PABOYASA TIPOT'PAMMA
y4eOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»
1J151 o0yuaromuxca 8-9 kiaccon

MHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma 1mo XuMMHM Ha ypOBHE OCHOBHOIO OOHIEr0 OOpa30BaHMs COCTaBJIEHAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTENbHOW IMPOrpaMMbl OCHOBHOI'O OOIIETro
obpazoBanusi, npeacraBieHHbIX B PT'OC OO0, a Taxke Ha OCHOBE (eiepanbHOI pabouel mporpamMmbl
BOCITUTAHUA U C YUETOM KOHLEMIMH MPENoAaBaHus yueOHOro npeamera «XuMus» B 00pa3oBaTeIbHBIX
opranu3zanusax Poccuiickoit @enepamuu.

[Iporpamma o xumuu Ja€T MPEICTaBICHHUE O IEJAX, O0IIel CTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOIIMUXCS CPEICTBAMHU Y4eOHOrO MpEeAMETa, YCTaHABIMBAET 003aTeIbHOE MPEAMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpe/IelieHue ero mo KjaccaM U CTPYKTypUPOBaHUE IO pasfesaM U
TEMaM [pOrpaMMbl IO XHWMHH, OIPEAENsAECT KOJIUYECTBEHHbIE M KAUECTBEHHBIC XapaKTEPUCTHKU
COJIEpKaHusl, PEKOMEHYEMYIO IOCIEI0BAaTEIbHOCTh U3YUYEHUS XUMHH C YYETOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH O0ydJarouuxcs,
OIpesieNisieT BO3MOKHOCTH MpeAMETa JUIsl peau3alny TpeOOBaHUM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
00pa3zoBaTeIbHOM MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA, a TaKkkKe TPeOOBaHUM K
pe3ynpTaTaM OOydeHHs XMMUU Ha YpOBHE Iefiell M3y4eHHs] IpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MIO3HABATEJILHON JIEATEIbHOCTH 00YYarOIIErocs o OCBOCHUIO Y4eOHOI'0 COAepIKaHusI.

3HaHME XUMHUU CIY)KUT OCHOBOM Ui (POPMUPOBAHUS MHMPOBO33PEHUSI OOYYaroUIerocs, ero
NpPEACTaBICHUH O MaTepHaJbHOM EIMHCTBE MHpPA, BAXKHYIO POJIb UIPAIOT (hopMHUpyeMmble XUMHUEH
MPEJICTaBJICHUS O B3aUMOINPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLIMH BEIIECTB B IPUPOJIE, O MYTSIX PEIICHUS
TJI00ATBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPhEBOM, YHEPTEeTHUECKOM, TTUIIIEBON 1
9KOJIOTMYECKOM 0€30MmacHOCTH, MPoOIeM 3ApaBOOXPAHEHHUS.

HN3ydyenue xumun:

CMOCOOCTBYET pealu3alliid BO3MOXKHOCTEH Uil caMopasBUTHS M (OPMHUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ 001Iel U QYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIa/1 B ()OPMUPOBAHKE MBIIUIEHUS X TBOPYECKUX CIOCOOHOCTEH 00yUaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOM y4eOHOW NesTeNbHOCTH, SKCIEPUMEHTANbHBIX M HMCCIEAO0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B ITOBCETHEBHOM KU3HU, TaK U B MPO(ECCHOHATLHON JEATEIbHOCTH;

3HAKOMHUT CO CTeUU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI I[EJIOCTHOI'O B3TJIsAa Ha
€IMHCTBO TPUPOABI M YeNOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUHU €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0YYaroIIUXCS;

CTIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IPUPO/JIE, K YETIOBEKY, BHOCHT CBOM BKJIa/ B 9KOJIOTMUECKOEe 00pa3oBaHKe 00yUYatomnuXCsl.

JlanHble HampaBiieHUs B O0yUYE€HUU XUMHUHM 00ecrieunBaroTCs cuerudukon copepkanusi yaeOHOro
npeaMeTa, KOTOPBIH SIBJISIETCS MeJarornyecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUHU Ha
ONPENEIIEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIero oOpa30BaHUS OpPUEHTHPOBAH HAa OCBOCHUE
O0yYaIOLUMHUCST CHCTEMbl MEepBOHAYATIbHBIX MOHATUNA XHUMHH, OCHOB HEOPTaHWYECKOW XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAUUMBbIX ITOHATHI OpraHN4eCKOl XUMHH.

CtpykTypa conep:kaHus MPOrpaMMBbI IO XUMUU COPMHUPOBaAHA Ha OCHOBE CHCTEMHOTO MOX0/1a K
e€ usydyenuto. CoJiepykaHue CKIAIbIBAETCS U3 CUCTEMBI TOHSITUM O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpTraHU30BAHBI MO MPUHITUITY
II0CJIE10BATEIbHOT O Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOI'O YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [Tepuogmueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHMsI O CTPOEHUH aTOMa U XMMHYECKOH CBS3U;

— IPEJCTaBICHUHN 00 3JIEKTPOIUTHUECKOIN IUCCOLMAIIMY BEILIECTB B PaCTBOPaX.

Teopernueckue 3HaHNS pacCMaTPUBAOTCS HA OCHOBE SMIIMPUYECKH IIOJyYEHHBIX U OCMBICIEHHBIX
(dakToB, pa3BUBAIOTCA MOCIEI0BATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBIITOMHSIS (PYHKIIUU O0BSCHEHUS
U NIPOTrHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOTrO MPUMEHEHHUS M IOJNy4YeHUs
U3Yy4aeMbIX BEIIECTB.

OcBoeHne mporpamMMbl IO XMMHH CIIOCOOCTBYET (HOPMUPOBAHMIO MPEICTABICHUS O XUMUYECKOM
COCTaBJISIONICH HAyYHOU KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOMN MPHUPO/Ibl, ICHHOCTHOI'O OTHOLICHHS K
HAay4yHOMY 3HaHUIO M METO/AAaM IO3HaHUS B Hayke. M3ydeHHe XUMHUU HNPOUCXOAUT C MPHUBJIEUECHUEM
3HAaHMM U3 paHee U3yYeHHBIX YU4eOHBIX MpeaMeToB: «Okpysxkarommit Mup», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 Kmacey.

[Ipu u3ydyeHn XuMUHM NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XUMHUECKOM HayKH KakK 001acTi
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOI AESITENbHOCTH YEJIOBEKa U KaK OJHOI0 U3 KOMIIOHEHTOB
MHPOBOM KYJIbTYphl. 3ajada y4eOHOro HpeaMeTa COCTOMT B (DOPMHPOBAHHUU CHUCTEMbI XMMHUYECKHX
3HAHMM — BaXXHEHIIUX (aKTOB, MOHATHUN, 3aKOHOB U TEOPETHMUECKUX IOJIONKEHHUH, JOCTYIHBIX
00001IIeHNIT MHUPOBO33PEHUECKOr0 XapakTepa, SA3bIKa HAyKd, B MPUOOIIEHWH K HAYYHBIM METO/aM
NO3HAaHWS TpPU M3YYEHHUH BELIECTB W XUMHYECKHX peakuud, B (OPMUPOBAHUU U PaA3BUTHUU
NI03HABATENILHBIX YMEHUN M WX NPUMEHEHUU B y4eOHO-II03HABATEIBHON U y4eOHO-UCCIIE0BaTEIhCKON
NeSITeNIbHOCTH, OCBOGHUU TIPABHII O€30MaCHOr0 OOpaIeHHsI ¢ BEIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipu u3yueHnr XUMHUH Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMs BaKHOE 3HAYCHHE IPUOOPEITH
TaKue MU, KaK:

— (opmupoBaHNE HWHTEUIEKTYyaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY INPHUHATHIO DPELICHUH, CHOCOOHOM aganTupoBaTbcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KHU3HU;

— HampaBJIGHHOCTb OOYYeHHUsI Ha CHCTEeMAaTH4YecKoe MpHOOIIEHHEe O0ydaroummxces K
CaMOCTOSITENIbHOW TO3HABATEIbHONW JNI€ATENbHOCTH, HAyYHBIM MeETOJaM IMO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

— o0ecrnieyeHUe  YCJIOBHH, CIIOCOOCTBYIOIIMX TMPHOOPETCHUIO OOYYaIOIUMHKCS  OIBITA
pa3HOOOpa3HOl AEATENIbHOCTH, TIO3HAHUS ¥ CAaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE JIJIS1 Pa3IUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oomIel GyHKIMOHATHLHON M €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCJIE
yYMEHUH 00BSCHATDH U OLIEHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIONb3Ys 3HAHUS U OIIBIT, TIOJTy4YE€HHbIE
OpU U3YYEHUHM XUMHUH, MPUMEHATh UX MPHU pEIICHUU MpoOJieM B MOBCEJAHEBHOM >KU3HU U TPYIOBOU
JESITENIbHOCTH;

— (dopmupoBaHue y O0O0YyYarOIIMXCS T'YMaHUCTUYECKHMX OTHOILIEHUH, MOHMMAaHUS LEHHOCTU
XMMHUYECKUX 3HAHUU JJIs1 BBIPAOOTKH SKOJIOTMYECKH 11eI1ecO00pa3HOoro MoBeAeHUs B ObITY U TPYIOBOM
NEeSITEeNIbHOCTU B LIEJSIX COXPAHEHHUS CBOETO 37J0POBbS M OKPYXKAIOIIe MPUPOAHON Cpebl;

— pa3BUTHE MOTHBALMU K OOYUEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHMTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIpPaBJIEHHOCTH JajbHEHNIIEero o0y4eHus.

OOmiee 4yuCIO YacoB, OTBEACHHBIX s HM3YyYE€HUS XHMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezento), B 9 kitacce — 68 yacos (2
Jaca B HEJICTIIO).
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COJEPKAHUE OBYYEHUA

8 KITIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATUSA

[Ipeamer xumuu. Poiap XMMHUM B KU3HM YeJIOBEKA. XMMHS B CUCTEME HayK. Teia W BellecTBa.
®dusnyueckre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsATHE 0 MeTomax MO3HaHUS B
xumuH. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieNieHus: CMecei.

ATOMBI U MOJIEKYJBl. XUMUYECKHE 3JeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocTeie u
CJIOHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XWMHUYECKHUX JJEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTENbHAsE aTOMHasi mMacca. OTHOCUTENbHAs MOJIEKYJiApHas Macca. MaccoBas
JI0JI1 XUMUYECKOT O AJIEMEHTA B COCTMHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBsi3b KOJNIMYECTBAa, MAacChl M YHUCIA
CTPYKTYPHBIX €IMHUII BenlecTBa. Pacy€Tol mo ¢popMynaM XMMHUECKUX COCIMHEHHH.

Du3nYecKe U XMMUYECKHE SBJICHUSA. XUMHUYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAaHEHHUS
Macchl BelIecTB. XUMHUYecKkue ypaBHeHus. Kiaccudukanus XUMHUYECKUX peakiuil (coeauHeHus,
pasioKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM MMOCY10H, MpaBMiIaMu pabOThI B TabOpaTOpuu U mpruéMaMu oOparieHus
c JabopaTOopHbIM O0O0OpYIOBaHHEM, U3Y4YEHHE U OmNHcaHue (U3HUECKUX CBOKMCTB 00pa3iloB
HEOPTaHWYECKUX BEIIECTB, HaOmtomeHne (u3mdeckux (IUIaBIIEHWE BOCKA, TasHUE JIbJla, pacTUpaHUE
caxapa B CTYIKE, KUIIEHHE U KOHJICHCALIMS BOJbI) 1 XUMUYECKUX (TOPEHUE CBEUYH, TPOKAITMBAHUE MEHON
IIPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHCIOTOH) SIBJICHUI, HAaOMIOJEHHWE U OMHCAaHHE MPHU3HAKOB
MPOTEKAHUsI XUMUYECKUX PEaKIHil (pa3ioKeHHe caxapa, B3auMOJCHCTBIUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, pasznoxxkenue ruapokcuaa meau (1) mpu HarpeBaHum, B3aMMOICHCTBHE JKeJle3a ¢ PaCTBOPOM COJTH
meu (1), m3yuenue cnocoOoB pa3ieleHHsI CMECEH: C TOMOIIbI0 MarHUTa, (GUIHTPOBAHIE, BBIMTAPUBAHUE,
TUCTUIUISIIMS, XpoMmarorpadus, TpoBeJeHHUE OYKUCTKH IMOBAapPEHHOM coyd, HAOMIOJIEHUE W ONUCAHHE
Pe3y/bTaTOB MPOBEIEHUS OIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOZEIIEH
MOJIEKy (IIapOCTeP>KHEBHIX).

BaxxHeiimue npeacraBuTe 4 HEOPraHM4eCKNX BellecTB

Boznyx — cmeck razos. Cocras Boznyxa. Kucinopon — anemMeHT u npocroe BemecTso. Haxoxnenune
KHCJIOpOJia B pUpoie, pusnueckre u XuMuieckue cBoiicta (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciopoga. CrocoObl TOMy4YeHUs KHUCIOpOAa B JIA0OpPaTOpUM U TPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — ajuioTponHas MoauUKalus KUCIOpoa.

TernoBoit  3pdexkr XUMHUECKOW peakii, TEePMOXUMHUYECKHE YpaBHEHMs, DOK30- U
SHJIOTEPMUYECKHUE peaKkluu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHHE BO3AYyXa, YCUICHUE NapHUKOBOIO
a¢¢exTa, pa3pymeHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B mpupoze, ¢pusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CITIOCOOBI moydenus. Kuciaorsr u comnu.

MossipHblit 00bEM Ta30B. Pacy&rbl 1o XUMHUECKUM YPaBHEHHSIM.

®dusnyeckue cBoKCTBA BOAbL. Boaa kak pactBoputens. PacTBopsl. HacklieHHbIE M HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTH BeliecTB B Boze. MaccoBas 10l BELIECTBA B PACTBOPE. XHUMHYECKHE
cBolicTBa BoAbl. OcHOBaHuUs. Poib pacTBOPOB B MpHUPOAE U B KU3HU 4YelioBeKa. KpyroBopor BojbI B
npupoze. 3arps3HeHre NpupoIHbIX BoJ. OXpaHa U OUKUCTKA MPUPOIHBIX BO/I.
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Knaccudukanus  Heopranmueckux  coemuHeHuid. Oxcuapl.  Kiaccudukanus — okcumoB:
coneoOpasyromie (OCHOBHBIE, KHUCIOTHbIE, aM(poTepHbIe) M HecoieoOpasyromue. HomeHnkmnarypa
okcu10B. Du3nueckue 1 XUMHYECKHE CBOMCTBA OKCHIOB. [lomydueHue okcumoB.

OcnoBanust. Knaccudukarus ocHOBaHUHN: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa
ocHoBaHMI. DU3nyecKkre 1 XMMUYECKUE CBOMCTBA OCHOBaHUU. [loyueHre ocCHOBaHMUI.

Kucnotel. Knaccugukanus kucnor. Homenknarypa kucinor. @u3nueckne 1 XMMUYECKUE CBOMCTBA
kucnort. Pan akruBHoctu MetaiioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkinatypa coneil. @uznueckue 1 XuMudeckue csorictpa coneil. [lonydyenue comneit.

I'eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpENeNICHUEe COJIep)KaHUsS KUCIOpoJa B BO3JyXe, MONY4YeHHE, COOHpaHue,
pacrno3HaBaHHE U U3YUYEHHE CBOMCTB KHCIOPO/Aa, HAOMI0IeHNE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOIOM
¥ YCIIOBUSI BOZHUKHOBEHUS U MPEKpaIlleHusi TopeHus (Toxapa), O3HaKOMIIEHUE ¢ 00pa3IiaMu OKCHIOB U
ONHCaHUE HX CBOMCTB, MOJyY€HHE, COOMpaHHe, pacllo3HABaHHWE U HM3y4YE€HHE CBOWCTB BOJOpOJA
(ropenne), B3aumozeiictBue Bojgopomga ¢ okcupom wMeau  (ll)  (Bo3MOXHO HCHONB30BaHHE
BUJICOMAaTEPUAJIOB), HaO0IeHHnEe 00pa3I[0B BEIIECTB KOIUYECTBOM | MOJIb, HCCIIeIOBaHHE OCOOEHHOCTEN
pacTBOpEHHSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OINpPEICIEHHON
MaccOBOM J1oNiel paCTBOPEHHOTO BEI[ECTBA, B3aUMOICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbITUEM )
(BO3MOXXHO HCIIOIB30BAHKME BHUICOMATEPUATIOB), HMCCIEAOBaHHUE OOpa3llOB HEOPTAHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH,
n3ydeHue B3amMmopeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOW KHCIOTBHI, KACIOT C METaIAMH,
peakuuii HeHTpallu3aluu, MOJIy4eHUE HEPACTBOPUMbBIX OCHOBAHU, BBITECHEHUE OTHOTO METaJlia APYTUM
U3 PacTBOpa COJIM, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHel e Kiacchl HEOpraHUYECKUX
COEAUHEHUI.

Ilepnonuyecknii 3axkoH u Ilepuoamueckasi cucrema xumuuyeckux 3iaementoB /[, MH.
MenpeneeBa. CrtpoeHue aToMoB. XHMHYeCKasi CBfI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakumnu

[TepBbic MOMBITKK KIACCHPHUKAIUU XUMHUYSCKUX DJEMEHTOB. [lOHATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIENIOYHbIE W MIETOYHO3EMENbHBIE METaJllbl, TallOreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCHIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux siemeHToB JI. M. Menpeneesa.
Kopotkonepuoanas u jymmaHONIEpUoaHas GopMbl [lepruonnueckoit cHCTEMbl XUMUYECKUX AJIEMEHTOB /J[.
N. Menneneesa. [lepuons! u rpynnsl. @U3HUECKU CMBICH IIOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aroMmoB. CoctaB aTtomubix siaep. M3orombl. DnexkTponbl. CTpOoEHHE 3JIEKTPOHHBIX
o0osouek aToMoB TepBbIX 20 xumudeckux saemMeHToB [lepuoandeckoit cuctemsr JI. M. Menneneena.
XapakTepucTUKa XUMHUYECKOro 3JEMEHTa MO ero nonoxeHuto B Ilepmonmueckoit cucreme JI. M.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHS pajadyca aTOMOB XHWMHUYECKHX OJJIEMEHTOB, METATMYECKUX U
HEMETAJNIMYECKUX CBOMCTB I10 IpyHIaM U NepHoIaM.

3nauenne [lepmonnueckoro 3akona u Ileprogudeckoil CUCTEMBl XUMHUYECKHX AJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yd€HbIN U TpaKJaHUH.

Xumuyeckas cBsizb. KoBajeHTHas (MosisipHas M HETOJSpHAs) CBSA3b. DIIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX 3JIeMEHTOB. lOHHAas CBSI3b.

Crenenb okucieHus. OKHCIHUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucnenus u
BOCCTaHOBJICHHS. OKUCTUTENN U BOCCTAHOBUTEIIH.
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Xumuueckuii IKCnepumenm:

u3ydeHrue OOpas3IOB BEIIECTB METAJIOB M HEMETAJLJIOB, B3aUMOJICHCTBUE THAPOKCHIA IHMHKA C
pacTBOpamM KHCJIOT M WIEJIOYEH, IPOBEICHUE ONBITOB, WIIIOCTPUPYIOIINUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN (TOpEHHUE, pEaKIINHU Pa3T10KEHUSI, COSUHEHU).

Mesricnpedmemmuoie ceazu

Peanuzaiusi MEXIIpEAMETHBIX CBSI3€M MPHU U3YYEHUM XMMHUU B § KJIaCCE OCYIIECTBIISIETCS Yepe3
UCIOJIb30BaHME KaK OOIINUX €CTECTBEHHO--HAYYHBIX MMOHITHI, TaK U IOHATUHN, SBISIOIIUXCSI CHCTEMHBIMU
JUISL OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI' O LINKJIA.

OO0mue ecTeCTBEHHO--HAY4YHBIE TMOHATHS: HAy4yHBIM (akT, TMIOTE3a, TEOpHs, 3aKOH, aHaJIH3,
CUHTE3, Kiaccu(UKaIus, MepuoauIHOCTh, HAOIIOJEHUE, YKCIIEPUMEHT, MOJIETUPOBAHKUE, U3MEpPEHUE,
MO/I€JIb, SIBJIICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOMBI, paIu0aKTUBHOCTb,
MOJIEKYJIa, JJCKTPUUYECKUN 3apsj, BEUIECTBO, TENO, O0O0BEM, arperarHoe COCTOSHHUE BeEIIeCTBa, Tas,
(u3nueckre BeIMUNHBI, €AMHUIIBI H3MEPEHUsI, KOCMOC, TIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasabl, TOPHBIE MOPOABI, MOJE3HBIE HCKOMAEMBbIE,
TOIUUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMuveckasi peakius

Ilepuonnueckuii 3akoH. [lepronnueckas cucreMa xumudeckux siueMeHToB Jl. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XHMHUYECKHX JJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, KalMs, KaJIbIUS M HUX COCAUHEHUNH B COOTBETCTBUU C IIOJIOKEHHUEM DJJIEMEHTOB B
[lepuoanyeckoii CUCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BellecTBa: BUAbl XUMUYECKOM CBSI3U. TUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKU U BU/Ia XUMUYECKON CBSI3H.

Knaccudukainus u HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XMMHYECKHE CBOWCTBA BEIIECTB,
OTHOCAILIMXCS K PAa3JIMYHBIM KJACCaM HEOPraHMYeCKHX COEIMHEHMM, TIeHEeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECCTB.

Knaccudukanus XUMHYECKUX peaKUUid MO Pa3NUYHBIM MpHU3HAKaM (M0 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(DPEKTy, MO0 M3MEHEHUIO CTEIECHEW OKHCICHUS
XUMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHUIO KaTaiu3aTropa). DK30- U IHAOTCPMUYECKHE
peakuyu, TepPMOXUMUYECKUE YPABHEHUS.

[TonsiTHE 0 CKOPOCTH XUMUYECKOH peakuuu. [TorsITHE 00 00PaTUMBIX K HEOOPATUMBIX XUMHUECKUX
peakuusax. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusax. llonstue o karanusze. IlonsTue o
XUMUYECKOM paBHOBeCHHU. (DAaKTOpBI, BIUAIONIME HA CKOPOCTb XUMHUYECKOM pEaklUH U TOJIOKEHUE
XUMHUYECKOT'O PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIPHBIC ~ PEAKIMH,  SJEKTPOHHBIA  OajaHC  OKUCIUTENIBHO-
BOCCTaHOBUTENbHOU peakuu. CocTaBiI€HUE YPAaBHEHUM OKUCIUTENIBHO--BOCCTAHOBUTEIbHBIX PEAKIUH C
MCITIOJIb30BaHUEM METO/1a AJIEKTPOHHOT0 OaaHca.

Teopus 3JIEKTPOIUTHUECKON AUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOLMAIIMY BEIIECTB C PA3IMYHBIMU BUAAMH XUMHUYECKOM CBsi3u. CTeneHb AMCCOLUAIIHH.
CunpHbI€ U Cl1a0bIe JIEKTPOIUTHIL.

Peaknmun woHHOTO OOMEHa. YCIIOBHS TPOTEKAaHUS PEAKIMH HOHHOTO OOMEHA, IIONHBIC H
COKpall€HHbIE HOHHBIE YpaBHEHMsI peakuuil. CBoicTBa KHCIOT, OCHOBAaHUH M COJEH B CBETE
IPEJICTaBICHUN 00 JEKTPOIUTHUECKON auccouranuu. KauecTBeHHble peakiuu Ha MOHBL. [loHsTHE O
TUAPOJIA3E COJIEH.
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Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJIENISIMA KPUCTAJUTMUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJJIOB U
HeMeTa/uioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpHUIIa HATPHUs), MCCIICIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW pEaKkIUuu OT BO3ACUCTBHUS  pa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE
3JEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB, Ipoliecca IUCCOLUAIMU KHCIOT, IIeNo4Yed H cojeit
(BO3MOXXHO HCIIOJIB30BAHUE BUEO MATEPUATIOB), MPOBEICHUE OMBITOB, WLTIOCTPUPYIOMIUX MPU3HAKU
NPOTEKaHUsl peakluii MOHHOro oOMeHa (oOpa3oBaHHE OcCa/Ka, BbIAENEHUE ra3za, oOpa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKUii (ropeHue, peakiuu
pa3oXKEeHHs, COCTUHEHHs), pacro3HaBaHUE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBI0 KadeCTBEHHBIX
peakIfii Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 NX COeIUHEHU S

OOmass xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CTpoeHre U GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMUYECKUE CBOMCTBA
Ha [IpUMepe XJiopa (B3auMOJIeHCTBHE C MeTaJUTaMH, HEeMeTaJlJIaMu, [iesiodyamu). XinopoBoaopoa. ComnsHas
KHUCJIOTAa, XMMHYECKHE CBOMCTBA, IOJIy4YEHHUE, NMpUMEHEHHE. [[elicTBHE XJopa W XJIOPOBOAOPOJa Ha
OpraHu3M uenoBeka. Baxkneime XJI0pU/Ipl U UX HaXOXKACHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 35eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTEePHBIC
crenienn okucieHus. CTpoeHue u (QU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEPBHI.
AmnorpornHble MOAUGUKAIIUK KHCIOpoJa W cepbl. XUMHUYECKHE CcBoOWcTBa cepbl. CepoBoaopon,
CTpoeHwue, pu3ndecKre 1 XuMuIecKue cBoicTBa. OKCHIBI CEphl KaK MPECTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kucioTa, puU3nUecKnue U XUMMUYECKHE CBOMCTBA (0OIIME KakK MPEICTABUTENs Kiacca KHUCIOT U
cnernuduieckue). XuMUYECKHE PEaKIUU, JSKAIIHMEe B OCHOBE MPOMBIILIIEHHOTO Clioco0a MONydeHus
cepHoil kucioThl. [Ipumenenne cepHoi KUCIOTHL. COJM CEPHOM KUCIOTHI, KAYECTBEHHAs PEaKius Ha
cynbdar-uoH. HaxoxieHue cepsl ¥ €€ CoeTMHEHH B TPUpPOie. XUMHUECKOE 3arpsi3sHEHUE OKPY KaloIIen
Cpelbl COSAMHEHUSIMH Cephbl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
pe0TBpaIICHUSI.

O6mas xapakrepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHbIE
CTENEHU OKHUCJICHUS. A30T, paclpocTpaHEHHE B MpUpoAe, (U3HUECKHE M XMMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (QU3WYEeCKHe M XUMHYECKHE CBOWCTBA, MOJy4YEHHE U
npumeHenre. Comu aMMOHMS, UX (PU3NUECKHE W XUMHYECKHE CBOWMCTBa, mpuMeHeHue. KadyecTBeHHas
peakIisi Ha MOHbl aMMOHUS. A30THasl KHCIIOTa, €€ MoidydeHne, GU3NYECKUE U XUMHUYECKHE CBOWCTBA
(oOmme Kak MpeAcTaBUTENS Kilacca KUCIOT W crenududeckue). Vcrmonb3oBaHne HUTPATOB U COJIEH
AMMOHHUS B KAa4eCTBE MUHEPAIbHBIX YyMOOpEeHUN. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpess
COCIMHEHUSIMH a30Ta (KUCJIOTHBIE MO, 3arpsA3HEHHE BO31yXa, MOYBBI U BOAoEMOB). Docdop,
aiorpornHeie Mogudukanuu Gocdopa, pusnueckue u xumudeckrne cpoiicta. Okeun docdopa (V) u
tdbochopnas kucnora, puzNUeCKue U XMMHUECKHUE CBOMCTBA, noiydyeHue. Mcmnonb3oBanue gocharoB B
KaueCTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynmsl. OcoOeHHOCTH CTPOSHUSI aTOMOB, XapaKTEepPHbBIE
CTENIEHU OKUCJICHUS. YTJIEPO/I, aJUIOTPOIHBIE MOAU(PUKAIINK, PACIPOCTPaHEHUE B IPUPOJIE, (PU3UIECKUE
U XUMHUYecKHe cBoiicTBa. Axacopbuusa. KpyroBopor yrmepoma B mpupoge. OKcuasl yriepoaa, Ux
bu3HYecCKue U XMMHUYECKHE CBOMCTBA, JIEWCTBHE HA >KMBBIC OPraHU3MBI, MOJYYCHHE U IPUMEHEHUE.
DKonorudeckue mpoodeMbl, CBA3aHHbBIE ¢ OKcuioM yriaepoaa (1V), rumoresa rinodansHOr0 MOTEMICHUS
KJIMMaTa, TapHUKOBBIN 2P deKT. YronbHas KUCI0Ta U €€ COlH, UX PU3NYECKHe U XMMHUECKHE CBOICTBA,
nonyueHue u npuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Mcnons3oBanue kapOOHATOB B
ObITY, MEAUIIMHE, TPOMBILIUIEHHOCTH U CEJIbCKOM XO03SHCTBE.
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[TepBoHavanpHble MOHATHS 00 OpraHMYECKHUX BEIECTBaX KaKk O COEAUHEHMSIX yriiepoja (MeTaH,
3TaH, TUJIEH, alleTUJICH, 3TAHOJ, TIIMLEPUH, YKCYCHas KUCIoTa). [IpupoHbie ICTOUYHUKH YTIE€BOI0POI0B
(yromb, mpUpOAHBIA Ta3, HE(PTh), MPOMYKTHl HX mepepadoTku (OEH3WH), MX pPOJIb B OBITYy U
IPOMBINUICHHOCTH. [TOHITHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KHpaX, Oenkax, yriaeBoaax — U Ux
POJIU B KU3HM YeJI0oBeKa. MaTepraibHOE €AMHCTBO OPraHUYECKUX U HEOPTAHMYECKUX COCAMHEHUM.

Kpemnuuii, ero gusznueckne U XUMUYECKHUE CBOWCTBA, MonydeHue u npumeHeHue. CoeauHEHUs
KpeMmHuss B npupope. OOmue npencraBiacHus o0 okcuae kKpemuaus (IV) M KpeMHHEBOH KHCIOTE.
CHIKaThl, UX WCIOJIB30BAHUE B OBITY, B MPOMBIIIICHHOCTH. BakHEHIIINE CTPOUTEITHHBIC MaTEPHUAIIBI:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, >kene300eToH. [Ipobmembl 0e30mMacHOro HCMOIb30BaHUS
CTPOUTEIHHBIX MAaTEPUAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenmn:

u3ydyeHue oOpa3loB HEOPraHWYEeCKHX BEIIECTB, CBOWCTB COJIIHOM KHCJIOTBI, HPOBEICHHE
Ka4eCTBCHHBIX pEaKlIWi Ha XJIOPHUI-UOHBI U HAONIOJEHUWE NPHU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpakamolmue (pu3nyeckue M XHUMHUYECKHE CBOMCTBAa TaJOT€HOB M HMX COCAMHEHUH (BO3MOXKHO
UCIIOJb30BAaHUE BUJCOMATEPHUATIOB), O3HAKOMJIEHHME C oOpa3laMu XJOpPUIOB (TaJOreHHJIOB),
O3HAKOMIIEHHE ¢ 00pasliaMu cephl U €€ COeTUHEHUSIMU (BO3MOXKHO UCIOIb30BaHUE BHICOMATEPHAIIOB),
HaOJII0JICHUE Tpoliecca OO0YyIJIMBaHMs caxapa MoJ JAEWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
U3Yy4eHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEpHON KUCIIOTHI, TPOBEICHNE KaUeCTBEHHON peakluy Ha
cynb(aT-uoH U HaOJII0JeHHE NMpU3HAaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOWCTBAMU
azora, pocdopa u ux coeAMHEHUN (BO3MOXKHO HCIOIB30BAaHIE BHIEOMATEPHAIIOB), 00pa3liaMu a30THBIX
u docPopHBIX yIOOpEeHH, MONIyYeHHE, COOMpaHue, paclO3HABAaHWE W W3yYeHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAa4YEeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS W (ochaT-UOH U H3yYCHHE MPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHONW a30THOM KHCJIOTBI C MeIpl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHUATIOB), U3yYCHHE MOJENEH KPUCTAIIMYECKUX PEmIETOK alMasa, rpadura,
(dymiepeHa, 03HaKOMIJIEHHE C ITPOLIECCOM aICOPOLIMU pacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTHBOrasa, MOIy4eHue, COOMpaHue, paclo3HaBaHUE M U3YYCHHE CBOMCTB YIIIEKUCIIOTO
ra3a, MpoBeJIcHUE KaueCTBEHHBIX peaklMii Ha KapOOHAT U CHIIMKAT-UOHBI U M3y4EHHE MPHU3HAKOB HX
MpPOTEKaHUsI, O3HAKOMJICHME C  MPOAYKIMEH  CHUJIMKATHOM  MPOMBIIUICHHOCTH,  pEIlIeHUe
SKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BakHeile HeMeTaluIbl U UX COeIUHEHUS.

MeTtanjibl U MX COeTUHEHUSI

OO0mmas xapakTepuCTUKa XMMHYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUHU MX TOJOXKEHUS B
[lepuognyeckoii cucreme xumuueckux sneMmeHToB /. M. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTa/u10B. Meranndeckas CBA3b U METAJUIMYECKas KpUCTaUIMYECKas PEeIIETKA. DJIEKTPOXUMUYECKUI
pAN HaNpspDKEHUH MeTaioB. DU3MYECKHEe M XMMHYECKHE CBoWcTBa MeTauioB. OOmue crocoObl
nojiydeHus: MeTajuioB. [IoHsITHE O KOPPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl UX OT KOPPO3UHU.
Crnnagsl (CTallb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHUE B ObITY ¥ IPOMBILIUICHHOCTH.

[llenounbie MeTamibl: nonoxkeHue B llepumomnueckoi cucreme xumuueckux anemeHtoB 1. U.
MengeneeBa, CTpOEHHE UX aTOMOB, HaXOXJI€HUE B Mpupoae. PU3nyecKue 1 XUMUYECKHE CBOMCTBaA (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HATPHS U Kanus. [[puMeHeHne me0YHbIX METaIOB
U UX COCIMHEHUU.

[[lenoyHO3eMeENbHBIE METAIIBI MarHuid W KalblUi: mosiokeHwe B llepmomgmyeckoil cucreme
xuMuyeckux 35meMeHToB Jl. . MenzeneeBa, CTpoeHHe UX aTOMOB, HaXOXAeHHE B nipupoae. Gusnyeckue
U XMMUYECKHe CBOMCTBAa MarHus M Kaiublusd. BaxHeilmue coenuHeHUs Kaublus (OKCHI, TUIAPOKCHUI,
conn). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.
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AmomMuHMit: monoxxkenue B [lepuoandeckoi cucteme xumuueckux anemeHToB J[. 1. Menneneena,
CTPOCHHUE aToMa, HaxoxJaeHue B mnpupone. Du3nyeckue M XHUMHUYECKHE CBOWCTBA ATIOMHHUSI.
AMdoTrepHbIE CBOMCTBA OKCHIA M THUIPOKCHIA aTFOMUHUS.

Kenezo: nmonoxkenue B llepmoanueckoin cucreme xumuueckux anemeHToB J[. M. MeHnneneesa,
CTPOEHHE aTOMa, HaXOXIEHHE B mpupoge. Puznueckne M XMMHUUYECKHE CBOMCTBaA xene3a. OKCHbI,
rugpokcu bl u coiu xenesa (1) u sxenesa (I11), ux cocras, cBoiCcTBa U MOTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMH METAJIOB U CIUIABOB, MX (PU3MUYECKUMH CBOMCTBAMHU, H3Y4YCHHUE
pe3yabTaTOB KOPPO3UHM METaNIOB (BO3MOXKHO HKCIIONIB30BAHHE BHAEOMATEPUAIOB), OCOOEHHOCTEMH
B3aUMOJICUCTBUS OKCHJIa KaJbLIMsl U HATPHs C BOAON (BO3MOXKHO HMCIOJB30BAHHE BHJIEOMATEPHAIIOB),
WCCIICIOBAaHNE CBOMCTB KECTKOW BOJBI, MpPOIECCAa TOPEHHUS Kene3a B KHUcIoponae (BO3MOXKHO
UCIIOJIb30BaHNE BUEOMATEPUAIOB), IPU3HAKOB IPOTEKAaHUs KAaUeCTBEHHBIX PEaKIMil Ha HOHbI: MarHus,
KaJbIus, alfoMUHUS, MHKa, xkene3a (1) u xenesa (1), menu (1), HabnrogeHMe U oMMCaHKUE MPOIIECCOB
OKpalIMBaHUsl IUIAaMEHM HOHAMM HAaTpus, Kajdusd U Kaiblusd (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHIE aM(DOTEPHBIX CBOMCTB TMAPOKCH]IA ATFOMHHHS ¥ THUIPOKCUIA IIMHKA,
pElIeHNE 3KCIEPUMEHTANBHBIX 3324 0 TeMe «BakHelllne MeTaibl U UX COSAMHEHUS».

XHuMHUS M OKpYKalOIias cpeaa

BemectBa 1 MaTepuabl B IOBCETHEBHOW JKU3HU YelIOBeKa. be3omnacHoe nucnonb30BaHNEe BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast mOMOIIs TPH XUMHUECKHX 0’KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXKawolleh cpenpl (mpenenbHas ONyCTUMas KOHUEHTpanus
BenlecTs, nanee — [1/1K). Ponb XxuMuu B penieHuu 3K0I0rH4ecKux npodiem.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3ioB MaTEPHAIOB (CTEKIIO, CTUIABBI METAJIJIOB, IMOJTMMEPHBIC MaTEPHAIIHI).

Mesicnpeomemmnuie ceasu

Peanu3anus MeXIpeaMETHBIX CBS3€W NMPH M3YYEHUM XMMHH B 9 Kilacce OCYIIECTBIISIETCS 4epe3
UCIIOJIh30BaHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX TOHATUMN, TaK U TIOHATUHN, SIBIISIFOIIIMXCSI CHCTEMHBIMH
JUTSL OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIE MTOHSATHS: HAYYHBIN (DaKT, TUMIOTE3a, 3aKOH, TEOPHsl, aHAIIN3, CHHTE3,
KIaccuuKaiys, MepuoIuIHOCTb, HAOMIOACHNEe, YKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHE, MOJIENb,
SIBJICHHE, TAPHUKOBBIN A(DPEKT, TEXHOIOT U, MATEPHAITHI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOMBI, paJU0aKTUBHOCTb,
MOJIEKyJa, DJIEKTPUYECKUM 3apsl, NPOBOJHUKH, MOITYIPOBOAHUKH, IUAIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMUECKas peméTKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI, €IWHULBI HU3MEpPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COIHIIE.

buonorusi: ¢orocunres, apixanue, Ouochepa, HSKOCUCTEMa, MHUHEpAIbHBIE YAOOpPEHUS,
MHUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

l'eorpadusi: atmocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOTUIMBO, BOJHBIE PECYPCHI.

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBDI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yIBTATHI OCBOSHHSI TPOrPAMMBI OCHOBHOT'O 00IIIeT0 00pa30BaHUs IOCTUTAIOTCS B
Xoae 06yquI/151 XUMHHU B €OAUHCTBC y‘IeGHOfI U BOCIHUTATEIILHOU ACATCIBHOCTH B COOTBCTCTBUU C
TPAJUIIMOHHBIMH POCCUHCKUMH  COIIMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
HIPUHITBHIMH B O0ILIECTBE MTPaBUIAMU M HOpMaMH MTOBEIEHUS U CLIOCOOCTBYIOT ITpOLIEccaM CaMOIO3HaHuS,
CaMOpa3BUTHS U COIUATHU3AINHI 00YJArOIINXCS.

JInyHOCTHEIE PE3YIbTATBI OTPAXKAIOT I'OTOBHOCTH 06y11a101111/1x051 PYKOBOACTBOBATHCA CUCTEMOU
IIO3UTUBHBIX LICHHOCTHBIX OpI/IeHTaL[I/Iﬁ H PpaCIIMPCHUC OIIbITAa ACATCIBbHOCTH Ha eé OCHOBC, B TOM 4YHCJIC
B YaCTH:

1) maTpMOTHYECKOr0 BOCIUTAHMS

IICHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY W HAYIYHOMY
HACJICJINIO, TOHUMAaHUsI 3HAYCHUsI XUMUYECKON HayKH B KU3HU COBPEMEHHOTO OOIIEeCTBA, CTIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOM WH(pOpPMAIMEHd O TMEPEeIOBBIX JOCTHKCHUSX M OTKPBITHSIX MHPOBOH U
OTEYECTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MpEaACTABJICHUA O CONUAJIIBHBIX HOpMAax M IMpaBHJIaxX MEKINYHOCTHBIX OTHOIIICHUN B KOJIJICKTUBE,
KOMMYHUKATUBHONM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOMH,
TBOPYECKOW M JAPYTUX BHJIAX JIEATSILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JCSITETLHOCTH
1IpHu BBIIIOJIHCHUA y‘-ICGHLIX, MMO3HABAaTCIIbHLIX 3a/la4, BBIIOJIHCHUHW XHUMHUYCCKUX DSKCIICPUMCHTOB,
CO3JITaHWH YYEOHBIX MPOEKTOB, CTPEMIICHHUSI K B3aHMOITIOHMMAaHHUIO ¥ B3aUMOIIOMOIIH B MPOIIECCE ITOU
y‘-IeGHOfI ACATCIBbHOCTH, TTOTOBHOCTHU OLICHUBATDH cBOE MOBCACHUC W IMOCTYIIKH CBOUX TOBapI/IH_[eI\/JI C
TIO3UIIMY HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEICTBHH MOCTYIKOB;

3) HeHHOCTH HAYYHOT' 0 MO3HAHMS

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIUH, COOTBETCTBYIOIIUEC
COBPCMCHHOMY YPOBHIO Pa3sBUTUA HAYKH U COCTABJIAIOIIUC OCHOBY IJId MOHMMAaHKA CYIHIHOCTHU Haquoﬁ
KapTUHBI MHUPA, NPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS MPHUPOIBI, B3aUMOCBS3SIX
YeJIoOBeKa C MPUPOTHON CPEJIOi, O PO XUMHUHU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

NI03HABaTEIIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJyYCHHE HOBBIX 3HAHUHU 110 XUMUHU, HEOOXOJMMBbIC
Ui OOBSICHEHUs HAOIMIOAAEMBIX TIPOIIECCOB M SIBJICHWH, IIO3HABATEIBbHOM, WH(MOPMAIMOHHOW U
YUTATENICKOW KYJIBTYPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOATEIBbHOM pabOTHl C y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYIMTHBIMU TEXHHUECKUMH CPECTBAMU HH(OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEeHHI0O W TI03HAHUIO, JFOOO03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3OBaHMIO, TMPOCKTHOW M HCCIIEIOBATEIIbCKON JICATEIILHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHA 00y4YeHHS B AaJbHEUIIEM;

4) hopMuUpOBaHNS KYJIbTYPbI 310POBb:

OCO3HAHHUEC HNCHHOCTU KHN3HH, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 3J10POBbBIO, YCTAHOBKH Ha
3JI0pOBBIA 00pa3 KU3HU, OCO3HAHUE TOCIEACTBUN W HENPUSITHE BPEIHBIX MPHUBBIYEK (YyMOTpeOIeHUS
AJIKOTOJIsI, HAPKOTUKOB, KYPEHU), HEOOXOTUMOCTH COOJTFOICHUS TTPaBUI 0€3011aCHOCTH MPU 00paIieHUun
C XUMHUYECKHMH BEIIECTBAMH B OBITY U peallbHOW KHU3HH,

5) Tpy10BOr0 BOCTIMTAHUSI:

WHTEPEC K MPAKTHUECKOMY U3YUCHHUIO Mpodeccuii 1 Tpyaa pa3iudHOro poja, yBakeHue K TpyAy U
pe3yibTaTaM TPYIOBOHM AESTENBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUH 1O
XMMHHU, OCO3HAHHBIA BBHIOOp HMHIUBUAYAJILHOW TPACKTOPHHM NPONODKCHUS OOpa3oBaHHS C Y4ETOM

THSQSTFHbRR I AHEERESOBIOMNOEHREROHOCTH K XUMHHM, OOLIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
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yCHEIHON Npo(pecCUOHATBHON JAEATENbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TIOTOBHOCTb
aIaTHPOBATHCS B MPO(ECCHOHAILHON Cpejie;

6) IKOJIOrHYECKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKH IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMie, OCHOBE
e€ CylIecTBOBaHMs, MTOHUMAaHNE LIEHHOCTH 3/10pOBOI0 M 0€30MacHOro odpas3a >KU3HHU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (H3MUECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHHE IIEHHOCTH
cOOJIIOJIeHNs MpaBUJl O€30MaCHOr0 IMOBEJIEHHUs NMpH paboTe C BELECTBAMHU, a TAKXKE B CUTYaLUsX,
YTPOXKAFOIIMX 310POBBIO U KU3HMU JIIOJIEH;

CMOCOOHOCTH TNPHUMEHATh 3HAHM, MOJydaeMble NMPU H3YYEHUH XMMUH, JUISL pelleHus 3a/aad,
CBSI3aHHBIX C OKPYXKarOUIEH NMPUPOIHON CPEOM, JUIA MOBBILIEHUS YPOBHS JKOJIOTMYECKOU KYJIBTYpHI,
OCO3HAHHUSI TJIOOATBHOTO XapakTepa JKOJOTMUYECKUX MpoOJeM M NIyTell MX peleHHsl MOCpeICTBOM
METOJOB XUMHH, DKOJOTMYECKOrO0 MBIIIJICHNS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATCIIBHOM,
KOMMYHUKATUBHOU U COLUAJILHOM IPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yNbTaTOB BBIACISAIOT 3HAuMMBbIE JUIA  (POPMHUPOBAHUS
MHPOBO33peHHs 00IEHAYYHbIE TIOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (haKT, cUcTeMa, IpolLiecc,
9KCHEPUMEHT H APYroe.), KOTOPhIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeaAMeTax H
MI03BOJIAIIOT HA OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMUPOBATH NPEACTABICHUE O LEIOCTHOW HayqYHOH
KapTUHE MHpa, M YHUBEpcaJbHble YyueOHbIE JeWCTBHS (I1O3HABATENIbHbIE, KOMMYHHKAaTHUBHBIE,
pETyJISATUBHBIE), KOTOpble OOECreynBaroT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
MJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU NEeSTEIbHOCTH.

Ilo3HaBaTeqbHBIC YHHBeEPCAJIbHbIC yUeOHbIe NelCTBUS

Ba3oBble Jijornueckue neiicTBUA:

YMEHMSI UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS P OCBOSHUM 3HAHMI: pAaCKpbIBaTh
CMBIC]T XUMUYECKUX TMOHATUHN (BBLAEIATH UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBAaTh B3aHMOCBSA3b C
JIPYTUMH TIOHSTHSMH), WCHOJNB30BATH MOHATHS NS OOBACHEHHS OTAENbHBIX (DaKTOB W SIBICHUA,
BbIOMpPATh OCHOBAHUS U KPUTEPUU AJIS KIACCU(PUKALMK XMMUUYECKHX BELIECTB U XMMHUYECKHX PEaKIUi,
YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIE CBS3M MEXAY OOBEKTaAMHM H3YUYEHHS, CTPOUTH JIOTMYECKUE
paccyaeHus (MHIyKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIOTUN), JIeJIaTh BHIBO/IbI M 3aKJIIOUEHMS;

YMEHHME MPUMEHSTh B IMpolecce IO3HAHUS MOHATUSA (MPEIMETHbIE U MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCII0JIb3YEMbIE B XUMUHU, TPE0OPa30BBIBATH IIMPOKO MPUMEHSIEMBbIE
B XMMMH MOJICJIbHBIE NTPEJICTABIICHUS — XUMUYECKUH 3HAK (CUMBOJ JIEMEHTa), XUMHUYecKast popMmya U
ypaBHEHHE XUMHUECKOW pEeakIUu — IPH PEUICHUH Y4eOHO-TIO3HABATEIbHBIX 3a7ay, ¢ Y4ETOM 3THUX
MOJICNIBHBIX IIPEICTABICHUHM BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA H3y4acMbIX
O00BEKTOB — XHUMHUYECKMX BEUIECTB W XMMHUYECKUX PpEaKIUil, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEICTBEHHBIE CBSA3H U IPOTUBOPEYMS B U3Y4aEMBIX IPOLIECCAX U SIBICHHUSAX.

ba3oBble ucciienoBaTebCKUE AeHCTBUA:

YMEHHE HUCIOJIb30BAaTh IIOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUs, a TAKXKE B
KayecTBE OCHOBBI sl (POpMHpOBaHMSI THUIOTE3bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

npuoOpeTeHre OmnblTa M0 IUIAHUPOBAHWIO, OPTaHU3allMM W TPOBEACHUI0 YYEHHUYECKUX
JKCHEPUMEHTOB, YMEHHME HaONI0JaTh 3a XOJIOM IPOLECCa, CAMOCTOSTENbHO IPOrHO3UPOBATh €ro
pe3ynbTar, (GOpMYIMpPOBAaTh OOOOIIEHHWsS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIbITa,
WCCIICJIOBAHHUS, COCTABIISITh OTYET O MpoIeTaHHON padorTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BHIOMPATh, aHAIM3UPOBATH U HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJ0B U (popm

RSAGEBIEHNAH BRFPHAGMRAASN A RAZHBIX UCTOYHUKOB (HAY4YHO-IIOMYJISIpHAsl JINTEpATypa XMMUYECKOrO
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CoOJIep>KaHusl, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHATh pa3jMyYHble METOABl M 3allpochl MpU MOUCKE U OTOOpe HHpOpMauu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUISl BBIMOJHEHUS YYEOHBIX WM IIO3HABATEIBHBIX 3a7ad
ONpeNeNnEéHHOro THUMa, TMNpUOOpPEeTeHHWe OmbITa B OOJACTH HCMONb30BaHUS HHQPOPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJOTWH, OBJaJEHHE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PAa3IMYHBIX
MOKUCKOBBIX CHCTEM, CAMOCTOSITENIFHO BBIOMpaTh ONTUMANbHYIO (pOopMy mpeacTaBieHus HHGOpMAIUU U
WITIOCTPUPOBATh pElIaeMbIe 3a7adll HECIOKHBIMH CXEMaMH, JuarpaMMaMH, Ipyrumu QopmamMu
rpaduKu U UX KOMOMHAIUSIMU;

yYMEHHE UCTIONIb30BaTh M aHAJTM3UPOBATH B Tpo1iecce yueOHOM U NCCIIeI0BATENILCKON I TETbHOCTH
vH(}OpMAIMI0O O BIMSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Kalollel NpUPOTHON CPEIbI.

KoMMmyHHUKaTHBHBIE YHUBEpPCAJIbHbIE YieOHbI€ el cTBUS:

YMEHUS 3a1aBaTh BOIPOCHI (B XO€ Arasiora v (MjIu) JUCKYCCHH ) TIO CYIIIECTBY 00CYKIaeMOM TEMBI,
(hopMyIHpPOBATH CBOU MPEATI0KEHHUS OTHOCUTEIIBHO BBITIONHEHUS MPEITI0KESHHON 3a1auu;

YMEHHsI TPEACTaBIATh MOTyYEHHBbIC Pe3yIbTaThl MO3HABATENLHOM NEATEIBHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUIO PE3yIbTATOB BBHIMOJHEHHUS XUMHUYECKOTO HKCIEPUMEHTA
(1abopaTopHOro OIBITa, J1a0OpaTOPHOW pPAOOTHI MO HCCIENOBAHUIO CBOWCTB BEHIECTB, Y4EOHOTO
IIPOEKTA);

yMEHUsl Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH ITO3HABATENbHOM U
WCCIIEIOBATEIILCKON JIESITETHHOCTH TIPU PEIICHHH BO3HUKAOIIMX IMMPOOJIEM Ha OCHOBE y4€Ta OOIIMX
WHTEPECOB U COIJAacOBaHMs MNO3MLUN (00CYyXJeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIUS COBMECTHBIX JAEHUCTBUM, ONpENeNeHHe KPUTEPUEB IO OLIEHKE KayecTBa BBITOJHEHHON
paboThl U ApyTHe).

PeryasiTuBHble yHUBepcaJbHbIE YYeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENIFHO OMNpPEeNsATh LENU JeATeNbHOCTH, IUIAHHPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BHIOMpaTh Hambolee
3¢ (eKTHBHBIE CIIOCOOBI PEHICHUsT YIEOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIFHO COCTABIISTh HITH
KOPPEKTUPOBAThH MPENIOKEHHBIN alrOpUTM JEHCTBUM MPH BBHIMOTHEHUH 3aJJaHUM C YIETOM MOTy4eHUs
HOBBIX 3HaHW 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEAKIHUAX, OLEHUBATh COOTBETCTBHE
MOJyYEeHHOT'0 pe3yjbTaTa 3asBICHHOW IIENIM, YMEHHE HCIONb30BaTh M AHAIU3HPOBATH KOHTEKCTHI,
npeJyiaraeMble B yCJIOBUH 33/1aHUH.

NNPEJIMETHBIE PE3YJIBTATDI
B cocTaBe mpeaMeTHBIX pe3yJbTaToOB M0 OCBOSHHUIO 00513aTEIHLHOTO CO/IEPKaHMs, YCTAHOBJICHHOT O
JAHHOMW (henepasibHON paboyell porpaMMoH, BBIAEISIOT: OCBOEHHBIE 00YJaIOIUMKCS HayYHbIE 3HAHUS,
YMEHHMSI U CIIOCOOBI IEHCTBUH, clielIU(pUUEeCcKHE 7S TPEAMETHOM 001acT «XUMUS», BUBI IEATENBHOCTH
[0 TIOJyYEHHIO HOBOTO 3HAHUS, €ro MHTEPIpETalu, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3JIMYHbIX
y4€OHBIX U HOBBIX CUTYaIUsX.
K xoHiy o0ydenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXaThb
C(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS YMEHHI:
® PACKpBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJIA, XUMUYECKUU 3JIEMEHT,
IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOHAsI U HEOJHOPOHAs ), BAICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJSIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs
Macca, MaccoBas JA0JII XMMHUYECKOIO 3JI€MEHTa B COEJMHEHUH, MOJSIPHBIA 00BEM, OKCHJ,
KHCJIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIICHMS, XUMUYECKas

[IOKYMEHT ROAKEM S5ckiraacalidKaltss pPeaklMii: peakiiui COeAMHEHUS, PEeaKlUU Pa3JI0KEHUS, PEeaKIHH
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3aMeIeHUs], PEaKIIui 0OMEHa, 9K30- U SHJIOTEPMHUCCKHUE PEAKIIUH, TETUIOBOH d(DeKT peakiuu,
SIPO aTOMA, STIEKTPOHHBIN CION aToMa, aTOMHasi OpOUTalb, palyC aToMa, XUMHYECKas CBS3b,
MOJISipHasl ¥ HEMoJsipHas KOBAJCHTHAsl CBSI3b, MOHHAs CBSA3b, UOH, KATUOH, aHHOH, PacTBOp,
MaccoBas J10JIs BelecTBa (IIPOIEHTHAs KOHIICHTPAIIHsI) B PacCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITHM M MPUMEHSTh 3TU MOHSATHS
TIPY ONTUCAHWH BEIIECTB U WX MPEBPAICHHIA;

® ICIOJIb30BaTh XMMHUYECKYH) CHMBOJHKY JJIsSi COCTaBIICHUs (OPMYJT BEIIECTB M YpaBHEHUU
XUMHYECKUX PEaKIIN;

® ONpeJeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHCHHSIX, CTENICHh OKUCICHHS
9JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K ONPEACIIEHHOMY KIIAcCy
coenmMHEeHH 1o (¢dopMmynaM, BHUJ XUMHYECKOW CBSI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COSAMHECHHUSX;

e packpbiBaTh cmbica Ilepuoguueckoro 3akona J[. M. MenneneeBa: JeMOHCTPHPOBATh
MMOHMMAaHUE IEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX PJICMEHTOB OT UX MOJOXKCHHSI
B [lepuoanueckoil cucreme, 3aKOHOB COXPAHEHHsS] MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yU€HHS, 3aK0OHa ABOTaipo;

® OMNHCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ileproamdeckoil CHCTEMBI XMMHUYECKHX
3JIEMEHTOB: pa3linyaTh MOHATHUS «TJIaBHas moArpymnna (A-rpymmna)» U «no0oyHas MOoArpymmna
(b-Tpymnma)y, manble U OONBIINE MEPHUOIBI, COOTHOCUTh O00O3HAYEHUS, KOTOPhIE MUMEIOTCS B
tabmmmie «lleprnogudeckas cucteMa Xumudeckux snemeHToB []. V1. MeHeneeBay ¢ 4uCI0BBIMH
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij siapa, olree
YHCIIO JIEKTPOHOB U pacmpeiesieHne UX MO JIEKTPOHHBIM CIO0SM);

e KIACCU(PUIIUPOBATH XUMUICCKHE DJIEMEHTBI, HCOPTaHUICCKHE BEIIECTBA, XUMHUICCKUE PEAKITUN
(0 4KCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 deKTy);

® XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MONTBEPXKJIAsi OMUCAHWE TMPUMEPAMH  MOJICKYISPHBIX  YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKInii;

® I[IPOTHO3MPOBATH CBOKMCTBA BEIICCTB B 3aBUCUMOCTH OT WX KadeCTBCHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

®  BBIYHCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB, MAaCCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa 1Mo (OopMyJie COSITUHEHUSI, MAaCCOBYIO OO BEIIECTBA B PacTBOpE,
MPOBOAUTD PACUETHI MO YPABHEHHUIO XUMUYECKON PEAKITUH;

® IIPUMECHSTH OCHOBHBIC OIEpPAI[UU MBICIUTEIIBHOMN JISITEIFHOCTH — aHAJIN3 ¥ CHHTE3, CPaBHEHHE,
0000IIIeHre, CUCTEeMATHU3AlHI0, KIACCU(PUKALIUIO, BBISBICHHE MPHYUHHO--CIEICTBEHHBIX
CBsI3eM — JUIS M3y4eHUs CBOICTB BEUIECTB M XUMHMUYECKUX pPEaKIIHil, eCTeCTBEHHO-HAay4HbIE
METOJIbI TIO3HAHMS — HAOIIOJICHUE, U3MEPEHHE, MOACTUPOBAHUE, YKCIIEPUMEHT (PEaIbHBIN U
MBICJICHHBIN );

e CJIEIOBATh MPABUIIAM IOJIH30BAHUS XUMUYECKOM MOCYI0U 1 JIaOOpaTOpHBIM 000PYIOBAaHUEM, A
TaKXKe MPpaBUJIaM OOpAIIeHHsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBITTOJTHEHUIO
71a00PATOPHBIX XHUMHYECKUX ONBITOB 1O TOJYYECHUIO W COOMPAHUIO Ta3000pa3HBIX BEIECTB
(Bomopolla U KHUCIOpPOAa), MPUTOTOBIEHUIO PACTBOPOB C OMPEACTEHHONW MacCOBOM Jonei
pacTBOPEHHOI'O0 BEIECTBA, IUIAHUPOBATh M TMPOBOIUTH XHUMHUYECKHE SKCIEPUMEHTHI 10
pacrno3HaBaHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIbI0 HHJIUMKATOpPOB (JIAKMYC,
(dheHondTaNIenH, METUIIOPAHK U IPYTHE).

K xonmy o0y4eHus B 9 kjiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI OTPAKATh
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® pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTUOH, aHUOH, IPOCTOE  BEILIECTBO, CJOXKHOE  BEIIECTBO, BAJEHTHOCTD,
3EKTPOOTPUILIATEIHLHOCTh, CTEMEHb OKHCICHHUS, XMMHUYECKash peakiusi, XUMUYECKasi CBS3b,
TETI0BOH 3(h(HeKT peakIiu, MoJb, MOJISIPHBINA 00bEM, paCTBOP, IIEKTPOIUTHI, HEAJIEKTPOIHTHI,
ANEKTPOIUTUYECKAs] TUCCOLMAIUS, PEaKlMd HOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOoe
paBHOBecue, oOpaTHUMble M HeOoOpaTHUMble PpEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklMM, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKAs CBSA3b (KOBAJEHTHAs, MOHHAS, METAITINYECKasl), KpUCTAIUIMYECKast
pemeéTKa, KOppO3us METAUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM peakuuu, MpeneabHO
nonyctumas konuentpanus [1/IK Bemectna;

® JUUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHSATUNW U MPUMEHATH ITH MOHSATHUS
MIpY ONKMCAHUM BEUIECTB U UX MPEBPALICHUI;

® CIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY U COCTaBJIeHUS ()OPMYJ BELIECTB M ypaBHEHUU
XUMHYECKUX PEAKLIU;

® ONpenenaTh BAJEHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHUSIX
Pa3IMYHOrO COCTaBa, MPHUHAIEKHOCTh BELIECTB K ONpPENEIEHHOMY KIACcCy COEIMHEHUH IO
(dbopmynaM, BUJ XUMUUYECKOM CBSA3H (KOBaJIEHTHAS, HOHHAS, METAIIJINYECKasi) B HEOPTaHUYECKUX
COEIMHEHMSX, 3aps] MOHA [0 XUMHUYECKOW (opMmysie, XapakTep cpeibl B BOJHBIX pacTBopax
HEOPraHWYECKUX COCIUHEHHH, TUIl KPUCTAIIIMYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

e packpeiBath cmbica Ilepuomnueckoro 3akoHa [[. M. MeHneneeBa U JIEMOHCTPUPOBATH €r0
MOHMMAaHME: ONMHCHIBATh U XapakTepus3oBaTh TaOimuuHyio (opmy Ilepmogmueckolr cucTemsl
XUMHYECKUX 3JIEMEHTOB: pa3NiuyaTh MOHATHUS «TJaBHas moarpynna (A-rpymnmna)» u «nodouHas
noarpynna (b-rpynna)», manbie u OoblIMe MEPUOIbI, COOTHOCUTH O0O3HAUEHUS, KOTOpbIE
UMEIOTCS B MEPUOAMYECKON Talyuile, ¢ YUCIOBBIMU XapaKTEPUCTHKAMH CTPOSHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00Iee YMCIIO0 AIEKTPOHOB U PACIIPEIETICHUE UX
[0 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
3JIEMEHTOB U UX COCAMHEHMH B Ipelesiax MallbIX MMEePUOJ0B U TJIABHBIX MOATPYHI C Y4ETOM
CTPOEHHUSI UX aTOMOB;

e iaccupuUIUPOBATH XUMUUECKHE JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKUE PEAKITUU
(Mo 4YMCcIy M COCTaBy YYacTBYIOIIMX B PEAKIIMHM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHHUIO CTENEHEH OKUCICHNUSI XUMHUYECKHIX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBAThH) OOIIME M CIEHIU(PUICCKUE XUMHUUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1as OMUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHii;

® COCTaBJIATH YPAaBHEHUS AJIEKTPOIUTUYECKON JUCCOLMALIMU KUCIIOT, LIEJI0UYEN U coJiell, OIHbIe
U COKpamléHHbIE YpaBHEHMS peakUWid HMOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOJTBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXAY BELECTBAMHU Pa3IUYHbBIX
KJIaCCOB;

® packpbiBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  MOCPEACTBOM
COCTaBJICHHSI SJICKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

e T[POTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

® BBIYNCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o (opMylie COeIMHEHUs, MaCCOBYIO JOJI0 BEIIECTBa B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIINH;
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71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHHIO M COOMpPaHHIO ra3o00pa3HbIX BEIIECTB
(aMMHaKa ¥ yrieKucioro rasa);

® [IPOBOJUTH PEAKLMH, TOATBEPKAAIOLINE KAYECTBEHHBIH COCTaB pa3lMYHBIX BEIECTB:
pacro3HaBaTh OIMBITHBIM MYTEM XJIOpPHI-, OPOMHI-, HOAMUI-, KapOoHaT-, GocdaT-, CUINKaT-,
cynbdar-, THUIPOKCHI-MOHBI, KATHOHbBI aMMOHHUS W HOHBl HU3YYCHHBIX METAJJIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

® IIPUMEHATH OCHOBHBIE ONEPALMN MBICIUTENBHOMN 1€ TEIbHOCTH — AHAJIN3 U CUHTE3, CPaBHEHUE,
000011IeHe, CUCTEMATU3aLUIO, BBISIBICHNE TPUUNHHO-CIIEICTBEHHBIX CBS3€H — I U3ydeHUs
CBOWMCTB BEIIECTB M XHUMHUYECKMX pEaKLUUH, €CTECTBEHHO-HAayYHbIE METOAbl IO3HAHUSA —
HaOJI0IeHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIICPUMEHT (peasbHbIM U MBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne KoanuyecTBo yacoB
HaumeHoBaHue pa3jiesioB U aekTpoHHbIe (HU(PpOBHIE)
n/n KonTpoabubie IIpakTH4eckue
TeM MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoTbI padoThI
Pazgen 1. [leppoHavyanbHble XUMHUYeCKHE OHATHS
Xumusi — BakHasi 00J1aCTh

11 €CTECTBO3HAHUSI U 5 9 bu6nunoreka [JOK

’ MPAKTUYECKON NEATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeIIOBeKa

19 BemecTBa 1 xXumMmuueckue 15 1 bubmnoreka IJOK

' peaximu https://m.edso0.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxuHeiinmue npeacraBuTe/ M HEOPraHN4eCcKUX BellecTB
91 Boznyx. Kucnopoa. [Tonsitue 6 bubnmnoreka [HOK

' 00 oKcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucinorax 8 1 bu6numoreka [JOK

' U COJISAX https://m.edso0.ru/7f41837¢
53 Boga. PactBops!. [lonsitue 06 5 1 1 bubnnoreka LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTacChl 11 1 1 bubnmoreka [JOK

' HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznen 3. Ilepuoguveckuii 3axon u [lepuoguveckas cucrema xumudeckux jeMenToB /. U. MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIul
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MYHULUUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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LUKOJIA N22", [lopH Hagexaa AnekcaHApoBHa, AvpekTop
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[Ieproauueckuii 3aK0H U
[Teproguueckas cucrema

bubnmnoreka [JOK
3.1 XUMHYECKUX demenToB []. U. 7 httos://m.e dsogru 17F41837¢
Mennene-eBa. CTpoeHue
aToma
XUMHUYECKas! CBSI3b.
3.2 OKHUCIHUTENHHO- 8 1 bubmmorexa LIOK

BOCCTAHOBUTCIIbHBIC pCaKIIUU

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

14 azJie 15 bubmuoreka [JOK
O PRI https://m.edso00.ru/7f41837c
PesepBHOE BpeMs 3 bubnnoreka [HOK

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

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68 4
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9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbie
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (nudp )
NMPOrpaMMblI Bcero o0pa3oBaTeibHbIE
padoThI padoTshI
pecypc
Paznes 1. BemecTBo 1 XMMH4YeCKHe peakuuu
[ToBTOpeHue u yrinyoieHne 3SHaHU I bubmuoteka [JOK
11 5 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [JOK
' peakruit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOLUALIUS. 8 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Paznen 2. HemeTa/u1bl M X COeITMHEHMS
91 OO61rast xapakTepuCTUKa XUMHUYECKHUX 4 1 bubmuoteka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorens https://m.edso0.ru/7f41a636
OOm1as xapakTepUCTHKa XMMUYECKHX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubamorera [IOK
' PYTHEL P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01as XxapakTepUCTUKAa XUMHUECKHUX
2.3 anemeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO01mas XxapakTepUCTUKAa XUMHYECKHUX
24 anemeHToB |VA-Tpynmsl. Yriepon u 8 1 2 bubamorera LIOK
' . PYIHIBL. pos https://m.edso0.ru/7f41a636
KPEMHUI B UX COSTUHCHUS
Hroro mo pazneny 25
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Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

. bubmuoreka [JOK
3.1 Obmue cBOCTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaouias cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 8 xknacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiiionepHoe 00111eCTBO
«3marensctBO «IIpocsemenne»
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AknroHepHOe 00IIECTBO
«M3parenscTBO «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MCTOI[I/I‘-IGCKa}I IIOMOIIb YUYHUTCIIO XUMHH
Hcrounuk: https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
khimii/://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

DIneKTpoHHbIE 00pa3oBarenbHbie pecypchl (DOP)

Enunas xomnekmus LIOP http://fcior.edu.ru/

Buneoypoku mo xumumn, 7-11 km.http://mriya-urok.com/categories/himiya/
HpC3€HTaI_II/II/I K YPOKaM U BHCKJIACCHBIM MCPOIIPHUATUAM, XUMHA
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauanesusrit kype xumumn:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
BHO - 2017 na Suaekce https://zno.yandex.ua/ru/chemistry/

AJIXUMUK http://www.alhimik.ru/ ITporpamMMbI IIKOJIBHOTO U BY30BCKOTO
Kypca XHMUHU, METOTMICCKIE HAXOIKH, BECTH U3 MUPA JUCTAHIIMOHHOTO
oOpa3oBaHusi, aHOHCHI HOBBIX KHHT JKypHau "Xumus u xumuku'"http://chemistry-
chemists.com/

Jluctanuronnslie Kypchl pu MI'Y 151 noaAroroBku
aoutypuenrtoshttp://do.chem.msu.ru/rus/abitur/dl/

Bupryansnas xumudeckas mkosna http://maratakm.narod.ru/

[Topran "Ceth TBOpueckux yuutenend" http://it-n.ru/default.aspx

Coo0iecTBo B3aumornomortiu yuuteneit. Xumus http://pedsovet.su/load/97
I'azera "Xumus" u cait ms yuurens "5 uy Ha ypok XUMHUH'"
http://him.1september.ru/

WebElements: onnaitH-cripaBOYHUK XUMUYECKUX DJIEMCHTOB
http://webelements.narod.ru/

Xumust UIs BCeX: WLTIOCTPUPOBAHHBIE MaTEPHAIIBI IO O0IIeH, OPraHNYECKON 1
HEOPraHUYECKOU XUMHUHU

http://school-sector.relarn.ru/nsm/

Xumnueckuit cripapounuk http://tehtab.ru/Guide/GuideChe
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