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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBIieHA HAa OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasieHHsix B @I'OC 00O, a Takke Ha 0cHOBe (enepanbHON padodel mporpaMmbl
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XxUMHHU Ja€T MPEACTaBICHUE O LEJISX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTAHUS U
pasBUTHSL OOYYAIOUIMXCSl CPEICTBAMU Yy4eOHOTO TpeAMeTa, YCTaHaBIMBACT 00S3aTeNbHOE MPeIMETHOES
coJiep)KaHue, MpeaycMaTpUBaeT pacIpeesieHHe €ro Mo KiaccaM U CTPYKTYpUpOBaHME IO pa3lienaM U
TeMaM TpPOrpaMMbl [0 XWUMHH, ONpEAEIsIeT KONWYECTBEHHbIE M KAaYeCTBCHHBIC XapaKTEPUCTHUKU
coJepKaHusl, PEKOMEHIYEMYIO IIOCIIEA0BATEIbHOCTh M3YUYEHHUs] XMMHUHU C YYETOM MEXIPEAMETHBIX H
BHYTPUINPEAMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipolecca, BO3PACTHRIX OCOOEHHOCTEH oOyuarommxcs,
oTIpeJiesisieT BO3MOKHOCTH TpeaMeTa JJisl pealln3aliu TpeOOBaHM K pe3ysbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TaKkKe TPEeOOBaHUH K
pe3yiabTaTamM 06y‘ICHI/I$1 XMMUHU Ha YPOBHE HCHGI\/'I HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB y‘IC6HO-
MO3HABATENBFHOM JIESTETbHOCTH 00Y4aOLIerocs II0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW IUisi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUAIbHOM EAMHCTBE MHpA, BaKHYIO POJIb UTparoT (QOpMUpyeMble XHMHUEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 06 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUYECKON, THINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXpPaHEHHS.

N3yyenune xumuu:

CHOCOOCTBYET peanu3alldl BO3MOXHOCTEH MJsl caMOpa3BUTUS U (OPMHPOBAHUS KYJIbTYpHI
JTUYHOCTH, e€ 00mIeil 1 HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHE MBIIIJICHNS. 1 TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSTENbHOW Y4EOHOH AEATENIbHOCTH, SKCIEPUMEHTANbHBIX M HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON 1EATENEHOCTH;

3HaKOMHT CO CHEUM(HUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO NPHUPOJBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanioM B (POPMUPOBAHHMM €CTECTBEHHO-
HAY4YHOM 'PaMOTHOCTH O0YYarOLINXCs;

CHoco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCS.

[anHble HanpaBieHus: B 00yUYeHUH XUMHUH 00ECIIeUNBAOTCS criequ(uKoil conepkanusl yueOHOro
npeaMeTa, KOTOPBIN SBISETCS MEeAarorHieckKy alalTHPOBAaHHBIM OTPAaXCHHEM 0a30BON HayKH XHMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0O0miero oOpa3oBaHHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00yYarOIMMHCS CHUCTEMBbI II€PBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB HEOPraHUYECKOM XUMHH H
HEKOTOPBIX OTJAEIBHBIX 3HAUMMBIX HOHSATHIA OPraHMYECKONH XUMHUH.

CTpyKTypa coJepKaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUpPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ mzydenuto. CoziepkaHne CKIIQZBIBAETCS U3 CUCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHYECKOH peaknnu. O6e 3T CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO MPUHITHITY
MOCIIEIOBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIPDHOT'O YUCHHU KaK OCHOBBI BCETO €CTCCTBO3HAHUAA,

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUC€HHA O CTPOCHUHN aTOMa U XUMHYECKOUN CBsI3U,

— TPEACTaBIEHUH 00 IMEKTPOTUTHUECKON JUCCOIAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTPpUBAIOTCA HAa OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX 1 OCMBICIICHHBIX
(axToB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K APYTOMY, BBINONHSSA (QYHKIUH OOBSICHEHNS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEIECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON MPHUPOJbI, IEHHOCTHOTO OTHOUICHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU NPOUCXOAUT (HOPMHUpPOBaHHE 3HAHUI OCHOB XHUMHYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIMX (AKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMCHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeTbHOCTH, OCBOSHHH TIpaBIJI 0€301MacHOT0 0OpaIlieHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, KaK:

— (dopMupoBaHHE WHTENIEKTYAILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO DPEIICHWH, CIIOCOOHOW amanTHUpOBaThCs K OBICTPO
MEHSIFOIUMCS YCIIOBHUSIM KHU3HU;

— HampaBJCHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOyJaroImuxcs K
CaMOCTOSITETFHOW TTO3HABATENIFHOW MEATENBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— olecrmieueHue YCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHHUIO  OOYYAIOMIMMHCS  OIBITA
pa3HOOOpa3HO JIEATENPHOCTH, TMO3HAHWS H CaMOIO3HAHWS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHNE JIJIS PA3TIMYHBIX BUIOB JACATEIHHOCTH,

— (popmupoBaHue 00mIeH (YHKIIMOHAIHLHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUAPA, UCIIOJIb3YS 3HAHUS U OIIBIT, MTOJTyYeHHBIS
MpH M3y4YeHUH XHWMUH, MPUMEHATh WX IPH PEIIeHHH NpoOJeM B TOBCEAHEBHOHN KHU3HU W TPYIOBOMH
JIeSTEIIbHOCTH;

— ¢opmMupoBaHue y O0OyYaOIIUXCS TYMAaHHUCTHYECKHUX OTHOINEHWH, TOHWMAHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIIOTUYECKH IEIeCO00Pa3HOro MOBENCHUSI B OBITY W TPYIIOBOU
JIEATEIIbHOCTH B IIEIISIX COXPAHEHHUSI CBOETO 3JI0POBBS i OKPYXKAIOIIEH IPUPOIHON CpEIbl;

— pa3BUTHE MOTHBAIMM K OOYyYEHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOEHHS OOIIEUYEIIOBEUYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodmis u
HATNPaBIEHHOCTH JTAbHEHIIIET0 00yJeHusI.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YYEeHUS XHMHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBuseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacos (2
yaca B HEJIEITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4eloOBeKa. XMMHsS B CUCTEME HayK. Teila M BellecTsa.
®usnyecKkre CBOMCTBA BEIIECTB. ArperaTrHoe COCTOsiHME BemiecTB. [IoHATHE 0 MeTogax MO3HAHHA B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJI1 XMMHUYECKOTO JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KomM4ecTBa, Macchl M 4HCHa
CTPYKTYPHBIX €AMHUI] BeliecTBa. PacuéTsl mo GpopMynaM XMMHUYECKUX COSAUHEHHH.

®uznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOpraHM4YeCKHX BeIEeCTB, HaOmroneHue (uindeckux (MJIaBICHWE BOCKA, TasHHUE JbJA, PAaCTUpAaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHUCJIOTOHM) sIBICHWH, HAOMIOACHHWE W ONHMCAaHUE MPHU3HAKOB
MPOTEKAHUSI XMMUYECKUX peakiuid (pa3iIoKeHue caxapa, B3aUMOACHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapwus, paznoxxkenre runpokcuna meau (1) mpu HarpeBaHuy, B3auMOIEHCTBHE JKejIe3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmoco0oOB pa3jeneHus: cMecei: ¢ TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BHIIAPUBAHNE,
JUCTWIIISIINSA, XpoMaTtorpadusi, NMPOBEICHUE OYUCTKM IOBAapEHHOH COJM, HAOMIOACHHWE W ONMCaHHE
pE3yabTaTOB MPOBEACHHS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacCChl, CO3JaHHE MOJENel
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe Beniectso. Haxoxnenue
KHCJIOpOJia B IpUpoe, Pu3nyeckre U XUMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kuciopona. CrocoObl MONydyeHHs KHUCIOpoJa B JIa0OpaTOpuM W HPOMBIIUIEHHOCTH. Kpyrosopot
Kucnopoza B mpupozae. O30H — autoTponHast MogU(UKALUS KUCIOPOAA.

TemnoBoit  3PPekT XUMHYECKOHW peaklud, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE PEeaKIHUU. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxkIeHue Bojopona B MpHpoae, GU3NYECKue U
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCcOOB! TomydeHust. Kuciotsl u conu.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSM.

®u3nueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACBIILICHHBIE PacTBOpPbl. PacTBOpUMOCTH BelIECTB B BOoJEe. MaccoBasi 10Js BELIECTBA B PacTBOPE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukanuss  HeopraHmdeckux  coeauHeHud.  Oxcuapl.  Kiaccudukaiuss — OKCHJIOB:
cosieo0Opasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) W HecojeoOpasytomme. HomeHkmarypa
okcu10B. du3nyecKkue U XMMUYECKHE CBOMCTBA OKCUAOB. IlosyueHre okcHIoB.

OcHoBanus. Knaccubukarnusi oCHOBaHUH: METOYN U HEPACTBOPUMBIE OCHOBaHMs. HomMeHKIaTypa
ocHoBaHMM. du3nUecKrue 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHne oCHOBaHUH.



Kucnotel. Kimaccudukarus kucnot. Homenknarypa kucinor. @u3ndeckrue 1 XUMAYECKUE CBOWCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XUMUYeCcKHe cBOMCTBa conell. [lonyuenue conenl.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii Ikcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBUS BO3HUKHOBEHHS W TPEKpaIleHUs] ropeHus (Iokapa), 03HaKOMJICHHUE C 00pa3liaMu OKCUIIOB U
ONKMCAaHWE WX CBOWCTB, IOJY4YCHUE, COOUpaHUE, pAClO3HABAHME W H3YYCHHUE CBOMHCTB BOJOpOJIA
(ropenue), B3auMomelicTBHe Bogopoiga ¢ okcumom wMeau  (Il)  (BO3MOXHO — UMCHONB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHUE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIICZIOBaHUE OCOOCHHOCTEH
PacTBOPEHMsSI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMpPEACHEHHOM
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIUIECTBA, B3aUMOJICHCTBHE BOJIBI C METaUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEICCTB
pa3IMuUHBIX KJIACCOB, HAOMIOJACHHE M3MCHEHHUS OKPACKH MHIUKATOPOB B PAcTBOPaxX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojeiicTeus okcupa meau (ll) ¢ pacTBopoM CepHO# KHCIOTHI, KHUCIOT C METaJUIaMH,
peakiuii HeUTpaIu3aIuu, oJyYeHUe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OJHOTO METallia APYTUM
W3 pacTBOpaA COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilme Kiracchl HeOpraHUIeCKUX
COCIMHECHU .

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrtpoeHne aromMoB. XuMHUYeCKasd CBfA3b. (OKHCIUTEIbLHO-BOCCTAHOBHUTE/IbHBIE
peakuumn

[lepBble MOMBITKK KIACCHU(PHUKAIME XWMHUYECKHX JJIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIENOYHBIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCHIBI M THAPOKCHIBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuoanas u mmaHONIEproAHas (opmMbl [leproandeckoil cuCTeMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menpneneesa. [lepuonsl u rpynmnel. Gusnyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummdeckux dnmeMmeHToB [lepuommueckoit cucremsl . . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa 1Mo ero mnojoxeHutro B Ilepuoauueckoir cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI pPaahyca aTOMOB XUMHYECKUX OJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPYIIaM U NEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa W Ilepuoanueckoil CHUCTEMbl XHUMHUYECKHX 3JIEMEHTOB ISt
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (MOJsIpHAst W HETIOJIAPHAs) CBS3b. DJIEKTPOOTPUIATEIIEHOCTh
XHMHYECKUX 3J1eMeHTOB. IOHHas CBSA3b.

Creneap oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakmuu. [Iporecchl OKHWCICHUS |
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHne 00pasIoB BEIECTB METAUIOB M HEMETAUIOB, B3aUMOACHCTBHE THAPOKCHIA IWHKA C
pacTBOpaMH KHCJIOT U IIeJouYeid, NPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIILHO-
BOCCTAaHOBUTEJIBHBIX pEaKIHii (TOPEHUE, PEAKIINH PA3IIOKCHHUSI, COSTMHCHIIS).

Meosrcnpeomemmnuvie ceasu

Peanmzarus MEXNIpeaMETHBIX CBSI3CH MPH M3YYECHUH XMMHH B 8 KJIacCE€ OCYIIECTBIBICTCS depe3
WCITOJIb30BAaHUE KaK OOIIMX €CTeCTBECHHO-HAYYHBIX MOHATHUN, TaK U TIOHATHHU, SIBJISTFOIIIXCS CUCTEMHBIMHA
JUISL OTAEJIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOme ecTecTBEHHO-HAYYHbIC TOHATHS: HaydHBIH (DakT, THIOTE3a, TEOpHUs, 3aKOH, aHaIM3,
CHHTE3, KiaccupUKalus, NePpUOAMYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKYJa, DJCKTPUUECKUI 3apsil, BEIIeCTBO, TeNo, O00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
IEpUOJ0B, Kajlusda, KajJblUid U HUX COCI[I/IHeHI/II\/'I B COOTBETCTBHHU C IIOJIOXKECHHEM DJJIEMCHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CTpOCHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BELIECTB, IO TEMIOBOMY 3(deKTy, Mo HM3MEHEHHUIO CTEleHed OKHCICHHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lonsitne o ckopoctn xuMudeckod peaknuu. [lorsarne o0 00paTHMBIX W HEOOPATUMBIX
XUMUAYECKUX peakuusix. IIoHATHEe O TOMOTeHHBIX M TETEpOreHHBIX peakuusix. IloHsATHe o Kartanuse.
[TonsiTHE O XMMHYECKOM paBHOBecHH. (DAKTOPbHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKUUU U
MOJIOKEHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUM,  DJIEKTPOHHBIM  OalaHC  OKUCIUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakuuu. CocTaBieHHE ypaBHEHUIH OKHCINTENHHO-BOCCTAHOBUTENILHBIX PEAKIMU C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALMM BEUIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOW CBsi3U. CTENEeHb MUCCOLMALH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HWOHHBIE YpaBHeHHMA peakuuil. CBoicTBa KHCJIOT, OCHOBAaHMH W COJEed B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HemeTaioB (TpaduTa W amMasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHs), UCCIEIOBAHUE 3aBUCHMOCTHU
CKOPOCTH  XUMHYECKOH  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEIOBAHHE
3JEKTPOTPOBOHOCTH pPACTBOPOB BEMIECTB, IIpoIlecca JUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEO MATEPHAIOB), MPOBEJCHHE OIBITOB, HIUTIOCTPUPYIOIINX MPU3HAKA
MPOTEKAHUsl PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE ra3a, oOpa3oBaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pas3NioKEeHHs, COCTUHEHUS), PACIO3HABaHHE HEOPraHWYECKUX BEUIECTB C IMOMOIIBI0 KayeCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTaJjjibl M MX COeJUHEHMSA



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CTpoeHne u Qpu3ndeckre CBONCTBA MPOCTHIX BEIIECTB — I'aJOreHoB. XMMUYECKUE CBOIMCTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMH, HEMeTaIaMH, Iesodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XIopuIbsl M UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoOAU(UKAIUK KUCIOpOJa W cepbl. XUMHYECKHe cBOHcTBa cepbl. CepoBoaopon,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKlHd, JeXallue B OCHOBE IMPOMBIIIJICHHOIO crocoba
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalolled cpeabl COSNMHEHUSMH cephl (KUCIOTHBIE JOXKAH, 3arps3HEHHE BO3/AyXa H BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHUAaK, €ro (U3MUECKHE M XHMHUYECKHE CBOMCTBA, MOJY4YCHUE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKUE W XMMHUYECKHE CBOMCTBA, MpuUMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak IMpencTaBUTENs Kiacca KHCIOT W crernududeckne). Vcmomp3oBaHNe HUTPATOB M COJEH
aMMOHHMSI B KayeCTBE MUHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXKAroLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usndeckre U xummudeckue cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

OObmas xapakrepuctika 31eMeHToB |V A-rpynmbsl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETICH! OKHCJIEHUS. YTIIEPOJ, aJLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yrimepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHUE CBOWCTBA, IEHCTBHME HA XHMBbIE OPTaHU3MBI, MOJIy4YE€HHE M NPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakuust Ha kKapOoHaT-nOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3THIEH, alleTUIICH, 3TaHOJI, [IMLEPUH, YKCYCHas Kuciota). [IpupoHble HCTOUHUKHN YITIEBOAOPOI0B
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMbIIeHHOCTH. [loHATHE 0 GMONOTHYecKH BaXKHBIX BEIIECTBAX: JKHUpax, OeNKax, yriaeBoJax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPTaHMYECKUX COSTUHEHUH.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npuMmeHeHune. CoerHeHUs
KpemHHs B mpupoge. OO6mue mupencrtaBieHuss o0 oxcunme kpemaust (V) m KpeMHHEBOW KHCIOTE.
CuHKaThl, UX UCIIOJIb30BaHUE B OBITY, B NMPOMBIIIICHHOCTH. BakHeine cTpouTenbHble MaTepHaibl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loB HEOPraHWMYECKUX BEIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MPOBEJICHHE
Ka4eCTBEHHBIX peakiMii Ha XJIOPUI-WOHbI W HAONIOJIGHUE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE  BHUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oO0pa3laMyd  XJOpPHAOB  (TaJIOTCHHIOR),
03HAKOMJIEHHE C 00pa3LaMu cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpUAIIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
asota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocOpHBIX YAOOpCHUH, MONy4YeHUE, COOMpaHUE, paclo3HABaHWE U M3yYEHUE CBOWCTB aMMHUAKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), U3yUEHUE MOJIENeH KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, MpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI U M3YYCHUE MPHU3HAKOB HMX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTajiibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XMMHYSCKUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHMM MX IOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA  HanpsbKeHUH MeTauioB. DU3MYECKHE M XUMHUYCSCKHME CBOWMCTBA MeTauioB. OOmue croco0bl
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTaybl: monoxeHue B Ilepuogmyeckoil cucreMe xumuueckux siemeHtoB J[. WM.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Pu3nveckne u XUMHUYECKHEe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
Y UX COEIUHEHHUM.

[IlenouHO3eMeENbHBIE METAIBI MAarHuid M Kanbluil: monoxxenwe B Ilepuomumueckoil cucteme
xummuaeckux 3nmemeHToB [1. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HAaXOXIeHUE B Tipupojie. Dusndeckue
W XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHeHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckrne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B [lepmomnueckoit cucreme xumuueckux sneMeHtoB [, . Menneneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcunbl u conu xkenesa (1) u xemnesa (111), ux cocras, cBOWCTBA U MMOTyYeHUE.

Xumuueckuii IKCnepumeHm:

O3HaKOMIIEHHE C O00pa3llaMH METaJUIOB M CIUIAaBOB, MX (PM3MUECKHMH CBOMCTBaMHU, W3yYEHHUE
pe3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXKHO HWCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHUJA KaJbIUS U HATPUS C BOJOHM (BO3MOXXHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
UCCIICJIOBAHNE CBOWCTB JKECTKOM BOJABI, Ipollecca TOPEHHS Kelle3a B KHUCIOpojae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAaUeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, InHKa, xene3a (11) u xeneza (111), menu (1), Habironerre 1 onmucaHue MPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KadbOusd (BO3MOXHO  HWCIIOJIE30BaHUE
BHJICOMATEPUAJIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IUHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
Beriects, Aajee — [1JIK). Pojib XuMuM B peIieHUH SKOJIOTHUYSCKUX MTPOOJIEM.

Xumuueckuii Ikchepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mesicnpeomemnuie céasu

Peanu3zanus MeXNPEIMETHBIX CBS3CH MPH M3YYCHHH XMMHH B 9 Kllacce OCYLISCTBISICTCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO-HAYYHOTO [IMKJIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, KiaccH(UKalMs, MepUOJHYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT, MOJCINPOBAHUE, U3MEPEHUE,
MOJIeJIb, SIBICHUE, ITAPHUKOBBIN (P PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJIEKTPUUSCKUN 3apsii, MPOBOAHUKH, IOJYHPOBOTHHUKH, IMAICKTPHKH, (OTOIIEMEHT,
BEILIECTBO, TeNO, O00bEM, arperaTHoe COCTOSHHE BELIECTBA, a3, pacTBOP, pPAacCTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorus:  goTtocuHTe3, aApixaHwe, Owuochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHUs] XMMHUHM B €IUHCTBE y4eOHOW W BOCIHTATEIBHOH AEATENHHOCTH B COOTBETCTBHU C
TPaZIULUOHHBIMA POCCHUHCKUMHU COLUMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYHYAIOLIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HacJIeINI0, TIOHUMaHHS 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) rPaKIaHCKOI0 BOCIIHTAHUS

MIPEJICTaBJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNIE3HOW, Yy4eOHOHMCCIEeN0BATENBCKON,
TBOPYECKOM M APYIMX BUAAX AEATENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3sHON COBMECTHOW IEATEIBHOCTH
IpU BBIMOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3aay, BBIIOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3aHMM YYEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOM
y4eOHOM [NesTeNbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE IMOBENCHME M IOCTYNKH CBOMX TOBapHLICH C
MO3ULIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKHE IIPEJCTABICHUSI O BEIIECTBE M XMMHYECKOM PEaKLUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIAIOLINE OCHOBY ISl IOHUMAaHHS CYIIHOCTH Hay4YHOM
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHOI Cpesioi, O POIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEH;

NO03HABaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MTOJYyYEHNUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE
Ui OOBsICHEHHs HaOJII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMH CPEACTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M TIO03HAHHUIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW MAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JaJlbHEHIIIEM;

4) popMHPOBAHUSA KYJIBTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKMU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHHE IMOCIEACTBUNA M HETNPHUSATHE BPEIHBIX NMPHUBBIYEK (YHOTpEOIEeHHUS
aJKOTOJIs, HAPKOTUKOB, KYPEHUS), HEOOXOMUMOCTH COOJTFOICHHS TTPaBUil 0€30IIaCHOCTH TIpH OOpaIieHIH
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5) TpyioBOro BoCiuTAHUSA:

UHTEpEeC K MPAKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTo pojia, YBaXKEHHE K TPYILy U
pe3yapTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHHs NMPEAMETHBIX 3HAHWW IO
XUMHH, OCO3HAHHBIH BHIOOp HWHIWBUAYATbHONH TPACKTOPHH TMPOMOJDKEHHS OOpa3oBaHHSA C Yy4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPOQECCHOHATBHON  JIESITEIbHOCTH M Pa3BUTHsI HEOOXOJUMBIX YMEHHH, TOTOBHOCTBH
aJ1alTUPOBAThCS B IPO(ECCHOHAIBHOM CPELE;

6) IKOJIOrHYeCKOro BOCIIHTAHMSA:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€30macHOro oOpa3a »KH3HU, OTBETCTBEHHOC
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IOJIydaeMble TpPU WM3YYCHHH XUMUH, JUIS DPELICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBINUJICHUS, YMEHHUS PYKOBOJCTBOBAaTHCSA MM B I03HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHITUI, TUIO0Te3a, (aKT, CUCTeMa, IpoIlece,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEaMETax M
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEJIOCTHONH HAYYHOM
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTeJH>HBI€, KOMMYHUKAaTUBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONIB30BaTh MPUEMBI JIOTHUECKOTO MBIILIICHHS] TP OCBOCHHWH 3HAHWI: pPacKpBIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCU(PUKAIIUN XUMUIECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHABIUBATh MPUYUHHO-CICJCTBCHHBIE CBS3M MEXIY OOBEKTAMH W3YYCHHUS, CTPOUTH IJIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHYIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHUS TMOHATHS (TMPEAMETHhIE W METalpeIMETHBIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIMi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B M3y4aeMbIX MPOIIECCaX U SBICHUSAX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpPHOOpPETEHHE OIbITa 10 IUTAHWPOBAHWIO, OpPTaHM3AllMd W TPOBEICHUI0 YYCHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynabTaT, (GopMmynHpoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITa,
WCCIIEI0OBAHUS, COCTABIISITh OTYET O IIPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCcoOus1, pecypchl MHTepHETa), KPUTUYECKU OIEHHBATh MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
ONpeNeIEHHOTO  THIMA, NpUOOpEeTeHHEe ONbITa B OOJACTH  WCIONB30BaHUS  WH(OPMAIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTypOH AaKTHBHOTO WCIOJB30BAHMS —Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMi, APYyTUMH (GopMaMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMsI NPEACTaBIATh IMONyYEHHBIE PE3yJbTaThl MO3HABATENBHOW NEATENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

yMEHHS Y4€OHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATCIBHOU U
UCCIIEIOBATENbCKON JEATEIbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OmMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBUM, OIMPEAECICHUE KPUTEPUEB IO OLIEHKE KayecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JEATENBbHOCTb, BBIOMpATh Hanboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHMH 00 WH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLICHHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBICHHOW LEJNH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX PE3yIbTAaTOB IO OCBOSHHIO 00S3aTENbHOTO COJEPKAHUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YUYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPHpETaLuH, NpeoOpa3oBaHUI0O W NPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYECKUX TOHSITHUH: aToM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAas M MOJEKYJIApHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas JOJIi XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJAPHBIA O0BEM, OKCH,
KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCIECHHSA, XUMHYECKas
peakuus, Kiaccu(UKalMA peaKUUil: peaklUyd COeITUHEHUS, PEaKUUH Pa3JIOKECHUS, PEeaKLUH
3aMElICHUs, peakuud OOMeHa, 5K30- M SHAOTEPMHYECKHE PEaKLUUH, TEIIOBOH 3PQeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CIJIOM aToma, aToMHas OpOuTaib, paguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;

o HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMUMHYCCKHUX MOHATHHA U NPUMCHATb 3THU NIOHATUA
NIPY ONTUCAHUH BEILIECTB U MX MPEBPAIICHHIA;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY JIJISI COCTaBieHUs (OpMyn BEIIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

®  OmnpeAessATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHUSIX, CTETICHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KIaccy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYCCKUX COCTUHCHUSX;

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI. WM. MeHneneeBa: J€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aK0OHa ABOTaIpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs moArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», mManbie W OONBIINE TEPHOMABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCS B
tabmume «llepumommdeckas cuctemMa xmMmudeckux osmemeHntoB [l WM. MeHngeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE JICMEHThI, HCOPIraHUYECKHUE BEIIECTBA, XMMUYCCKUE PEAKIIUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIIECCTB, MO TEIIOBOMY 3D dekTy);
XapaKTepu30BaTh (ONMMCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3NIMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHHfI B pa3JIM4YHbIX YCIIOBUSX,

BBIYHCIISITh OTHOCHTEIHHYIO MOJEKYJISPHYI) W MOJSIPHYFO MAacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATH OCHOBHBLIC OIICpalluU MBICIIUTEIbHOM JACATCIIBHOCTH — AaHajlu3 W CHUHTEC3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATH3alN0, KIACCH(UKAINIO, BBISBICHHE MNPUINHHO-
CIIEJICTBEHHBIX CBSI3€H — I W3YYEeHUS CBONCTB BEIIECTB M XHWMHUYECKHX PEaKIuil,
€CTeCTBEHHO-HAyYHbIe METOJBl IO3HAaHWs — HaOMIOJeHWe, W3MEpeHHe, MOICIUPOBaHUE,
SKCIIEPUMEHT (PeaJbHBIA U MBICIIEHHBIN);

CJIeJIOBATh MTPABUJIaM MOJIB30BAHHS XHMHUYECKOM MOCYI0H 1 1ab0paTOPHBIM 000pyA0BaHHEM, A
TAaKXXC IIpaBUJIaM 06pa111eH1/I;1 C BCIICCTBAMHU B COOTBECTCTBHMMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTY4YCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
OnpeAeEHHONM MaccoBOM J0Jiel pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K xoniy oOy4yenus B 9 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATHN: XUMHUYICCKAN JIEMEHT, aTOM, MOJICKYIIa,
WOH, KAaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CJIOXHOE  BEIIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPHUIATEILHOCTh, CTEMEHh OKHUCIICHHSI, XUMHYECKas peaKIus, XUMHIECKas CBS3b,
TeII0BoM 3 PeKT peakiuu, MoJb, MOJIIPHBINA 00BbEM, PACTBOD, DIICKTPOIHUTHI, HEAJICKTPOJIUTHI,
3JIEKTPOJIUTHICCKAST JTUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe
paBHOBecHe, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peakuy, OKHUCJIHUTEIh, BOCCTAHOBUTENIb, OKHCIICHHEC ¥ BOCCTAaHOBJICHWE, aJIJIOTPOIIHSI,
aM(poTepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHASI, HOHHAS, METAJTMIECKAs ), KpUCTAITNICCKAs
peméTka, KOppO3Usi METAUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pEaKUuu, NpeleiabHO
nonyctumas konuentpauus 11K BemiecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYCCKUX TMOHATHH W MPUMEHATH 3TH MOHITHUS
TIPH ONMCAHUU BEIIECTB U UX MPEBPAIICHUL;

UCTIOJIb30BaTh XUMHUUYCCKYI0 CHMBOJHKY JJII COCTaBJICHHS (DOPMYJI BEIICCTB W YpaBHCHHI
XHMHYECKUX pPeaKiiuii;



OTIpEeZIeTISATh BaJICHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX 3JEMEHTOB B COCIMHEHHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAUICKHOCTh BEIIECTB K OMpEAENEHHOMY KJIacCy COeIWHEHHH 110
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPTaHWYECKNX COEAMHEHHUSAX, 3apsi MOHA 10 XUMHYECKOH (opmyre, XapakTep cpenbl B
BOJHBIX PAacTBOpaX HEOPTraHWYECKUX COCOUHEHHWH, THII KPUCTAJUIMYECKOW PEmETKH
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
MMOHWMaHHWe: OMUCHIBATh M XapaKTepH30BaTh TaOmuuHyo ¢opmy llepmoamdaeckoil cucTeMbl
XUMHYECKHX AJIEMEHTOB: paziINdaTh MOHATHS «TJIaBHAS MoArpymnna (A-rpynma)» U «mobouHast
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCSl B TIEPHOAMYECKON TabIuUIle, ¢ YMCIOBBIMH XapaKTEPHCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi sapa, 00IIee YUCIIO 3JEKTPOHOB U PacTIpeIeTICHIe NX
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
AJIIEMEHTOB M UX COSAMHEHWH B TpejieNiaX MaJbIX MEPHUOIOB U TIIABHBIX HMOATPYII C YIETOM
CTPOEHUSI UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE 3JI€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUICCKHUE PEaKIH
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTETIeHEeH OKHUCICHUS XUMHYECKUX AIIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUYCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, TIOATBEPX/Aas ONUCAHWE TPUMEpPaMHU MOJCKYISIPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBIISTh YPAaBHEHHS DJIEKTPOIUTUIECKON JUCCOIUAIINY KUCIIOT, IIeJI0ouel U CoJeH, TTOTHbIe
M COKpaméHHbIE ypaBHEHUS pPEaKUUil HMOHHOrO OOMEHa, ypaBHEHHUS  pEaKIuid,
MOJTBEPXKIAIOIINX CYIIECTBOBAHHE T'CHETHUECKOH CBSI3M MEX[Yy BEIIECTBAMHU Pa3IHYHBIX
KJIACCOB;

pacKpeIBaTh  CYITHOCTh  OKWCIIMTEIBHO-BOCCTAHOBHUTENBHBIX  pEaKIUH  TMOCPEIACTBOM
COCTaBIICHUSI AJIEKTPOHHOTO 0ajlaHca STHX PeaKInii;

MPOTHO3MPOBAaTh CBOWCTBAa BEHIECTB B 3aBHCUMOCTH OT HX CTPOCHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX TIPEBPAIIEHUH B PA3IMYHBIX YCIOBUSIX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JeMEHTa Mo (GopMyJie COeIMHEHHUS, MACCOBYIO JIONIIO BEIIECTBA B pacTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUS XHMUYECKOH MOCYI0H 1 1aOOpaTOPHBEIM 000pyIOBaHUEM, a
TaKXe MpaBuiia 0OpallleHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU 11O BBITIOJTHEHHIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO W COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa M yTJIEKUCIIOTo ras3a);

NPOBOJMUTH PEaKLUWH, IOATBEP)KIAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTéM XJIOpUI-, OpOMH[I-, HOAUI-, KapOoHaT-, Gocdar-, CUIUKAT-,
cyiabdar-, THUAPOKCHI-UOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYCHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 00001LIeHNE, CUCTEMAaTHU3aLUIO, BBISIBICHHE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — JIJIs
M3y4YEeHHUs CBOMCTB BEIIESCTB U XUMHUUECKUX PEAKUH, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS
— Ha0JII0JIeHre, U3MEPEHHUEe, MOAEIHUPOBaHUE, SKCIIEPUMEHT (pealibHBIN U MBICIICHHBIH).



TEMATHUYECKOE IIVIAHUPOBAHUE

8 KJIACC
DJIeKTPOHHbBIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
n/n  TeM NPOrpaMMbI KoauyecTBO yacoB  o0pa3zoBaTejibHbIE
pecypcsl
KonTpoabHbie I[IpakTHyeckue
Bcero
padoThI padoThI
Paznen 1. [lepronayanbHble XUMHYeCKHE TIOHATHS
Xumus — BakHasg 001aCTh
11 . 5 5 Bu6nuoreka IJOK
. €CTECTBO3HAHUA U IPAKTHUECKOM
p https://m.edsoo.ru/7f41837c
JIEITEIbHOCTH YEJI0BEKA
Bbubanoreka IIOK
1.2 BemecTBa n xXuMHYeCcKHe peaKIum 15 1 1

https://m.edsoo0.ru/7f41837¢c

Hroro no pazaeny 20

Pa3nen 2. BaxkHelilue npeactaBuTeId HEOPraHNYeCKUX BelleCTB

51 Boznyx. Kucnopon. Ilonsitue 06 6 Bu6nuoreka IJOK
OKcHax https://m.edso00.ru/7f41837c
59 Bonopoa. Ilonstue o kucnorax u 8 1 Bu6nuoreka IJOK
COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsr. [lonarue 06 5 1 1 Bubmoreka [JOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl HEOPraHUUECKUX 11 1 1 bubnmnorexa [JOK
COCTUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pasaeny 30

Pasnen 3. Ilepuoguueckuii 3axon u Ilepuoanyeckasi cucreMa xuMudeckux 31eMmeHToB 1. U. MenneneeBa. CTpoeHHe aTOMOB. XUMHYECKAs CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUN


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

[lepuoanueckuii 3aK0H U
31 ITepuonnueckas cucrema
' XAMHYECKHX dj1eMenToB /1. 1.

Menpneneena. CTpOCHI/Ie aToMa

32 Xumunueckas cB3b. OKUCIUTEIBHO- 8

BOCCTAaHOBHUTCIIBHBIE PCAKITNHN

Hroro o pa3aemny 15

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 08

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

bubmuoreka LIOK
https://m.edsoo.ru/7f41837¢c
bu6nmoreka IJOK
https://m.edsoo.ru/7f41837¢c
Bu6nmoreka IJOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne HaumeHoBaHMe pa3aesioB U TeM
n/n NporpamMmal

Pa3nen 1. BemmecTBo M XMMHYecKHe peaKIMA

[ToBTOpenwue u yriryOiaeHne 3HaHUH

11 OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
' peaxuui

13 DJIEKTPOJIUTHIECKAS TUCCOMALIHS.

XUMHUYECKUE PEAKLIUH B pACTBOPAX
Uroro no pazpeny

Pa3nen 2. Hemeranbl M MX coeqUHEHUsI
51 OO01mas XxapaKTepUCTHKA XUMHUUECKUX
' anemeHToB VIIA-rpymmer. ["amorens
OOm1ast XapaKTePUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmer. Cepa u e€

COEIUHEHUS

OO01mas XapaKTePUCTHKA XUMHUUECKUX

2.3 aneMeHToB V A-rpymiisl. A30T, pocdop u ux

COEIUHEHUS

OO6mrast XapakTePUCTHKA XUMHIECKHIX
2.4 anemenToB IVA-rpynnsl. Yraepon u
KPEMHUH B UX COEHHEHHUS

Hroro no pazaeny

Paznea 3. MeTaaabl 1 UX COeNHEHUSA

3.1 OO01ue cBOMCTBAa METAIIJIOB

KoanuecTBo 4acoB

Beero KonTpoabHbIe

padoThI

5 1

4

8 1

17

4

6

7

8 1

25

4

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636
bubmuoreka LIOK
https://m.edsoo.ru/7f41a636

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a636

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

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

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

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

bubmuoreka IIOK


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

3.2 Baxkneiinme MeTamibl ¥ UX COSIUHEHNS

Hroro no pazneny

Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa

41 BemectBa u MaTepuansl B JKU3HU Y€JIOBEKA
Uroro no pazpeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

https://m.edsoo0.ru/7f41a636

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

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

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



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne
/i Tema ypoka

10

11

IIpenmet xumuu. Posib XUMUU B KU3HU
yeaoBeKa. Tena v BelecTna

[TonsATHE O METOHAX ITO3HAHUS B XUMHUU

[Mpaktuueckas padbora Ne 1 «IIpaBuia paboTs
B J1a00OpaTOpUH U IPUEMBI 0OpaIIeHUS C
nabopaTopHBIM 000PYIOBAHUEM)

Yucrele BemecTBa U cMecu. CriocoObI
paszaesneHus cMecei

[Mpaktuueckas pabora Ne 2 «Paznenenue
cMeceii (Ha mpuMepe OYHCTKH TOBapeHHON
COJIN)»

ATOMEI 1 MOJICKYJIbI

XHUMHYECKHEe AIeMEHThI. 3HAKH (CIMBOJIBI)
XUMHYECKUX 3JIEMEHTOB

HpOCTBIe 1 CJI0KHBIC BEIICCTBA

ATOMHO-MOJ’ICKy.]'IﬂpHOC yucHue

3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
Xumungeckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHX JIEMEHTOB

OTHOCHUTEIbHAsT aTOMHAs Macca.

KoanyecTBo yacoB

Bcero

KonTpoabHbie
padoTsI

IMpakTH4yeckne
padoTbI

Jara
HU3YyYeHHUS

Dy1eKTPOHHbBIE N (PPOBLIE
o0pa3oBaTebHbIE

pecypcest

bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

bubnmnoreka IJOK
https://m.edsoo.ru/ff0d227¢

bubmunorexa LIOK
https://m.edsoo.ru/ff0d23dc

bubmunorexa LIOK
https://m.edsoo.ru/ff0d26ca

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
butmmoreka [IOK
https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6nmoreka IJOK
https://m.edsoo.ru/ff0d2d50

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d2eae

bu6nmoreka IJOK


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

12

13

14

15

16

17

18

19

20

21

22

23

24

OTHocuTeNnbHas MOJIEKYJIsIpHas Macca
MaccoBas 107151 XUMHUYECKOI'0 3JIEMEHTA B
COEJIMHEHUH

KonnuecTso Bemectsa. Monb. MomnsipHas
Mmacca

dusnyeckre 1 XUMUIECKUE SBJICHHUS.
XuMudeckas peaxius

IIpu3HaKku U yCnoBus NPOTEKAHUS
XUMUYECKUX pPeaKuil

3aKOH COXpaHEHHS MacChl BEIIECTB.
XUMHUUECKHE YpaBHEHUS

BerrancrieHns Kom4ecTsa, MacChl BEIIECTBA MO
YpaBHCHUAM XUMUUYCCKUX peaxum‘/’l
Krnaccudpukanms XuMUYECKUX peaKIui

(coenuHeHus, pa3IoKEHNS, 3aMEIICHNS,
obmeHa)

M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT.

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI

KontponbHas padora Nel no Teme «BeniecTa
U XUMHUYECKHE PEAKIIII)

Bo3ayx — cmecs razos. CocraB Bo31yXa.
Kucnopoa — 3meMeHT 1 IPOCTOE BEIIEeCTRO.
O3zo0H

dusznyueckne n XUMHYCCKHIE CBOMCTBA
KHCIIOpo/ia (PeaKIy OKUCIICHUS, TOPEHHE).
TlonsiTne 00 okcuaax

Croco0bI TTOITy9IeHHSI KUCIIOPO/Ia B
1ab0paTOPUU ¥ MIPOMBINUICHHOCTH.
IIpumeHeHne kucaopona

TemnoBoii 3P PEeKT XMMUIECKON PEeaKIUH,

https://m.edsoo.ru/ff0d323c
butmmoreka [IOK
https://m.edsoo.ru/ff0d350c
butmuoreka [IOK
https://m.edsoo.ru/ff0d5230
bubmmoreka [JOK
https://m.edsoo.ru/ff0d37fa
bubmunorexa LIOK
https://m.edsoo.ru/ff0d3a16
bubnmoreka IJOK
https://m.edsoo.ru/ff0d3b88

bubnmoreka IJOK
https://m.edsoo.ru/ff0d5708

bubnmoreka IJOK
https://m.edsoo.ru/ff0d3f34

butmmoreka [IOK
https://m.edsoo.ru/ff0d40c4
bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d4614

butmmoreka [IOK
https://m.edsoo.ru/ff0d497a

butmmoreka [IOK


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

25

26

27

28

29

30

31

32

33

34

35

36

MOHSITHE O TEPMOXHUMUYECKOM ypaBHEHUH,
9K30- U SHAOTEPMHUYECKHUX PEAKIHAX
Tomnuso (HedTh, yrois 1 MeTaH).
3arpsi3HeHe BO3IyXa, CIIOCOOBI eTo
NpeoTBpaIICHUS

[Ipaktryeckas padota Ne 3 o Teme
«IlomyuyeHue u coOupaHue KUCIopoaa,
U3Y4YEHHUE €r0 CBOMCTB)

Bogpopon — aneMeHT u pocToe BELIECTBO.
Haxoxnenue B mpuponae

Du3nyecKre U XMMHUYECKUE CBOUCTBA
Bozopona. [lpumenenue Bonopona

ITonsaTue 0 KMCIOTaX U COJIIX

CriocoObI OTy4eHUs BOAOPOJIA B
naboparopuu

[Mpaktudeckas padbora Ne 4 o Teme
«[Tonyuenne u cobupanue Bogopoaa,
H3y4YEHHE €r0 CBOKCTBY

MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo

Brruncnenus 06’LéMa, KOJIMYECTBA BCIICCTBA
rasa I10 €Tro U3BCCTHOMY KOJIMYCCTBY BCIUICCTBA

Wi 00bEMY

Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
peaxiuu Ha OCHOBE 3aKOHA 00 BEMHBIX
OTHOIIEHUM ra30oB

du3ndeckue 1 XUMHUYCCKUE CBOMCTBA BOJBI

CocraB ocHoBaHMiA. [IoHsATHE 00 HHAWKATOPAX

https://m.edsoo.ru/ff0d4790

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubnmnoreka IJOK
https://m.edsoo.ru/ff0d4ddo
bubmunorexa LIOK
https://m.edsoo.ru/ff0d4dd0
bubnmoreka IJOK
https://m.edsoo.ru/ff0d50d2
bubmuorexa LIOK
https://m.edsoo.ru/ff0d4ddo

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubamnoreka [HOK
https://m.edsoo.ru/ff0d5708

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d587a

bu6nmoreka IJOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

37

38

39

40

41

42

43

44

45

46

47

48

Bona xax pactBoputens. Hacblmennsle u
HEHAaCBIIIEHHbIE pacTBOPHI. MaccoBas 10
BEIIIeCTBa B PacTBOpE

IIpaktrueckas padora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB C OIPEAEIEHHON
MAacCOBOM J10JIeil paCTBOPEHHOTO BEIIECTBAY»

KonTponbras padora Ne2 mo teme «Kucmopo.

Bonopoa. Bona»

Oxcupsl: cocTaB, Kiiaccu(hUKaIus,
HOMEHKJIATypa

[TonyueHune U XUMUYECKHE CBONCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHUJIOB

OCHOBaHUS: COCTaB, KilacCU(UKAIINS,
HOMEHKJIaTypa

[TonyueHue u XUMUYECKHE CBOMCTBA

OCHOBaHHH

Kucnotsr: cocTas, kimaccuduramnms,
HOMEHKJIaTypa

HOJ'Iy‘ICHI/Ie 1 XUMUYECKHE CBOMCTBA KHCIIOT

Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI
MOJTyYEHUS], XAMHUECKHE CBOCTBA

[Ipaktnyeckas padota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 337[ad 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUUYECKUX
COCITMHEHUID

T'eneTnueckas cBsizb MEXIY KilacCaMU
HEOPraHUYECKUX COEJTMHEHUN

https://m.edsoo.ru/ff0d59e2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubnmoreka IJOK
https://m.edsoo.ru/ff0d6342

bubnmnoreka IJOK
https://m.edsoo.ru/ff0d664e

bubnmoreka IJOK
https://m.edsoo.ru/ff0d664e

bubmuorexa LIOK
https://m.edsoo.ru/ff0d67ca
bub6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
butmmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bub6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bu6nmoreka IJOK
https://m.edsoo.ru/00ad9474

bu6nmoreka IJOK
https://m.edsoo.ru/00ad9b7c

bu6nmoreka IJOK
https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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60

O060011IeHNE U CUCTEMATH3AIIUS 3HAHWI

KonTponbhas pabota Ne3 no Teme "OCHOBHBIC
KJIaCChl HEOPTAaHMUECKUX COeTMHCHUN"

IIepBBIe TOMBITKY KJIACCUPUKAITIT
XUMUYECKUX 3JIeMeHTOB. [loHaTue o rpymnmax
CXOZHBIX JIIEMEHTOB

Ilepuoanueckuii 3akoH u [lepuoanueckas
CHCTeMa XUMHYEeCKHUX 31eMeHToB /I, 1.
Menpeneena

Ilepuonpl, rpymIibl, MOATPYIIIIBL

Crpoenue atToMoB. CocTaB aTOMHBIX SIIEP.
N3oronsl

CTpoeHue 3EKTPOHHBIX 000JI0UEK aTOMOB
aneMenToB llepuoanueckoii cucremsi /1. 1.
MenneneeBa

XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA T10
ero nojoxenuro B [lepuoanueckoil cucteme
J. 1. Menneneena

3nauenue [lepuonuueckoro 3aKoHa Aist
pa3BUTHS HAYKH U nipakTuku. [1. 1.
MenpeneeB — y4€HbIH, eAaror U rpakJjaHuH
PesepBHbIit ypok. O000IICHHE 1
cucTteMaru3anus 3HaHuil / Beepoccuiickas
MpoBepovHas pabora

HonHas xumudeckas CBs3b

DNEKTPOOTPHUIATEIHHOCTH AaTOMOB
XUMUYECKUX IJIEMEHTOB

butmuoreka [IOK
https://m.edsoo.ru/00ad9ch2
butmmoreka [IOK
https://m.edsoo.ru/00ad9ela

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmunorexa [LIOK
https://m.edsoo.ru/00ada52c

bubmunorexa LIOK
https://m.edsoo.ru/00ada52c

bubnmoreka IJOK
https://m.edsoo.ru/00ada342

butmmoreka [IOK
https://m.edsoo.ru/00ada6bc

bub6mmoreka [IOK
https://m.edsoo.ru/00ada824

bub6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubamnoreka [HOK
https://m.edsoo.ru/00adb33c

bu6nmoreka IJOK
https://m.edsoo.ru/00adac34
bu6mmoreka IJOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoBanentras HETOJIApHas XUMHUYECKas CBA3b

CreneHns OKUCIIEHUS

OKHUCITUTETLHO-BOCCTAHOBUTEIIBHBIE p€akonun

OKHUCIUTETN U BOCCTAHOBUTEIIH

KonTponbras padora Ne4 o Teme «Ctpoenune
atoma. XuMHUeCcKas CBs3b» / Beepoccuiickas
npoBepoyHas paboTa

KoBanentnas oJsipHass XUMHUYECKas CBA3b

PeseprHbIit ypok. O6o0meHwe n
cucreMaru3anys 3HaHui o reme «CTpoeHue
aToMa. XMMHUYECKasl CBS3b)

PeseprHblii ypok. O000IIeHNE U
CHCTeMaTH3aIlHsl 3HAHUH

68

butmuoreka [IOK
https://m.edsoo.ru/00adaab8
butmmoreka [IOK
https://m.edsoo.ru/00adae28
bubmmoreka [JOK
https://m.edsoo.ru/00adb076
butmmoreka [IOK
https://m.edso0.ru/00adb076

bubmuorexa LIOK
https://m.edsoo.ru/00adb486

bubmunorexa LIOK
https://m.edsoo.ru/00adaab8

bubmunorexa LIOK
https://m.edsoo.ru/00ad9ch2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

10

Tema ypoka

[Tepuoanueckuii 3axoH. llepuonnueckas
CHCTEeMa XUMHIEeCKHuX 31eMeHToB /I, .
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKHUX 3JICMCHTOB IIE€PBLIX TpéX
1§07 (01 (0):]

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHnvdCCKUX BCUICCTB

Buapl XuMHUUeCcKOM CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK
KontponbHas pabora Nel mo Teme

«IToBTOpEHME 1 yriTyONeHe 3HAaHUN
OCHOBHBIX pa3/IeJIoB Kypca 8 Kjlaccay

Krnaccudukaius XuMUUeCKUX peakiui 1mo

Pa3JINYHBIM IPHU3HAKAM

[TonsTHe 0 CKOpPOCTH XHMHYECKOH pCaKknunu.

[ToHsiTHE O TOMOT€HHBIX U I€TEPOreHHBIX
peaxusx

ITonsiTHE 0 XMMHYECKOM PpaBHOBECHHU.
qDaKTOpBI, BJIMAOINHNEC Ha CKOPOCTH
XUMHYISCKOM PCAKIMHU U TTOJIOKECHUE
XUMHYCCKOI'0 paBHOBECHA

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
peaxiumn

TeOpI/IH BHGKTpOHI/ITI/I‘{eCKOﬁ JAucconuranuu.

CuIIbHBIC U CITA0BIC DIICKTPOTUTHI

KoauyecTBO 4acos

Bcero

KonTpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3y4YeHHus

DJIeKTpOHHBIe HU(POBBIE
o0pa3oBaTeJibHbIE

pecypcbl

bu6nmoreka IJOK
https://m.edsoo.ru/00adb59e

Bu6nmoreka IJOK
https://m.edsoo.ru/00adb6b6

Bu6nmoreka IJOK
https://m.edsoo.ru/00adb7e2
bubmuoreka LIOK
https://m.edsoo.ru/00adbac6

bubmuoreka IIOK
https://m.edsoo.ru/00adbch0

bubmuoreka LIOK
https://m.edsoo.ru/00adbe9a

bubmmoreka IIOK
https://m.edsoo.ru/00adc28c

bubmuoreka IIOK
https://m.edsoo.ru/00adcade
Bu6nmoreka IJOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

11

12

13

14

15

16

17

18

19

20

21

22

HoHHbIe ypaBHEHUS peakuuid

XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM

B CBETE MPEACTABICHUNA 00
ANEKTPOJIMTUYCCKOHN TUCCOIUAITIH

XHWMHUYECKHE CBOMCTBA COJICH B CBETE
MIPEACTABICHUN 00 AICKTPOTUTHICCKOM
JIMCCOITHAITAHN

TlousTue o rugponuse cone

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI

IIpakTudeckas pabora Ne 1. «Pemenue
9KCIEPUMEHTATBHBIX 33724
KontponbHas pabota N2 mo Teme
«QNEKTPOIUTUYECKAs AUCCOLUALIUA.
XUMHUYECKHE PEAKLUH B PACTBOPAX)

OO0m1ast xapakTepUCTHKA FaJIOTeHOB.

XuMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa

XinopoBonopos. ConsiHast KMCIIOTa,
XMMHUYECKHE CBOWCTBA, MOIyYEHHE,
NpUMEHEHHUE

[Ipakrnyeckas padota Ne 2 o Teme

«[lomy4yenne CoOnTHON KUCIOTHI, U3yUEHHE

€€ CBOICTB»

Brruucnenus no YPaBHCHUAM XUMUYCCKUX

peaKIwii, €CIM OJNH M3 PEarcHTOB JaH B
N30BITKE

OO6mras xapakTepucThka 3y1eMeHToB VIA-

TPYIIIBI

bubmuoreka LIOK
https://m.edsoo.ru/00add448

bubmuoteka LIOK
https://m.edsoo.ru/00add5d8

bu6nmoreka IJOK
https://m.edsoo.ru/00add8b2

Bu6nmoreka IJOK
https://m.edsoo.ru/00add9d4
bubmuoreka IIOK
https://m.edsoo.ru/00addd12

Bu6nuoreka IJOK
https://m.edsoo.ru/00addbfa

bubmoreka IIOK
https://m.edsoo.ru/00addecQ

bubmoreka IIOK
https://m.edsoo.ru/00addfe2

bubmoreka IIOK
https://m.edsoo.ru/00ade104

Bu6nmoreka IJOK
https://m.edso0.ru/00ade348

bubmuoreka LIOK
https://m.edso0.ru/00ade488

bubmuoreka IIOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

25

26

27

28

29

30

31

32

33

AmnoTponHbie MOAU(UKAIIMUA CEPHI.
HaxoxneHue cepbl u €€ coelMHEHUH B
npupojie. XMMHUYECKUEe CBOMCTBA CEPhI

CepoBoaopo, CTpoeHuE, Pu3nIecKre U
XUMHYECKHUE CBOMCTBA

Oxkcuapl cepbl. CepHasi KUCIOTA,
(hm3MIeCcKre M XUMHIECKHE CBONCTBA,
MIpUMEHEHNE

XUMHUECKHE PEAKLIUH, JIECKALINE B OCHOBE
MPOMBIIIIJIEHHOTO CIIOC00a TOTyYeHHS
CEpPHOM KUCIIOThl. XUMUYECKOE 3arps3HEHUE
OKpYKaIOILIEeN cpelibl COEAMHEHUSMU CEPBI

Brruncienne MaccoBOi TI0JIX BEIXO4A
MPOJIYKTa PEaKIIuu

OO0mast xapakTepHCTHKA HIEeMEHTOB V A-
rpymmsl. A30T, paCIpOCTPAHEHUE B
npupoJie, pusnueckue 1 XUMHUICCKHUE
CBOICTBa

AMMI/IaK, €ro (1)I/I3I/ILI€CKI/IC U XUMHYCCKHUC
CBOfICTBa, MOJIY4YCHUC U IPUMCHCHUC

[IpakTndeckas padota Ne 3 o Teme
«ITony4yenve amMmmuaka, U3y4eHUE €ro
CBOMICTB»

A3oTHas KUCIOTa, e€ pusnueckue u
XUMHUYECKHE CBOIICTBA

Hcnonp3oBaHue HUTPATOB U COJeH
aMMOHHS B KaYECTBE MUHEPATbHBIX
ynoOpeHuil. XuMU4ecKoe 3arpsisHeHue
OKpY>Kalolel cpejibl COeIMHEHUSIME a30Ta
®dochop. Oxcua hocdopa (V) u hochopHast
KHCII0Ta, PU3NIECKUE U XUMHUICCKUC

bu6nmoreka IJOK
https://m.edsoo.ru/00ade64a

bu6nmoreka IJOK
https://m.edsoo.ru/00ade802

bu6nmoreka IJOK
https://m.edsoo.ru/00adea28

bubmuoreka LIOK
https://m.edsoo.ru/00adec8a

bubmuoreka LIOK
https://m.edsoo.ru/00adec8a

bubmoreka IIOK
https://m.edsoo.ru/00adeeab

bubmoreka IIOK
https://m.edsoo.ru/00adf004

bubmoreka IIOK
https://m.edsoo.ru/00adf180

Bu6nmoreka IJOK
https://m.edsoo.ru/00adf306

bubmuoreka LIOK
https://m.edso0.ru/00adf518

bubmuoreka IIOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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43

CBOMCTBA, TIOJy4YCHUE

Hcnonk3zoBanue GochaToB B KauecTBe
MUHEPaJIbHBIX yIOOpEHMIA. 3arps3HeHUC
MIPUPOITHON cpeabl hochaTaMu
Yriepon, pacpocTpaHeHHE B IPUPOIE,
(hu3MuecKre U XUMHYECKUE CBONCTBA
Oxkcuppl yriepoja, ux Qusndeckue u
XHUMHYECKHE CBOMCTBA. JKOJIOTHUECCKHE

npo0JIeMBbl, CBSI3aHHBIE C OKCHIOM yTJIEpoAaa

(V)
YronbHasg KUCIIOTa U €€ COJIU

IIpakTudeckas padora Ne 4 o Teme
"IlomyueHue yriaekucinoro rasa.
KauecTBennas peaxmus Ha kKapOoHAT-HOH"

[lepBoHaYambHBIC TOHATHS 00
OPraHUYECKHX BEIIECTBAX KaK O
COEIMHEHMSX yTIIEpPoJa

Kpemnuii u ero coeauHeHust

[Ipaktrndeckas padota Ne 5. Pemenue
IKCTIIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«Baxneime HeMeTaJUIbI U UX
COCJINHEHUS»

Kontponbnas padota Ne3 mo teme
«Baxneime HeMeTaJUIbI U UX
COCTMHEHUS

OO6mras XxapaKTepUCTHKA XUMHIECKIX
3JIEMEHTOB — METAIOB. MeTanueckas
CBSI3b U METAJUIMUYECKAs KPUCTAINIeCKast
pemérka. du3ndeckue CBOWCTBA METAJIIOB

bu6nmoreka IJOK
https://m.edsoo.ru/00adfc20

bu6nmoreka IJOK
https://m.edsoo.ru/00adfd9c

Bu6nmoreka IJOK
https://m.edsoo.ru/00adfebe

bubmuoreka IIOK
https://m.edsoo.ru/00ae006c¢

bubmuoreka LIOK
https://m.edsoo.ru/00ae027e

bubmuoreka IIOK
https://m.edsoo.ru/00ae054e

bubmuoreka IIOK
https://m.edsoo.ru/00ae080a

bubmoreka IIOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka LIOK
https://m.edso0.ru/00ae0el8

bubmmoreka IIOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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XHUMHUYECKHE CBOIICTBA METAJIJIOB.
DNEKTPOXUMHUUECKUM sl HAPSHKSHUM
METaJIJIOB

Oo6mue crocoOBI OTYyYEHHSI METAJIIOB.
CrutaBel. Beruucnenus no ypaBHEHHSAM
XMMHUYECKHUX PEAKIHH, €CITH OJINH U3
pEeareHToB COJCPKUT IPUMECH

IIoHsATHE O KOPPO3UHU METAIIIOB

[I{enouHble METAIBI

OKCI/I[IBI U TUAPOKCHUIBI HATPUA U KAJIUA

[I{enoyHO3eMeENbHBIE METAIIBI — KaJIbLIWN U
Maraui

Baxneimme coeqmHeHUs KaabIHs
O06o00mieHne 1 cucTeMaTu3ays 3HaHUH
JKéctkocTh BOABI M CITOCOOBI €€ yCTpaHeHHS

[Mpaktudeckas padora Ne 6 o Teme
"YKEcTKOCTL BOJIBI M METOMEI €6
ycTpaHeHus"

AnroMuHui

AmdoTepHbIe CBOHCTBA OKCUIA U
TUAPOKCHJIA

Keneso

Oxcupel, TUApOKcUIb 1 conu xxenesza (1) u

bu6nmoreka IJOK
https://m.edsoo.ru/00ael1156

bubmuoreka LIOK
https://m.edsoo.ru/00ael156

Bu6nuoreka IJOK
https://m.edso0.ru/00ae1278
bubmuoreka LIOK
https://m.edsoo.ru/00ae14b2
Bu6nmoreka IJOK
https://m.edsoo.ru/00ae14b2
bubmuoreka LIOK
https://m.edsoo.ru/00ael15e8
bubmuoreka IIOK
https://m.edsoo.ru/00ael15e8

bubmoreka IIOK
https://m.edsoo0.ru/00ae1886

bubmoreka IIOK
https://m.edsoo.ru/00aelae8

bubmmoreka IIOK
https://m.edsoo.ru/00aelc64

bubmuoreka LIOK
https://m.edsoo.ru/00aelc64

bubmmoreka IIOK
https://m.edsoo.ru/00ael1d86

Bu6mmoreka IJOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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xenesa (1)
O0001IeHNE ¥ CUCTEMATH3ALMUA 3HAHUH

[Ipaktryeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHene MeTalIbl ¥ UX COEINHEHUS)

Brruricnenus mo ypaBHEHHAM XUMHYECKUX
peaKIuii, ecIu OJUH U3 PEarcHTOB aH B
M30BITKE WM CONEPIKUT TPUMECH.
Beruuciienus MaccoBoi J10J1M BbIXOJ1a
MPOJIYKTa PEaKIIuu

O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T
KontponbHas pabota Ne4 mo Teme
«BaxxHeunme MeTaIbl U KX COSTUHEHUS
BemiectBa u MaTepuansl B IOBCEIHEBHOU
’KU3HH YE€JI0BEKa

XuMHYeCKOe 3arpsi3HeHUE OKPY KaoIen
cpebl

Poinn xumMuu B PEIICHUH DKOJOTHYCCKUX
pooIIeM

PesepeHslii ypok. O600mmenue n
cucTeMaTh3alus 3HaHui

PeseprHblii ypok. O000IIeHNE U
cucTeMaTH3alus 3HaHUi

PesepBHbIit ypok. O000IICHNHE 1
CHUCTEeMaTU3alUsl 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

https://m.edsoo.ru/00ae35e6

bu6nmoreka IJOK
https://m.edsoo.ru/00ae3de8

bu6nmoreka IJOK
https://m.edsoo.ru/00ael750

Bu6nmoreka IJOK
https://m.edsoo0.ru/00ae3f50
bubmuoreka IIOK
https://m.edsoo0.ru/00ae4270
bubmuoreka IIOK
https://m.edsoo0.ru/00ae4270
bubmoreka IIOK
https://m.edsoo.ru/00ae0d0a
bubmuoreka IIOK
https://m.edsoo.ru/00adb33c
bubmuoreka LIOK
https://m.edsoo.ru/00ad9cb?2



https://m.edsoo.ru/00ae35e6
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