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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMMa 1O XMMHH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBJICHa Ha OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOIl MpPOrpaMMbl OCHOBHOTO OOIIETO
obpasoBanusi, npenacrapieHHbx B ®I'OC 00O, a Takke Ha OCHOBE (eaepalbHON pabodeil mporpaMMbl
BOCIIMTAHUS U C YYETOM KOHLENLNHU IIpenojaBaHus yuyeOHOro nmpeaMera «XUMHsS» B 00pa30BaTENIbHbBIX
opranusanusax Poccuiickoit denepannu.

[IporpamMma no xumuu Ja€T MpeICTaBICHUE O LENsIX, 00IIel cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMH Y4YEOHOrO IMpeaMeTa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOE
CoJiepiKaHue, MPEeayCcMaTpUBAET PacIpesieIeHUe €ro Mo KiaccaMm M CTPYKTYpUPOBaHME IO pas3jieiiaM U
TEMaM [porpamMmbl II0 XHMHH, OIPEACIAET KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEeKOMEHAYEMYI0 IOCIEeI0BATEIIbHOCTh M3YyUYEHUS XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
ornpezesnseT BO3MOKHOCTH IIpeaMeTa sl peai3allud TpeOOBaHUM K pe3ysbTaTaM OCBOEHMSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPEOOBAHUU K
pe3ynbrataM OOydYeHHUss XMMHHM Ha ypOBHE IleNie M3y4eHHUs IpeaIMeTa M OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEJIbHON EATEIHHOCTH 00YUaIOIErocs M0 OCBOCHUIO yUeOHOTO COIeP KAHMUS.

3HaHWE XUMHH CIY)KUT OCHOBOH JUIsi (pOpMHUPOBaHHMS MHPOBO33pEHHS OOYydaromIerocsi, €ro
NPEACTAaBICHUNH O MaTepHaIbHOM EIWHCTBE MHpPA, BAXHYIO pOJb HrpaloT (GopMupyemble XHUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUH U 00 SBOJIOIMH BEIIECTB B MPUPOJIE, O MyTSIX PEIICHUs
IN100aNBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILEBON U
9KOJIOTMYECKOM 0e30n1acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYeT pealM3allud BO3MOXKHOCTEH Uil caMopa3BUTHS M (OPMHPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ o01ell U (PyHKIIMOHATIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJIEHUS] M TBOPUECKUX CIIOCOOHOCTEN 00yYaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHON y4eOHOM JesTeNbHOCTH, IKCHEPUMEHTAIbHBIX W HCCIEA0BATEIbCKUX YMEHHH,
HEOOXOJUMBIX KaK B [TIOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HayuyHOTO MBILIUIEHHS, 3aKJIa/JbIBAET OCHOBBI LI€JIOCTHOTO B3IVIAAa Ha
€IMHCTBO TPUPOABI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU €CTECTBEHHO--
HAy4YHOM rpaMOTHOCTH O0yUaroLUXCs;

croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOLIEHMS] K €CTECTBEHHO--HAyUHBIM 3HAaHUSAM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pazoBaHue 00yUYaromuXCsl.

JlaHHble HampaBieHHUs B OOYYEHUU XMMHUHU OOeCleyMBalOTCs cHelM(UKON cojepkaHus yuyeOHOro
npeaMeTa, KOTOPBI SBIIS€TCS MeJarornuecky alaliTHPOBAHHBIM OTpakeHHeM 0a30BOM HAyKU XUMHUH Ha
OTPENICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHUE
00yYaromMUMHUCS CUCTEMbl NEPBOHAYAIBHBIX MMOHATUH XUMHMH, OCHOB HEOPraHWYECKOH XUMHUU H
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKOW XUMUH.

CtpykTypa coliep:kaHus MporpamMmbl 10 XUMUHU c(HOpMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/a K
e€ uzyueHnro. CozneprkaHue CKJIAIbIBAETCA U3 CUCTEMBI MIOHATUH O XMMHUYECKOM JIEMEHTE U BELECTBE U
CHCTEMBI NMOHATUIA O XUMHUYEeCKOH peakuuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIUITY
MOCIIEI0BATENHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— MpECTaBIECHUH 00 NEKTPOIUTUIECKOMN TUCCOIIMALIMYU BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHHUS PacCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TOJYUYEHHBIX U OCMBICIIEHHBIX
(dakToOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHSI K APYTOMY, BBITIONHSSA (PYHKIIUN OOBICHEHUS
U IIPOrHO3MPOBAHUS CBOMICTB, CTPOEHHUS M BO3MOYKHOCTEW NPAKTUYECKOTO MPUMEHEHUS U IOJIy4EHHUs
M3Y4YaeMbIX BEILLECTB.

OcBoeHHe IporpaMMbl MO XHUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IEHHOCTHOIO OTHOLIEHUS K
HAayYHOMY 3HAHUIO U METOJAM IIO3HAHUS B Hayke. M3ydyeHune XMMHUM IPOUCXOAMUT C MPUBIECYEHHUEM
3HAaHWI W3 paHee M3YYCHHBIX Y4EOHBIX MpeaMeToB: « OKpyKaromuid Mupy», «buonorus. 5—7 kiaccel» u
«®Du3uka. 7 Kjaccey.

[lpy wW3y4YeHUM XUMUH TPOUCXOAUT (HOpPMUPOBAHHE 3HAHWKA OCHOB XHMMHUYECKOH HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTHUYECKON JEATENbHOCTH 4YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTo MpeamMeTra COCTOMT B (POPMHPOBAHHHM CHUCTEMBI
XUMHYECKHX 3HAaHUH — BaXHEWIIUX (aKTOB, IMOHSATHI, 3aKOHOB U TEOPETUYECKHX IMOJIOKEHUH,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOIO XapakTepa, sI3blKa HAayKH, B NPUOOLIEHHM K HAy4YHBIM
METOJIaM TIO3HaHUs MPU HM3YyYCHUH BEUICCTB M XUMHUYECCKUX peakiuii, B (HOPMHPOBAHUHM U PA3BUTUU
MO3HABATEJIbHBIX YMEHUN U MX MPUMEHEHUH B Y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIIEI0BaATEIbCKOM
JESTEIIbHOCTH, OCBOCHUHU MIPABHII OE30MaCHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu M3yyeHnn XMMUHM HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHMs BaKHOE 3HAYEHUE MPHOOpENH
TaKHe LENH, KaK:

— (dopMUpOBaHHE WHTEIUIEKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHUIO DPELIEHUH, CHOCOOHOW ananTHpOBaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HampaBIIEHHOCTh OOYyYeHHSI Ha CHUCTEMaTHYECKOe MpHOOImeHHe OOydJarommxcs K
CaMOCTOSITENIbHOM TO3HABaTEJIbHON JEsTeNIbHOCTH, HAy4YHBIM METOJIaM II03HaHUsA, (POPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrieyeHue yCIOBHUH, CHOCOOCTBYIOUIMX  HPUOOPETEHHIO  OOYYalOIIUMHCS  OIbITa
pa3HOOOpa3HOW JeATENbHOCTH, TIO3HAHHWSA M CAMOINO3HAHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JJIs PA3IMUHBIX BUIOB JESTEIbHOCTH;

— gopmupoBanue o6meH QYHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOW TPaAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHITH M OLIEHUBATH SBICHUSI OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OIBIT, MOJyYeHHBIE
IpU U3YYCHUW XUMUHU, MPUMEHSITh WX MPHU PEUICHUH MpoOJieM B MOBCEAHEBHOW KU3HH U TPYIOBOU
NeSITEIbHOCTH;

— (dopmupoBaHHe Yy O0O0yYarOmIMXCS T'YMaHUCTHYECKMX OTHOUICHWM, IOHUMaHUS I€HHOCTU
XUMHUYECKHUX 3HAHUH Ui BBIPAOOTKH DKOJIOTUYECKH 11e7eco00pa3HOro MoBeleHUs B OBITY U TPYIOBOM
JEATENIBHOCTH B LIETSX COXPAHEHMSI CBOETO 3J0OPOBBS M OKPY’KaIOLIEN IPUPOJHON CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npoduis u
HaNpPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.

OOmiee 4UCIO YAcOB, OTBENEHHBIX JUIS M3YYEHUS XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctanisier 170 gacos: B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kiacce — 68 gacos (2
yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XUMUUM B KM3HHM 4YeJIOBEKA. XUMHS B CHCTEME HayK. Teja W BEUIECTBA.
Ou3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE O MeToAax MO3HAHUSA B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieeHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas ¢opmyna. BaneHTHOCTh aTOMOB XUMHYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTeNbHas atroMHas macca. OTHOCHTENbHAs MOJIEKYJsipHas macca. MaccoBas
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KosmmuectBo BemiectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €MHHUII BeulecTBa. Pacy€Tsl o hopMynaM XMMHUYECKUX COEIUHEHUI.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUYECKasl peakuuss U €€ MpU3HAKU. 3aKOH COXPAHEHHS
Macchl BeEHIECTB. XHUMHUYECKHME ypaBHeHHs. Kiaccupukamus XUMHUYECKHUX peaknuil (CoeauHEHUs,
pa3lioKeHUs1, 3aMEILICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYO0H, MpaBmiIaMu paboThl B JIAOOPATOPUU U IpUEMaMU OOpaIeHHS
c JabopaTopHbIM O00OOpyJOBaHHWEM, W3y4YeHHWE M ONUCaHUEe (PHU3UYECKUX CBOWCTB 00pasIoB
HEOPTaHMYECKUX BeIIeCcTB, HaOmoneHue (u3nueckux (TUIaBICHUE BOCKA, TasHUE JIbAa, PACTHUPAHUC
caxapa B CTYIIKE, KHTICHUE U KOHJACHCAIIUS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOU
MPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIOTON) SIBICHUN, HAOMIOJEHHE M OMNHCAHHE MPHU3HAKOB
MPOTEKAaHUs XUMUYECKUX PeaKIHii (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM
Oapusi, paznoxxenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMOJICHCTBHE JKeJie3a ¢ PaCTBOPOM COJIU
meau (1), uzydyenue crocob6oB paseneHus cMeceii: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHHUE, BbIIAPUBAHUE,
TUCTHIUISAIMS, XpomaTtorpadus, MpoBeJeHHE OYMCTKM TOBAPEHHOW CONM, HAONIOJCHWEe M OMHCAaHUE
pE3yIAbTAaTOB MPOBEIEHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE Mojenei
MOJIEKY (IIapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopoa — snemeHT u npoctoe BeniecTBo. Haxoxaenue
KHUCTIOpOJIa B MPUPOJE, PU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kuciaopona. CrocoObl MOMy4YeHHUS KHUCIOpoJa B JIabopaTOpUU U MpOMbIIIIEHHOCTH. Kpyroopot
Kucaopoja B mpupojie. O30H — aJuioTporHas Mo uKalys KUCI0po/a.

TemnoBoit  3pdeKkT XUMHUYECKOW  peakiuH, TEPMOXMMHUYECKHE ypaBHEHHUA, DOK30- U
SHJIOTEPMHUUYECKHE peaklMu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE BO3yXa, YCUJIEHHE MapHUKOBOIO
s dexra, pazpyiieHre 030HOBOTO CJIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bojopoja B mpupoje, (pu3nyueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TToTy4YeHus. KucIoTs! U comm.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJibl. Bosa kak pactBoputens. PactBopsl. HacklllieHHBIE M1 HEHACHIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJie. MaccoBasi 10Ji1 BEHIECTBa B pacTBOpe. XHUMHUYECKUE
cBoicTBa Bojbl. OcHOBaHuA. Poib pacTBOpOB B MPHUPOJE U B JKU3HU 4YelloBeKa. KpyroBopoT BOJbI B
npupoje. 3arpsi3HeHUE NMPUPOIHBIX BOJ. OXpaHa v OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanmst  wHeopranmdeckux  coeauHeHuidd.  Oxcuawsl.  Krnaccuukamus — OKCHIOB:
coyieoOpasyromniie (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIC) H HecosneoOpasyromue. Homenkmnarypa
OoKcUI0B. DU3nyecKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.



OcnoBanus. Knaccudukanus ocHOBaHMH: MIENOYM U HEPACTBOpPHMbIE OCHOBaHMs. HomeHknaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHre OCHOBaHU.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucinot. @u3ndeckue U XMMHUYECKHUE CBOMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenknatypa coseid. @uznueckue 1 XMMHUECKUE CBOMCTBa colied. [lomyuenue cosneit.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumeHm:

Ka4eCTBEHHOE OIpE/ICICHUE COJEpKaHHUS KHUCIOpOoJa B BO3JAyXe, IOJy4YeHHE, COOHpaHHe,
pacro3HaBaHHe M U3yYEHHE CBOWCTB KHCIOPOa, HAOII0AeHUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM
U YCJIOBHsI BOSHUKHOBEHUS U MPEKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
ONKMCAaHHWE WX CBOICTB, MOJy4YeHHE, COOMpaHUe, pAcllO3HABaHWE U H3Y4YEHHE CBOWMCTB BOJOpPOJA
(ropenne), B3aumopeiictBue Bogopoaa ¢ okcuaom wmend  (II)  (Bo3mMoOkHO — uMcHoJib30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOIeHHE 00PA3II0B BEIIECTB KOJIUIECTBOM | MOJIb, HiccaeI0BaHUE 0COOEHHOCTEH
PacTBOPEHHMS BEILECTB C Pa3IMYHOM PAaCTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OIpPEAECIEHHOU
MacCOBOH JI0Jiell pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaJUIaMU (HATPUEM U KaJIbI[UEM)
(BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), MCCIEI0BaHUME OOpa3lOB HEOPraHMYECKUX BEILIECTB
Pa3IUYHbIX KJIACCOB, HAOJIIOJEHUE U3MEHEHUSI OKpPacKU MHAMKATOPOB B PACTBOPAX KHCIOT M ILEIOYEH,
uzydyeHue B3aumozeicteus okcunga menu (ll) ¢ pacTBopom cepHOM KHCIOTBHI, KHCIOT C METaUIaMH,
peakumii HeMTpanu3aluy, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO MEeTalla JpyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHbBIX 33/1a4 [0 TeMe «BakHelme kinacchl HEOPraHUu4eCKUX
COCIMHEHUI.

Iepuoauveckuii 3axkon u Ilepmoamyeckasi cucrema xumuyeckux viemento /[, H.
MenpaeneeBa. CrtpoeHne aroMoB. XHMHYeCKasi CBfi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBble MOMBITKM KiIacCU(PUKAIMM XUMHYECKUX 3JeMEeHTOB. lloHATHe O rpynmax CXOAHBIX
9JIEMEHTOB (IIEJOYHbIE W UIEOYHO3EMENbHbIE METalUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THIAPOKCH/IBL.

Ilepnonnueckuil 3akoH. llepnoanyeckas cucrema xumuyeckux syeMmeHtoB [I. M. MeHnneneesa.
Kopotkonepuoanas u jmaHonepuoaHas ¢popMsl [lepuoanyeckoil cucTeMbl XUMUYECKUX 3J€MEHTOB /1.
H. Menneneesa. Ilepuoast n rpynmel. @u3nuecknii CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB NEpUOJA U
IPYIIIBI YJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX szep. M3otombl. DnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000s0uek aTtoMoB mepBbIX 20 XuMUYecKux 3vieMeHToB llepuomuueckoit cuctemsr JI. . Menneneesna.
XapakTepUCTUKa XHMUYECKOrO 3JIEMEHTa IO ero nojoxxkeHuto B Ilepuogmueckoit cucreme /[ U.
Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajauyca aTOMOB XHMHMUYECKHUX DJEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyIIaM U MepruoiaM.

3nauenue Ilepuoanueckoro 3axkoHa u Ileproanueckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BUTHsA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U TpaXk1aHNH.

Xumnueckasi cBs3b. KoBaneHTHas (MOJIsipHAs M HEMOJSPHAsi) CBSI3b. DIEKTPOOTPULIATENLHOCTh
XUMHYECKHX 3JIeMeHTOB. VloHHas! CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. Ilporeccsl oxkucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenn.

u3y4eHue oOpa3loB BEILIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THAPOKCHAA IUHKA C
pacTBOpaMu KHUCJIOT M IIENO0Yel, MPOBEJEHHE OIBITOB, WIIIOCTPUPYIOIINX MPUMEPHl OKHCIUTEIHBHO-
BOCCTaHOBUTEINIbHBIX PEaKIMii (TOpeHue, peakliiu pa3iokKeHUs, COSTUHEHHS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU HM3YYEHMHM XMMHHM B 8 KJIACCE OCYILIECTBIISIETCA YEpE3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX IOHATHH, TaK U MOHATHH, SBJISIFOIUXCSA CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEJMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OOme ecTecTBeHHO--HAYYHbIC MOHATHSA: HAYYHBIH (aKkT, THIOTe3a, TEOpHs, 3aKOH, AaHaJM3,
CHHTE3, KJacCcH(UKalus, NEPUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAaHHE, HW3MEPEHUE,
MOJIENIb, SBJICHUE.

®dusnka: Marepusi, aToM, NIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKyJIa, AJIEKTPHUUECKUI 3apsl, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, ras,
¢u3nUecKre BeTUYHHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TUIaHEThI, 3BE3/1b1, CoNHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpalbl, T'OPHbIE IOPOAIbI, IOJE3HbIE HCKOIAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peaKuust

[Tepuognuecknii 3akoH. Ilepuonmyeckas cucrema xummdeckux aiieMeHToB [I. M. Menneneesa.
CrpoeHue atroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEpPUOJOB, Kailus, KalblMs M MX COECIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[Teproanueckoit cucreMe U CTPOCHUEM X aTOMOB.

CrpoeHue BelecTBa: BUABI XMMHYECKON CBSA3U. THUIBI KPUCTAUNIMYECKUX PEUIETOK, 3aBUCHUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukamuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K  pa3IMYHbIM  KJacCaM HEOPraHMYECKUX COCIMHEHUH, TIEHETUYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukamuss XUMHYECKMX pEaKIUid 110 pPa3JIMYHBIM TpU3HAaKaM (10 YHUCITy M COCTaBy
YUYaCTBYIOUIMX B PEAKIHMU BEHIECTB, 1O TEIUIOBOMY 3 (eKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCIICHUS
XMMHUYECKHX BJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U 3HIOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKHE YPABHEHHUS.

[TonsiTue o ckopocTH XuMuyeckol peakuuu. IloHsTue 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHsATHe O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. [lonsrue o kartanuse.
[TonsiTne 0 XuMU4ecKOM paBHOBeCHH. DaKTOPBI, BIUAIOIIME HAa CKOPOCTb XHMUYECKOM pPEAaKLMH U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMH,  AJIEKTPOHHBIH  OalaHC  OKHMCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiaeHHE YpPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEaKLUi C
UCIIOJIb30BAaHUEM METO/Ia FEKTPOHHOTr0 OanaHca.

Teopus 2JIEKTPOINTUYECKON TUCCOLMALUU. DJIEKTPOIMUTHI M HEXJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMAIMK BEIIECTB C Pa3jIMYHbIMU BUAAMH XUMHUYECKOW cBsi3u. CTeneHb AMCCOIUAIINH.
CunpHbI€ U cl1abble AIEKTPOIUTHL.

Peakumm noHHOrO oOMeHa. YCIIOBHS MpPOTEKAaHUS peakiMii HOHHOrO OOMEHa, TIOJNHbIE |
COKpalIEHHBbIE HOHHBIE YpaBHEHHMS peakiuil. CBoOWCTBa KHCIOT, OCHOBAHMW WU COJIEH B CBETE
npeCcTaBiIeHU 00 HIEKTPOJIMTHUECKOW auccormanuu. KauecTBeHHble peakuuu Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepuMenn:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAIJIOB U
HEMeTaJIoB (rpaduTa W ajMasa), CIOXKHBIX BEUIECTB (XJOpHIa HATPHs), HCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOW peakuud OT BO3ACMCTBHUS  pa3aUuHbIX  (AKTOPOB,  HCCIIEOBAHUE
3JIEKTPONPOBOAHOCTH PAaCTBOPOB BEILIECTB, MpOIEcca JUCCOLMALMM KHUCIIOT, MIeIo4ed u cose
(BO3MOYKHO HCHOJBb30BaHHWE BHUIEO MAaTEPUAIOB), MPOBEAECHUE OMBITOB, WIIIOCTPUPYIOMIMX MPHU3HAKH
NPOTEKaHUs peakIii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHME raza, oOpa3oBaHUE BOJIbI),



OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX pEeaKIUi (rOpeHue, peakiuu
pa3ioKeHusl, COEIMHEHHs), PACIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peakuuii Ha MOHBI, PellIeHUE SKCIIEpUMEHTANIbHBIX 3a/1a4.

HemeTanbl 1 MX coeIUHEHUS

OOmast xapakTtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTE€PHBIC CTENECHH
okucienusa. CTpoeHue U pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — I'aJJOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe Xjopa (B3auMOJICHCTBUE C METaJUIAMH, HEMETaIlJIaMH, 1eno4aMu). XiopoBoaopos. CosnsHas
KHUCJIOTAa, XMMUYECKHE CBOMCTBA, IOJIydeHHE, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOPOJAa Ha
OpraHM3M 4yesoBeka. BakHelme XJI0puabl U UX HAXOKIEHHUE B IIPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE
crenienn okucieHus. CtpoeHue U (U3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AmnoTponHeie MoOIU(UKAIMKE KHCIOPOAa W Cepbl. XUMHUYECKUE cBoicTBa cepbl. CepoBoaopof,
cTpoeHue, (u3nyeckne M XUMHUYecKHe CBOWCTBA. OKCHIBI Cepbl KaK NPEACTABUTENM KHCIOTHBIX
okcuioB. CepHasi KucioTa, GU3NYECKUE U XUMUYECKUE CBOMCTBa (0OILIMe Kak IMpeacTaBUTENs Kiacca
KUCTIOT U creuuduyeckue). XUMUYECKHE PEakiuu, JEeKallue B OCHOBE MPOMBINIIEHHOTO crocoba
MOJIydeHUsI CEpHOU KUCTOTHI. [IpumeHeHue cepHoit KucinoThl. ColM CEpHOM KHUCIIOTHI, KaueCTBEHHAs
peaknust Ha cynbhaT-uoH. Haxoxnenune cepsl U € COelMHEHU B MPUpoae. XUMHUECKOE 3arpsa3HEHUE
OKpYXaroIIe cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAIICHHUS.

OO6mas xapaktepuctuka meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIC
CTETIEHU OKHCIEHHs. A30T, paclpoCTpaHEHHE B NpUPOZAC, (HU3MUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHUakK, ero (pu3nMveckrne M XUMHUYECKHE CBOWCTBA, MOJIy4YEHUE U
npuMmenenue. Conu aMMOHUS, UX (QU3NYECKHEe M XMMUYECKHE CBOICTBa, mpuMeHeHue. KadecTBeHHas
peakuus Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ MOoJlydeHue, PU3NYECKUe M XMMUYECKUE CBOWCTBA
(oOme Kak MpeacTaBHTENs Kiacca KUCIOT W crnenupudeckue). Vcmonap3oBaHWe HHUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yA0OpeHud. XHUMHUYECKOe 3arps3HEHHE OKpPYKAroIMIeH Cpemsl
COCTMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIW, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BoaoémoB). docdop,
ajutoTpornHbie Moaudukanun Gocdopa, dpuzndeckue u xummuueckue cpoiictBa. Oxcun dochopa (V) u
docdopnas kuciora, GpuznUecKrue U XUMUYECKHE CBOWCTBa, moiydeHue. Mcmomap3oBanue ¢ocdaToB B
KayecTBe MHUHEPAIbHBIX YI00pEHUH.

Ob6mas xapaktepucTuka 3meMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETNEHHU OKHUCIIEHUS. YTIIEPO/J, aJUIOTPOIHbIE MOAU(PUKALINY, paCIpOCTPAaHEHUE B IpUpPOJE, (Pr3HUECcKre
U XUMHUUYecKHe cBoicTBa. Ancopobums. KpyroBopor yriepoga B mpupoae. Okcuubl yriepoja, HX
dbusznyeckue M XMMHYECKHE CBOMCTBA, ACHCTBHE Ha >KMBHIE OPraHU3MBI, MONy4YeHHWE W MPHUMEHEHHUE.
Dkonoruyeckue mpobieMsbl, cBsi3aHHBIE ¢ okcuoM yriepona (1V), rumoTesa riod6anbHOTO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIN 3 (eKT. YroapHas KUCIOTa U €€ CONU, UX (PU3NUECKHE U XMMHYECKHE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBenHas peakiusi Ha kapOoHaT-HOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO035HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIWHEHUSAX yriepoja (MeTaH,
9TaH, dTUJICH, alleTUIIeH, 3TaHOJI, TIUIEPUH, YKCYCHasl KucloTa). [[pupoqHbie HCTOYHUKH YTIIEBOIOPOIOB
(yroiab, mnpupoAHbld Tra3, HE(PTb), NPOAYKTHI HX TMepepaboTku (OeH3WH), HUX poib B OBITY U
IpOoMbIIUIEHHOCTH. [loHATHE O OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBaX: KHpax, OelKax, yrieBojax — M uX
pOJIY B KM3HM 4eloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢gusndyeckue M XMMHUYECKUE CBOMCTBa, MoiydyeHHWe U mpuMeHeHue. CoeauHeHUS
KpemHusi B mnpupoae. OO6mue mnpezacrasieHuss o0 okcuae kpemHus (IV) um KpeMHUEBOM KHCIIOTE.
CwiMkaThl, UX WCIOJIH30BaHUE B OBITY, B MPOMBINUICHHOCTH. BaxHeHme cTpouTebHbIE MaTEPHAIIbL:
KepaMuKa, CTEKJ0, LEeMeHT, OeToH, ene300eToH. [IpoGiiembl 0e30MacHOrO  UCMOIb30BAaHUS
CTPOUTENBbHBIX MATEPUATIOB B TOBCEHEBHOM KU3HU.



Xumuueckuii IKcnepumenn.

u3ydyeHue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJIIHOM KHUCIOTBI, IPOBEICHHE
KaYeCTBEHHBIX peakUWid Ha XJIOPUA-UOHBI W HAOIIOJEHHE TPU3HAKOB HUX MPOTEKAHMS, OIbBITHI,
oTpakaromue (pu3M4YecKkrue W XUMUYECKHE CBOWMCTBA TAJOTCHOB M HMX COCIAUHEHUH (BO3MOXKHO
UCTIONIb30BAaHUE  BHJIEOMATEPHANIOB), O3HAKOMIIEHWE C oOpasmamMu XJOPUAOB  (TaJIOTCHUIOB),
O3HAaKOMJIEHHE ¢ o0pa3lamu cepbl U e€ COeAMHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHUAIIOB),
HaOJI0/IeHUE Tpoliecca OOYIIIMBaHMS caxapa IMOJ JeHCTBHEM KOHILEHTPUPOBAHHOW CEpHOM KHCIIOTHI,
U3y4eHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHUE KaYeCTBEHHON peakluu Ha
cyiabdar-uoH u HaOIIOACHUE MpH3HAaKa €€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMHU
a3zoTa, hocdopa U UX coeAMHEHUN (BO3MOXKHO HCIOJIb30BAaHHE BUICOMATEPHANIOB), 00pa3laMu a30THBIX
u (ochopHbIX ymoOpeHull, moiayuyeHue, coOupaHue, pacro3HaBaHHWE U U3YUYCHHE CBOWCTB aMMHUAKa,
MPOBEJICHNEC KAUECTBEHHBIX pEaKlMidi Ha WOH aMMOHHS U (ocdar-uoH W M3ydeHUE MPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEHUCTBUE KOHIIEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeEAbl0 (BO3MOYKHO
UCIOJIb30BaHUE BUCOMATEPHUATIOB), M3YYCHHE MOJeNel KPUCTAIUIMYECKUX PelETOK aiMasa, rpadura,
dynnepeHa, 03HaKOMIIEHHE C MPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM IPOTHBOTa3a, MOIy4YeHUE, cOOMpaHue, paclo3HaBaHWE W W3yYeHHE CBOMCTB YTJIEKHCIOTO
ra3a, IpOBEJCHUE KAYECTBCHHBIX pEakli Ha KapOOHAT W CHIIMKAT-WOHBI M M3yYeHUE MPHU3HAKOB UX
NPOTEKaHUsl,  O3HAKOMJIEHHE €  MPOAYKLHMEH  CHJIMKAaTHOM  MPOMBIILJIEHHOCTH,  pELIEHUe
3KCHEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelnme HeMeTaibl U UX COSAMHEHUS.

MeTasiibl M MX COeTUHEHUSI

OO0mias xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHMM WX TOJIOKEHUS B
[lepuonnueckoii cucreme xumuuyeckux snemeHToB [[. M. MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. MeTajuinyeckasl CBsi3b M METaJUIMYecKas KpUCTAJUIMYecKas pPEemI€TKa. DIEeKTPOXHUMHUYECKUI
psan HampsbkeHul metayuioB. Du3MYecKHMe M XUMHUYECKHE cBoWcTBa MeTaioB. OOmiue crnocoOsbl
NoJy4YeHHus: MeTaiuioB. [IoHSATHE O KOPPO3WHM METaIOB, OCHOBHBIE CIOCOOBI 3AIIUTHI UX OT KOPPO3HHU.
Cmnagsl (CTalb, 4yTyH, JIOpATIOMUHUN, OPOH3a) U UX TPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[[{enounble MeTayIbl: mojioxkeHue B llepuogmyeckoil cucreMe xumuueckux sneMeHToB J[. U
MenneneeBa, CTpOGHUE UX aTOMOB, HaXOXACHUE B Mpupoje. Puznueckre U XUMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIBI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue meI0YHbIX METaNIOB
Y UX COEIUHEHHU.

[[{enouHo3emMenbHBIE METANIBl MArHUW W Kaiblui: moJioxkeHue B llepuonnueckoil cucreme
xuMHudeckux 3ieMeHToB . 1. MenneneeBa, CTpoeHHe UX aTOMOB, HaXOXKJI€HUE B Ipupoie. duznueckue
U XMMHMYECKHE CBOWCTBA MarHusi M Kajiblus. BaxHeiimme coeluHeHUs] KalblMs (OKCHUI, THAPOKCH]I,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuonnueckoit cucreme xumuueckux srneMenToB /. 1. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B Tmpupoje. DU3HMYECKHEe U XUMHUYECKHE CBONCTBA QIFOMUHUA.
AMdoTepHbIe CBONCTBA OKCHIA U THAPOKCHIA ATFOMUHHUSL.

Kene3o: nmonoxenue B Ilepmonuueckoit cucreme xumuueckux sneMeHtoB JI. M. Menneneesa,
CTPOCHHE aToMa, HaxokJeHue B mpupoae. dusznueckue MU XUMHUECKHE CBOMCTBa »kene3a. OKCUAbL,
ruapokcuanl U comu xenesa (1) u sxenesa (111), ux cocras, cBOCTBa U MONTy4YEeHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METauIoB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, HU3YUYECHHE
pe3yNbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KalblIUS W HATPHUS C BOAOW (BO3MOYKHO HCIOJB30BAaHUE BUICOMATEPHAIIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJbI, Ipollecca TOpEeHHUs JKejle3a B KUCIOpoJe (BO3MOXKHO
WCITOJIb30BAaHNE BHJICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEAaKIIUi Ha MOHBI: MAarHUs,
KaJbIusl, allOMUHUS, MHKA, kene3a (1) u xxenesa (111), menu (1), HabnroaeHre U onMcanue MPOIECCOB
OKpalllMBaHUs IUJIJaMEHM HMOHAMHM  HATpus, Kajdusg MW Kajdblus (BO3MOXXHO  HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), UCCIIEOBaHNEe aM()OTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS M TUIPOKCHUA IIMHKA,
pelIeHre YKCIIepUMEHTaIbHBIX 33/1a4 10 TeMe «BaxkHelre MeTaibl U UX COeTUHEHUS.

XuMus 4 OKpYsKamoas cpeaa

BemiectBa 1 Marepuaiibl B IOBCEAHEBHON KU3HU ueoBeka. be3onacHoe MCIonb30BaHUE BELIECTB
U XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIs Ipu XMMUYECKHX 0KOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HeHHE OKpyXkarouled cpeabl (mpedenbHas JOMyCTHMas KOHIIGHTPAIs
BemecTs, ganee — [1J1K). Posib XuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIBI).

Meosricnpeomemmnuwie ceasu

Peanuzanus MEXNpeaAMETHBIX CBA3€H MpU U3y4YEHWH XMMHU B 9 Kjacce OCYLIECTBIISIETCS depes
MCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUISL OTJCNIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TOHITHS: HAYyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIU3, CHHTE3,
KJaccuguKanus, NepUoOAUYHOCTb, HAOIIOJCHHE, SKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA d((HEKT, TEXHOIOTHSI, MATSPHAIBI.

®duznka: MaTepusi, aTOM, ICKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIIbI, PaJMOAKTHBHOCTD,
MOJIEKYJa, OJJIGKTPUYECKUU 3apsii, HPOBOJHUKH, TMOIYNPOBOJHUKH, AUIICKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TelO, O0BEM, arperaTHOe COCTOSHHE BEUIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KPUCTAIMYECKAsT PENIETKa, CIUIaBbl, (U3WYCCKUE BEIMYWHBI, CAWHHIBI H3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus:  ¢gorocunres, npixaHue, Ouocdepa, dKocUcTeMa, MHHEpaIbHbIE YI0OpEeHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOIBI, IOJE3HBIE HMCKOIMAEMEbIE,
TOIINBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yJbTAaThl OCBOECHUS MPOrPaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUs JOCTHTAIOTCS B
XoZle OOy4eHUs XMMHUHU B EIMHCTBE Y4E€OHOM M BOCHHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBHM C
TPaJMLIMOHHBIMU  POCCUHCKMMU  COLUOKYJBTYPHBIMM ¥  JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH MOBEICHHS U CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHMUSA,
CaMOPa3BUTHA U COLIMATM3ALMH 00yUaIOIIUXCSL.

JIMYHOCTHBIE pe3yJIbTaThl OTPa)XKat0T T'OTOBHOCTh OOYYAIOLIMXCSl PYKOBOJACTBOBATHCA CHCTEMOMN
NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACUIMPEHUE ONBITA IEATEILHOCTU HAa €€ OCHOBE, B TOM UHUCIIE B
YacTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOILIEHUS K OTCYECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIE/INIO, TIOHMMAHUS 3HAUYCHHS] XMMHUYECKOH HAayKH B )KM3HH COBPEMEHHOTO OOMIECTBAa, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH uWH(pOpMAIMeld O TMEpPeNoBBIX JOCTIKEHHSX M OTKPBITHSX MHPOBOH U
OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAaHUAX 00 YCTpoicTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIMTAHUS:

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOPMaX M MpaBUIaX MEXJINYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YIeOHO-HCCIIeIOBATEILCKON, TBOPUYECKOM
U JpyruxX BHJAaX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOM JAEATENbHOCTU IIpU
BBINIOJIHEHUM Y4YeOHBIX, [MO3HABATEIbHBIX 33734, BBIMOJIHEHUH XMMHUYECKMX SKCIIEPUMEHTOB, CO3JaHHU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHIO U B3aHMMOIIOMOLIM B Ipoliecce ITOM y4uyeOHOH
JESITEIbHOCTH, TOTOBHOCTU OLICHWBATh CBOE IOBEJEHHE WU IOCTYINKHM CBOMX TOBAapUUIEH € MO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCJIEICTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE MPEICTABICHHUSI O BEUIECTBE W XHWMUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKU U COCTABJISIOIINE OCHOBY JJISi MOHUMAaHMS CYIIHOCTH Hay4HOM
KapTUHBl MHUpA, TMPEJICTaBlIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSl NPHUPOJbI, B3aUMOCBA3SIX
YeJI0BEKA C IIPUPOIHON CPENloil, O pOJIM XMMHHM B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MI03HABATEJIbHBIE MOTHBBI, HAPaBJICHHbIE HA MOJyYE€HUE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMbIE
Uil OObSICHEHHs HaOJI0laéMbIX TIPOLECCOB M SBJICHUHM, IO3HABATENbHOM, HH(DOPMALIMOHHOW U
YUTATENIbCKOM KYyJIBTYpBl, B TOM 4YHCJE€ HaBBIKOB CAaMOCTOATENBbHOH pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMA TEXHUUYECKUMU CPeJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYy4YeHHMIO U T[I03HaHUIO, JI0OO3HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TMPOCKTHOW U MCCIENOBATEIbCKOW JIESITENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JAJIbHEHILEM;

4) ¢popMHUPOBaHHS KYJIBTYPHI 3/10POBb:

OCO3HAHHE LIEHHOCTHU >KU3HM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 30pPOBbIO, YCTAaHOBKH Ha
3/10pOBbIil 00pa3 »U3HU, OCO3HAHME IOCIEJICTBUN U HENPUSATHE BPEIHBIX MPUBBIUEK (YyHMoTpedseHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJICHUS MPaBHJl O€30MIaCHOCTH MPH OOPAIEHUH C
XMMHUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPaKTHUYECKOMY H3YUYEHHIO Mpodeccuil U TpyJa pa3IudyHOIo poja, yBaKeHUE K TpyAy U
pe3yJsibTaTaM TPYJOBOH IEATENBHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHMsI IPEIMETHBIX 3HAHUU I10
XMMHH, OCO3HAHHBIM BBHIOOP HMHIMBUAYAIBHOW TPAGKTOPUU MPOAOIDKEHHS 00pa3oBaHUA C YUYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHON
npoeCCUOHATIBHON JEATEIbHOCTH M Pa3BUTHA HEOOXOOUMBIX YMEHHM, TOTOBHOCTh aJalTUPOBAThCS B
npodeccnoHaIbHOM cpere;



6) IKOJIOrHYeCKOT0 BOCTIUTAHMSA:

HKOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K IPUPO/IE KaK UCTOYHUKY KHU3HH Ha 3emiie, OCHOBE e&
CYUIECTBOBaHMs, IMOHMMAaHHE LEHHOCTH 3J0pPOBOro M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (HM3MUYECKOMY M ICHUXHYECKOMY 3[0POBBIO, OCO3HAaHHME IIEHHOCTH
coOJIro/IeHHsI MpaBWil 0€30I1aCHOrO IOBEJEHHUA IIpU padoTe ¢ BEIIEeCTBAMM, a TAaKXKe B CUTyalUsX,
YTPOKAIONIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHATHh 3HAHHS, TMOJIy4aeMble INPH HW3YYEHUH XHMUH, IS pelIeHHs 3ajad,
CBSI3aHHBIX C OKpY’)KarolleW NPUPOJHON Cpemoi, Ui MOBBIMIEHUS YPOBHSA HKOJOTHYECKOH KYJIbTYpBI,
OCO3HaHMsI I100ATBHOI0 XapaKTepa 3KOJIOIMYECKUX MPOoOIeM U IyTel UX pelieHus IOCPEJCTBOM METO/I0B
XMMHH, OKOJOTMYECKOTO  MBIIUICHHS, YMEHHS pPYKOBOJACTBOBAaThCS KM B  IIO3HABATENBHOM,
KOMMYHUKATUBHON ¥ COLIMAIIBHOM IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pe3yJbTATOB  BBIACIAIOT 3HAUMMble Uil (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIC MOHATHUS (3aKOH, TEOPHs, MPHUHIUI, THIIOTE3a, (aKT, CUCTEMa, MPOLECC,
OKCIEPUMEHT U JIPYroe.), KOTOpbIE€ HCHOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYeOHBIX NpeAMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX MPEeIMETOB (POPMUPOBATH MPEACTABICHUE O LEIIOCTHOW HayyHOU
KapTHHE MHpa, M yHHUBEpCaJbHble YyueOHble JeWcTBUS (IIO3HABaTElbHblE, KOMMYHHMKAaTHBHBIE,
peryJsTHUBHBIE), KOTOpbIE oO0ecrneynBalOT  (POpPMHUpPOBAHHME TOTOBHOCTH K  CAMOCTOSTEIBHOMY
IUITAHUPOBAHMIO ¥ OCYILECTBICHUIO YU€OHOU AEATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AelicTBUSA

Ba3oBble Jlornueckue aeiicTBUs:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHS [TPH OCBOCHUH 3HAHUI: PACKPBIBATH CMBICI
XUMHWYECKHX TOHATHH (BBIIENATh UX XapaKTEpHbIC NMPHU3HAKH, YCTAHABIMBATH B3aWMOCBSI3b C JPYTHMHU
HOHATUSMM), MCIIOJIb30BaTh IOHATHUSA Uil OOBSICHEHUS OTAEIbHBIX (DAKTOB M SIBJICHHH, BBIOUpPATh
OCHOBaHMA W KpHUTEpPUH Ui KJIacCU(UKALUM XUMHUYECKUX BELIECTB U XHUMHYECKHUX peaKIUii,
yCTAQHaBJIMBAaTh IMPUYUHHO-CIEICTBEHHbIE CBS3U MEXAYy OOBEKTaMM H3Y4YEHMs, CTPOUTH JIOTMYECKHE
paccyxaeHust (MHIyKTHBHBIE, e TyKTHUBHbIE, TI0 aHAJIOTHH), IeJIaTh BBIBOJBI U 3aKIIFOYCHUS;

YMEHHE TPHUMEHSATh B TMIPOIECCe TIO3HAHHS TOHSATHS (TMpPEeIMETHBIE ¥ MeTallpeIMETHEIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMble B XUMHH, TPe0OPa30BhIBaTh HIMPOKO NPUMEHSIEMBIE B
XMMHU MOJIEJIbHbIE MPEACTaBICHUS — XMUMUYECKUHA 3HAaK (CHMBOJI 3JIEMEHTa), XUMudeckas (popmyna u
ypaBHEHHE XHMHUYECKOH pEaKkIuu — TPH pEIIeHHH Yy4eOHO-TI03HABATEIbHBIX 337ad, C y4ETOM OITHX
MOJICNIEHBIX TIPEACTABICHUN BBISBISATh W XapaKTEPH30BAaTh CYIIECTBEHHBIC MPH3HAKH HM3y4aeMbIX
O0BEKTOB — XUMHMUYECKHX BEIIECTB M XMMHUYECKHX pEakiHi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
NPUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEYHUS B M3yyaeMbIX IpoIeccax U sIBICHUSX.

Ba3oBble nccienoBaTebcKue IeiiCTBUS:

YMEHHE HCIIONB30BaTh IOCTABIEHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA IO3HAHHS, a TaKXkKe B
Ka4ecTBE OCHOBBI JUIs (YOPMUPOBAHMSI TUIIOTE3bI IO POBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbITa IO IJJAaHUPOBAHUIO, OpraHU3allMM W  MPOBEACHUI0  YYEHHYECKHUX
9KCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJOM TIIPOIECcca, CaMOCTOSITENBHO IPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHUpoBaTh 000OIICHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS,
COCTaBJIATH OTYET O MPOIETaHHOM padorTe.

Paborta ¢ nnopmanmeii:

YMEHHE BBIOMPATh, aHAJTH3UPOBATH U WHTEPIPETHPOBATH WH(POPMAIMIO PA3TMYHBIX BHIOB B (GopMm
NIPEJICTAaBJICHUS, MOyYaeMyI0 M3 pa3HBIX HUCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JUTEpaTypa XUMHUYECKOTO
CoJIepKaHus, CIIpaBOYHbIE 1MOcoOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTHBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPHUMEHSTh DPa3IMYHbIE METONbl M 3ampochl TMPH TIOMCKE W OTOOpe WHpOpMAaNUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JJIs BBINOJIHEHUS Y4YEOHbIX M II03HABaTENIbHBIX 3aJad
ONpeNeNIEHHOr0  THUIA, NpUOOpEeTeHHMEe OmbITa B  00JACTH  HCHOJB30BaHHUA  HMH(DOPMAITMOHHO-



KOMMYHUKATUBHBIX TEXHOJOTHWW, OBJIAJEHUE KYyJbTYpOM aAKTHMBHOIO HCIIOJb30BAHMUS  Pa3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMpPATh ONTUMANbHYIO (OpMY HpeACTaBiIeHUs HH(POPMAIUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3aa4i HECIIOKHBIMU CXEMaMHU, AHarpaMMaMu, APyruMu Gopmamu rpaduxu
U UX KOMOMHAILIUSAMY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Mpolecce yueOHOW U MCCIIeI0BATEIbCKON ACSITENbHOCTH
UHPOPMALIMIO O BIMSAHUU TPOMBIIIJICHHOCTH, CEIBCKOTO XO35iiCTBAa M TPAHCHOPTa HA COCTOSIHHE
OKPYKaroIe IPUPOIHON CPEBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 33J1aBaTh BOIIPOCHI (B X0/€ auajiora u (Win) JUCKYCCHH) MO CYIIECTBY 00CYKIaeMON TEMBI,
(GopMyIHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BHIMIOJHEHUS MPEITI0KESHHON 3a1auu;

YMEHMS MPEACTABIATh IOJYYEHHBIE PE3YyJIbTaThl IO3HABATEJIbHOM JESATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTAX; JeJaTh IPE3CHTALMIO PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOIO 3KCIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABATEIbHOW U
UCCIIEIOBATEIIbCKON JICATENBHOCTH TIPH PEIICHHH BO3HHKAIOMIMX MpoOJeM Ha OCHOBE ydéra oOmmx
UHTEPECOB U COTJacoBaHUA MO3ULUN (00CyXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE ILITYPMBDY,
KOOpPJIMHALIUSL COBMECTHBIX JCHCTBUM, ONpENeNeHUE KPUTEPUEB I10 OLEHKE KayecTBa BBINOJIHEHHOM
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHUE CaMOCTOSITEJIbBHO ONpPENENsATh LEIu JACSITENbHOCTH, ILJIAHUPOBAaTh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEIbHOCTh, BbIOMpaTh Hambolee
3 PEeKTHUBHBIE CIIOCOOBI pEIICHUs] YUYEOHBIX M MO3HABATEIBHBIX 3a7ad, CAMOCTOSTEILHO COCTABISTh WIIN
KOPPEKTUPOBAaTh IPEIJIOKEHHBIA aJITOPUTM ACHUCTBUN IIPU BBIIOJHEHUU 3aJaHUM C YYETOM IIOJyYEHHS
HOBBIX 3HAaHUH 00 M3y4aeMbIX 0OBEKTAaX — BEIIECTBAX U PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3yibTaTa 3asBICHHOW L€/, YMEHHUE MHCIOJIb30BATh M AHAIM3UPOBATh KOHTEKCTHI, IMpEJIaracMble B
YCJIOBUH 3aJaHUN.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3ybTaTOB IO OCBOEHMIO 00S3aTENBHOTO COJIEP’KaHUs, YCTAaHOBIEHHOTO
JaHHOM (enepanbHON paboueil mporpamMMoil, BBIJIENAIOT: OCBOCHHBIE O0YYaIOIMMKCA Hay4YHbIE 3HAHUS,
YMEHHUS U CHOCOOBI IEHCTBUM, crienupuueckue Ui IpeaMEeTHOW 00acTh «XUMUs, BUbI AEITEIbHOCTH
[0 MOJIYYEHHIO HOBOT'O 3HAHHWSA, €r0 MHTEPIpPETaluy, MPeoOpa3OoBaHUI0O U NMPUMEHEHUIO B PA3INYHBIX
y4€OHBIX 1 HOBBIX CUTYalUsX.

K xoHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPakaTh
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUI:

® DACKpBIBaThb CMBICII OCHOBHBIX XMMMYECKUX IOHSATHI: aToM, MOJIEKyJd, XMMHUYECKUH HIIEMEHT,

IIPOCTOE BEILIECTBO, CJIOYKHOE BEIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOAHAs), BaJEHTHOCTD,

OTHOCHUTEIIbHAs aTOMHas W MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,

MaccoBasi JIOJIi XMMHUYECKOTO »JJIEMEHTa B COEAMHEHUH, MOJSIPHBIA OOBEM, OKCHA, KHUCIOTa,

OCHOBaHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas peakius,

KJIacCU(pUKaLlMs peaKklIUid: peaklHu COECTUHEHUs, PEaKIMH pPa3lIOoKEeHHs, PEaKIHH 3aMelieHHUs,

peakuu OOMEHa, 5K30- M DHJIOTEPMUYECKHE DPEaKIMH, TEIIoBoW 3(dexT peakiuu, SApoO aToMma,

AIIEKTPOHHBIN CIIOM aToma, aToMHas OpOWTalb, paguyc aToMa, XHUMHUYECKas CBs3b, MOJSpHAs U

HENOJIIpHAasl KOBAJIECHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, pacTBOp, MaccoBas J0JId

BellecTBa (IIPOLEHTHAs KOHLIEHTpAI|sl) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHMX MOHSATHH M NPUMEHSATH 3TU MOHATHUS NpU
OINMCAHUU BEIIECTB U UX MMPEBPALLEHUII;

® UCIOJb30BaTh XUMHYECKYIO CHMBOJHUKY I COCTaBJI€HHUS (OpPMYJ BELIECTB U ypaBHEHHU
XUMHYECKHUX PEAKIUK;



® OMNpeAeNsATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEINEeHb OKHUCICHUS
9JIEMEHTOB B OWHApHBIX COEIUHEHMSX, NPUHAAJIC)KHOCTh BELIECTB K OMNpENeIEHHOMY Kiaccy
coeuHEHUI Mo QopmyiaMm, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs)) B HEOPraHUYECKHX
COEMHEHUSX;

e packpsiBaTh cMbich llepuogmueckoro 3akona [[. M. MenaeneeBa: IEeMOHCTPUPOBATH ITOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT MX IMOJI0KEeHUA B [lepuoanueckoi
CHUCTEME, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO
Y4eHHUs], 3aKOHa ABOrajpo;

® ONWCHIBATH W XapaKTepU30BaTh TaOIM4Hyr0 Qopmy I[lepuoanueckoil CHUCTEMBl XUMHYECKHX
9JIEMEHTOB: pa3inyaTh MOHATUSA «riaBHas mnoarpynmna (A-rpymnma)» u «mobounas noxarpymnna (b-
rpynmna)», Majble u OOJbIINE TEPUOMIbI, COOTHOCUTh O0O3HAYEHUs, KOTOPhIE MMEIOTCS B Ta0JHIle
«Ilepmogmueckas cucremMa xumuueckux diemeHToB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsal sjipa, oOIlee YHCIIo
3JIEKTPOHOB U paclpeziesieHUue X MO IEKTPOHHBIM CIIOSIM);

® KJIacCH(PHUIIMPOBATH XHUMHUYECKUE DJIEMEHTBI, HEOPTaHMYECKHE BEIISCTBA, XUMHUYCECKUE PEaKIuu (1o
YHCIIy U COCTaBY yUaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3P deKTy);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPa3JIMYHBIX KJIACCOB,
MOATBEPKJAsi ONUCAHUE NPUMEPAMH MOJEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

® [POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUI B PA3JIMYHBIX YCIOBUSX;

® BBIYMCISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTA 10 (PopMyJie COeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOU peaKInu;

® [IPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON IEATEIBHOCTH — aHAJIW3 M CUHTE3, CPaBHEHHUE,
0000111eHIE, CHCTeMAaTH3alINI0, K1acCU(DUKAIIHIO, BBISIBICHUE TPUYUHHO--CIIEICTBEHHBIX CBSI3eH — s
M3y4YECHHUSI CBOWCTB BEIIECTB U XMUMHUYECKUX PEAKLHM, €CTECTBEHHO-HAYyYHbIE METOJbI ITO3HAHUSA —
HaOJI0ZICHUE, U3MEPEHUE, MOJIETTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),

e CJIe/I0BaTh IIpaBUiIaM IMOJIb30BAHUSI XUMHYECKON TTOCYI0N M TaOOpaTOPHBIM 000PYIOBAHHEM, a TAKKE
nmpaBujaM oOOpalieHusi C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU 110 BBITIOJHEHHUIO
71a060paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO Tra3000pa3HBIX BEIIECTB (BOIOpOaa
U KHUCJIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh W MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB
IIEJIOYEH M KUCIIOT € TMTOMOIIBbI0 HHANKATOPOB (JTaKkMyc, heHON(pTaTCHH, METHIIOPAHXK U IPYTHUE).

K koHiy oOyuenus B 9 KJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPa)KaTh
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHUNA: XUMHUUYECKUU AJIEMEHT, aTOM, MOJIEKYJa, WOH,
KaTUOH, aHHMOH, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHUCJICHHS, XHMHYECKasi PeaKius, XUMUYECKas CBs3b, TEIUIOBOW 3(PdeKT peakiuu, MOJb,
MOJISIDHBIH  00BEM, PacTBOp, DJIEKTPOIHUTHI, HEIJIEKTPOJMUTHI, DJIEKTPOIUTHUYECKAS] TUCCOIHAITHS,
peakiuu HMOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOe paBHOBeCHE, OOpaTUMbIe U HEOOpaTHUMbIe
pEaKUUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAaHOBJICHHE, aJUIOTPOMHs, aM(pOTepHOCTh, XUMHUYECKass CBsiI3b (KOBaJeHTHas, WOHHAas,
MeTaJuTMIecKas), KpucTauimueckas peméTka, KOppo3us METAJUIOB, CIIABbI, CKOPOCTh XHUMHYECKOM
peakuu, npeaenbHo gomycrumast konnentpanus [1IJIK BemecTsa;

® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATUM M INMPUMEHSATH 3TH TNOHATHUS IIPU
ONMCAaHUM BEILLECTB U UX IIPEBPALECHUI;
® JCMOJb30BaTh XUMHUYECKYIO CHUMBOJHUKY [UIsl COCTaBlIeHUS (OpMya BeEUIECTB W YpaBHEHHM

XUMHYECKUX PEAKIIUI;



® ONpENesTh BAJCHTHOCTh W CTEMNEHb OKHUCICHUS XHUMHYECKHX 3JJIEMEHTOB B COCIMHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIAcCy COCIUHEHUN IO
dbopmynaM, BHJI XUMHUUYECKOW CBSI3HM (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTaHUYECKHUX
COCIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW (opMmysie, XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHWYECKUX COCIMHEHUM, TUI KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
e packpsiBaTh cMmbica Ilepuognueckoro 3akona JI. M. MenneneeBa W JEMOHCTPUPOBATH €ro
MOHUMAaHWE: ONHUCHIBATh M XapaKTEepU30BaTh TaOiuuHyo ¢opmy I[lepuonuyueckord CUCTEMBI
XUMUYECKUX DJJIEMEHTOB: paslinyaTh MOHATHS «rJaBHas mnoarpynmna (A-rpymma)» u «Imo0odyHas
noarpynna (b-rpymnma)y», Maibie u O0JIbIINE TIEPUOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPHIC UMEIOTCS B
NEPUOANYECKON TabnMIe, C YHCIOBBIMHU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XHUMHYECKHX
9JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIIO AJIEKTPOHOB U paclpeesieHue X MO AJIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB JJICMEHTOB W MX COCIMHCHHH B
npeenax MajiblX IEpUOJI0B U IIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;
e KIacCH(PHUIMPOBATH XUMUUYECKUE IIEMEHThI, HCOPraHUYECKHE BEIIECTBA, XUMUYECKHE peakiuu (110
YUCIly W COCTaBY YYaCTBYIOIIMX B PEAKIMH BEHICCTB, MO TEIIOBOMY 3 (hEeKTy, M0 HU3MEHEHHUIO
CTETICHEH OKHUCIICHUS XUMHUUECKHX DJICMEHTOB);
® XapaKTepHW30BaTh (ONMUCHIBATH) OOIIHME W CHEHMU(PUUYECKHE XUMHYECKHE CBOMCTBA IMPOCTBIX H
CJIOKHBIX BEIIECTB, MOJTBEpPXKIasi OMUCAaHUE MPUMEpPAaMH MOJICKYJSAPHBIX U HMOHHBIX YpPaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;
® COCTaBJISITh YPAaBHEHHUS AJIEKTPOJUTUYECKON JMCCOLUMALNUUA KHCIIOT, WIENO0YEH U COJIEH, TOJHBIE U
COKpalIEHHBbIE ypaBHEHUS peakUUid HOHHOTO OOMEHa, ypaBHEHHUs peakUuil, MOITBEPKIAIOIIIX
CyILIECTBOBaHUE T€HETUUECKOW CBSI3U MEXK/y BEIlIECTBAMU PA3JIUYHBIX KJIACCOB;
® pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OayaHca dTUX PEAKIUN;
® I[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHUS, BO3ZMOXKHOCTH MPOTEKAHUS
XUMUYECKHUX TIPEBPAIICHHUI B PA3TUYHBIX YCIOBUSX;
® BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie COeTMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH
pacy€ThI 10 YPABHEHUIO XMMUYECKON PEeaKInu;
e coOmoaaTh MpaBWiia MOJB30BAHUS XUMHUYECKONW MOCYAOW U J1abopaTOpHBIM 00OpyIOBaHHEM, a
TakKe TMpaBuia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHHM C HHCTPYKIUSIMU IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);
® TIPOBOJIUTH PEAKIINH, MTOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACO3HABATH
OTIBITHBIM MYyTEM XJIOPHUI-, OpOMUI-, HOIUI-, KapOoHat-, pocdar-, cunukar-, cynbhar-, THAPOKCUT-
WOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PacTBOpax
HEOPTraHWYECKUX BEIECTB;
® [IPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIW3 U CUHTE3, CpPaBHEHHE,
0000111eHIE, CCTEMAaTU3al1I0, BBISIBJICHHE PUYHMHHO-CIICICTBEHHBIX CBSI3€U — JJIs1 U3YUYCHHsI CBOWCTB
BEIIECTB U XHMHUYECKHX pEaKIHii, €CTECTBEHHO-Hay4YHbIE€ METOJbl TMO3HAHUS — HaOIIO/ICHHE,
U3MepeHHne, MOJIETUPOBAaHUE, SKCIIEPUMEHT (PeasibHbIN U MBICTIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunyecTBO 4acos

Ne HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl K I JICKTPOHHbIE (1M PPOBHIC)
n/n pasi porp Bcero OHTPOILHBIC PaKTiieckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XUMHUYECKHE OHSITHS
11 Xumus — BakHast 001aCTh €CTECTBO3HAHUS M TPAKTHYECKOM 6 5 bubaunoreka [JOK
' JeSTeIbHOCTH YEI0BEKa https://m.edso0.ru/7f41837c
1.2 BemiecTBa 1 xuMu4ecKue peakiuu 19 1 Eggg'l;[/(;nTeeI:jZiS(I;})()rﬁ/? £41837¢
Uroro no pasgemny 25
Paznen 2. BaxkHeililue npeacTaBuTe/ I HEOPraHM4YeCKUX BellleCTB
2.1 Bosznyx. Kucnopon. [Tonsatue 06 okcuaax 14 Egg?ﬁ;ﬁegiﬁﬂﬁn £41837¢
2.2 Bonopona.IlonsaTre 0 KUCIOTax U COJIAX 6 1 EES;II;I/?T]TZI;CI)_[O?ISN £41837¢
bubnmnoreka IJOK
2.3 Boga. PactBopsr. [lonsATHE 00 OCHOBaHUSAX 12 1 1 https://m.eds00.ru/7f41837¢
. bubanoreka [JOK
24 OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX COSTHMHEHUH 14 1 1 https://m.eds00.ru/7f41837¢
HUroro mo paznemy 46

Pasnen 3. llepuoguyeckuii 3axon u Ilepuoanyeckasi cucreMa xumMuueckux daemeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

31 ITepunonnueckuii 3akoH u Ilepuoanueckast cHCTEMa XUMUYECKUX 14 bubanoreka [IOK
' anementoB JI. . Mennene-eBa. CTpoeHue aToma https://m.edsoo.ru/7f41837c
butmmoreka [IOK
3.2 Xumudeckast cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 12 1 https://m.eds00.ru/7f41837¢
butmmoreka [IOK
Hroro no pasneny 26 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 5 bubsmorexa [IOK
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 5



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

9 KJIACC

KoanuecTBo 4acoB

yekTpoHHBIE (LM (PPOBLIE)

Ne i/ HaumeHoBaHMe pa3ae/ioB M TeM MPOTrPaMMbl Beero KoHTpoJbHbIE IIpakTHyeckue 06PA30BATENBHBIE PECYPChI
padoThI padoThI
Pasnen 1. BemecTBo 1 XUMHYecKHe PeaKIMU
11 IToBTOpEeHME U yriyOJieHHe 3HAHUH OCHOBHBIX pa3zeiioB Kypca 8 5 1 bubnuoreka [JOK
' Kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHIA 4 bubmorexa HOK
' https://m.edso0.ru/7f41a636
13 DIIEKTPONTMTHYECKAS TUCCOMMANH. XUMHICSCKUE PEaKIINH B 8 1 1 bubmmoreka [JOK
' pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. HemeTaunibl M MX coeIMHEHU S
21 O01mas XxapakTepruCTHKa XUMUIECKHUX 311eMeHTOB VIIA-rpymnmsr. 4 1 bubmmorexa [IOK
' ["anoreHs! https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepruCTHKa XUMUIeCKHX 31eMeHTOB VIA-Tpymmer. Cepa 6 bubmmorexa [IOK
' ¥ e€ COeJMHECHUS https://m.edsoo0.ru/7f41a636
23 OO011ast XapaKTEPUCTHKA XUMHUICCKHX 3JIEMEHTOB V A-rpymnmbl. A30T, 7 1 bubnuoreka [IOK
' thochop U UX COeTMHEHMSI https://m.edso0.ru/7f41a636
24 OO01as XapaKTEePUCTHKA XUMUIECKHUX 3JIEMEHTORB |V A-Tpymiibl. 8 1 2 bubnuoreka [IOK
' Yraepoa v KpeMHHUH U UX COSTUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pasaeny 25
Pa3znen 3. MeTanjibl U MX COeTMHEHUSI
N Bubnuoreka [IOK
3.1 Obmue CBOACTBA MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka IIOK
3.2 Bakueiiiine MeTaIabl U HX COETUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasaeny 20
Pa3nen 4. Xumusi u oKpy:Kaomas cpeaa
4.1 BemecTBa n Marepuaisl B )KU3HH YEJIOBEKA 3 bubsmorexa HOK
' H P 5 https://m.edso00.ru/7f41a636
Hroro mo pasaeny 3
Pe3sepBHOE Bpems 3 bubmmorexa LHOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
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Y4eOHO0-MeTOAUYECKOEe H MATEPHATIBLHO-TeXHUYECKOe o0ecriedeHne
00pa3oBaTeIbHOTO Mpolecca

Kaduner xumuu - paboune Mecrta Al yHalIuXcsl ¥ YUUTEINs, TEXHUYECKUEe U MYyJIbTUMEIUIHBIE CpeJCcTBa
00y4YeHHsI, KOMITBIOTEP, TPOCKTOP.

YueOHoe 00opyaoBaHMe I KAOWHETa OMOJIOTUU BKITFOYACT:
* TIpubGops! u abopaTopHOe 000pyAOBaHKE (ONITUYECKHIE TPUOOPHI, MTOCY1a U MPUHAICHKHOCTH);
* CpencrBa Ha ICUATHON OCHOBE (TaOJUIIBI, IIOPTPETHI YUEHBIX, TUIAKTUICCKAN MaTepHa);
*  DKpaHHO-3BYKOBBIC Cpe/ICTBA 00ydeHUS (BUIACOPHIBMBI), B TOM YHCIIE TTOCOOUS Ha HOBBIX
UH(POPMAIMOHHBIX HOCUTEIISIX (KOMIAKT-IUCKH, JIEKTPOHHBIC TOCOOUS | TIp.);
* TexHudeckue cpencTBa 00yUeHUs — MPOCKIMOHHYIO anmaparypy (MyIbTUMEIUHHBINA TIPOCKTOD,
KOMIIBIOTEP, BXOJI B UHTEPHET);

Y4eOHO-MeToANYeCKYI0 JTUTePaTypy I YYUTEIs] H YUALUXCH

1. JIuteparypa, ucnosnab3yemasi y4uTeJem:

OCHOBHAs JIUTEpaTypa

1. 'a6puensa O.C. IIporpamma kypca xumuu ais 8-11 kiaccoB 0611eo0pa3zoBaTeNbHBIX yUpeKIeHUH. — M.:
Apoda;

2. I'abpuensu O.C. Xumust: 8 kacc : ya4eOHUK It 001eo0pa3oBaTenbHbIX yupexacauii. — M.: Jlpoda.
3.I'abpuensu O.C. Xumus: 9 kiacc : yaeOHUK I 0011e00pa3oBaTenbHbIX yupexacauii. — M.: Jlpoda.

JONIOJTHUTEIIbHAS JIUTEPATYpa

3. Xumusi: 8 Kiracc: KOHTPOJIBHBIE U MTPOBEpoUHbIe padoThl K yueOHuky O.C. ['abpuensna « Xumus. 8 Kiacce»
/ O.C. I'abpuensu, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : Ipoda;

4. Anxumuk (http://www.alhimik.ru/) - oqus U3 aydmmx caiToB pyCCKOS3bIYHOTO XUMHUYECKOro MHTepHeTa
OpPUCHTUPOBAHHBIN HA YUUTENS U yUSHHKA, IperoaBareis u cTyaeHTa. 2. Jlureparypa, pekoMeHayemast

IS yJAIHXCsl.

OCHOBHasl JIUTEpaTypa

1.I'abpuensa O.C. Xumus: 8 kiacc : ya4eOHUK 1t 001eo0pa3oBaTebHbIX yupexacauii. — M.: Jlpoda.
2. TI'abpuensu O.C. Xumust: 9 kiacc : yaeOHUK 1 0011e00pa3oBaTenbHbIX yupexacauii. — M.: Jlpoda.
JOTIOJTHUTEIbHAS JIUTEPATYPA

1. Kypnan «Xumus B mKoIE»;

2. Konrpen - Xumus s Beex (http://kontren.narod.ru). - uapopMannoHHO-00pa30BaTeNbHbII CAWT IS
TeX, KTO U3y4aeT XUMHIO, KTO €€ IPETOIaeT, s BCEX KTO HHTEPECYeTCsl XUMHEH.

3. Anxumuk (http://www.alhimik.ru/ - onua 13 nydmmx caiiToB pycCKOSI3bIYHOTO XMMHUYecKoro MHTepHeTa
OPHEHTHPOBAHHBIN Ha YYUTENS M YUCHHKA, IPETIOJaBaTellsl U CTYACHTA.

4. JHIMKJIONEANYECKU I CI0OBAPb OHOTO XUMUKa

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

. Poccwuiickas anekrponHas mkona. https://resh.edu.ru/

" Anxumuk"  http:/alhimik.ru

. Kypnan «Xumus u xu3ab»io - https://hij.ru/

. [Togbopua nuTeparypsl o xumuunio http://c-books.narod.ru/

. Kypnan " 1 centsi6ps" - https://1sept.ru/

. Uadoypox https://iu.ru/video-lessons

. COOpHUK cTaTell 0 XUMHYECKUX DJIEMEHTAX, WILTFOCTPUPOBAHHBIH OMTUCAHUEM dKCIIEPUMEHTOB.
http://www.periodictable.ru
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8. bubmmoreka ITOK https://m.edso00.ru/7f41a636
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