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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs COCTABIICHA
Ha OCHOBE TpEeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTesbHOU
MIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’kK€ Ha OCHOBe (enepanbHO paboyedl MporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMU MpernojaBaHusi ydeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuszanusax Poccuiickon denepanuu.

[Iporpamma 1o xumuu Aa€T TpEACTaBICHUE O LeAX, OOIel cTpaTreruu

o0y4eHUs, BOCTIUTAHUS U PA3BUTHUSI OOYYAIOIINXCSI CPEICTBAMHU YUEOHOTO MpeIMeETa,
YCTaHABIMBAET 00s3aTEIbHOE MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacnpeliefieHue ero Mo KijaccaM M CTPYKTYpUpOBaHHE IO pasjiesiaM M TeMaM
nporpaMMbl 10  XHMHH, ONpPEACNSIET KOJWYECTBEHHBIE U  KAaYeCTBEHHBIC
XapaKTEPUCTUKU COJICPIKAHUS, PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh HW3YUYEHUS
XUMHUHU ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JJOTUKU yU4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4arolUXcCs, OMNpEAeNsieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHUM K pe3ylbTaraM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ybTaTaM 00y4YCeHHS XUMUHU Ha YPOBHE lieJIel U3yUeHHUsl IpeIMeTa 1
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON JIEATENBHOCTH OO0YyYalolerocs 1o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHME€ XHUMHUU CIY)KUT OCHOBOM i (OPMUPOBAHMS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero npeCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMupyeMble XUMHUEH MPECTaBICHUS O B3aUMONPEBPAIIEHUAX YHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHdus TI00albHBIX MIPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaau3alii BO3MOKHOCTEH ISl CaMOPa3BUTHS U (POPMUPOBAHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel 1 (HYHKIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBINUJICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX  CaMOCTOSTEIBbHONW  y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTATBHBIX M HCCJIEAOBATEIbCKUX yMEHHH, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3MJIsiJa HA €IMHCTBO MPHUPOJIbI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

CIIoCcOOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBiieHHs] B OOYyYEHMM XHMHUU OOECHEUYUBAIOTCA crHelupUuKoin
colepKaHMsi ~ y4yeOHOTO  TpeAMeTa,  KOTOPbIA  SABISIETCS  MeJaroruuecku
aJanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKM XUMHUU Ha OMPEACIIEHHOM dTare e



pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTIO OOIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUA XHWMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MOHITUN OPTaHUYECKOU
XUMHHU.

CrpykTypa cojaepKaHusl MpOorpaMMbl MO XUMHUHM CPOpPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOI0 mojaxoja K €€ wu3yueHuto. CoaepkaHuE CKIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUNA O XUMUYECKOUN
peakiuu. OO0e O3THU CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTUSA 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOTO YPOBHSI:

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

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

— Y4E€HHS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3U;

— TIpEeACTaBICHUN 00 JICKTPOIUTUUSCKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS  pAacCMATPUBAIOTCS HA  OCHOBE  AMIMUPUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JAPYrOoMY, BBITIONHSAS (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI M BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMbl 1O  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEACTABICHUS O XUMHYECKON COCTABISAIONICH HAYYHON KapTUHBI MUpa B JIOTUKE €&
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxkaromuii Mup», «bruonorus. 5—7 Ki1acce» H
«Duszuka. 7 xknacey.

[Ipu u3ydeHUH XUMHUH IPOUCXOIUT (OPMUPOBAHNE 3HAHWI OCHOB XUMHYECKOM
HAayKW KakK 00JIaCTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOW IEATEIHHOCTU
YelioBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajgada y4eOHOTO
MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHUIITHUX
($akToOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUU, JOCTYIMHBIX 0000IIEHUHN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIECHUU K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHUN U WX MPUMEHEHHH B Y4eOHO-TIO3HABATEIHLHON U
y4e0HO-MCCIIeIOBATEILCKON  JICSITEIBHOCTH, OCBOGHHWM TMpaBui  0€30MacHOTO
oOparieHus ¢ BENIECTBAMHU B TTIOBCETHEBHOM JKU3HM.

[Ipy u3yyeHMH XUMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs Ba)XKHOE
3Ha4YeHUE TPUOOPETU TaKHe 1IEJH, KaK:

— (opMupoBaHHE UWHTEUIEKTyalbHO pa3BUTONM JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSITUIO PEUICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh 00YYEHHUS Ha CUCTEMATUYECKOE MPUOOIIEHNE 00YyIarOUXCs



K CaMOCTOATEJIbHON MO3HABATEIBHON JESATEILHOCTH, HAYYHBIM METO/JaM TO3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieyeHue yCJIOBHM, CIOCOOCTBYIONIUX MHPHOOPETEHUIO OOYYaroIIMMUCS
OMbITa Pa3HOOOPA3HOW JEATENbHOCTH, IO3HAHUS W CaMOIIO3HAHUs, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIINI), MMEIIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JACATEIbHOCTH;

— ¢opmupoBanue oOmeld (PyHKIMOHATBHOM U  €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTHU, B TOM UYUCIIE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIErO
MUpa, UCTIOIL3YS 3HAHUS U ONBIT, MOJYYSHHBIE TPU U3YUYEHUU XUMUH, TPUMEHSITh UX
IIPU PEIICHUH MPOOJIeM B MOBCETHEBHOMN KU3HU U TPYJOBOH JEATETLHOCTH;

— (¢opMupoBaHUe y 00yYarOUUXCs TYMAaHUCTUUECKUX OTHOILICHUM, TTOHUMaHUs
IIEHHOCTH XMUMHUYECKUX 3HAHUW IS BBIPAOOTKU DKOJOTHYECKH I1€JIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTU B LIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEeH IPUPOJHOU CPELBL;

— Ppa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPOG IS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHuUs.

OO611ee YuCIIO YacoB, OTBEIEHHBIX ISl U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).

COIEPKAHUE OBYUEHUA
8 KITACC
IlepBoHaYabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHM B )KU3HU YeJIOBEKa. XUMUSA B CHCTEME HayK. Tena
u BemlecTBa. PU3MUECKUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue o meromax mo3HaHus B Xumuu. Yucteie BemectBa U cMmecu. CrocoObl
pa3elIeHUs] CMECEH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3yeMEHThl. CHMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CclIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast Gopmyna. BaneHTHOCTh aTOMOB XMMHUUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BewiecTB. OTHOocuTeNnbHas atoMHass Macca. OTHOCUTEIbHas
MOJIEKyJIsipHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTa B COEMHEHUU.

KomnuectBo BemecrBa. Monb. MossipHass mMacca. B3anmoCBsI3b KOJIMYECTBa,
MaccChl U YHCIia CTPYKTYPHBIX €IMHUL BeulecTBa. Pacuérel mo popMmynamMm XUMUYECKUX
COCIMHEHNH.

du3nuecKkue U XUMUYECKHUE SBJICHUS. XUMHUUYECKash peakuus U e€ MpHU3HaKH.
3aKOH COXpaHEHMs MacChl BellecTB. XuUMHUYeckue YypaBHeHus. Kiaccuduxanus
XUMUYECKUX peaKkuid (COeAUHEHUSI, pa3JI0KEHHUs, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0¥l, mpaBujiaMu pabOThl B J1a0OpaTopuu u
npuéMamMu oOpailleHusi ¢ J1abopaTOPHBIM O0OpPYJOBAaHUEM, H3YYEHUE U OIMCAHHE
(bU3NUECKHUX CBOMCTB 00pa3Ii0oB HEOPraHMYECKUX BEIECTB, HAOMIOACHNE (PU3UUSCKUX



(1aBneHue BOCKa, TasHUE JibJa, pacTUpPAHHUE caxapa B CTYyIKe, KUIEHUE U
KOHJICHCAIIUsl BOJIbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAJIMBAHUE MEITHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOM) SIBIICHUM, HAOIIOCHUE U OMUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUH (pa3ioKEeHUe caxapa, B3auMOIeHCTBHE
CEpHOM KHCIIOTHI C XJOpujaoM Oapus, paszioxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJCHCTBHE xkKejieza ¢ pactBopoM coiu meau (II), usyduenue
crioco0OB pa3JieNieHUsi CMECEil: ¢ MOMOIIbI0 MaruuTa, GUIbTPOBAHUE, BHITIApHUBAHUE,
TUCTUJUISIMSA, XpoMaTorpadusi, MpoBeIeHNE OUUCTKY MOBAPEHHOM COTH, HAOJII0/ICHHE
Y ONIMCAHUE PE3YyJbTATOB MPOBEAEHUS OMBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
Macchl, CO3/TaHUE MOJIeNIel MOJIEKYI (IIapOCTEPIKHEBBIX).
Baxueiiiue npeacTaBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT M IPOCTOE
BemecTBo. HaxoxxeHue Kkuciopo/ia B mpupoae, Gu3ndeckue 1 XUMHUYECKHE CBOMCTBA
(peakiuu ropenust). Okcupawl. I[lpumenenue xkuciopona. CrnocoObl TONyYECHUS
KHUCIIOPOJIa B 1aOOpaTOPHUH U MPOMBIILICHHOCTH. KpyroBopoT Kuciopoia B mpupo/Ie.
O30H — ajutoTpomnHas MOU(UKAIIMS KUCIOPOa.

TemnoBoit ekt XuMHIECKON peakIuu, TEPMOXUMUYECKUE YPaAaBHEHHUS, dK30-
U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojiib M METaH. 3arpsi3HEHUE BO3yXa,
yCUJIEHHUE MapHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBO. HaxoxkaeHne Bogopoaa B IpUPOE,
dusznueckre U XMMHYECKUE CBOMCTBA, MPUMEHEHHE, ClIOcO0bI osrydeHus. Kuciorsr u
COJIN.

MonspHbiii 00BEM ra3oB. Pac4€Tel M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue cBOMCTBa BOAbL. Boma kak pactBoputelb. PactBopel. Hackimennsie
U HEHACBIIIEHHbIE pacTBOpbl. PacTBOpMMOCTH BellecTB B Bojae. MaccoBasi a0
BEILECTBA B pacTBOpe. XUMHUYECKHE CBOICTBA BOJbl. OcHOBaHuUs. Poiib pacTBOpOB B
OpUPOJE W B KU3HM 4YesloBeka. KpyroBopoT BOIbI B MpUPOJE. 3arps3HEHUE
MpUPOJHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukamus neoprannyeckux coeaumHenuii. Oxcunbl. Knaccudukarms
OKCUJOB:  cojeoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHBIE) U
HecosieoOpasyromue. HoMenkinarypa okcuoB. @u3nyeckue 1 XMMHUECKHE CBOMCTBA
okcua0B. [lonydyenue okcuaos.

OcunoBanusi. Knaccudukamuss ocHOBaHWI: WIENOYM ©  HEPACTBOPUMBIE
ocHoBaHMs. Homenkmarypa ocHoBaHui. PuU3WUEeCKHME W XUMHYECKHUE CBOWCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMI.

Kucnotel. Knaccudukamus kucnor. Homenknartypa kucior. dusmdeckue u
XUMHYECKHE CBOWCTBA KHCIOT. Psan akrtuBHoctm wmetamnoB H. H. bekerosa.
[Tony4yenne KucIor.

Comu. Homenkiarypa coned. @U3HMYECKME M XHUMUYECKHE CBOWCTBA COJIEH.
[Tonyuenue comneil.

['eHeTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCNHEHUMN.

Xumuueckuii IKCnepumenm:



Ka4€CTBEHHOE OMPEIECICHUE COJECPKAHUS KHUCIOPOJa B BO3JYyXE, MOJYUYCHHE,
coOupaHue, pacro3HaBaHWE M HW3YYEHHE CBOWCTB KHCIOpOJAa, HaOJIOJACHUE
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBUS BOZHUKHOBEHHUS U MPEKPALLICHUS
ropeHust (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMu OKCHUJIOB U OIKMCAHUE UX CBOWCTB,
MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE U M3YYEHHE CBOMCTB BOAOpOAA (TOpeHHeE),
B3auMojielicTBUe Bojopoaa ¢ okcugoM wmeau (II) (Bo3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEPUATIOB), HaAOIIOJEHUEe O0O0pa3loB BEIIECTB KOJWYECTBOM | MOJIb,
HccleIoBaHUEe OCOOCHHOCTEW PacTBOPEHHUSI BEIIECTB C PA3IMUYHON paCTBOPUMOCTEIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOM JOJIE PAaCTBOPEHHOTO
BEI[ECTBa, B3aUMOJICHCTBUE BOJbI C METa/NIaMH (HATPUEM M KaJiblieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), HCCIIECIOBaHUE O0pa3lloB HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJCHUE HM3MEHEHHUS OKPACKH HHJIUKATOPOB B
pacTBopax KHUCJIOT W Ielodei, uzydeHue B3auMmojehcTBus okcuma meau (II) ¢
pacTBOpPOM CEpPHOM KHCJOTHI, KHUCJIOT C METa/ulaMU, pEakluil HeUTpaau3aiuu,
MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO METa/la APYTUM U3
pacTBOpa COJM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaxHeine Kiacchl
HEOPraHWYECKUX COCTUHEHUM.

IMepuoauyeckuii 3axkoH u [lepuoagnueckasi cucreMa XMMHUYECKHUX JIEMEHTOB
. U. MenneneeBa. CtpoeHue aTomMoB. XMMHUYeCKasi CBI3b. OKHUCJINTEIbHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMH

[lepBbie MOMBITKY KIIaCCU(DUKAIIMY XUMUYECKUX d1eMeHTOB. [ToHsTHE 0 Tpymax
CXOJHBIX DJJIEMEHTOB (IUEJOYHBIE U MIECJOYHO3EMEIbHBIE METAJJIbI, TAJIOrEHBI,
WHEPTHBIE Ta3bl). OJEMEHThI, KOTOpbie O00pa3yloT amQpOTepHbIE OKCUABl U
TUAPOKCHUBIL.

[Tepnonnueckuit 3akoH. [lepuognueckas cucrema XuMH4Yeckux 3nemenToB 1. 1.
MenneneeBa. Kopotkonepuonanas u mamHHONEepuomHas Gopmbl Ilepuognueckoit
cucteMbl xuMuyeckux sneMeHTtoB JI. WM. Menneneesa. Ilepuoasl u Tpymnmsl.
PU3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3otomnbl. DnekTponbl. CTpoeHue
AIEKTPOHHBIX 0007104YeK aTOMOB MepBbIX 20 XuMHUueckux 3nmeMeHToB [lepuoanaeckoit
cucrembl JI. . MenneneeBa. XapakTepuCTHKa XMMHYECKOTO 3JIEMEHTA IO €ro
nonoxenuto B llepuoanueckoint cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUNTMYECKUX CBOMCTB MO CPYINaM U MEepUoIaM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuonnueckoil cuCTeMbl XUMHUUYECKUX
JJIEMEHTOB s pa3BuTUA Hayku W npaktuku. J[. M. MenneneeB — y4y€HbI H
IpaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBSA3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okuciieHuss. OKUCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuiit IKCnepumenm:



M3yuyeHHE O0O0pa3lioB BEIIECTB METAIJIOB U HEMETAIOB, B3aUMOJECHCTBHUE
TUAPOKCHAA IIMHKAa C pPAacTBOpAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX PUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpEeHHE,
peaKIuu pa3oKeHUs, COCTUHEHNS).

Mesxcnpedmemmnuie ceasu

Peanuzamusa MexnpeaMETHBIX CBS3€d NpPU HM3YYEHUM XUMHM B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK Y MOHSATUMN, SIBIAIOIIAXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAy4YHOTO IIMKJIA.

OO01mue ecTeCTBEHHO-HAay4YHbIE TOHATHS: Hay4dHbIA (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHajJdW3, CHUHTE3, KiIaccupukanus, MepUOAUYHOCTh,  HAOJIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: MaTepus, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHUE BEIeCTBa, ra3, GU3NUEeCKUE BETUYUHBI, SIUHUIIBI H3MEPEHUSI,
KOCMOC, TUIAaHETHI, 3BE3/161, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOABI, MOJIE3HbBIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepnonnueckuit 3akoH. [lepuoguueckas cucrema XuMrU4YeCKux 3iemMeHToB /. U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MCHEHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KA, KaJIbIUS U KX COCTMHECHUH B
COOTBETCTBUH C MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BellecTBa: BUJBl XUMHUYECKOM CBsI3M. THIBI KPUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOUW PEIIETKHU U BUA
XUMHYCSCKOM CBSI3H.

Kiaccudpukanys v HOMEHKIATypa HEOPTraHWYECKHX BEIISCTB. XUMHUUYCCKHE
CBOMCTBa BENIECTB, OTHOCSIIIUXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukaius XMuMHUYECKUX PEAKIIUM MO Pa3IMYHBIM MPU3HAKaM (110 YUCIY U
COCTaBYy yYacTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIIOBOMY () (PEKTy, 110 M3MEHECHHUIO
CTETEeHEH OKHCICHUS XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHIO
KaTajau3aTopa). IK30- U SHJAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHECHHUSI.

[lonsitue o ckopoctn xuMuueckoil peakuuu. llonstue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusix. [IoHATHE O TOMOT€HHBIX M TeTePOTeHHBIX
peakuusax. [lonstue o karanuze. IloHsTHE O XMMHUYECKOM paBHOBeCHHU. DaKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XHUMHUYECKOM PEAKIHU W MOJOXKEHHE XUMHYECKOTO
pPaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC peaxkiuu, AJIEKTPOHHBIN Oajanc



OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU pEaKInH. CocraBnenue YpaBHEHU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMA €  HKCMOOJIb30BAHUEM  METOAA
AIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MeXaHU3M AUCCOLMAIMU BEUIECTB C Pa3JIMYHBIMU BHIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu ronHoro obmeHa. YcClnoBuUs MPOTEKaHUs PEaKIMid MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHUS peakiuid. CBOKMCTBA KUCIOT, OCHOBAHU I
U Ccojleil B CBETE TMPEJCTABICHUN 00 DJIEKTPOJUTHUUECKON JUCCOIUAIIUH.
KauectBenHnbie peakiinu Ha UOHBL. [IOHSITHE O TUIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJECIAMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEII[ECTB — METAJIOB U HEMETAJUIOB (rpaduTa 1 ajiMa3a), CIIOKHBIX BEIIECTB (XJIOpuaa
HATpHsl), UCCIAEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PpPEAKIUU OT
BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB, HUCCIIEIOBAHUE IICKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpoIlecca JUCCOLIMAIUM KHUCIOT, IIejaoue u cojed  (BO3MOKHO
UCIOJb30BAHUE BUJIEO MATEPHUATIOB), IPOBEJICHUE OIBITOB, WIIIOCTPUPYIOLINAX
NPU3HAKU MTPOTEKAHUsl PEaKIMii HOHHOTO0 oOMeHa (0O0pa3oBaHHE OCaKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX peakUui (FOpEeHHE, PEaKkUUH pPa3jloKeHUs, COEIUHEHHS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaklMil Ha
MOHBI, pEIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaJibl 4 X COeIMHEHUS

O6mast xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS ATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHune W (puamyeckue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJiopa (B3aUMOICHCTBHUE C
MeTajulaMi, HeMeTajulaMH, ImienoyaMu). XiiopoBojpopona. ConsiHas KHUCTIOTA,
XUMHUYECKHUE CBOMCTBA, MOJYYEHUE, IPUMEHEHHE. [[efCcTBUE XT0opa U XJIOPOBOAOPOAA
Ha OpraHHU3M 4eJloBeKa. BakHelue XJIopuasl U UX HAX0KJAECHUE B IIPUPOLE.

O6mrast xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTtpoeHne W (U3HUYECKHE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOJa M Cephbl. AJUTOTPOITHBIE MOIU(DHUKAIIMN KUCTIOPOIa U
ceppl. XuUMHUYECKHE CBoMcTBa cepbl. CepoBOAOpPOA, CTpoeHUE, (U3UYECKHE U
XUMUYECKHe cBoilcTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NUECKHEe U XUMHUUYECKHE CBOMCTBA (OOIIME KaK MpeCTaBUTENS
KJlacca KHCIOT W crnenuduieckne). XUMHUYECKHE PEaKInd, JIeKallue B OCHOBE
MPOMBIIIJIEHHOTO CIOc00a MOJMy4YeHUs CEpPHOM KHUCIOTHL. IlpuMeHeHue cepHoit
kuciaoTbl. ConM CepHOM KHUCIOTHI, KA4eCTBEHHAs peakuus Ha Ccyiab]aT-uoH.
Haxoxnenne ceppl M €€ COCNMHEHUNW B NpuUpoae. XUMHUYECKOE 3arps3HCHUE
OKpY’Karolen cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIE A0K/IHU, 3arPA3HEHUE BO3/1yXa
1 BOJIOEMOB), CITOCOOBI €r0 MPea0TBPAIICHHUS.

OO6masi xapakTepucTUKa 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS



aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHHUA. A30T, PACHpPOCTPAaHEHHE B MPUPOJE,
¢usznueckre U XUMU4eckue cBorictBa. KpyroBopoT azora B mpupojae. AMMHUAkK, €ro
(u3znuecKre 1 XUMUYECKHE CBOMCTBA, MOJIydeHHe U mpuMeHeHne. Coaum aMMOHMS, UX
du3znueckre U XuMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiiys Ha MOHbI
aMMOHMS. A30THasi KUCIOTa, €€ MoJiyueHHe, (PU3NYecKue U XMMHUYECKHE CBOICTBA
(oOurme Kak MpeacTaBUTENs Kiacca KHUCJIOT M crnenuduueckue). Mcmnonb3zoBaHue
HUTPATOB U COJIEl aMMOHHS B KauyeCTBE MUHEPAIbHBIX YAOOpeHHH. XHMHYECKOoe
3arpsi3HEHHE OKpYXalolled cpeibl COECIUHEHUSMH a30Ta (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3JlyXa, MOUYBBI M BOJOEMOB). Docdop, alnoTponHble MOAUPUKALIUN
docdopa, ¢puznueckue u xumudeckue coiictBa. Okcun docdopa (V) u pochopnas
KUACHOTa, (U3MUECKMEe U XMMHUYECKHE CBOWCTBa, moyiyueHue. Mcrnosb3oBaHue
¢docdaToB B KauecTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapaxkrtepuctuka 31eMeHTOB [VA-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHs. YTIEpOJl, auIOTPONHbIe MOAU(UKAIINH,
pacnpocTpaHeHue B MpUpPOJE, (PU3NYECKHEe W XMMUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuabl yriepoaa, X Guandeckue u XUMHUYeCKue
CBOICTBA, JCHCTBME Ha JKMBBIE OpPraHU3Mbl, TMOJYyYE€HHE U TPHUMEHEHHE.
Okojoruyeckue MpoOJeMbl, cBsizaHHble ¢ okcugoMm yriepona (IV), rumotesa
rJI00JIBHOTO TIOTEIJICHUSI KJMMaTa, MapHUKOBBIN 3deKT. YronpHas Kuciaora u eé
coii, MX (U3MYECKHE M XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBennas peakuus Ha KapOoHaT-uoHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTU U CEJIBCKOM XO3sICTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, d3TaH, STUJICH, alleTUJICH, dTAaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie UCTOYHUKH YTIEBOAOPOAOB (yroJyib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI
ux mnepepaboTku (OCH3MH), UX POJIb B OBITY M HpOMBINUICHHOCTH. [loHATHE O
OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OeNKax, yriaeBoIaxX — U UX POJIH B KU3HU
4eJioBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHWUYECKUX COETMHEHUH.

Kpemnunii, ero ¢puzndeckne u XUMHUYECKUE CBOMCTBA, MOTyYEHUE U IPUMEHEHUE.
Coenunenus kpemuus B mpupojae. O0mue npeacrasieHus o0 okcuae kpemaus (IV) u
KpeMHueBou kuciote. CUIUKATHI, X KUCIIOIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueillme cTpouTenbHbIE MaTepualibl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobraembl 6€30macHOro UCTOIB30BaHUS CTPOUTENBHBIX MATEPHUATIOB B
[MOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ll0oB HEOPTraHMYECKUX BEIECTB, CBOWMCTB COJSHOW KHCIIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHUE MTPU3HAKOB UX
MIPOTEKAHMsI, OMbITHI, OTpaXkarouue GU3NIECKUe U XUMUYECKUE CBOMCTBA TrajJOr€HOB
U UX COEAMHEHMI (BO3MOXHO HMCIOJB30BAHUE BHUIECOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpa3niaMu XJIOpUAOB (TajJOT€HHUIO0B), O3HAKOMJIEHHE C O0Opa3laMu cepbl U e
COCIMHEHUAMHN (BO3MOXKHO HCIOJIb30BaHUE BHJAEOMATEPHAIIOB), HaOJIOJEHUE
mpouecca OOyriaMBaHUs caxapa IM0J JCHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOU



KHCJIOTBl, HW3Y4YEHHE XUMHUYECKHX CBOMCTB pPa30aBICHHOW CEpPHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHOW peakIuu Ha Cylb(aT-uoH W HaAOIIOJEeHUE MpU3HAKa €€
MIPOTEKAHUs, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
coeIMHEHUN (BO3MOXKHO HMCIOJIb30BAHUE BUEOMATEpUaIoB), 0Opa3liaMu a30THBIX U
dochopHBIX ymoOpeHUM, MONydyeHHe, COOMpaHUE, paclo3HABAHUE U M3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJACHNE KaueCTBEHHBIX peakinii Ha MOH aMMoHUs U (ocdat-
VWOH M U3y4YCHUE MPU3HAKOB UX MPOTECKAHUS, B3aMMOJICMCTBUE KOHIEHTPHUPOBAHHOMU
A30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO UCTOJIb30BAHUE BUICOMATEPUATIOB), U3YUEHHUE
MOJIEJICN KPUCTATMYECKUX PEIIETOK anMasa, rpadura, ¢yiiepeHa, 03HaKOMIIEHUE C
MPOILIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHUEe, paclo3HABaHWE U HU3YUYCHUE
CBOMCTB YTJIEKHMCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX pEaKIUii Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YYEHHUE PU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C MPOYKIUEH
CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE DSKCICPUMEHTAIBHBIX 3aJa4 IO TEMeE
«BaxHele HeMeTaJUIbl U UX COCIMHEHUSI.

MeTta/uibl M UX COETMHEHUS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX
noJjoxeHus B [lepuoanueckoit cucreme xuMudeckux 3eMeHToB 1. 1. Menneneesa u
cTpoeHus atomMoB. CTpoeHuE MeTauioB. MeTtajuinueckas CBsI3b M MeETaJTAYECKast
KpUCTAJUIMYECKAsT PEMIETKA. ODJICKTPOXUMUUYECKUM PsSAJl HANPSHKEHUHM METaIoB.
dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOIue crocoObl MOJy4eHUS
metauioB. [loHATHE O KOPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CriiaBsl (CTanb, YyT'yH, TIOPATIOMUHAN, OPOH3a) U UX IPUMEHEHHUE B OBITY
U TIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaiuibl: MmoJiokeHue B llepuomnyeckor cCHCTEME XUMHYECKHUX
sanementoB JI. . MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXKJIECHHUE B IPUPOJE.
dusnuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCHUIBI U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meI0YHbIX METAJUIOB U UX COCAUHEHHM.

[[lenoyHo3eMenbHBIE  METAJUIBI MAarHMd ©W  KaJIbLUHAM: TOJIO)KEHHUE B
[Tepuoguueckoit cucteme xuMmuueckux 3yeMeHToB . M. MeHneneeBa, cTpoeHUE X
aTOMOB, HAaxXOXJIeHuEe B mpuponae. OU3NYeCKUe U XMMHYECKUE CBOWCTBA MarHus W
Kanblys. BaxkHelie coeuHeHUs KalbIus (OKCHU, TUAPOKCHUI, coiin). KECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHUS.

ANOMHUHMN: TTOJI0KeHKE B [lepronueckor CUCTEME XUMUYECKUX JJIEMEHTOB /I.
. MenneneeBa, CTpoeHHE aroMa, HaxOXJIeHWUE B npupone. Dusnueckue u
XUMHUYECKUE CBOMCTBAa amroMHHHUSA. AMQOTEpHBIC CBOMCTBA OKCHJA M THIPOKCH]IA
AJFOMUHHS.

Keneso: nonoxkenue B [lepuoguueckoit cucreme XuMUYECKUX diieMeHToB [[. U.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKJA€HUE B mpupoae. Ouzndeckrue 1 XuMHYECKUE
cBolcTBa xkene3a. Okcuabl, ruapokcuasl u conu xenesa (1) u sxenesa (II1), ux cocras,
CBOICTBA U MOJIy4YECHHE.

Xumuueckuiit IKCnepumenm:



O3HAKOMJICHHME C oOpasllaMd METaUIOB M CIUIaBOB, HUX (DU3NYECKUMU
CBOMCTBaMU, U3yUEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO UCTIOIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUSI OKCHJA KaJIbIIUSI U HATpPHUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAHUE BHUEOMATEPUATIOB), HCCIEIOBAaHUE CBOWCTB
AKECTKOU BOJIbI, MPOIIecca TOPEHUS Kejie3a B KUCIopoae (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIUd Ha HWOHBI:
MarHusi, Kajbllus, amoMuHus, 1uHka, sxkenesa (II) u »xemeza (III), megm (ID),
HaOJII0/ICHUE U OTKMCAaHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMU HATPUS, KaJIus
U Kajgblusg (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHANIOB), HUCCJEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUAPOKCUAA IIMHKA, pEIICHUE
AKCTIEPUMEHTATBHBIX 3aJ1a4 110 TeMe «BaxkHelIne MeTauTbl U UX COCTUHECHUS».

XuMHS U OKpYKaLIas cpeaa

BemecTBa u Marepuanbl B TOBCEIHEBHOW J>KM3HU uelloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiuii B ObITy. llepBas momorns npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HCHHE OKpyKaromend cpeabl (MpeaeibHas JOMmyCcTUMAsI
KOHIIeHTpauus Bemiects, gaiee — IIJIK). Ponb XuMuu B pelmieHHH 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3loB MaTepHalioB (CTEKJIO, CIUIABHI METAJUIOB, IMOJHMEpPHbIE
MaTepHuaJbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa mexnpeaMETHBIX CBA3€H NpU HU3yYEHUHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ MOHATUM, SBISIOIIUXCA CUCTEMHBIMU JI OTAEIbHBIX NPEIMETOB ECTECTBEHHO -
HAy4HOTO ITUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAay4yHBI (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIacCuPUKAIuUs, TEePUOANYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEITb, SIBICHHUE, TAPHUKOBBINA 3P deKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaaMO0aKTUBHOCTh, MOJIEKYJIA, DJIIEKTPUUYECKHM 3apsi, MPOBOAHUKH, TOITYIIPOBOAHUKH,
TUAJICKTPUKH, (POTOAIEMEHT, BEIISCTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE
BEIllECTBAa, ra3, PacTBOpP, PACTBOPUMOCTh, KpHUCTAUIMUECKas pEIIETKa, CIUIABBI,
duznueckre BeTUINHBI, € TMHAIIB H3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI,
3BE3161, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, SKOCHCTEMA, MHHEPAJIbHbBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MOPOABI, MOJE3HBIE
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA



JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pEe3yJabTaThl OCBOCHUSI MPOTPAMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHTalOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUUCKUMHU
COITMOKYJIbTYPHBIMU ¥ JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHSITHIMU B
oOllecTBe TMpaBWJIaMU M HOPMaMH TIOBEJEHHUS M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIC pe3yJIbTaThI OTpaXKaroT TOTOBHOCTh oOyJarommuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U PACIIHUPECHHE
OTIbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY U
HAyYHOMY HACJEJWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAayKH B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIAQJACTh JOCTOBEPHOW HHPpoOpmMaruen o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUA O COLMAJIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKON, TBOPUECKOW M APYTUX BHUJAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOO0Pa3HON COBMECTHOM JESITEIbHOCTH ITPH BBHITIOJTHEHU U YUEOHBIX,
MO3HABATENbHBIX 3aJlay, BBINOJHEHHUH XUMUYECKUX OHKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO M B3aUMOIIOMOIIY B MIPOIIECCE
ATON y4eOHOW AESATENBHOCTU, TOTOBHOCTH OIICHMBATH CBOE MOBEICHHUE U MOCTYMKHU
CBOMX TOBapHUUIEH C MO3UIMNA HPAaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEACTABICHUS O BELIECTBE U XHUMHUYECKOW pPEakIHH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUTSI TIOHUMAHUSI CYIITHOCTH HAYYHOW KapTHUHBI MUPA, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AUMOCBA3SX YEJIOBEKA C MPUPOJIHOU Cpeoi,
O pOJIM XMMHH B NTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABAaTEJIbHbIE MOTHUBBI, HAMNPABICHHBbIE HA IOJIYyYEHHE HOBBIX 3HAHHU IO
XUMUHM, HEOOXOJIUMBbIC IS OOBSICHEHHS HAOJIOJAaeMbIX IPOIECCOB M SIBICHUH,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU
JIUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU  CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYYEHHIO U T[O3HAHUIO, J0003HATEIBbHOCTh, TOTOBHOCTHh U
CIIOCOOHOCTh K CaMO00pa30BaHMIO, IPOCKTHOM U MCCIIEIOBATEILCKOM eI TEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPABJIECHHOCTU U YPOBHSI 00YUEHUSI B JaTbHEHIIIEM;



4) popMHUpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHHME LEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO,
YCTAaHOBKM Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHME TMOCIEACTBUH U HENPUATHE
BpEAHBIX  NpUBbIUEK  (YyMOTpeOJIEeHUs  aJKOroJyig, HApKOTHUKOB,  KYypEHHs),
HEO0OXOIMMOCTH COOJIIOICHMSI ITPaBUII O€30aCHOCTHU MPU OOPALLEHUN C XUMHUYECKUMHU
BELIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPaKTUYECKOMY M3yYEHHIO Mmpodeccuid U Tpyaa pa3iudyHOro poja,
yBaXKEHHE K TPYLY U pe3ysbTaraM TPYJIOBOH EATENbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HAaHUN N0 XMMUU, OCO3HAHHBIN BBIOOP MHIMBUIYAIbHOU
TPACKTOPUU TMPOAOKEHUSI 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOUIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEW, YCNEIHOMN
npodeccuoHaIbHOM eATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCS B MPOPECCUOHAIBHON CpeJie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emie, OCHOBE €€ CyIIECTBOBaHHUS, MOHHMAaHHME IEHHOCTH 3[0POBOTO U
O6e3zomacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MUeCKOMY U ICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [IEHHOCTU COOIIOACHUS PaBUIT
0e3omacHOro TOBEACHHS TpU paboTe C BeIIeCTBAMHM, a TaKXe B CHUTyallusiX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUSA, TOJydaeMmble NpPU U3YYCHUH XUMUH, IS
pEeLIEHUs 3a71a4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOAHOW CPEIOW, ISl MOBBIIICHUS
YPOBHS ~ DKOJOTUYECKOMW  KYJIBTYpbl, OCO3HAHHMS  TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M TMyTed WX PEeIIeHUs IOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IIO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranmpeaMETHBIX PpE3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
(GopMupoBaHUS MUPOBO33pEHUs OOILICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHINII,
TUIoTe3a, (paxT, cucrema, mpolece, 3KCIEPUMEHT U IPYTroe. ), KOTOPbIE UCIOJb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX
IIpeAMETOB (hOPMUPOBATH MPEACTABICHUE O LEJIOCTHOM HAy4HOM KapTUHE MUpA, U
YHUBEpCAJIbHbIE  y4eOHbIE JCHCTBUSA  (ITO3HABATEJIbHBIE, KOMMYHUKAaTHBHBIE,
peryinsiTUBHbBIE), KOTOpble  oOecrneuyuBalOT  (HOpPMHpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

ba3oBble Jornueckue aAecTBUA:

YMEHHMS UCIOIB30BATh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS TP OCBOEHUH 3HAHUM:
PACKpbIBATh CMBICI XMUMHYECKUX MOHSITUU (BBIICIATh MX XapaKTepHbIC MPHU3HAKH,
YCTaHaBIIUBaTh B3aUMOCBSA3b C JAPYTUMU HOHSTHUSMH), UCIOJIB30BATH MOHSATUS IS
OOBSACHEHUS OTHENbHBIX (PAKTOB M SIBICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU IS



KJIacCu(pUKAIMM XMMHYECKUX BEIIECTB U XUMHYECKUX pEaKIUil, yCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OObEKTaMU M3Y4YE€HUS, CTPOUTH JIOTUUECKUE
paccyxaeHusi (MHAYKTUBHBIC, J€YKTUBHBIC, MO aHAJIOTMM), JIeJlaTh BBIBOJLI U
3aKJTIOYECHUS;

yMEHUE TPUMEHSATh B TIPOILlECCe IIO3HAHUS TOHATUS (NMPEIMETHBIE U
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHU, WUCIOJIb3YEMbI€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMBbIE B XMMHHM MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJIEMEHTa), XuMuueckas ¢GopMmylla U ypaBHEHUE
XUMUYECKOU Peakinu — P pelieHnH yueOHO-TI03HaBATEIbHBIX 33/1a4, C YIYETOM dTHUX
MOJICJIbHBIX MPEJICTABICHUHN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIC TTPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIECTB U XUMUYECKUX PEAKIUM, BBISIBISATH
o0IIMe 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHbIE CBS3M U TPOTHBOPEUUS B
U3y4aeMBbIX Tpolieccax U SBICHUSX.

Ba3oBble uccienoBarejbckue AeCTBHS

yMEHHE WCIOJIb30BaTh ITOCTABJICHHBIC BOIMPOCHl B KAa4YeCTBE HWHCTPYMEHTA
MO3HAHMS, a TAK)KE€ B KAU€CTBE OCHOBBI /i1 (POPMHUPOBAHUS THUIIOTE3HI MO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpEeTeHHe OmbITa MO IJIAHUPOBAHMIO, OPTraHU3allMd U IPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (GopmynupoBaTh 000OIICHUS U
BBIBOJBI 110 PE3YJbTAaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIATh OTYET O
poJieIaHHON pabdoTe.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BHJIOB M (OPM MPEACTABICHHS, MOJIYyYaeMYI0 U3 PAa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAs JINTEpATypa XUMUUYECKOTO COJIEP KaHMsl, CITPABOYHBIE MTOCOOUS,
pecypebl HTEpHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEYMBYIO M HEIOCTOBEPHYIO
uHbOpMaIHIO;

YMEHHE TPUMEHSATh pa3WYHbIe METOJbI U 3alpoChl MPH TMOUCKE W O0TOOpe
uHOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIS BBITOJHEHUS
y4eOHBIX M TO3HABATENBHBIX 3a]lad ONPEeIEHHOr0 THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTM  WCMONB30BaHUSA  WH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJIbTYpPOW AKTUBHOTO HCIIOJB30BAHUSI PA3IMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITETIHO BHIOMPATh ONMTUMAJIBHYIO (HOpPMY TpeacTaBiIeHUS HHPOPMAIMHA U
WJUTIOCTPUPOBATH PelllaeMble 3aa4l HECIIOKHBIMU CXEMaMHU, IUarpaMMaMu, IpyTUMH
dbopmamu rpaduKku U UX KOMOMHAIIHSIMUY;

YyMEHUE HUCIOJb30BaTh W  aHajJu3upoBaTh B Impolecce ydyeOHOH U
HCCIEIOBATEBLCKON AEATEIbHOCTH HHGPOPMALMIO O BIUSHUU MPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH NPUPOJTHON CPEBI.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe I1eHCTBHS:

yMEHUS 3a1aBaTh BOMPOCHI (B XOJ€ AHaiora u (Wih) JUCKYCCHH) MO CYIIECTBY
oOcyxaaeMoi  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO



BBITMIOTHEHUS TIPE/ITIOKEHHOM 3a/1a4H;

YMEHUS IPEICTABIISITh IOTyUYEeHHBIC PE3yAbTaThl IO3HABATEILHON ACSITEIFHOCTH
B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIMIO PE3YyIbTATOB BBHITIOTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOrO OMbITa, J1Aa0OpaTOPHOM pPadOTHI IO
MCCJICTOBAaHUIO CBOWCTB BEIIECTB, YUSOHOT'0 MPOEKTA);

YMEHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABATEIbHON M MCCIEA0BATENBCKON JEATENIbHOCTH MPH PEIICHHH BO3HHUKAIOIINX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTIACOBAHMS MO3HUINNA (00CYKIACHHUS,
OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIHMS COBMECTHBIX JEHCTBUM,
OTpe/ieTICHNE KPUTEPUEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOThI U ApyTHE).

PeryasiTuBHBIE YHHBEpPcaIbHbIE YyueOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITEIbHO OMpECNATh IeTH JACSITeIbHOCTH, IUTAaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJMPOBATh M TpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTENbHOCTh, BbIOUpaTh Haubosiee 3(PEeKTUBHBIE CIOCOOBI PEIICHUS YUYEeOHBIX U
NO3HABATENBHBIX 3a7a4, CaMOCTOSATEIBHO COCTABISATH WIH KOPPEKTHUPOBATH
NPE/UIOKCHHBIN allTOPUTM JICHCTBHI MPU BBITOJHEHUH 3aJaHUN C YIETOM TIOTyUSHUS
HOBBIX 3HaHWW 00 H3y4aeMbIX OOBEKTax — BEIIECTBAX M PEAKIHSIX, OIECHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3ysibTaTa 3asBJICHHOMN IEJIM, YMEHUE HCIIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeAMEeTHBIX pe3yIbTaTOB [0 OCBOEHUIO 00s13aTEIBHOTO COIePKAHUS,
YCTaHOBJIEHHOTO JIaHHOH (henepanbHON pabouelt MporpaMmoil, BBIIAEISIOT: OCBOCHHBIE
00ydJaroImuUMKCs Hay4HbIe 3HaHMsI, YMEHUSI U CTIOCOOBI ICUCTBUH, cICIIU(DUIESCKUE IS
NPEeIMETHON 00JaCTH «XHUMHUS», BUJIBI ICSITEIIbHOCTH TI0 MOJIYyYEHUIO HOBOT'O 3HAHUS,
€ro MHTEpIpeTalui, MpeoOpa3oBaHUI0 W MPUMEHEHHUIO B Pa3UYHBIX yUeOHBIX U
HOBBIX CUTYaIIHSIX.

K konity oOydyenus B 8 kjiacce mpeaMeTHBIE pe3ylbTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHSATHH: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh
(omHOpOAHAsT M HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHUTEJIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
7071 XMMHUYECKOTO 3JIEMEHTAa B COEJUHEHHH, MOJISIPHBIA OO0BEM, OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJb, JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCICHHUS,
XAMHUYECKasi Ppeakius, KilacCUPUKAIMSA PEaKIUui: Ppeakiuu COCTUHEHUS,
peaKuy pas3NoKEeHHs, pPEaKIUM 3aMEIIeHHs, peakuud OoOMeHa, 3K30- U
SHAOTEPMUYECKHE pEaKIMH, TeroBo 3(dexT peakuuu, SAPO aroma,
ANIEKTPOHHBIN CIIOW aTroma, aToOMHas OpOHWTallb, paguyC aToMa, XUMHUYECKas
CBSI3b, TIOJIIPHAS ¥ HETIOJIIPHASI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, NOH, KATHOH,
aHMOH, PAacTBOpP, MaccoBas JOJs BellecTBa (IMPOICHTHAs KOHIIEHTPAlMs) B
pacTBope;

e WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKHUX TIOHATHA U MPUMEHSATH



9T MOHSTHUSA MPU ONMUCAHUY BEUIECTB U UX MPEBPAILICHUI;

HCIIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUSI ()OPMYII BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OMPENENATh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OWHApHBIX COCJAMHEHUSX,
CTENEHb OKWCIICHUS AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, TPUHAIC)KHOCTh
BEIIECTB K OMNPENCIIEHHOMY KJIacCy COCIUHEHUH 1o QopMmyiaM, BUT
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;
packpbiBaTh cMmbich Ilepuommueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TMEPUOJIMYECKON 3aBUCHUMOCTH  CBOMCTB
XUMUYECKHUX JIEMEHTOB OT UX M0JIoKeHus B [leproanueckoii cucreme, 3aKOHOB
COXpaHEHMsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4€HHUsI, 3aKOHa ABOTaapo;

OMHCHIBATh U XapaKTepu3oBaTh TabiuuHyo dopmy [lepuoanueckoit cuCTeMbI
XUMUYECKUX DJIEMEHTOB: pa3linyaTh TOHATUS «IJIaBHas mnoarpynmna (A-
rpymma)» u «mnodounas noarpynmna (b-rpymnmna)y, Mansie u OOJbIINE TTEPUOIBI,
COOTHOCUTHh 0003HAUYeHUs, KOTOpble uMerTcs B Tabnuie «llepuogmyeckas
cucreMa xumudeckux osneMmeHtoB JI. M. MenxaeneeBa» C YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsjl
sqipa, 00111ee YUCIIO AIEKTPOHOB U pacIipe/iesieHre UX Mo AJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMUYECKHME OJEMEHThl, HEOPraHMYECKHe BEIIECTBa,
XUMUYECKHUE PEAKINH (IT0 YHCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEILIECTB,
1o TeTrIoBoMy 3P dexTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIHE XUMHYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, IMOATBEPXkIas OMHCAHUWE MPUMEpPAaMU MOJEKYJSIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

IIPOTHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPALICHUN B Pa3IHMYHbIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa 10 (hOpMYyJie COeTUHEHHSI, MACCOBYIO
JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUUECKOMN
peakiuuy,

OPUMEHATh OCHOBHBIE OMNEPAIMU MBICIUTENbHON JEATEIbHOCTU — aHajlu3 U
CUHTE3, CpaBHCHHE, OO0OO0OIICHHEe, CHCTeMaTH3alHio, KIacCHU(HUKAIINIO,
BBISIBJICHUE IPUYUHHO-CJIEACTBEHHBIX CBSI3€H — /1711 U3YUYEHUSI CBOMCTB BEILIECTB
U  XMUMUYECKHX pEaKUUl, €eCTeCTBEHHO-HAay4YHble METOAbl T[O3HAHUA —
HaOJIOJICHHE, W3MEPEHUE, MOJICTIUPOBAHUE, DSKCIEPUMEHT (pEaJibHbId U
MBICJICHHBIN);

cle0BaTh MpaBUiIaM IOJIb30BAHMSI XMMHUYECKON MOCYJ0M U J1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKE ITpaBUIIaM OOpaleHHsI C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHUSAMH IO BBIIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJTYYEHUIO0 U COOMpPaHUIO0 Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOAA),



IIPUTOTOBJICHUIO PACTBOPOB C OIPEAECIEHHON MacCOBOU JOJIEN paCTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH M NPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI 10
PACIIO3HABAHHUIO PACTBOPOB ILEJIOYEHM M KHCIOT C IMOMOLIBIO WMHIWKATOPOB
(makmyc, dheHondTaaeut, METUIOPAHX U IPYTHE).

K koniy oOydeHus B 9 kijacce mpeIMeTHbIC pe3ysbTaThl HA 0A30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHH: XUMHUYECKUM SJIEMEHT,
aToM, MOJIEKYJIa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
peakiusi, XUMHYeCcKasi CBsI3b, TEIJIOBOM A(PGEKT peakiuu, MoJb, MOJISIPHBIN
00bEM, pacTBOp, OJICKTPOJIUTHI, HEIJICKTPOJUTHI, DIESKTPOJIUTHUYECKAS
JTUCCOIMAIIMSI, PEaKIMd HMOHHOro OOMEHa, Karaiu3aTop, XHMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTUMBbIE pPEaKIHUH, OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIC PEAKI[UU, OKUCIUTENb, BOCCTAHOBHTEIIb, OKHCJICHUE U
BOCCTAHOBJICHHE,  aJJIOTponusi,  aM(OTepHOCTb,  XUMHUUYECKass  CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUTMYECKasl ), KpUCTAIITNYECKAs pemIéTKa, KOPPO3HUS
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMUUYECKON pPEaKIuu, MPEAeNIbHO JOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHITUN U MPUMEHSTh
AT MOHATHUSA MPU OMUCAHUY BEILIECTB U UX NPEBPAILCHUMH;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJIeHUsS (POpMYIT BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

ONpENENATh BAJEHTHOCTh U CTENEHb OKUCICHHS XMMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX  pa3IMYHOrO  COCTaBa, NPUHAIJICKHOCTh  BEIIECTB K
OnpeeIEHHOMY KJIacCy COCIMHEHHMM MO (opMyliaM, BUJ XUMHUUYECKOU CBS3HU
(KOBaJI€HTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COCIUHECHUSX,
3aps]l MOHA TI0 XUMUYECKOH (hopmylie, XapakTep Cpeabl B BOJHBIX PacTBOPaxX
HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKON PElIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbici Ilepuoguueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €TO MOHWMAaHKE: OMUCHIBATH U XapaKTePU30BaTh TAOIUYHYIO
dbopmy Ileproamaeckoii CHCTEMBI XUMUYECKUX SJIEMEHTOB: Pa3IMYaTh MOHITHS
«rinaBHas noarpynmna (A-rpynna)» u «nobouHas noxarpynna (b-rpymma)y,
MaJjble U OOJIBIIINE MEePHOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCSA B
NEePUOINYECKOI TabJuIIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOliee 4YUciao 3JIEKTPOHOB U
pacrpefielieHue UX [0  JJIGKTPOHHBIM  CJIOAM), OOBSICHATH  OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B
npejenax MallblX MEPUOJOB W TVIABHBIX MOATPYHI € YYETOM CTPOCHHS HUX
aTOMOB;

KJIacCU(ULIUPOBATH XUMUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEILECTBA,
XUMUYECKHUE PeaKnu (110 YKCIIY U COCTABY YUaCTBYIOUIUX B PEaKIMH BEIIECTB,



M0 TEIJI0BOMY 3((EeKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U cheupUUecKue XUMUYECKUE
CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPK/Iasi ONMUCAHUE MPUMEPAMU
MOJICKYJISIDHBIX WM HWOHHBIX YPaBHCHHH COOTBETCTBYIOIIMX XHMHUUYECKHX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS DJICKTPOIUTUYECKOMN JUCCOIMAIIMK KUCIIOT, IEI0UYe U
COJIeH, TOJIHBIE W COKpAIll€HHbIE YpPAaBHEHMsI pPEaKUUi HOHHOrO0 OOMEHa,
ypaBHEHUS PeaKIUi, MOATBEPKIAONINX CYIIECTBOBAHUE T'CHETUUECKON CBS3U
MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB,;

pacKpbiBaTh  CYHIHOCTb  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
IIPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOXXHOCTH IIPOTEKAHKS XUMUYCCKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBHSIX;
BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JOJI0 XUMUYECKOT0 3JIEMEHTa Mo (hOpMyJie COeTMHEHUSI, MACCOBYIO
JIOJIFO BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUUECKOMN
peakuuu;

coOI0aTh TMpaBuiIa TOJb30BAHUS XUMHUYECKON MOCYIoM M J1ab0opaTopHBIM
o0opyaoBaHUEM, a TaK)Ke MpaBHiia OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMH IO BBITOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (aMMMAKa U YTIEKUCIOTO
rasa);

IPOBOAUTH PEAKIMH, TMOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IUYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM NYTEM XJIOpUI-, OpPOMHI-, HOAMI-,
KapOoHart-, hocdar-, cuimkar-, Cynbdar-, THIPOKCU/I-UOHBI, KATHOHBI AMMOHUS
U WOHBl M3YyUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHNYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATeIbHOCTH — aHAIN3 |
CHUHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMATHU3aIldI0, BBISBICHUE IPUYMHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYCHUS CBOWCTB BEIIECTB M XHMHUUYECKHX
peaKInii, eCTeCTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HAOII0/ICeHNEe, U3MEPEHHE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEATbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Nenn KoaunyecTBo yacoB
/m HaunmMeHoBaHMe pa3/1e/10B U TeM
Kontpoasn IIpakTHuyeck
nporpaMmMal Bcero
ble padoThI ue padboTsbl

Paznen 1. HepBOHa'la.TIBHbIe XUMHYECCKHUEC NOHATHSA

Xumusa — BakHast 00J1acTh

11
€CTECTBO3HAHMS U MPAKTUUECKOU 5 2
JeSITeTbHOCTH YeJIOBEKa
1.2
BemectBa n XuMHuueckue peakuuu 15 1
13
BemectBa n XuMHuueckue peakuuu 10 1
Hroro mo pazneny 30
Pa3nen 2. Baxkneiimme npeactaBuTe/ M HEOPraHUYeCKHX BElIECTB
2.1
Bo3ayx. Kucnopon. [lonsitue 06 okcuaax 6
2.2
Bonopoa.Ilonsitue o KMCIOTax U CONISAX 8 1
2.3
Bopna. PactBopsl. [Tonstue 06 5 1 1
OCHOBAHHAX
24 OcHOBHBIE KJIACCHI HEOPTaHUYECKHIX 1 1 1
COeIMHEHU
Wroro no pazneny 30

Pa3nea 3. Ilepuoanyecknii 3akoH u [lepuoanyeckas cucrema xummudeckux djaementos /1. H.
Menpeneesa. Ctpoenne aroMoB. XUMH4YeCKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

3.1 Ileproguyeckuii 3aK0H 1 4
[lepuoandeckas cucreMa XUMHUYECKUX
anemenToB /. 1. Meneneena.
Crpoenue aToma




3.2

Xumudeckas cBI3b. OKHCIUTEIIBHO-

4
BOCCTAHOBUTCJIbHBIC PCAKITUN
Wroro mo pazneny 8
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




9 KJIACC

Nenn KoanuectBo yacos
/m HaumeHnoBaHue pa3/iesioB U TeM NPOrpaMMBblI
B KoHTpO/IBH bl IIpakTHuyeck
cero
padoThI ue padboTsbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMu
. 5 1
11 [ToBTOpeHue u yriyOieHne 3HaHUN OCHOBHBIX pa3JieNioB Kypca 8 Kkiacca
. 4
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINI
1.3 8 1 1
DNEeKTpOIUTHYECKAs AUCCOManns. XMMUYECKHE peaklii B pacTBOpax
Hroro mo pazneny 17
Paznen 2. HemeTa/uIbl M MX COEIUHEHMSA
5 OO6mrasi XapakTepuUCTHKA XUMHUYECKHX AyeMeHTOB  VIIA-rpymisbl.
' [anoreHst 4 1
1
OO11ast XxapakTepucThKa XUMU4eckux 31neMeHToB VIA-rpynnsl. Cepa u
2.2 eé coeIMHEHU 5
OOm1ast XxapakTepUCTUKAa XMMUYECKHX 3JIEMEHTOB VA-Tpymnmbl. A30T,
2.3 ¢bochop u ux coeuHEHUS 7 1




OO01as XxapakTepUCTUKAa XUMUYECKUX dieMeHTOB IV A-rpynnsl. Yriaepoa u

24 KPEMHUH U UX COCTUHCHHUS 3
Wroro mo paznery 25
Pasznea 3. MeTaJliIbl M UX COeTMHEHNA

3.1 .

OO01111e cBO¥icTBa METAILIOB 4

3.2 Baxxneimme MeTauIbl ¥ UX COSTMHEHUS 16
Hroro mo pazneny 20
Pa3znen 4. XuMus u okpy:kamomas cpeaa

4.1 BemectBa 1 MaTepualbl B )KU3HH YEIOBEKa 3
Wroro no pazneny 3
PeszepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

68




IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KosunyecTBo yacoB
Jara
Konrpoas | IIpakruye
Nen/m | Tema ypoka usyde
Bcero HbIE CKHe
HuUsl
padoThI padoThI
03.09.
1 [Ipeamer xumun. Pos XumMnu B )KW3HU YenoBeka. Tena u BemecTsa 1
10.09.
2 [TonsiTHE O METOAAX MMO3HAHUS B XUMHUH 1
13.09.
3 TTousarre o MeTogax IMO3HAHNUA B XUMUH 1
[Tpaktrueckas padota Ne 1 «IIpaBuia paboTsl B m1abopaTopuu U TPUEMBI 17.09.
4 oOpareHus ¢ 1
J1a00paTOPHBIM 000PYIOBAHUEM
. 20.09.
5 Uucrele BenecTBa U cMecu. CriocoObl pa3ieieHus cMeceit 1
24.09.
5 [IpakTuueckas padota Ne 2 «Pa3nenenue cMeceit (Ha mpuMepe OUUCTKU 1
MIOBApPEHHOM COJIH )»
27.09.
7 ATOMBI 1 MOJIEKYJIBI 1




XUMHUYECKHUE AIEMEHTHI. 3HaKH (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB

01.10.

8

04.10.
9 [IpocTble U CIIOKHBIE BEIIECTBA

08.10.
10 ATOMHO-MOJIEKYJIIPHOE yUEHHE

11.10.

3aKoH MOCTOSIHCTBA COCTaBa BELIECTB. XUMUYEcKas popmyia. BareHTHOCTh

11 aTOMOB XMMHMYECKHUX JIEMEHTOB

15.10.
12 OTtHocurenbHas arToMHasg Macca. OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca

18.10.
13 MaccoBast 10151 XUMHUYECKOT0 IEMEHTa B COEJUHEHUN

22.10.
14 KomnuuectBo BeniectBa. Mouib. MosisipHast Macca

25.10.
15 dusnuecKue U XMMUUECKUE ABJICHUS. XUMHUYECKas peaKiysl

25.10

16

HpI/IBHaKI/I " yCJIOBHA TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ




3aKOH COXPAHEHHUS MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

06.11

17
08.11
18 Brruncnenust KoamuecTBa, MacChl BEIIECTBA M0 YPABHEHUSM XUMUYECKUX PEaAKIINI
13.11
19 Knaccudukanus xuMudeckux peakiuii (COeTUHEHUs, Pa3JI0KEHUs, 3aMEIICHUS,
obmeHa)
15.11
20 M. B. JlomoHOCOB — yu€HBIN-dHITUKIONIEAUCT. OO0OIICHIE i CHCTEMAaTH3aIUS
3HAHUM
20.11
21 KonTtponbHas padota Nel o teme «BemniecTBa 1 XUMHUECKHE PEAKITUNY
22.11
99 Bo3ngyx — cMmech razoB. Cocra Bo3ayxa. Kuciaopoa — 3neMeHT u ripocroe
BemecTtBo. O30H
17.11
Ou3nyecKue U XUMUIECKHE CBOMCTBA KUCTIOPOIa (PEaKIuu OKUCIIEHUS, TOPEHHUE).
23 ITousitre 00 okcumax




Cnoco0bl oJrydeHus KUCI0poAa B Ta0OpaTOpUH U MPOMBIIITIEHHOCTH.

29.11

24
[Ipumenenue kucnopoaa
04.12
TemnoBoil 3¢ (hekT XMMHUECKON peakiu, MOHSITHE O TEPMOXUMUYECKOM
25 YpaBHEHHH, IK30- ¥ SHIOTEPMHUECKIX PEaKIUIX
06.12
26 TonnuBo (HeTH, yroyib U MeTaH). 3arps3HEHNE BO3AyXa, CIOCOOBI €ro
IIPEJOTBPALLECHUS
11.12
97 [Ipaktrueckas padota Ne 3 mo Teme «Ilonmydenue u cobupanue Kuciopoa,
U3yYEHHE €ro CBOHCTBY
13.12
08 Bognopoa — anemeHT u npocroe BewecTBo. Haxoxaenue B npupoje
. 18.12
29 dusnueckue u XMMHUYecKHe cBoicTBa Bojgopoa. [Ipumenenue Boopoia
20.12
30 [TonsTHE O KMCIIOTaX U COJISAX
25.12
31 Crnioco6blI otydeHus BOA0poa B 1abopaTopuu




[Ipaktuueckas padota Ne 4 o reme «llonyduenne u coOupanue Boaopo/ia,

27.12

32 .
W3YYCHHE ero CBOHCTBY
15.01
33 MomnsipHbIid 006EM Ta30B. 3aK0H ABOTaIpoO
17.01
Brruncnenus 00b€Ma, KOJTMYeCTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMYECTBY
34 BEIIECTBA WM 00BEMY
22.01
Berurcnenus 005EMOB Ta30B 10 ypaBHEHUIO PEAKIIMKM Ha OCHOBE 3aKOHA
35 00BEMHBIX OTHOIIIEHUI ra30B
24.01
36 dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIBI
29.01
37 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOPAX
31.01
Bona kxak pactBopuTtens. HacbllieHHbIE 1 HEHACHIIIIEHHBIE pacTBOPHL. MaccoBast
38 JI0JIsI BEIIECTBA B PAaCTBOPE




[IpaxTnueckas padora Ne 5 o Teme

05.02

39 «IIpuroToBieHue pacTBOPOB C ONPEIEIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO
BELIECTBA»
07.02
40 Kontponsnas padota Ne2 no reme «Kucnopoa. Bonoposa. Boga»
12.02
41 Oxkcumpl: cocTas, Ki1accupuKaIms, HOMEHKIaTypa
14.02
42 [Tonyuenue n XuMu4ecKre CBONCTBA KUCIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHJIOB
19.02
OcHoBaHusl: cocTas, KilacCUpUKaIus, HOMEHKIaTypa
43 ’ ’
21.02
44 [Tosnydenune n XMMHUYECKUE CBOMCTBA OCHOBAaHUH
26.02
Kucnotsl: cocras, knaccudukanys, HOMEHKIATypa
45 ’ ’
28.02
46 [Tonyuenune u XMMHUYECKHE CBOMCTBA KUCIIOT




Conu (cpenHue): HOMEHKIATypa, CII0COObI TIOJIy4eHHsI, XAMUYECKHUE CBOMCTBA

05.03.

47
07.03
[IpakTueckas padota Ne 6. Pemenue s3kciepuMeHTaNbHBIX 33/1a4 [10 TEME
48 «OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COCTMHEHUI
12.03
49 ['eneTnveckas cBsi3b MEXK Iy KJIIACCAMH HEOPTraHUYECKUX COSTMHEHUN
14.03
50 O060011IeHne U cucTeMaTh3alusg 3HaHUH
19.03
51 KonTtponbnas padora Ne3 o Teme "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX
coequHeHun"
21.03
[TepBbie MOMBITKY KIaCCH(PHUKAIIUN XUMHUECKUX d71eMeHTOB. [loHsaTHE O rpymnmax
52 CXOOHBIX

9JICMCHTOB




[Tepunoanueckuit 3akoH u [leproauueckas cucreMa XMMUYECKUX 3ieMeHToB [I. U.

02.04

53 Menneneesa
04.04
54 [Tepuoapl, TpymIbl, TOATPYIIITHI
09.04
55 Crpoenue aromoB. CocTtaB aTOMHBIX siep. M30To1BI
11.04
CtpoeHue HJIEKTPOHHBIX 000J0YeK aToOMOB dJeMeHTOB [lepuomnyeckoit
56 cuctemsl [. 1. Mengeneena
16.04
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA MO €ro MoJjokeHuto B [leprnoanyeckoi
57 cuctreme JI. 1. MenpaeneeBa
18.04
3nauenue llepuonnueckoro 3akoHa Juisl pa3BUTUS Hayku W npaktuku. [, W
58 MenpneneeB — yd€HBIM, EAAror U rpaXk IaHuH
23.04
59 DNEeKTPOOTPULIATENHHOCTh ATOMOB XMMHYECKHX dI1eMeHToB/ Beepoccuiickas

poBepouHas pabora




25.04

60 HNonnas xuMudeckas CBs3b

30.04
61 KoBanenTHas mosisipHast XUMHYECKast CBS3b

07.05
62 KoBanenTHas HenonsipHasi XUMHUYECKasi CBS3b

14.05
63 CreneHb OKHUCIICHUS

16.05
64 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

24.05
65 OKHCIIUTENN U BOCCTAHOBUTEIIN

23.05
66 KonTtponbHas padora Ned4 o teme «CtpoeHne aroma. XUMHUYECKask CBSI3bY
67 PesepBHblit ypok. O000111eHIE U cHUCTEMaTH3AIUS 3HAHUN

68

PesepBHeiit ypok. O600111eHIE U cHUCTEMATH3AIUs 3HAHUN




PesepBubIit ypok. O00011I€HNE ¥ cUCTeMAaTU3aIUs 3HAHUN

69

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME

69




9 KJIACC

KoanyecTBo yacos

Jara
Ne Konrtpoas
Tema YpoKa HpaKTuqec HM3Yy4eH
n/m Bcero HbIE
KHe paboTbl | MA
padoThI
03.09
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cuctemMa XUMUYECKUX 311eMeHToB /1. 1. 1
MenneneeBa
. 05.09
9 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMHUUYECKHUX DJIEMEHTOB MIEPBBIX 1
TPEX MEPUOJIOB
10.09
3 Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIICCTB 1
4 Bubl XuMHuueckoi CBSI3U U TUIIBI KPUCTAIUIMYECKUX PEIIETOK 1 12.09
. 17.09
Kontponsnas pabota Nel o teme «IloBTopenue u yriyoieHne 3HaHUN
5 OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay 1 1
. 19.09
5 Knaccudukarus XuMU4eCKUX pEakIuil o pa3IuYHbIM MpU3HAKAM 1




[ToHsiTHE O CKOPOCTH XUMUYECKOU peakuuu. [IoHsATHE O TOMOTEHHBIX U

24.09

;
TeTEPOreHHBIX PEAKITUAX
26.09
[Tonatue o xumMuyeckoM paBHOBecHH. DakTOpbI, BIUSIONINE HA CKOPOCTH
8 XUMHUYECKON PEaKIIUH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS
01.10
9 OKHCITUTEIBPHO-BOCCTAHOBUTENBHBIE PEAKIINH
. 03.10
10 Teopus anekTpoauTHYECKON qucconuaniu. CUIbHBIC U cladbie
AIEKTPOJIUTHI
08.10
11 HoHHbIe ypaBHEHUS peaKiui
XHWMHYECKHE CBOMCTBA KHUCIOT W OCHOBAaHHWH B CBETE IPEICTaBICHHH 00 10.10
12 BIEKTPOJIUTUYECKON TUCCOIAIIIN
XUMHUUECKHE CBOIICTBA COJIEN B CBETE 15.10
13 MPEACTABICHUI 00 AJICKTPOTUTHICCKON JMCCOIHAIINN
17.10
14 ITonsTHe o0 ruaposnse coneit




22.10

15 O0600m1IeHre U cucTeMaTH3aIHsl 3HAHUN
24.10
16 [IpaxTnueckas padora Ne 1. «PemieHue skcriepuMeHTaIbHBIX 3a7a4»
KonTponsnas pabora Ne2 o teme 05.11
17 «DNEKTPOIUTHYECKAS TUCCOLMAIINS. XUMUUECKHE PEAKIIMH B PACTBOPAX»
. 07.11
18 OO11as XapaKTepUCTHKA FaJIOT€HOB. XMMUYECKUE CBOMCTBA Ha IPUMEpE XJIopa
. 12.11
19 Xnoposojopoa. ConsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MOJIy4EHUE,
MIPUMEHEHHE
. 14.11
20 [IpakTnueckas padota Ne 2 o teme «llomydenue conastHON KUCTIOTHI, U3y4YEHUE
€€ CBOMCTB»
19.11
21 Boruncnenus o ypaBHEHUSIM XUMUYECKUX
peaxiui, eciiv OJJMH U3 PEareHTOB JaH B H30bITKE
21.11
22 OO11ast xapakTepUCTHUKA 3IIEMEHTOB VIA-Trpymnisl
AnnorpomnHsie MoubuKay cepbl. HaxoxxieHue cepbl U e€ CoOeJMHEHNUI B 26.11
23 npupojie. XMMHUYECKHUE CBOMCTBA CephI




CepoBoniopos, cTpoeHune, GU3NIecKue 1 XMMUIECKUE CBOMCTBA

28.11

24
o5 Oxcunpl ceprl. CepHasi KUCIIOTa, GU3NICCKUE U XUMHUYECKHE CBOMCTBA, 03.12
MIPUMEHEHUE
XHWMHUYECKUE PEAKIINH, JIEIKAIUE B OCHOBE 05.12
26 MIPOMBIIIIJIEHHOTO CII0C00a MOMyYeHUsI CEPHOM KUCTOThI. XUMUYECKOE
3arpsi3sHEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU CEPBI
97 Brrunciienne MaccoBOM 10711 BBIX0/1a MPOIYKTa PEAKIIUU 10.12
OO6mrast XxapakTepuCTUKA 371EMEHTOB V A-rpynibl. A30T, paclipoCTpaHEHUE B 12.12
28 pupoie, PU3NISCKUE U XUMUICCKHE CBOKWCTBA
. 17.12
29 AmMUak, ero pu3nvecKre 1 XMMHUUECKHUEe CBOMCTBA, MOJyYeHHE U IPUMEHEHHE
19.12
30 [IpakTuueckas padota Ne 3 mo Teme «llomydenne aMmmuaka, U3y4eHue e€ro
CBOMCTB»
" . 24.12
31 A30THas KUCNOTa, € (Pru3nuecKue 1 XUMUYECKUE CBOMCTBA
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX 26.12
30 ynoopeHuil. XuMu4eckoe 3arpsi3HeHUE OKPYKaroIel Cpeibl COeANHEHUIMU

a30Ta




docdop. Oxeun docdopa (V) u pochopuas

14.01

33 KHCJIOTa, PU3NIECKUE U XUMHYECKIE CBOWCTBA, MOJTyIeHHUE
Hcnonp3oBanue hocdaToB B KayecTBe 16.01
34 MUHEpaJIbHBIX y100peHuil. 3arpsi3HeHre NPUPOAHON cpeabl pochaTamu
21.01
35 VYrnepon, pacipocTpaHeHHe B IpUpoJie, PU3NUECKHE U XUMHUECKHE
CBOMCTBA
Oxcuppl yriaeposa, ux pusndeckue 1 XMMHUYECKUEe CBOMCTBA. DKOJIOIHUECKUe 23.01
36 po0JIeMBl, CBSI3aHHBIE ¢ OKCHIOM yrieposa (IV)
28.01
37 YronpHas KucnoTa v e€ conu
[IpakTuueckas padota Ne 4 mo Teme "[lonydeHue yriaekucioro rasa. 30.01
38 KadectBennas peakius Ha kKapOOHAT-HOH"
04.02
39 [TepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUIX
yriepoja
06.02
40 Kpemuwuii u ero coequHeHHS
[Ipaktuyeckas padota Ne 5. Pemenue skcriepuMeHTaIbHbIX 33/1a4 110 TEMe 11.02
41 «BaxHeiiue HeMeTauIbl U UX COSAUHEHUS




KontponbHas padota Ne3 no teme «BakHeie HeMeTalIbl U UX COCTUHCHUS

13.02

42
OO6mast XxapakTepUCTHKA XUMUYECKUX IJIEMEHTOB 18.02
43 — MeTaJIoB. Metaiuyeckas CBsi3b U
MeTajindyeckasi Kpuctajuinueckas penérka. dusnyeckue cBoilcTBa METaIOB
. 20.02
m XUMUYECKUE CBOMCTBA METAJIOB.
DIEeKTPOXUMHUYECKUH P HAIPSHKEHUH METaJIJIOB
O61ue cnocoObl nosydeHus: MetaioB. CIijiaBbl. 25.02
45 BerauciieHus o ypaBHEHUSAM XUMUYIECKAX
peaxiuii, eciiy OJIMH U3 PEareHTOB COACPKUT MPUMECH
27.02
46 [TonsaTHE O KOPPO3UHU METAILIOB
04.03
47 IllemouHbIe METaJLIBI
06.03
48 Oxcupl U TUIPOKCHUIBI HATPUS U KaITUs
11.03

49

H_[eJ'IO‘{HOBGMCJ'ILHHC MeTaJJIbl — KaJblIMi 1 MarHUM




13.03

50 Bakueiinme coemmHEHUS KaIbIUS
. 18.03
51 O0001Ienne U cUCTEMaTH3aIMs 3HAHUN
20.03
52 XKécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEeHus!
— .. 01.04
53 [TpakTudeckas padota Ne 6 o Teme "YKECTKOCTE BOJIBI U METOIBI €6
ycTpaHeHus"
03.04
54 ATIOMUHUNA
08.04
55 AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCH 1A
10.04
56 Keneso
57 Oxcupl, ruapokcuanl u conn xenesa (1) uxenesa (111) 15.04
. 17.04
58 O00011IeHIE U CUCTEMATU3aLU 3HAHU I
22.04
[IpakTrueckas padota Ne 7. PereHue sKCriepuMEHTaIbHBIX 337124 110 TeMe
59 «Baxknennre MeTaIsl U UX COETUHEHUS
24.04
60 Brrurcnenus mo ypaBHEHUSIM XUMUYECKUX

peakunﬁ, €CJIM OJUH U3 PCArcHTOB IaH B M30BITKE




WJIM COJICPKUT MPUMECH. BBIYHCIICHHSI MACCOBOM JIOJIH BBIXOA MPOJTYKTA 29.04
peaxiuu
13.05
61 O0001IenrEe U cCUCTEMaTH3aIMs 3HAHUI 1
62 Kontponsnas padota Ned o reme «BakHeline MeTanibl U UX COEAUHEHUS» 1 15.05
. 20.05
63 BemecTBa 1 MaTeprabl B TOBCETHEBHOM KU3HU YeJI0BEKA 1
22.05
64 XHUMHYECKOE 3arpsi3HCHHE OKPYKAOIIECH CPEJIbI 1
22.05
65 Pons xuMum B perieHun 3K0JIOTHIECKUX TTPoOIeM 1
66 PesepBHbIil ypok. O0001MIEeHHE ¥ cHCTEMAaTH3aIUs 3HAHUH 1
67 PesepBHbiit ypok. O000111eHIE U cUCTEMaTH3AIUs 3HAHUN 1
68 PesepBHblit ypok. O600111eHIE U cHCTEMaTH3AIUs 3HAHUN 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3JaHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus: 9- kiiacc: 6a30BbI YPOBEHB: YUCOHUK; 5-€ W3IaHUE,
nepepaborantoe, 9 kiacc/ 'abpuensn O.C., Octpoymon U.T"., Cnaakxos C.A.

AKIIMOHEpHOE O6I_HCCTBO «M3parensctBO «IIpOocBenicHne

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
A.M. Pagenxnin. Xumud. Augaktudeckuii Marepuai. 8-9 kmaccel. M.
IIpocBerienue
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