPMAIMK ¥ WUTFOCTPUPOBATH PEIIaeMbIC 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu GopMamMu rpad)uKu B UX KOMOUHAITUSMU;

yMEHUE WCMO0JIb30BaTh M aHAJIM3UPOBaTh B TIpolecce Y4YeOHOM U
UCCIICIOBATEIBCKOM JEATEILHOCTH HH(GOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SMCTBAa M TPAHCIIOPTa HA COCTOSIHHE OKPY)KAIOIICH TPHPOTHOU
Cpellbl.

KoMMmyHHKAaTHBHBIE YHHBeEpCaJIbHbIEe YUeOHbIE 1elicTBHUS:

YMCHHS 3a/laBaTh BOIPOCHI (B XOJi¢ auajora W (WIM) JUCKYCCHH) TIO
CYIIECTBY O0OCYXmTaeMoil TeMbl, (QOPMYJIHpPOBATH CBOW  IMPEIIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPEIOKEHHOM 3a1a4H;

YMEHHUS TMPEACTABIATh TMOJIYYEHHBbIE pe3yJbTaThl IO3HABaTEIbHON
NESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeNlaTh MPe3eHTAUIO
PE3YJIBTATOB BHITIOJIHEHUSI XUMUYECKOTO dKCIIEpUMEHTA (J1ab0paTOPHOTO OIbITA,
nabopaTopHOl paboOThl MO HCCIAEAOBAHUIO CBOMCTB BEIIECTB, Y4e€OHOTO
MPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIBHOM W  HCCIEAOBATENBCKOW  JESITENIbHOCTH TPH  PEIICHUU
BO3HUKAIONIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiui (00CyxaeHuss, 0OMEH MHEHHUSIMHU, «MO3TOBBIC IITYPMBbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBHI, ONpeNeIeHUE KPUTEPUEB IO OILIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHbIe yHUBepcalbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPENENsATh IeNIU JCSITeIIbHOCTH, TIaHUPOBAaTh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BBIOMPATh HanboJee 3PGEeKTUBHBIE CTIOCOOBI pelIeHUsT YIECOHBIX
M TIO3HABATENBHBIX 3aJ]]a4, CAMOCTOSITEIHHO COCTaBISTh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA TPU BBINOJHEHUU 3aJlaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHWUN 00 M3ydaeMbIX 00BEKTaX — BEMIECTBAX U PEAKIIUAX,
OIICHMBATh COOTBETCTBHE TOJYUYCHHOTO PE3yNIbTaTa 3asBICHHOMN IEJIH, YMEHUE
WCIOJIb30BaTh U AHATM3UPOBATh KOHTEKCTHI, TIPEIJIaracMbI€ B YCJIOBUH 33 TaHH.

INPEAMETHBIE PE3YJIBTATbI



B cocraBe mnpeamMeTHBIX pe3yJdbTaTOB IO OCBOCHUIO 0053aTEIHHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO NaHHOW ¢enepanbHOll paboueil MmporpaMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YUYalOIIMMUCA HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUM, crneuuduyeckue I TpeAMETHON obsact «XUMUS», BUIBI
NEATeIbHOCTH IO TOJYYEHUI0O HOBOI'O 3HAHUs, €ro HMHTEpHpeTaiui,
peoOpa3oBaHUIO M MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonmy oOydenuss B 8 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

e PACKpPBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJa,
XUMUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASI U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJIIpHAsi Macca,
MaccoBasi J0JiI XMMHUYECKOTO JJIEMEHTa B COCIWHEHHUH, MOJISPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPHUIIATEIILHOCTD,
CTETNEeHb OKHCJICHUS, XUMHUYECKasl PeaKIus, KiIacCu(UKaIUs peaKiuii:
peaKIuu COSWHCHMS, PEaKIMH Pa3IOKCHUs, PEAKIUU 3aMEIICHHUS,
peakuuu oOMeHa, 9K30- M SHAOTEPMUYECKUE PEAKIINH, TETIOBOM A hexT
peaKkIuy, siIpO aToMa, JICKTPOHHBIA CJIOM aroma, aTOMHasi OpOUTAab,
paguyc aromMa, XHWMHYECKas CBA3b, TNOJSIpHAsT W  HENOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAsl CBS3b, WOH, KAaTHOH, aHWUOH, PacTBOD,
MaccoBasi A0JIs BellecTBa (IPOLIEHTHAs: KOHIIEHTpalusi) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJHUKY JUIsI COCTaBICHHUS (HOpMYyIl
BEIIECTB U YPABHCHUU XUMHUUYECKUX PEAKIIUN;

e ONpENENSATH BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSTUHEHUSX,
CTENIEHb  OKHCIIEHHS DJJIEMEHTOB B  OHHApHBIX  COEIUHEHHUSX,
NPUHAJIE)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUM IO
dbopMynaMm, BHUI XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cmbica llepuonnueckoro 3akona [[. M. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJjioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MaccChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHUsI, 3aKOHa ABOrapo;

e ONHUCHIBATh W XapakTepu3oBaTh TaOnnMuHyto ¢dopmy I[lepmommueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iNyaTh MOHATHS «TJIaBHAs
noarpymnmna (A-rpynma)» u «modounas noarpymnma (b-rpymma)y», manbie
1 OOJbIINE MEPUObl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B



K

tabimue «llepuoguueckass cucrema xumuyeckux siaemeHToB J[. .
MenneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsaja  sapa, oOIIee YHUCIo
AJIIEKTPOHOB U PACTIPEEICHUE UX M0 FIEKTPOHHBIM CIOSM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHE  DJIEMEHTHI,  HEOpPraHUYECKHE
BEIECTBA, XMMUYECKHUE PEaKIMu (IO YUCIY U COCTAaBY YYaCTBYIOIIUX B
peaKkIuu BeleCTB, MO TeII0BOMY 3 ekTy);

XapaKTepu30BaTh (OMUCKHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEpXkAasi  OMUCAHUE  MPUMEpPaMu
MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT WX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX
pEeBpaIleHU B Pa3IMUYHBIX YCIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJIIPHYIO MacChl
BEIIECTB, MAacCOBYIO JIOJI XHMHYECKOrO »3JIeMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, MPOBOIUTH
pacy€Thl MO YPaBHEHHUIO XUMUUYECKOW PeaKInu;

IPUMEHATh OCHOBHBIC OIEPAIMH MBICIUTEIIBHON JESITEIHbHOCTH —
aHalnM3 W CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTU3aluIio,
KJIacCU(UKAINIO, BBIABICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3eH — IS
U3Yy4YEeHHs] CBOWCTB BEIIECTB M XMMHUYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  TMO3HaHUS —  HaONIOJIeHHe, HU3MEpPEHHE,
MOJIETUPOBAHKE, SKCTIEPUMEHT (peasIbHbIN U MBICIICHHBIH);

cleoBaTh MpaBWIaM  TOJb30BAHHMS  XUMHYECKOW TOCYIOM U
nabopaTopHbIM 000OpYyJIOBaHUEM, a TakKXKe TMpaBUiIaM OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMU TIO BBITIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO
PacCTBOPOB C OMPEAECIEHHON MACCOBOM JI0JICH paCTBOPEHHOIO BEIIIECTBA,
IUIAaHUPOBaTh M MOPOBOJUTH XUMHUYECKHE  HAKCHEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYE M KHUCIOT C IOMOIIbIO
UHANKATOPOB (JTakmMyc, peHonpTaaent, METHIOPAHXK U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce TpEeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKUX IOHSATHH: XUMHYECKUMN
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTRBO,
CJIOKHOE€ BEIIECTBO, BAJCHTHOCTH, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMUYIECKasl PeaKIus, XUMUYECKas CBS3b, TEIIIOBOM d3(hPeKT
peaKkiuv, MOJb, MOJAPHBIM 00BEM, PacTBOp, DIEKTPOJIUTHI,



HEIJIEKTPOJIUTHI, DJIEKTPOJUTUUYECKAS JAUCCOLMAIUS, PEAKIIMU UOHHOTO
oOMeHa, KaTalau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaThUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHCITUTEIb, BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMpoTepHOCTh, XUMUYECKasi CBsI3b (KOBaJICHTHAs, HIOHHAS,
MeTaJUTM4ecKasi), KpUCTaUIMYecKass pemeéTka, KOppo3us METalIoB,
CIUIaBbI, CKOPOCTh XWMHMYECKOW peakKIuu, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATUNA H
MPUMEHSTH T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XMMHYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOpMyIl
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENIECIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB
B COCJIMHECHUSX PA3JIUYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIACCy COeAMHEHHMM Mo (opMmyrnaMm, BUJ XUMUYECKON
CBS3U (KOBaJCHTHAs, HWOHHAs, MeETaJUIMYecKas) B HEOPTraHWYECKUX
COCIMHEHUSX, 3aps]l MOHA 110 XUMUYECKOU popMyIie, XapakTep Cpe/ibl B
BOJHBIX pacTBopax HEOPTraHUYECKUX COC/IMHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BEUIECTBA;

packpeiBath cmbica llepuoamueckoro 3axkona J[. . MenpaeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTEPU30BATh
Tabiuunyto Gopmy Ileproauyeckoit CUCTEMBI XUMHYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATHUS «TJIaBHas noArpynmna (A-rpynma)» U «moOodHas
noarpynmna (b-rpynmna)», manble U OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUS, KOTOPHICE HMCIOTCA B TIEPUOAUYECCKON TabmmIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO DJIIEKTPOHOB U
pacrpenieyieHie HUX II0 DJICKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npejeiax MaiablX EPUO0B U IIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHUYECKUE
BEILIECTBA, XMMUYECKHE PEAKIMU (IT0 YUCIY U COCTAaBY YYaCTBYIOIIUX B
peakuy BEMIECTB, MO TEMIOBOMY A(DQEeKTy, M0 M3MEHEHHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME U CIeUPUICCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX W CJIOKHBIX BEUIECTB, MOATBEPXkIasi OMUCAHUE
npuMepaMyu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIUl;



COCTaBIIATh YPAaBHECHHS DSJCKTPOJUTUYCCKON JHCCOIMANUN KHUCIIOT,
LIEJI0YeH M COJIEH, IIOJIHBIE U COKpalEHHBIE YpPAaBHEHHUs peakLUn
WOHHOTO  OOMEHa, ypaBHEHHsI  pEaKIMil,  TOATBEPIKIAFOIINX
CYIIECTBOBAHUE TCHETHUECKOW CBS3M MEXKIY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

pPacKphIBaTh CYITHOCTh OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKITHit
TIOCPEJICTBOM COCTABIICHHUS DJICKTPOHHOTO OajlaHCa dTUX PEaKITNi;
IPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XMMHUYCCKUX IMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO M MOJISPHYIO MAacChl
BEIICCTB, MAacCCOBYIO JIOJIO XHMHYECKOTO D3JIEMEHTa 10 (opMyIie
COCIMHCHUS, MAacCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHECHUIO XUMUYCCKOM peaKIny;

coONoaTh  MpaBWia  TOJIB30BAHMUS  XUMHYECKOW  TOCYIOW U
1abopaTopHbIM O0OpYJOBaHUEM, a TaKXKe IpaBWiIa OOpalIeHHS C
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH I10 BBITOJTHCHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB IO IOJIYYCHUIO U COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTO Ta3a);

IPOBOJIUTh  PEAKIIUM, TOJATBEPKIAIOIMINE KauyeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PaCIIO3HABATH ONBITHBIM My TEM XJIOPHI-, OPOMHU/I-
, monua-, kapbonar-, pocdar-, cuaukar-, cynbhar-, THIPOKCHU-HOHBI,
KaTHOHBI aMMOHUS U MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPraHUYECKUX BEIIECTB;

IMPUMEHATh OCHOBHBIC OIEPAIIMM MBICIUTEIIBHON JESITEIHbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alluIo,
BBISIBIICHUE TIPUYUHHO-CIICICTBEHHBIX CBS3EH — JUISI M3YYCHHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAYYHBIC METOIbI
MO3HAHHUS — HAOIIIOJCHUE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN)

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
Ne | HaumenoBanue
(uudgposbIe)
n/ | pasesioB U TeM Bcer | Kourtpoasn | IIpakTuueck
o0pa3oBaTe/ibH
n NPOrpamMmsbl o ble padoThI ue padoTsl
ble pecypchl

Pa3nea 1. IlepeoHayaibHbIe XMMHYECKHE IIOHATHSA




XuMusg —
Ba)KHasd 00J1aCTh
€CTECTBO3HAHUS U
1.1 N 5 2
MPAKTUYCCKON
JEATEIILHOCTHU

YCI0BCKa

BemectBa n
1.2 XUMHUYECKUE 15 1

peaknuu

Wroro mo pazueny 20

Paznen 2. Baxuneiimme npeacraBuTe/ M HEOPraHMYECKUX BelIECTB

Bo3znyx.

K .
21 HCTIOPOJT
TTousarue 00

OKCHJgax

Bopopon.Ilonaru
2.2 € 0 KHCJIOTaxX ! 8 1
COJISIX

Bopa. PactBopsl.
2.3 ITousatue 06 5 1 1
OCHOBAHMIX

OCHOBHBIE

04 | TACCH 11 1 1
HeOpraHI/IquKI/IX

COEeqUHEHNN

Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucreMa XUMHYECKHX
ssemeHTOB [I. . MenaeneeBa. CTpoeHue aToMOB. XMMHUYECKAsl CBSA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepuonuueckuii
3aKOH U
Ilepuoauueckas
31 cHcTeMa 7
XUMHYECKUX
anemeHTOB J[. 1.
MeHnnene-eBa.

Crpoenue atoma

XuMu4yeckas
3.2 CBS3b. 8 1
OKHCIIUTEILHO-




BOCCTAaHOBUTEIIBH
bI€ PEAKIUU

Hroro no pazgeny 15
PesepBHOE BpeMms 3
OBUIEE
KOJIMYECTBO
68 4 5
YACOB I1O
[TPOI'PAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uu¢posbie)
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o0pa3oBaTejibH
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ble pecypchl
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XUMHUUYECKUX
peakuui
DIIEKTPOJIUTHYEC
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XapaKTepUCTUKA
XUMHUYECKUX
2.1 4 1
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CPYIIIBIL.
I'amorenst
pp | OOmai 6

XapaKTCPUCTHKA




XUMHUYCCKUX
aneMeHTOB VIA-
rpynmnsl. Cepa u
€€ COCIMHECHUS

Oobmas
XapaKTepUCTUKA
XUMUYECKUX

2.3 snemMeHToB VA- 7
rpynmnsl. A3oT,
¢dbocdop u ux
COCIIMHEHUS

Oo0mas
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XUMHYECKUX

24 anemeHToB |VA- 8
rpynnsl. YTiaepos
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COEeIUHEHUS

Hroro mo pazueny 25

Pa3znen 3. Merasiibl M X cOeANHEHHUS

31 OO01me cBOUCTBA 4
METAJJIOB
Baxwueitmme
3.2 METAJIIbI U BX 16
COEMHEHMS
Hroro mo pazgeny 20

Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa

BemectBa n
4.1 Marepuabl B 3
KU3HU YeTIOBEeKa

Utoro no pazneny 3
PezepBHOE Bpems 3
OBUIEE

KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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