MpunoxeHne K OcHoBHOM 06LEeo06pa3oBaTebHOM
nporpamme OCHOBHOro obluiero obpasoBaHus
MAOQY- COLU c.MuHaeBKu

(yrBepkaeHa npmkaszom ot 30.08.2023 r. Ne 63)

PABOYAS IPOTPAMMA
(ID 310740)

yuyeOHoro npeamera «Xumus. bazoBblii ypoBeHb»

Ut oOydaromuxcst 8§ — 9 Kimaccos



IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma 1Mo XMMHH Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenacrasieHHbXx B PI'OC OO0, a takxke Ha OCHOBE (eepaabHON paboyeil mporpaMMBI
BOCIIMTAHUS U C YYETOM KOHLEMIIMH MPETOoIaBaHus YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma no XxumMum Ja€T MpeACTaBICHUE O LENsX, 00IIel cTpaTerui 00ydeHHs, BOCIIUTAHUS
pa3BUTHs 00YYaIOIIMXCSI CPEACTBAMHU yYEOHOIO IpeIMEeTa, YCTAaHABJIMBACT 0053aTelbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszienaM U
T€MaM [pOrpaMMbl [0 XHMHH, OTNPEIENseT KOJWYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKH
COJIep’KaHus, PEKOMEHIYEMYIO IMOCJEI0BAaTENIbHOCTh M3YUEHHS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydaromuxcs,
onpezensieT BO3MOKHOCTH IpeaMeTa Al peain3aluy TpeOOBaHUN K pe3ylbTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TakKe TpPeOOBaHMM K
pe3ynpraTaM oOyueHHUss XMMHUM Ha YpOBHE IelIel H3ydeHUs MpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHOMN JEATEILHOCTH 00yYaIOIerocs o0 OCBOCHUIO yUeOHOTO COAEepKAHMUS.

3HaHMEe XUMHH CIY)KUT OCHOBOM sl (OPMHUPOBAHMS MHUPOBO33PEHHSI OO0YYaroIIerocs, €ro
MIPE/ICTaBJICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXKHYIO pOJIb UrparoT (GopmupyeMble XHUMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUHU U 00 3BOJIIOIMH BEILIECTB B MPUPOJE, O MYTAX PEIICHUS
I00ATBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBOU H
AKOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEHW JIsi CaMOpPa3BUTHS W (QOPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((POPMHUPOBAHHE MBIILJIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSITEIbHONH Y4eOHOUM NEesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHON KU3HU, TaK U B MPO(HEeCCHOHATILHOM NesTeIbHOCTH;

3HAKOMUT CO CIeU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€MHCTBO TPUPOJBI U YEJOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOU rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (OPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUs B O0OY4eHUU XUMHUHU 00€CIeUMBArOTCS CHEU(PUKON coaepKaHusi yueOHOTo
MpeaIMeTa, KOTOPbIi SBJISETCS MeIaroriuecku aJanTUPOBAaHHBIM OTpaskeHUEM 0a30BOIl HayKH XMMHUH Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OmIero o0O0pa30oBaHMs OpPUEHTHUPOBAH HA OCBOCHHE
O0Oy4alOUIUMUCS CHCTEMBl TEPBOHAYANBHBIX MOHSATHA XHMHH, OCHOB HEOPraHWYEeCKOW XUMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrtpykTypa coJiep>KaHusl MPOTrpamMMbl 10 XUMHH c(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ nzydeHnro. CoznepikaHnue CKJIabIBAETCA U3 CUCTEMBI IIOHATHI O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI MO MPUHIIHITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMUMMY;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— MpEACTaBIECHUH 00 NIEKTPOIUTHUECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MMOCIIECIOBATEILHO OT OJTHOTO YPOBHS K APYrOMY, BBITIONHSS (QYHKIIUU OOBICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U TMOITY4CHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHMEe TIPOrpaMMBbI TI0 XHMHH CIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XHUMHUYECKOMN
COCTABJISIIOIIEH HAYYHOW KapTHUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K
Hay4dHOMY 3HAHHUIO M METOJIaM IO3HAaHWsS B Hayke. V3ydyeHHe XUMUU MPOUCXOAHUT C TMPUBICUYCHHUEM
3HAaHUW U3 paHee M3YYEHHBIX Y4eOHBIX mpenMeToB: «Oxkpyxaromuid mupy», «buonorus. 5-7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipyn w3ydeHUW XWUMHH TPOUCXOIUT (POPMUPOBAHWE 3HAHWNA OCHOB XHMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON NEeATENbHOCTH 4YelloBeKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHPOBOM KYyJBTYpHI. 3agada y4eOHOro MpeaMera COCTOUT B (DOPMUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUN — BaXHEWINUX (HAKTOB, TMOHSTHHA, 3aKOHOB W TEOPETUUECKHX TMOJIOKEHUH,
JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAayKd, B MPHOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHUS MPU M3YUYCHUHM BEIIECTB U XMMHUYECKUX peakiuii, B (OpMUPOBAHUU U PA3BUTHUH
MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B yueOHO-TIO3HABATEIbHONW M y4eOHO-UCCIIE0OBATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIleHHsl ¢ BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yyeHun XMMHHM Ha YpOBHE OCHOBHOTO O0IIEro 00pa30BaHUs BaXXHOE 3HAYEHHE MPHOOpENTn
TaKHe LU, KaK:

— (opMupoBaHWE WHTEUIEKTYyaJbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYIHMUYECTBY, CAMOCTOSITEIbBHOMY TPHUHATHIO PEIICHUH, CIIOCOOHOW aJanTHpPOBATHCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HAmpaBJICHHOCTh OOydYeHHS Ha CHCTEMAaTHYeCKoe TMpHOOIeHHe O0O0yJaromumxcs K
CaMOCTOSITEJIbHOM TO3HABATEJNbHON JESITEIbHOCTH, HAay4yHBIM METOJIaM [MO3HaHUs, (HOPMHUPYIOLIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHUIO  OOYYAIOIIMMUCS  OTIBITa
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAHHUA M CAMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢GopmupoBanue oo61el QyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHI OOBSCHATH U OLICHUBATH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIOJIBb3YS 3HAHUS U OIIBIT, MTOJIyYEHHBIE
IpU WM3YYEHUU XUMUH, NMPUMEHSATh UX HPU PELICHUH MPOoOJeM B MOBCEIHEBHOW >KHU3HH U TPYIOBOU
NEeSTENbHOCTH;

— (dopmupoBanre y o0OydaOmIUXCS TYMAaHUCTHUYECKUX OTHOIICHWH, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM IJI BBIPAOOTKU KOJOTHYECKU I1[€JIeCO00pa3HOro MOBEIEHUsI B OBITY M TPYAOBOMH
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJI M CAaMOBOCHHTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEUYEIIOBEYECKUX LIEHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpoduns u
HaMpPaBJICHHOCTH JAbHEUIIIETO 00yUIeHHUSI.

OOmiee YuCIO 4YacoB, OTBEACHHBIX S W3YYEHHS XHMHUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctaniser 170 gacoB: B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaJbHbIEe XUMHYECKHE MOHITHS

[Ipenmer xumuu. Posib XUMUM B KU3HU YEIOBEKA. XHMMHS B CUCTEME HayK. Teja M BEILIECTBa.
du3nyecKkue CBOMCTBA BEIIECTB. ArperatHoe cocTtosiHue BellecTB. lloHATME O MeToAax MO3HAaHUS B
xuMuu. Yncteie BemecTBa U cMecu. CriocoObl pa3esieHus] CMecei.

ATOMBI M MOJICKYJbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOXHBIE BeIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BemiecTB. OTHOcuTeNbHas aroMHas Macca. OTHOCHUTENbHAas MOJIEKYJspHas macca. MaccoBas
JI0JI1 XUMHYECKOTO 3JIEMEHTa B COEIMHEHNUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMOCBSI3p KOJIMYECTBA, MAacChbl M 4HUCIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnueckue U XUMUYECKUE SIBIICHUSA. XUMUYECKas peakuus U e€ Mpu3HaKkud. 3aKOH COXpaHEHUS
MacChbl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukauss XUMHYECKHUX peakiuil (CoeauHEeHUs,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBuiiaMu pabOThI B J1aOpaTOpUH U puéMaMu 0OpaIieHus
c JabopaTOopHbIM 00OpyIOBaHHWEM, M3ydeHHE M ONUCaHHe (PU3MUECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKHX BEIIECTB, HaOmo/eHne (u3NYecKuX (TUTaBJICHHE BOCKA, TasHHUE JIbJa, PAacTUpaHUE
caxapa B CTYIKe, KATICHHE W KOHJICHCAIIHSI BOJIbI) 1 XUMHUECKUX (TOPEHHE CBEUH, TPOKATMBAHNE MEIHOM
MIPOBOJIOKH, B3aUMOJICICTBHE MeNla C KHUCJIOTOM) SBJICHUN, HaAOMIOACHHE W ONHCAHHE IPHU3HAKOB
MPOTEKAHUSI XUMHUUYECKUX PEaKIHil (pa3sioskeHrne caxapa, B3auMOJIEHCTBHUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapus, paznoxxenue ruapokrcuaa Meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeJie3a C PaCTBOPOM COJIH
menu (1), m3ydenue cnoco6oB paszeneHus CMEeCe: C TIOMOIIBI0 MarHuTa, (PHIIbTpOBaHWE, BEITIApUBAHHUE,
TUCTUIUTSILMS, XpomaTorpadus, NpoBeIeHHE OUYUCTKU TMOBAPEHHOW COJM, HaOMI0JeHHE U ONMCaHUE
pe3yNIbTaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHHE MoJesen
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — anemeHT u npoctoe BeecTBo. HaxoxaeHue
KHCIIOpOo/ia B pUpojie, GU3NYECKUE U XUMHUECKUe cBoMcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CrnocoObl TNOMydeHHUS KHUCIOpojAa B J1adopaTopud W MpoMblIuieHHOCTH. KpyroBopor
Kucnopo/a B mpupoae. O30H — almoTponHas MoAU(UKALNS KUCIOPOa.

TemoBoit  »dpdekT XUMUYECKOW  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, JK30- U
SHAOTEPMHUUYECKUE peakluu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHE BO3/yXa, YCUJICHHE MapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocTtoe BemiecTBO. HaxoxaeHue Bojopona B mpupoje, (pusnueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydyeHus. Kuciotel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

duznyeckue cBoiicTBa BoAbl. Bosa kak pactBoputens. PactBopsl. HackillieHHbIE U HEHACHIIICHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BellecTBa B PAcTBOpE. XUMHUYECKUE
cBoiicTBa Bojbl. OcHOBaHUs. Ponb pacTBOpPOB B MpUpOJe M B >KM3HHU ueioBeka. KpyroBopoT BoIbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukamus — OKCHIOB:
cojieoOpa3zymomne (OCHOBHbIE, KHCIOTHBIE, amdoTepHble) U HecoseobOpasyrome. Homenkiarypa
oKcua0B. PU3NYECKNE U XMMUUECKHUE CBOMCTBA OKCUIOB. [losyueHne okcuios.



OcnoBanus. Knaccudukanus ocHoBaHMi: MIENOYM U HEPACTBOPHMbIE OcHOBaHMs. HomeHkmarypa
ocHoBaHui. OuU3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. 1losyueHne oCHOBaHUM.

Kucnotsl. Knaccuukanus kuciaor. Homenknarypa kuciaot. @U3nuecKkue 1 XMMUYECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. Ilomydenue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMuieckue cBoiictsa cosiell. [lonydenue coseil.

I'enernueckas cBsA3b MEXAY KIacCaMy HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeIICHUE COJEpPKAaHMsI KHCIOpOoJa B BO3JyXe, IOJy4YeHHEe, coOupaHue,
pacrno3HaBaHUe U U3yYEHHE CBOMCTB KHCIIOPOJA, HAOIIOIEHNE B3aUMOJEHCTBYS BELIECTB C KUCIOPOIAOM
U yCJOBHS BOSHUKHOBEHMS U IPEKpaLIeHUs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCUJOB U
ONMCAaHWE WX CBOKCTB, IOJlydeHHE, COOMpaHWe, paclo3HABAaHHE W HW3YYEHHE CBOMCTB BOJOpOJA
(ropenue), B3auMojeiicTBue Bojopoda ¢ okcugoMm wmeau (ll)  (BO3MOKHO  HMCMONIB30BaHUE
BHJIEOMATEpPHUANIOB), HaOJII0IeHuEe 00pa3L0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIIEJOBaHHE 0COOEHHOCTEN
pacTBOpPEHUsI BEILIECTB C Pa3IMYHOM PacTBOPUMOCTHIO, MPUTOTOBJIEHHE PACTBOPOB C OMNpPEIEIEHHOMN
MaccoBOM J10J1el pacCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbl C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpPUANIOB), HCCIEA0BaHHWE OOpa3lOB HEOPraHWYECKHX BEIECTB
Pa3IMyYHbIX KJIACCOB, HAOIIOJCHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PacTBOpax KHCIOT M ILEJIO0YeH,
n3ydeHue B3auMoAeucTBus okcuma meaum (ll) ¢ pacTBOpoM cepHO#l KHCIOTHI, KHUCIOT C METajUlaMH,
peaxkuil HeHTpaau3aluy, NOJy4eHHe HEpaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO METaJUIa IPYyTUM
U3 pacTBOpa COJIM, PelIeHNe HIKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeilune kiacchl HEOpraHU4eCKUX
COCTMHEHUI.

Ilepuoanyecknit 3axkoH u Ilepumoamueckasi cucrema xumudeckux »3jemeHtoB JI. H.
MengesneeBa. CrpoeHne aroMoB. XuMHYeCKasd CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC
peakuuu

[lepBple TOMBITKM KIaCCU(PHUKAIMM XUMHUYECKHX »3JeMeHTOB. [loHsATHE O TIpymnmax CXOJHBIX
3JIEMEHTOB (ILIEJIOYHbIE W IIEJI0YHO3EMENbHbIE METaJUIbl, TaJOT€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuomnueckas cucrema xumuueckux snemeHToB J[. M. Menpeneesa.
Kopotkonepuoanast u jivmaHonepuoanas ¢popmsl [leproanyeckoil cuCTeMbl XUMHUUYECKUX IEMEHTOB /1.
N. Menneneesa. Ileproasl u rpynmnbl. @U3NYECKUI CMBICH MOPSIKOBOIO HOMEPA, HOMEPOB MEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710uek aToMOB MepBbIX 20 XUMHUYECKUX 3ieMeHTOB llepmommueckoit cuctembr JI. M. Menneneena.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa 1o ero mnojoxkenuto B Ilepmommueckoin cucreme [l U.
Menneneesa.

3aKOHOMEPHOCTH HU3MEHEHUsl paauyca aTOMOB XUMHUYECKHUX DJIIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckold CUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BuTHUs Hayku U npakTtuku. [. . MenneneeB — yu€Hblil U TpakIaHMH.

Xumnueckas cBs3b. KoBajeHTHas (NOJspHAs M HENOJsIpHas) CBA3b. DJIEKTPOOTPHUIATEIBHOCTD
XMUMHMUYECKUX 3J1€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucieHus. OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE peakuuu. IIponeccsl oxuciaeHus u
BOCCTaHOBJIEHUSA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumennt .

u3yueHre oOpas3loB BEIIECTB METAUIOB U HEMETAaJUIOB, B3aMMOJEHCTBHE THIPOKCHIA IMHKA C
pacTBOpaMu KHUCJIOT M IIEN0YEH, MPOBEACHUE ONBITOB, WIIOCTPUPYIOUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBMTEJBHBIX PeakIfil (TOpeHue, peakiuu pa3aoxKeHHs, COSAUHEHHS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3CH NpU M3yYEHHWU XMUMHUM B 8 Kjacce OCYIIECTBIIETCS depes
HCII0JIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUHBIX TOHATHH, TaK U MOHATHUM, ABIIAIOLUXCA CUCTEMHBIMU
JUI OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmire ecTecTBEHHO--HAYYHBIC MOHATUSA: HAYYHBIH (aKT, THIOTE3a, TEOPHs, 3aKOH, AaHAJU3,
CHHTE3, Kiaccu(puKanus, MEpUOJUYHOCTb, HAOIIONEHHE, SKCIIEPUMEHT, MOJCIHPOBAHHUE, HU3MEpEHHE,
MOJEIb, SIBJICHHUE.

®duznka: Marepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNA, DJIEKTPUYECKUI 3apsij, BEIIECTBO, TEI0, OOBEM, arperarHoe COCTOSIHME BEIEeCTBa, Ias,
¢bu3nvecKre BEIMYMHBI, SANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPAIbl, TOPHBIE MOPOJBI, IIOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMH4YecKasi peaKius

[Iepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux sneMeHTOB [[. M. Menneneesa.
CrpoeHnue atoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWU CBOMCTB XMMMUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kaius, KajblUs M HMX COCIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[Iepunoanudeckoil cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUECKON CBSI3U. THUIMBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUAAa XUMUYECKOU CBA3H.

Knaccudukanuss u1 HOMEHKIaTypa HEOPraHHMYECKHUX BellecTB. XMMHUYECKHE CBOMCTBAa BEUIECTB,
OTHOCSIIMXCS K pa3jMyHbIM KJjaccaM HEOPraHWYECKUX COEIUHEHHWI, TeHeTudecKas CBA3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanuss XuMUYECKHMX pEaKIUil MO pa3iM4HbIM MpU3HAKaM (10 YHCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 HM3MEHEHHMIO CTETEeHEW OKUCICHUS
XMUMHYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U HHAOTEPMUYECKHE
peakuyu, TEPMOXUMUYECKNE YPABHEHMUS.

[Tonatue o ckopocTH xXuUMUYecKoW peakiuu. [loHarne o006 oOpaTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOIEHHBIX M reTeporeHHbIX peakuusx. [loHsathe o katanuse.
[lonarue o xumuueckom paBHOBecHU. (DaKTOphI, BIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEaKLHMU U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCHAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKUUH,  JJIEKTPOHHBIA  OaJlaHC  OKHCIUTENILHO-
BOCCTAHOBUTENBHOHN peakiuu. COCTaBlIeHHE YPABHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIIUH C
MCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 371EKTPOIUTUYECKON AMCCOLMALMU. DIEKTPOJIMTHI U HEIJIEKTPOJIUThI. KaTHOHBI, aHUOHBIL.
MexaHu3M AUCCOLMALIMKM BEUIECTB C Pa3IMYHBIMU BUJIAMU XMMHUUYECKOU CBsi3H. CTENEHb IUCCOLUAUU.
CunbHbIE U cl1abble AIIEKTPOJIUTHI.

Peakuuu wnoHHOrOo oOMeHa. YCIOBHUS MPOTEKaHHsS pEaKUUd HOHHOTO OOMEHa, IMOJIHBIE H
COKpall€HHbIE HMOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT, OCHOBAaHUW M COJEH B CBETE
MpeJCTaBICHUNA 00 3IIEKTPOIUTHUECKON nucconuannu. KauecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUIPOJIA3E COJIEM.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHUE C MOJEISIMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJLUIOB U
HeMeTauoB (rpaduTa M anMasa), CJIOKHBIX BEILIECTB (XJIOpHAA HATpHs), UCCIEIOBAaHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW peakuud OT  BO3MEHCTBHS  pa3iMYHBIX  (PAKTOPOB, HCCIEIOBaHUE
IEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, INPOLECCA IUCCOLMALMU KHCIOT, INEJIoYell U coiel
(BO3MOYKHO HCIIOJIB30BAHME BMJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKU
MPOTEKaHMs peakuil MOHHOro oOMmeHa (oOpa3oBaHHME OCaJKa, BBIAEICHHE ra3za, oOpa3oBaHHE BOJIbI),



OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKUUi (TOpEHHE, PeaKuu
pa3oKeHUs, COCAMHEHUS), pPACIO3HABaHHE HEOPraHMYECKHX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX
peakuii Ha HOHBI, pEIIEHHE YIKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl 4 X cOeTUHEHUS

OOmiast xapakTepucTHKa TajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIEHU
okucienus. CTpoeHrne U PU3NYECKUE CBOKWCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha [IpUMepe XJopa (B3auMoIelCTBHE ¢ MeTaJllIaMH, HEMEeTallllaMy, 1ieno4amu). Xinoposogopo. ComnsHas
KHUCJIOTa, XMMUYECKHE CBOWCTBA, IMOJydy€HUE, NpuMeHeHue. JlelicTBHe XJjiopa W XJIOpOBOJOpOJa Ha
OpraHu3M 4YejoBeKa. BaxxHeimme XJIopuapl 1 UX HaXOKJICHHE B TIPUPOJIC.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
crerieHu okucneHus. CtpoeHune U (pu3ndeckue CBOMCTBA MPOCTBIX BEIIECTB — KHCIOPOAAa M CEpHI.
AmoTponHbie MOJU(UKAIIMU KHUCIOpOJa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, (u3NYeckne W XUMUYecKHe CBOMCTBA. OKCHIBI Cepbl KaK TPEACTABUTENN KHCIOTHBIX
okcuoB. CepHas KucioTa, GU3NYECKHEe M XUMHUYECKHE CBOMcTBa (0OIIME Kak IpeIcTaBUTElNs Kiacca
KACIOT M crenupudeckue). XUMHAYECKHe pEeaKkIiy, JIe)Kalde B OCHOBE IMPOMBINIICHHOTO CIoco0a
TOJTyYeHUS] CEpHOU KHUCIOTHL. [Ipumenenue cepHoil KUcIOThl. COJM CEpHOM KHUCIOTHI, KadueCTBEHHAas
peakuus Ha cynabdar-noH. HaxoxneHne cepbl U €€ COeMHEHUH B MPUpPOae. XUMHUECKOE 3arps3HEHHE
OKpYKAroIIeH Cpeabl COSAWHEHHSIMH Cepbl (KUCIOTHBIC 0K, 3arps3HEHHE BO3IyXa W BOJIOEMOB),
CrocoObI €ro TPeIOTBPAIICHHUS.

OO6mrast xapaktepucTuka 3ieMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE
CTETIEHU OKHUCIIeHHs. A30T, paclpoCTpaHEHHE B NpUPOJE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA.
KpyroBopoT a3ora B mpupone. AMMHaK, €ro (uU3NYeCKHe W XWMHUYECKHE CBOICTBA, IMOJyYCHHE H
npuMmeHenne. Coau aMMOHUS, UX (PU3MUYECKHEe M XUMHUYECKHE CBOICTBa, nmpumeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ MojJydyeHue, (pu3nveckue U XMMHUYECKHEe CBOMCTBA
(oOmme kak TpencTaBHTENS Kiacca KUCIOT M crenuduueckue). Vcmosib3oBaHWE HUTPATOB M COJICH
aMMOHHMSI B KauecTBE MHMHEPAIbHBIX ynoOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalollel Ccpeabl
COCTMHCHUSIMU a30Ta (KUCJIOTHBIE MOXKIW, 3arps3HEHHUE BO3/ayXa, IMOYBBI M BOJ0EMOB). Docdop,
ayutoTpornHbie Moaudukanun Gocdopa, duznueckue u xumuueckue cBoiictBa. Okcun docdopa (V) u
dbocdopHas kuciaoTa, pU3NYECKe U XMMHUYECKUE CBOICTBa, mosyueHue. Mcnonaws3zoBanue Qochatos B
KauyecTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETEeHU OKHUCIICHHUA. YTIIEepO/l, aJUIOTPOIHbIE MOJU(PHUKAIIMH, PACIPOCTPAHEHHE B MPUPOJE, hU3HUECKUE
U XUMHYecKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpupone. OKcuibl yriepoia, HUX
¢dbuznueckue M XUMHUYECKHE CBOICTBa, NEHCTBHE HA JKUBBIE OPraHU3MBI, MMOJydeHHE U TMPHUMEHEHHUE.
DKoJoruveckre mpobieMsbl, cBsizaHHbIe ¢ okcugoM yriepona (1V), rumoTesa rio6aabHOrO MOTEIJICHUS
KJIUMaTa, TapHUKOBBIN 3 (deKT. YrosibHas KUCIOTa U €€ COJH, UX (PU3NYECKHE U XUMUYECKHUE CBONCTBA,
noyyueHue u npumeHeHue. KauectBeHHas peakius Ha KapOoHAT-voOHBI. Mcmonb3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBILIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCNMHEHUSX yriepoaa (MeTaH,
9TaH, STUJICH, alleTHIICH, ATAHOJ, TJIMIEPHUH, YKCYCHas KucloTa). [IpupoHbIe HCTOUHUKH YTIEBOIOPOIOB
(yronb, mnpupoAHbIM ra3, He(dTh), NPOAYKTHI HMX THepepaboTku (OCH3UH), MX poJib B OBITY U
npoMblIeHHoCTH. [loHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBojgax — U HX
POJIM B )KM3HU UeloBeka. MaTepuaabHOE €MHCTBO OPTAHUYECKUX U HEOPTaHUUYECKUX COSTUHEHUH.

Kpemuuii, ero ¢usnueckre M XMMHUYECKHE CBOMCTBA, MoJlydyeHHE M IpuMeHeHue. CoeluHEeHMs
KpeMHHs B mnpupoje. OOmue npezacraBieHus o0 oxcuae kpemHus (IV) um KpeMHUEBOH KuUCIOTE.
CunukaTel, UX UCHOIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHeWIine cTpouTeabHble MaTepHallbl:
KepaMHKa, CTEeKJIO, LIeMeHT, OeToH, kene300eToH. [IpoGmembl 0e30MacHOr0  MCMOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOMN KU3HH.



Xumuueckuii IKCnepumenm:

M3y4YeHHEe O0OpaslloB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJITHOH KHCIIOTBI, TPOBEICHHE
KAueCTBEHHBIX pEaKIuid Ha XJIOPUA-HOHBI W HAOMIOJCHHE MPU3HAKOB WX TMPOTCKAHUS, OIBITHI,
oTpaxaromme (QU3NYeCKHe W XUMHUYECKHE CBOWCTBA TAJOTCHOB U WX COCAUHCHHHA (BO3MOYKHO
WCIIOJIb30BAHME  BHUJICOMATEPUATIOB), O3HAKOMIICHHE C oOpa3lamMud XJIOpPUIOB (TaJoOreHUI0B),
03HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COCIMHEHUSIMU (BO3MOXHO MCHOJb30BaHUE BUJICOMATEPHUATIOB),
HaOJItoJIeHUE Tpolecca OOyrIMBaHUS caxapa IMOJ JACHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI,
U3Y4YE€HHE XMMHUYECKUX CBOMCTB Pa30aBIEHHOM CEpHOM KUCIIOTHI, IPOBEICHUE KAUECTBEHHON PEeaKkIuK Ha
cynbhaT-uoOH U HAONIOJICHWE TpHU3HAKA ¢ MPOTCKaHWsS, O3HAKOMIICHHE C (PU3NYCCKUMHU CBOWCTBAMU
a3zota, pochopa M UX COSAMHCHHI (BO3MOXKHO HCIOJIb30BAHHUE BUICOMATEPHAIIOB), 00Opa3iaMy a30THBIX
n (ochopHBIX ymoOpeHu#, NOTydeHHe, COOMpaHWEe, PACIIO3HABAHWE W HM3YYCHHE CBOWCTB aMMHUAKa,
MPOBEJCHUE KAYECTBEHHBIX pEaklUuii Ha WMOH aMMOHHS U (ocdar-uoH W M3ydeHHE TPU3HAKOB HUX
MPOTEKAHUS, B3aUMOJACUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAblo  (BO3MOXKHO
WCIIOJIb30BAHUE BHUCOMATEPUATIOB), U3YUYCHHE MOJENe KPUCTAITMYECKUX PEIIETOK aiMasa, rpadura,
(dbynnepeHa, 03HAKOMJICHHE C TTPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM TMPOTHUBOTA3a, MOJy4yeHHe, cCoOOMpaHue, pacrio3HaBaHUE M W3YYCHHE CBOMCTB YIIIEKHUCIIOTO
rasza, MpoBEJIEHNE KAYeCTBEHHBIX PEaKI[Mi Ha KapOOHAT W CWIMKAT-HOHBI U M3y4eHHE TMPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHHE C  TNPOAYKIHMEH  CHJIMKATHOW  TPOMBINUICHHOCTH,  pEIIeHUe
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl B UX COCTUHCHUS).

MeTaJuIbl M UX COETHHEHUS

OO6mrast XxapakTEepPUCTHKAa XUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM WX TOJIOKEHHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB [[. . MenneneeBa m crpoeHus aromoB. CTpoeHue
MeTauioB. MeTaimnyeckas CBs3b M METAJUIMYECKas KPUCTAJUIMYECKas PEIIETKa. DJIEKTPOXUMUYECKUN
pAn HampsHKEHWH MeTaioB. Du3Myeckne W XUMHUYECKHE CBOMCTBa MeTayioB. OOmme crmocoObl
nostyueHusi MetayioB. [loHATHE O KOpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3HH.
CmaBsl (CTanb, YyryH, TIOPATIOMUHNN, OpOH3a) M X TPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: TojokeHue B Ilepuommueckoil cucreme Xxumudeckux snaemeHToB J[. .
MenzeneeBa, CTpoeHHE X aTOMOB, HaXokJeHHe B mpupoje. dusnueckue U XUMHUYECKUE CBOICTBa (Ha
npuMmepe Hatpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUsl U Kanud. [I[puMeHeHne menouHbIX METalIoB
U UX COEOUHEHUMN.

[[lenoyHO3eMeNnbHBIC METAIBI MarHUi M KajdblUid: moJiokeHue B Ilepuomumueckoil cucreme
xumudeckux anemeHToB [[. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XkACHUE B npupojie. Pusndeckue
U XUMUYECKHE CBOICTBa MarHus W Kainplus. Baxueilline coeauHeHUs Kaiblus (OKCHUI, THMAPOKCHUI,
coin). JKECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHSI.

Amomunuii: onoxxenue B [leproanueckoit cucreme xumudeckux sneMeHToB [[. . Menneneena,
CTPOCHHME aToma, HaxoxJaeHue B mnpupoje. Du3nyeckue M XUMUYECKHE CBOMCTBA aJIFOMUHUSI.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCHIA ATFOMUHHSL.

Kenezo: nmonoxenue B Ilepmonnueckoin cucreme xumuueckux snemeHtoB JI. M. Menneneesa,
CTPOCHHME aToMa, HaxoxkJeHue B mnpupoie. dusmueckue M XUMUUYECKHUE CBOICTBa xene3a. OKCHpbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mosyueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METajlIOB U CIUIaBOB, MX (PU3NYECKUMH CBOICTBaMH, U3yudeHUE
pE3yNbTaTOB KOPPO3UU METAIJIOB (BO3MOXHO HCIIOJIb30BaHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUSL OKCUAA KaNbIMsl M HATPUS C BOJAOH (BO3MOKHO HCIIOJIb30BAHHME BHUAEOMATEPUANIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, TMpollecca TOPEHHUs JKele3a B KUCIOpoae (BO3MOKHO
WCIIOJb30BAHUE BUAECOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIUi HA MOHBI: MarHus,
KaJbIusl, aloMUHus, nuHKa, xxene3a (1) u xenesa (l11), meau (11), HabmioneHre U onucaHue MPOIECCOB
OKpalllMBaHUs IUIaMEHM HMOHAMM HATpus, Kaiusd M KadblMs (BO3MOXKHO  MCHOJIb30BAHHE



BUJICOMATEPHAIIOB), HCCIIEO0BaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATTIOMUHHS U TUAPOKCHIA LIMHKA,
pelIeHNe FKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHel1e MeTaibl U UX COEAUHEHUS.

Xumus 1 oOKpy:Kawuas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEHEBHOM JKM3HU uesloBeKa. be3onacHoe HCIoJIb30BaHUE BEIIECTB
Y XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIpb Ipyu XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKarolled cpeasl (IpelenbHas JOIMyCTHUMas KOHLEHTpalus
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCKUX IpoodiieM.

Xumuueckuii Ikcnepumenm:

n3y4eHue 00pa3LoB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H NPU U3YYEHUHM XMMHHM B 9 Kiacce OCYLIECTBIISIETCSA 4epes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO I[UKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAY4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KJIacCU(pUKaIusi, NEPUOAUYHOCTb, HAOIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHsI, MaTepUalbl.

®uznka: Matrepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMbI, PAJOAKTUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKHI 3apsii, NPOBOJHUKH, MOJYIPOBOJHUKU, IUDIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHWE BELIECTBa, Tra3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJIJIMYECKas pemérka, CIiaBbl, (U3MYECKHWE BEIUYMHBI, €JUHHIBI H3MEpPEHHUs, KOCMHYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, napixaHue, Ouocdepa, 5sKocucTEMa, MHHEpAIbHbIE YIOOpEHHUs,
MHUKPO3JIEMEHTHI, MAaKPOJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOTAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAaMMbI OCHOBHOTO OOIIETr0 00pa3oBaHMs JOCTUTAIOTCS B
Xo7€e OOyueHHs XMMHUHM B EIMHCTBE Y4E€OHOH M BOCHHUTATEIBHOW [ESTEIBHOCTH B COOTBETCTBHH C
TPaJMLIUOHHBIMU  POCCUMCKMMHM  COLMOKYJABTYPHBIMM M  JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B 00ILIECTBE MpaBUIaMU U HOpPMaMU MOBEACHUS U CHOCOOCTBYIOT MpOIEcCCaM CaMOIIO3HAHUS,
CaMOpPA3BUTHUS U COLMATU3ALUHN 00Y4arOIIHUXCSL.

JIMYHOCTHBIE pPE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIEUI0, TOHUMaHUsl 3HaYeHHUs] XMMUYECKONH HAYKH B KH3HU COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTH
BJIJIETh JOCTOBEPHON MHQpOpMAIMEl O TMepeloBbIX JOCTHKEHHMSIX M OTKPBITUSAX MHPOBOH U
OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpoiicTBE MHUpa U 00IECTBA;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHUS] O COLIMAJIBHBIX HOPMAax M MpaBUIaX MEXKIUYHOCTHBIX OTHOIIEHUH B KOJJIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, YueOHO-MCCIIeI0BATEIHLCKOM, TBOPUECKON
U JIpYyrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HON COBMECTHOM JESTENbHOCTH MpU
BBITIOJIHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHHUIO U B3aHUMOIIOMOIIM B TpoIlecce 3Toi yueOHOM
JESTEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEACHHE M IIOCTYNIKM CBOMX TOBApUUICH € MO3ULUHU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € Y4ETOM OCO3HAHHUS MOCIIEICTBUMI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE IPEACTABICHUS O BEIIECTBE M XHMHUYECKOM pEaKUuH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOIIME OCHOBY JUId NOHMMAHHS CYIIHOCTH Hay4HOU
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS INPHUPOJIBI, B3aUMOCBA3SIX
YeJI0BEKA C IIPUPOJIHOU CPENlO, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTHUBbI, HAIIPABJICHHbIC HA IIOJYyYEHHUE HOBBIX 3HAHUN IO XMMHUHU, HEOOXOJUMBbIE
i OOBSICHEHUS HaONIOJAeMbIX IPOLIECCOB U SIBJICHUH, IO3HABaTeIbHOHM, WHGOPMALMOHHON U
YUTATENIbCKOM KyJIbTYPbI, B TOM 4YHCJE HaBBIKOB CaMOCTOSTENIbHOM pabOThl C y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHU;

UHTEpeC K OOyYyeHMIO M IIO3HAHUIO, JI0003HATENbHOCTh, T'OTOBHOCTb M CIIOCOOHOCTH K
caM0oOOpa30BaHUIO, TPOEKTHOW M HCCIIEAOBATEIbCKOW JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JXW3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKHM Ha
3JI0pOBBII 00pa3 JKU3HU, OCO3HAHME MOCIEICTBUM M HENpPUATHE BPEIHBIX NPUBBIYEK (YMOTpeOiaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs1), HEOOXOJUMOCTH COOJIOECHNUS MPpaBJl 0€30MacCHOCTH MpU OOpPAIEHUH C
XMMUYECKUMU BEIIEeCTBAMH B OBITY M pealbHOM JKU3HU;

5) Tpya10BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3YUeHHIO NMpodeccuil U Tpyaa pa3iMyHOro poja, YBaKEHUE K TPyLy U
pe3yiapTaTaM TPYJOBOW NEATENBHOCTH, B TOM YHUCIIE HAa OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUN I10
XMMUHU, OCO3HAHHBIM BBHIOOP HMHIMBUAYAJIBHOW TPAEKTOPUU MPOJOJDKEHHUsS 00pa3oBaHUs C Y4YETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIenIHON
npoeccCHOHANBbHON JIeSTENTbHOCTH U Pa3BUTHS HEOOXOTUMBIX yYMEHHH, TOTOBHOCTh aJalTUPOBAThCA B
npoeccuoHanbHOU cpeie;



6) PIKOJIOrHYeCcKOro BOCIHTAHHA:

9KOJIOTHYECKHU IIeJIECO00pa3HOe OTHOIICHUE K TPUPOJIe KaK MCTOYHUKY KU3HU HA 3eMJie, OCHOBE €€
CYIIIECTBOBaHMS, TOHMMAaHUE IICHHOCTH 3I0pOBOr0 M 0Oe30macHoro oOpas3a KHU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (M3MYECKOMY H TIICHXHYECKOMY 3/J0POBBIO, OCO3HAaHHE IICHHOCTH
coOnrofieHusT TpaBUI OE30MACHOTO TOBEIEHUS MpH padoTe ¢ BEIIeCTBaMHU, a TaKXKE B CUTYaIUsX,
YIPOKAKOIIUX 3I0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, TOJydacMble NPH HW3Y4CHUM XUMUH, IS PEIICHUs 3ajad,
CBA3AHHBIX C OKpPYKAIOLIEH IPUPOJHON CPEeNoM, A IOBBILIEHUS YPOBHS DKOJIOIMYECKOM KYJIBTYPBI,
OCO3HAHUS III00ATEHOTO XapakTepa SKOJOTHISCKUX MPOOIeM M MyTeH X pelieHus OCPEACTBOM METO/I0B
XUMHH, OKOJIOTMYECKOTO  MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCS HMM B  IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yIbTAaTOB  BBIACISAIOT 3HAUMMbIe Ui (OPMUPOBAHUS
MHPOBO33pEHUsI OOIeHayYHbIE TMOHSTHS (3aKOH, TEOpHs, MPHUHIMI, TUIIOTE3a, (PAaKT, cUCTeMa, MPOIIEeCC,
OKCIIEPUMEHT M JPYroe.), KOTOpPbIE HCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTrax u
MO3BOJIAIOT HA OCHOBE 3HAHHWM U3 3THX MPEAMETOB (HOPMUPOBATH MPECTABICHUE O LETOCTHOM HAYYHO U
KapTUHE MHpa, U YHUBEpPCAIbHbIE Y4eOHbIC JeHCTBUS (MMO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,
peryasTUBHBIE), KOTOpPhIE O0OECIeUnBarOT (POPMHUPOBAHHWE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TENHHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS

ba3oBble Jornvyeckue aelcTBUSA:

YMEHMS UCTO0JIb30BATh TPUEMBI JIOTHYECKOTO MBIILICHHS TPYU OCBOCHUHU 3HAHUI: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUN (BBIACISITH WX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JAPYTUMH
MOHSATUSMHM), WCTOJIB30BaTh MOHATHS JUIs OOBSICHEHHs] OTHCIBbHBIX (DaKTOB W SBJIICHHM, BBIOMpATh
OCHOBaHHUSI M KPUTEPUH JUIS KIaCCU(PUKAIMK XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEaKIIHi,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIY OOBEKTAMU HW3Y4YCHHS, CTPOUTH JIOTHYECKHE
paccyxieHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), JICJIaTh BBIBOJIBI M 3aKITIOUCHUS,;

yMEHHE TIPUMEHATh B TIPOIecCe TMO3HAHWS TOHATHS (NMpeAMETHhIE W MeTalpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIh3YEMbIC B XUMHH, TPEOOPA30BHIBATh NTUPOKO MPUMEHSIEMbIC B
XUMHUHU MOJICTIbHBIC TPEACTABICHUS — XMMHYECKHH 3HaK (CHMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMmysia u
ypaBHEHHUE XHMHUYECKOW pEaKlUu — MPU PEHICHHH YYeOHO-TIO3HABATEIbHBIX 3a/lad, C Y4ETOM ITHX
MOJICJIbHBIX MPEACTABICHUM BBISBISATh W XApAKTEPU30BATh CYILIECTBEHHBbIC MPU3HAKK HU3YYaAEMbIX
00BEKTOB — XHMHYECKHX BCIIECTB M XUMHUYECKUX PpEaKIUd, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEUMS B U3y4AaEMbIX ITPOIECCAX U SABJICHUSAX.

ba3oBrle nccienoBarebCcKue AeCTBHS.

YMEHHUE HCIO0JIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KAay€CTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

NpuOOpeTeHne OmbITa MO I[JIAHUPOBAHHWIO, OPraHU3alldd ¢ [POBEICHUI0  YYCHHUYECKHUX
OKCIEPUMEHTOB, yMEHHE HaOMI0JaTh 3a XOJOM IMPOLecca, CAMOCTOSITEIBHO MPOrHO3UPOBATh €ro
pe3ynbTaT, GopMyIupoBaTh 000OIIEHNS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OTBITA, NCCIEAOBAHNUS,
COCTaBIISATh OTYET O MpOAeTaHHOU padoTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMPATh, aHATH3UPOBATH U WHTEPIPETUPOBATh MHPOPMAIUIO PA3IMYHBIX BUJIOB U (HopM
MPEACTABJICHUS, MOJYyYaeMYK M3 Pa3HbIX MCTOYHMKOB (HAy4HO-TIOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOTO
COJIepKaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), KPUTHUECKH OIIEHMBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPHUMEHSATHh pa3W4YHble METOAbl M 3ampoChl TpHU TIOMCKEe M OTOOpe HH(pOpMAIUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JJIs BBINOJHEHUS Y4YeOHBIX M TIIO3HABATEIBHBIX 3a/ad
OTpeNeNnéHHOT0  TUMA, MNPUOOpPETeHHe OmbITa B  OOJACTH  HCIOJIB30BaHHUS  WH(MOPMAIMOHHO-



KOMMYHHMKATHBHBIX TEXHOJIOTMM, OBJAJACHHUE KYJIbTYPOH aKTHUBHOTO MCIOJIb30BAaHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpPMY MpeACTaBICHUs HWH(POPMAIMU U
WLTIOCTPUPOBATH pelIaeMble 3a7a4ll HECIOKHBIMU CXeMaMH, JuarpaMMaMH, IpyruMu GopMamu rpaduku
M UX KOMOMHAIHUAMIU;

YMEHHUE HCIOJIb30BaTh U aHAIM3UPOBAThH B Mpolecce YUeOHON M MCCIe0BATEIbCKON AEATEIbHOCTH
UHGOPMALMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3AHCTBA M TPAHCIOPTa HAa COCTOSTHHE
OKpYKaroLEel NPUPOIHON CPEBI.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBUSA:

YMEHHMS 3a]1aBaTh BOIIPOCHI (B XOJ€ Auaiora u (Win) JUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOIl TEMBI,
(bopMynHpOBaTh CBOU MPEAIOKEHHS OTHOCHTEIHHO BBIIOJHEHUS PEAJIOKEHHOH 3a/1a4H;

YMEHHS TPEACTaBIATh IOJIYYEHHbIE pE3yJabTaThl NO3HABATEJIbHON JESITEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeJlaTh IPE3EHTAIMI0 PE3y/IbTaTOB BBIIOJHEHUS XHMHUYECKOTO JKCIEPHUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI TIO UCCIECOBAHUIO CBOMCTB BEIIECTB, YY€OHOTO MPOEKTA);

YMEHHsSI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOW II03HABATEIbHOW H
HCCIIEIOBATENIbCKONW JESITEIbHOCTH NpPU PELIEHUH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE y4yéTa OO0IIMX
MHTEPECOB U COTJIACOBaHMSI TNO3MLIMH (00CYyXJIeHHsS, OOMEH MHEHHSIMH, «MO3TOBbIE IITYpMBI»,
KOOpJUHAIUSI COBMECTHBIX JE€HCTBUHM, OINpeAeseHHEe KPUTEPUEB IO OLIEHKE KadecTBa BBINOJIHEHHOU
paboThI U ApYyTHE).

PerynsiTuBHbIe yHUBEpPCAIbHbIC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOATEIbHO OMNpeAeNsATh IeNd JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJMPOBaTh M NpPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JEATEIbHOCTh, BbIOMpaTh Hauboliee
3¢ dexTuBHBIE CMIOCOOBI PEIICHHS YIeOHBIX M TMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHPHO COCTABIISTh WITH
KOpPPEKTUPOBATh NPEMI0KEHHBIM AITOPUTM JEHCTBUN NPU BBINOJHEHMH 33JaHUNA C YYETOM IIOJYyYEHUS
HOBBIX 3HaHUH 00 M3y4aeMbIX 00BEKTAaxX — BEIIECTBAX U PEAKIMSIX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LI€JU, YMEHHME HCIIOIb30BaTh M AHAJIW3MPOBATH KOHTEKCTHI, NPEAJIAracMblc B
YCIIOBUHM 3aJJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00A3aTENBHOTO COJEP>KAHUS, YCTAHOBIEHHOTO
IaHHOH (enepanbHON paboyell MporpaMMoOM, BBIICISAIOT: OCBOCHHBbIE 00YYalOUIMMUCSA HAaydHbl€ 3HAHMS,
YMEHHUsS M cocoObl JelcTBuUi, cnennduyeckue s MpeaMeTHON o0nacTi «XuMus», BUABI JESTeIbHOCTH
[0 IOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaly, NpeoOpa3oBaHUIO U NPUMEHEHUIO B Pa3JIMYHBIX
Y4eOHBIX U HOBBIX CUTYaLHSIX.

K xoHuy oOyuyenus B 8 Kiacce npeaMeTHbIE pe3ysbTaTbhl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTb
C(OPMHUPOBAHHOCTh y OOyUarOIUXCS YMEHUI:

® DpacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IOHSTHH: aTOM, MOJIEKYJA, XUMUYECKUM DJIEMEHT,

IIPOCTOE BEILECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,

OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca,

MaccoBas J0JIsI XMMUYECKOTO 3JEMEHTa B COEAMHEHUHU, MOJIAPHbIM 0O0BEM, OKCHJ, KHCIOTa,

OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIICHHs, XMMHYECKas PpeaKLus,

KJaccu(UKalysl peakuuid: peakiuu COEAMHEHUs, PEaKUUH pas3JIoKEHUs, peakluu 3aMelleHHs,

peakuuu oOMEHa, 3K30- M SHJOTEPMUYECKHE PEaKLUH, TeIIoBOM 3(PQeKT peakiuu, sIpo aToma,

AJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTalb, paguyc aToMa, XUMHUYECKas CBs3b, MOJSpHAs U

HENoJIApHasl KOBAJECHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH, PacTBOpP, MaccoBas A0

BellecTBa (MPOLEHTHAs! KOHIIEHTPALUs) B PaCTBOPE;

® JLIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHM M MPUMEHATH OTU NOHATHS IpU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUN;

® CIIOJIb30BaTh XHUMHUYECKYI0O CHMBOJIUKY JUIS COCTaBieHUS (OpMYNl BELIECTB M YpaBHEHHI
XUMHUYECKUX PEaKLINN;



OTIPEJICNIATh BaJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHApPHBIX COCOUHCHHSX, CTENCHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCOUHCHHSX, NPUHAIICKHOCTh BEIIECTB K OMPEISICHHOMY KiIaccy
coenmuHeHUH 1o (opmynaM, BUJ XUMHYECKOW CBS3U (KOBAJICHTHAs W MOHHAs) B HEOPraHHYECKUX
COC/IMHECHUSIX;
packpsiBaTh cMbIci Ilepuogmueckoro 3akona J[. M. MeHnaeneeBa: IeMOHCTPUPOBATh NOHUMAHHE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT HX IMOJIOXKEeHUS B [lepuoanueckoi
CUCTEME, 3aKOHOB COXPaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISPHOIO
Y4€HHMs, 3aKOHa ABOTaJIpo;
OTHCHIBATh W XapaKTepPU30BaTh TaOMW4Hyto ¢opmy lleproamueckoit CHUCTEMBI XUMHYECKHX
JJIEMEHTOB: pa3jMuaTh TOHITUSA «TJaBHas moarpynmna (A-rpynma)» u «mobounas moarpymma (b-
TpyIa)», Majble W OOJBIIHE TEPUOJIbI, COOTHOCUTh O0O3HAYEHHUsS, KOTOPHIE MMEIOTCS B TaOIHIE
«Ilepuognueckass cucrema xumuueckux dnemeHtoB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee 4ucio
AJIEKTPOHOB U paclpeieeHUe UX MO0 IEKTPOHHBIM CIIOSIM);
KJIacCU(PHUITMPOBATh XUMHYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE Peakiuu (1o
YHCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPa3JIMYHBIX KJIACCOB,
MOATBEPIK/Ias OIMUCAHUE TMPUMEPAMHU MOJICKYISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKkumii;
MMPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;
BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHUYECKOTO 3JIeMEHTa 1Mo (GopMyJie COeTMHEHUS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Tsl 0 ypaBHEHUIO XUMHUYECKOMN pEeaKIuu;
MIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTENBHON JEATENIBHOCTH — AaHAJIW3 W CHUHTE3, CPaBHEHHUE,
000011eHre, CCTeMaTU3alllI0, KJIacCU(UKALINIO, BHIIBICHUE IPUUUNHHO--CIIEICTBEHHBIX CBSI3eH — ISt
M3Y4YEHUs] CBOWCTB BEILECTB U XMMHUYECKUX PEAKIMI, €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUS —
HaOIIOZICHUE, U3MEPEHNEe, MOICTMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN U MBICIICHHBIH);
CJIeIOBaTh IPaBHJIaM IOJIb30BAHUSI XUMUYECKOM MOCY10i1 U J1a60paTOpHBIM 000PYAOBAHUEM, a TAKKE
mpaBuwiiaM oOOpallleHusi C BElIeCTBaMU B COOTBETCTBHUM C MHCTPYKUMSIMH 110 BBIIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OTBITOB M0 MOJYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BELIECTB (BOIOPOIa
U KHCJIOpOJa), HPUTOTOBJICHHUIO PACTBOPOB C OMNpeAENEHHOW MaccOoBOM J0jei pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XMMHUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PAaCTBOPOB
IeJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (Jakmyc, heHondTanenH, MeTHIOPAHXK U IPyTue).
KOHIly oOy4yeHHs B 9 KJjiacce IpeIMEeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaxaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHMOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULIATEIHHOCTD,
CTETeHb OKHCIICHUS, XUMHUUYECKasi peakius, XUMHUYECKas CBS3b, TEIJIOBOM A(PQEKT peakiuu, MOIb,
MOJISIPHBI  O0BEM, PpACTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs AUCCOIMAIINSA,
peakiuu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHE, OOpaTUMble W HEoOpaTUMbIe
peaklMy, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, aIJIOTPONHUs, aM(OTEPHOCTb, XHUMHUYECKash CBI3b (KOBAaJIEGHTHas, HOHHA,
MeTaJTndeckasi), KpucTajlInyeckasi pemérka, KOppo3us METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npeaenbHo gonycruMas konuentpamus 11K BemecTtsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKHX TMOHSITHUM M NPUMEHSTh 3TH TOHSATUS MPHU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
® JCMONB30BaTh XUMHUYECKYI0 CHMBOJMKY MJIsi COCTaBlIeHUS (QOpMYNT BEIIECTB W YpaBHEHHIA
XUMUYECKUX PEAKIUN;



® ONpeAeNsATh BaJEHTHOCTb M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B COEIAMHEHUSAX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTb BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH IO
dbopmynaM, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAsS, METAIIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps] MOHA MO XUMHUYECKOH (opmyne, XapakTep Cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
e packpbiBaTh cMmbica Ilepuommueckoro 3akona JI. M. MeHngeneeBa W JAEMOHCTPUPOBATH €r0
MOHMMaHHWe: ONUCHIBaTh M XapakTepu3oBaTh TaOnmuyHyro ¢Gopmy Ileproauueckoil CHCTEMBI
XMUMHMUYECKUX D3JEMEHTOB: pa3juyaTh IOHATUS «rjaBHas mnoarpynna (A-rpymnma)» U «11o0o4Has
noarpymnmna (b-rpymnma)», Maneie u 60JbIIME IEPUOJIBI, COOTHOCHTH 0003HAUSHHSI, KOTOPbIE HMEIOTCS B
MEPUOJUYECKON TabauIe, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XUMHUYECKHX
2JIEMEHTOB (COCTaB U 3aps] fAApa, OOlIee YNCIIO AIEKTPOHOB U PACHPECIIEHUE UX IO 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JJIEMEHTOB M MX COCIUHEHUU B
Ipeienax MajbIX EPUOJIOB U IVIaBHBIX MOATPYIH C YIETOM CTPOCHHS UX aTOMOB;
e KIaccu(UUUPOBATh XUMUYECKUE AIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHUE peaklnuu (110
YHUCIy M COCTaBy YYAacTBYIOIIMX B pEaKLUMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO H3MEHEHUIO
CTETEeHEW OKUCIICHNUS XUMHYECKUX 3JIEMEHTOB);
® XapaKTepu30BaTh (OIMHUCHIBATH) OOIMIME W CHEIUPUIECKHE XUMUUYECKHE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOJATBEP)KJas ONHMCAHWE NpPUMEpPaMH MOJIEKYJISPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
® COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHYECKON NUCCOLMALMU KHUCIIOT, IIeJoued U cojeil, MoJIHbIE U
COKpAallIEHHbIE YpaBHEHHUS peakuii HOHHOTO OOMEHa, ypaBHEHHUS peakiuil, MOATBEP>KIAr0IINX
CYIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;
® pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN MOCPEACTBOM COCTaBICHUS
AIIEKTPOHHOTO OallaHca 3TUX peakluit;
® [POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BOZMOKHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;
® BBIYUCIATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO AJIEMEHTa 1o (GopMyJie COeIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakinu;
e coOmo/aTh MpaBWJIa MOJB30BAaHUS XMMHUYECKOH MOCYIoM M J1abopaTopHBIM O00OpydOBaHHEM, a
TaKkKe MpaBuia OOpalleHHs] C BEHIECTBAMHU B COOTBETCTBHHM C HHCTPYKLIUSIMH I10 BBIIOJIHEHHIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTIJIEKUCIIOTO Ta3a);
® [POBOJUTH PEAKIIMH, TOATBEPIKAAIONINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD
OTBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOAUI-, KapOoHaT-, Pocdar-, cuiukar-, cyiabdar-, TUIPOKCUI-
MOHBI, KATUOHBl AMMOHUSI U MOHBI M3YyYCHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB;
® MPUMEHSATH OCHOBHBIE OIEpAllMH MBICIUTEIbHON IESITENbHOCTH — aHalU3 U CHUHTE3, CpPaBHEHUE,
0000111eHIEe, CCTEeMaTU3alIMIO, BBISBIIEHUE IPUYHMHHO-CIICICTBEHHBIX CBSI3€H — I U3YYCHUS CBOWCTB
BEIIECTB M XHMHUYECKUX pPEaKIMH, eCTeCTBEHHO-HAay4YHbIE METOJ/Ibl MO3HAHUS — HaOmoJIeHHe,
U3MEpEeHne, MOIETMPOBAHUE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIIACC

KoanuecTBO 4acos

Ne HaumeHoBaHMe pa3/iesioB H TeM MPOTrPaMMbI K I JJIEKTPOHHbIe (WHPPOBLIE)
n/n pas porp Bcero OHTPOABHDIC PaKTHUECKHE o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHSI
11 Xumust — BakHast 00JIaCTh €CTECTBO3HAHUS U TPAKTHUECKOM 6 5 Bubmmoreka LJOK
' JIeATETHOCTH YeT0BEKa https://m.edso00.ru/7f41837c
bubmauoreka LIOK
1.2 BemecTBa 1 XuMHU4eCKue peaKInu 19 1 https://m.edso0.ru/7f41837¢
Hroro no pazaeny 25
Pa3zaen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKNX BelleCTB
bu6mmoreka IJOK
2.1 Bosznyx. Kucnopon. [lonsitie 00 okcumax 14 https://m. edso0.ru/7f41837c
bub6mmoreka IJOK
2.2 Bonopon.Ilonsitie 0 KHCIIOTaX U COMAX 6 1 https.//m.edso0.ru/7f41837¢
bu6mmoreka IJOK
2.3 Bopa. PactBopsl. ITousTHE 00 OCHOBaHUAX 12 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmoreka IJOK
2.4 OCHOBHBIE KJTACCHl HEOPTAHHMYECKUX COCTUHECHUH 14 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pasneny 46
Pa3naen 3. [lepuoguueckmii 3axon u Ilepmoanyeckasi cucrema xumuueckux 31emeHToB 1. U. MenaeneeBa. CTpoeHue aToOMOB. XUMHYeCKAasi CBSI3b.
OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHHU
31 ITepuoanueckuii 3axkoH u [lepruonnueckast cucreMa XMMHUYECKUX 14 bubmmoreka [IOK
' snementoB JI. Y. Mennene-esa. CTpoeHne atoMa https://m.edso00.ru/7f41837¢
Bbubnuoreka IJOK
3.2 Xumudeckas cB3b. OKHCIUTENTFHO-BOCCTAHOBUTENBHBIE PEAKIIUN 12 1 https://m.eds0o.ru/7f41837¢
Bbubnuoreka IJOK
Hroro no pasaeny 26 https://m.edsoo.ru/7f41837c
P 5 Bbubnuoreka IJOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 5
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9 KJIACC

KoanuecTBO 4acos

JJIeKTpOoHHBbIe (U poBbIE)

Ne n/m HaumeHoBaHMe pa3/1esioB H TeM MPOTrPaMMbI Beero KoHTpoJibHbIE [pakTnyeckune 06PA30BATEILHBIE PECYPChI
padoThI padoThI
Paznen 1. BemecTBo u XuMn4yecKue peakiunn
11 [ToBTOpenue u yriryOeHne 3HaH!u OCHOBHBIX pa3/ieiioB Kypca 8 5 1 Bubmmoreka LJOK
' Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiuit 4 bubmmorexa [IOK
https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOITUANNS. XUMUIECKUE PEAKIIUH B 8 1 bubauoreka LIOK
' pacTBopax https://m.eds00.ru/7f41a636
Hroro no pazaeny 17
Pa3zaen 2. HeMeTanabl M UX COeTUHEHHS
21 OO1as XxapakTepuCTHKa XUMUIeCKUX 31eMeHToB VIIA-rpymmsl. 4 bubmoreka [IOK
' T"amorens! https://m.edsoo.ru/7f41a636
29 OO1as xapakTepucTHKa XuMUUeckux 3eMenToB VIA-rpymmsl. Cepa 6 bubmoreka [IOK
' U €€ COeqUHEHNUS https://m.edsoo.ru/7f41a636
23 OO6mast XxapakTepUCTHKa XUMHUIECKUX dJIEMEHTOB V A-Tpymmisl. A30T, 7 bubmmoreka [IOK
' (dochop 1 uX CoeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO6mrast XapaKTepUCTHKA XHMHICCKUX JIeMeHTOB |V A-Tpymimbrl. 8 1 bubmoreka [IOK
' VYraepon v KpEMHHM U MX COEIMH EHISI https://m.edsoo.ru/7f41a636
Uroro no pazueny 25
Pa3nen 3. MeTa/uibl M MX COeIMHEHHS
. bu6mmoreka IJOK
3.1 Obume CeoRCTBa MeTanos 4 https://m.edsoo.ru/7f41a636
N Bubnuoreka IJOK
3.2 Baxneiimme MeTamisl 1 UX COSIMHEHUS 16 1 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pazpgen 4. XuMus 4 OKpykawuias cpega
4.1 BerecTBa v MaTepHaibl B )KH3HU YEIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOE Bpemst 3 bubimorexa [IOK
p p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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Y4eOHO-MeTOAUYECKOE U MaTCPHAJTBHO-TCXHUYECCKOC o0ecreueHue
06p33OBaTeJILHOFO nmpomecca

Kaduner xumum - paboune MecTa ISl yUaIUXCS M yUUTENs], TEXHUUECKHE U MYJIbTUMEIUIHbBIE CPEACTBa
o0y4eHus, KOMIBIOTEP, TPOEKTOP.

YueOHOe 000pya0BaHMe IS KAOMHETa OMOJIOTHH BKJIFOYALT:
* IIpubGops! u 1abopaTopHOE 000pyIOBaHKE (ONITHICCKHE TPUOOPHI, IMOCY/Ia ¥ IPUHAICIKHOCTH);
* CpexncrBa Ha e4aTHOM OCHOBE (TaOJIMIIbI, TOPTPETHI YUEHBIX, TUAAKTUUECKUN MaTepuan);
*  DKpaHHO-3BYKOBBIC cpe/icTBa 00yueHUs (BUICO(DHUIBMBI), B TOM YHCIIE ITOCOOMS HA HOBBIX
MH(POPMAIMOHHBIX HOCUTEISX (KOMITAKT-AUCKH, JIEKTPOHHBIE TOCOOUS | TIp.);
* TexHuueckue cpencTBa 00y4eHUs] — MPOCKIMOHHYIO anmnapaTypy (MyJIbTHMEIUIHBIN POEKTOpP,
KOMITBIOTEP, BXOJI B UHTEPHET);

Y4eOHO-MeTOAUYeCKYI0 JTUTEPATYPY I YUUTEIS U YUALUXCS

1. JInreparypa, ucniosib3yeMasl y4uTeaeM:

OCHOBHasI IUTEPATYpa

1. T'abpuensan O.C. IIporpamma kypca xumuu i 8-11 knaccoB o01ieo0pa3oBaTeabHbIX YUpexKIeHUN. — M.:
Apoda;

2. I'abpuensa O.C. Xumus: § knacc : ydeOHHK 1 001eo0pazoBaTenbHbIX yupexaeHuit. — M.: JIpoda.
3.T'abpuensn O.C. Xumus: 9 xiacc : ydeOHHK 1 0011eo0pa3oBaTenbHbIX yupexaeauil. — M.: Jlpoda.

JOTIOJIHUTEIbHAS JTUTEPATYPa

3. Xumusi: 8 Ki1acc: KOHTPOJIbHbIE U MTpoBepouHble padoThl K yueoHuky O.C. 'abpuensHa «Xumus. 8 Kiacc»
/ O.C. T'abpuensn, [1.H. bepe3kun, A.A. YmakoBa u ap. — M. : Jlpoda;

4. Anxumuk (http://www.alhimik.ru/) - ogus U3 Iydimmx caliToOB PyCCKOSI3BIYHOTO XUMHUecKoro MHTepHeTa
OpUEHTUPOBAHHBIN HA YUHUTENS U YUCHHKA, IpenoaBaTelisd u cTyleHTa. 2. Jluteparypa, pekomeHayemas

IS yYaumxest.

OCHOBHasl IUTEpaTypa

1.I'a6puensn O.C. Xumus: 8 kiacc : ydeOHUK 1t 0011eo0pa3oBaTenbHbIX yuapexaeHuil. — M.: Jlpoda.
2. T'abpuensu O.C. Xumus: 9 kiacc : yaeOHUK 1151 001eo0pa3oBaTeabHbIX yupexaeHuii. — M.: JIpoda.
JOTIOJIHUTEIIbHASL TUTEPATypa

1. XKypnan «Xumus B MIKOJIEY;

2. Konutpen - Xumus maas Beex (http://kontren.narod.ru). - uapopMannoHHO-00pa30BaTeIbHbIN CANT 115
TeX, KTO U3y4aeT XUMHUIO, KTO €€ MPETOIaeT, Ui BCEX KTO HHTEPECYETCS XUMUCH.

3. Anxumuk (http://www.alhimik.ru/ - ogus u3 aydimmx caiToB pyCCKOSI3BIYHOIO XUuMHUUeckoro MHTepHera
OpPUEHTUPOBAHHBIN HA YYUTENS U YICHUKA, TIPENOJIaBaTEeNsl U CTY/ICHTA.

4. JHUMKJIONEJUYECKUH CI0BAPD IOHOTO XUMHKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas anekTpoHHas mmkoja. https://resh.edu.ru/

2. "Anxumux" http:/alhimik.ru

3. Kypnan «Xumust u xxu3Hb»io - https://hij.ru/

4. ITogbopua nuTeparypsl o xuMuuio http://c-books.narod.ru/
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. Kypnan " 1 centsiOps" - https://1sept.ru/
. Uadoypox https://iu.ru/video-lessons
. C60pHI/IK cTaTeil 0 XMMHUYECKHX JJIEMCHTAX, I/IJ'IJ'IIOCTpI/IpOBaHHHﬁ OINMNCAaHUEM DKCIICPUMCEHTOB.

http://www.periodictable.ru

8. bubmuoreka I{OK https://m.edsoo.ru/7f41a636
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