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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XMMHKM Ha YpOBHE OCHOBHOIO 00Imiero oOpa3oBaHHUs COCTaBlIeHa Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOH NPOrpaMMbl OCHOBHOT'O OOIIETro
obpasoBanus, npeactaBieHHbIX B PI'OC OOO, a takke Ha ocHOBe (enepanbHOU paboyeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICHIMU MPENoJaBaHusl y4eOHOro mpeamera «XuMus» B 00pa3oBaTesIbHbIX
opranuzanusx Poccuiickoit @enepanum.

[TporpaMMma 1Mo XuMuH JaET MPEACTABICHHUE O IEJAX, OOIICH CTpaTernd OOYYCHHsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJCTBAMH Y4YeOHOro IpeIMeTa, YCTaHaBIMBAaeT 00s3aTelbHOE MpPEIMETHOE
CoJIep’KaHue, IPelyCMaTpUBAET PAcIpeAesieHue €ro Mo KjaccaM U CTPYKTYpUpPOBAaHME IO paslenaM U
TEMaM I[pOrpaMMbl 10 XHMHUH, OIPEAENAECT KOJUYECTBEHHbIE M KAyeCTBEHHBIE XapaKTEPUCTUKU
COJIEpXKaHUsl, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh U3YYCHHUS XUMHH C YU4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKKA Y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydJarommxcs,
orpeneNnseT BO3MOKHOCTH IpPEIMETa JJs peain3alui TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTenbHOl MpOrpaMMbl Ha YpOBHE OCHOBHOIO oOmIiero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yapTaTaM OOYYEeHHS XHMHH Ha YpOBHE II€J€il HM3yueHHUs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIbHON I€ATEIHbHOCTH 00yYaIONIerocs 0 OCBOCHUIO YUeOHOTO COAEePKAHMUS.

3HaHMEe XHMHH CIYXHUT OCHOBOM Mg (OPMUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
MPEJICTABICHUA O MAaTepUAIBHOM EJIMHCTBE MHpPA, BAKHYIO pOJIb HIPAIOT (OPMHUPYEMBIC XUMHECH
MPEJICTABICHUS O B3aMMOIIPEBPAIICHHUSIX SHEPTUU U 00 PBOJIOIUU BEIIECTB B MPUPOE, O MYyTAX PEIICHUs
IO0ANBHBIX TPOOJIEM YCTOWYUBOTO PA3BHTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOMU, MMHINEBON U
9KOJIOTHYECKOM 6€30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEW Il caMOpa3BUTUS U (HOPMHUPOBAHUS KYJIBTYPBI
JMYHOCTH, €€ 0011el u (yHKIIMOHATIbHONW IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHNUE MBIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydYaroluXcsi, HABBIKOB
WX CaMOCTOSITEIbHOM Y4YEOHOW MAEsTENHbHOCTH, AIKCIIEPUMEHTAIBHBIX W HCCIENOBATEIbCKUX YMEHHH,
HEOOXOUMBIX KaK B TOBCETHEBHOM JKU3HH, TaK U B TPOGECCHOHATBHON JesITENFHOCTH;

3HAKOMHUT CO CHENU(PHUKON HAYYHOTO MBIIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO TPUPOJBI U YENOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TaoM B (OPMUPOBAHUU ECTECTBEHHO-
HAay4YHOU TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K
PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUECKOE 00pa3oBaHHE 00Yy4arOIINXCS.

JlanHple HampaBlieHUs B OOyYEHHUU XMUMHH OOECTeUMBAIOTCSA CHEMU(PUKON COMepKaHUsl yuyeOHOTro
MpeMeTa, KOTOPBIN SIBISIETCS MENarornYecku adanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAyKH XMMHUU Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHUs OpPUEHTHUPOBAH Ha OCBOEHHE
00y4JalOIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TIOHATUNA XWMHH, OCHOB HEOPTaHWYECKOW XUMHUU U
HEKOTOPBIX OTJEIHHBIX 3HAYNMBIX MOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa comep aHusl IpOrpaMMBbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJXOa K
e€ uzydyenuto. CozepkaHue CKJIQIbIBACTCS U3 CUCTEMBI MOHATHI O XMMUYECKOM DJIEMEHTE U BEIECTBE H
CUCTEMBI TIOHITHIA O XUMUYECKOW peaknuu. OOe 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 1O MPHUHIIUAITY
MOCIIEI0BATEIBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIH BELIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE SMITMPUYECKH MOJTYYEHHBIX M OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITTOJIHSAS (PYHKIUN OOBSCHEHUS U
MPOTHO3UPOBAHUSL CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHUSI U TMOJy4YEHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHHE TPOTpaMMBbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTABJISIFOLIEH HAYYHOM KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOM MPUPOJbI, HEHHOCTHOTO OTHOIIEHHS K
HAay4YHOMY 3HAHHIO U METOJaM MO3HaHUs B HayKe. M3yueHrne XuMUU MPOUCXOTUT C IPUBJICUCHUEM 3HAHUM



13 paHee U3yUYCHHBIX YUeOHBIX npeaMeToB: «OKpykaomuii Mupy, «bruonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Tpu u3ydyeHnn XUMUU MPOUCXOIUT (HOPMHUpPOBAHHE 3HAHUN OCHOB XMMHMUYECKOI HayKu Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUYECKON NEATEIPHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3aa4a yueOHOro mpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUUECKUX 3HAHUHN
— BaXHEWMMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX IOJOXKEHUH, ITOCTYIMHBIX O0O0OIIEHHIA
MHUPOBO33PEHYECKOT0 XapakTepa, f3blka HAayKd, B NMPUOOUICHMHM K HAyYHBIM METOJaM IIO3HaHUsS IpH
U3YyYCHHUH BEIIECTB M XUMHUCCKUX PEaKIHii, B (JOPMUPOBAHUYU U PA3BUTUHU MTO3HABATEIBHBIX YMEHUH U UX
NPUMEHEHUU B y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKOM AEITeTbHOCTH, OCBOCHUHU MPABHII
0€301acHOT0 00paIlIeHus C BEIIECTBAMH B TOBCEJHEBHOM JKU3HU.

[Tpu mM3ydyeHUn XUMUU Ha YPOBHE OCHOBHOIO 00IEro oOpa3oBaHMs BaXXHOE 3HAUECHUE MPUOOpenn
TaKue LEeJH, KaK:

— (GopMUpOBaHHE HWHTEIJIEKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY TMPHHATUIO PEIICHUH, CIIOCOOHOM ananTHpoBaThCsi K OBICTPO
MEHSIOLTUMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh O0YYCHHS Ha CUCTEMATHUECKOE MPHOOIICHIE 00YJAIOIIMXCS K CAMOCTOSTEIIbHOU
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obOecIieueHre yCIOBHIA, CIIOCOOCTBYIOIINUX MPHOOPETEHUIO 00YIAIOIIMMHUCS OIBITa Pa3HOOOpa3HOH
NEeSTENIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), UMEIOIINX
YHUBEPCAJIbHOE 3HAUCHHE ISl PA3IIUYHBIX BHJIOB JIEATEIHLHOCTH,

— (opmupoBanmue oOmiei (yHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIE
YMEHUH OOBSCHATH U OLEHHUBATDH SBJICHUS OKPYXAIOIIEr0 MUPA, MCIIOJIb3YS 3HAHHUSA U OIBIT, OJTYyYCHHBIC
Opy U3yYEHUH XUMUHU, NPUMEHSATh WX MPU PElICHUH MpoOJeM B TMOBCEIHEBHON >XM3HU M TPYIOBOM
NesITeITbHOCTH;

— ¢opmupoBaHHe y OOy4yarOMMXCs TyMAaHUCTUYECKMX OTHOLICHWH, TIOHUMAHUSA IE€HHOCTU
XUMUYECKUX 3HAHUU JUIsT BBHIPAOOTKHM DKOJIOTHYECKH IE€JIECO00PA3HOTO TMOBEJAEHUS B OBITY U TPYIOBOI
JeSITebHOCTH B LEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel PUpOIHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W CAaMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHs OOIIEUelIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mHpoduis u
HANpaBJICHHOCTH JATbHEHIIIEro 00yIeHHUSI.

OOmiee 49McaO 4YacoB, OTBENEHHBIX U M3Y4eHHS XHMMHUUM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuun. Posib XMMHMM B KU3HM 4YellOBeKa. XMMHS B CHCTEME HayK. Tena M BellecTBa.
@duznyeckue CBOICTBa BelIeCTB. ArperatHoe cocTosiHMe BemiecTB. lloHATHE O MeTonax NO3HaHMS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31eMEHThl. CHUMBOJIBI XMMMUYECKHUX 3JIeMEHTOB. lIpocTeie un
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenpHas aromMHas Macca. OTHOCHUTENbHAs MOJEKylIspHas Macca. MaccoBas 10s
XUMHUYECKOIO 3JIEMEHTA B COCIMHECHUH.

KonuuectBo BemectBa. Mosb. MonsipHas macca. B3auMocBsA3p KOJIHMYECTBAa, MacChl M 4uUCIa
CTPYKTYPHBIX €IWHUII BeulecTBa. Pacuérel mo GpopmynaMm XUMHUUECKUX COCTMHEHUH.

®u3nuecKkue U XMMHUUYECKHE SIBJICHHA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPaHEHHUS
Macchl BellecTB. XumHueckue ypaBHeHus. Kiaccupukanuss XUMHUECKUX peakuui (coelnHEeHus,
Pa3oKEeHHMS, 3aMeIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUYECKOH IMOCY0H, MpaBuiaMu padbOTHI B 1a00OpaTopuu U npuémMaMu oOpaiieHus ¢
1abopaToOpHBIM 000pYyI0BaHUEM, U3YUCHHE U ONMUcaHue (PU3NYECKUX CBOMCTB OOPa3I[0B HEOPTraHMYECKHUX
BEIIECTB, HaOmroneHne (u3MUecKux (IUIaBJICHHE BOCKA, TasHUE JIbJa, PACTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKHUX (TOpEHUE CBEYM, MPOKAJTUBAHUE MEIHON MpPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOM) SIBII€HUH, HAOJIOJIEHUE U OIMCAaHUE IMPU3HAKOB IMPOTEKaAHUS
XUMHYECKHX pEaKIHi (pa3ioKeHHe caxapa, B3aUMOJACHCTBHE CEPHON KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxenue ruapokcuga meau (ll) mpu HarpeBaHuu, B3aMMOECHCTBUE Kelie3a C PACTBOPOM COJU MEIU
(I), u3ydeHue crocoOOB paseieHHs CMeceil: C MOMOIIbI0 MarHuTta, (QUIBTPOBaHHE, BBIIIAPUBAHUE,
JUCTWIIISAIMS, Xpomarorpadus, NpPOBEACHUE OYUCTKM IIOBApEHHOM coJIM, HAONIOJAEHHE M ONMCAHHE
pE3yJbTaTOB IPOBEAEHUS ONBITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOAEIEH
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHT u npoctoe BemiectBo. Haxoxnenue
KHCJIOpO/ia B MpUpoje, PU3HNUecCKue U XUMUYecKue cBoMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciaopona. CrocoObl TMOMY4YeHHsI KHUCIOpOoAa B J1abOpaTOpUUM U NIPOMBINUIEHHOCTH. Kpyroeopor
Kuciopoaa B npupoge. O30H — amnoTponHast MoAM(pUKALUS KHCIOPOa.

TemoBoi 3P PeKT XMMUUECKON peaKkIi, TEPMOXUMUYECKIE YPaBHEHUS, IK30- U SHAOTEPMUUECKUE
peakuuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHNe BO3lyXa, YCHJIEHHE MapHUKOBOTo 3¢ dekra, paspyiieHue
030HOBOTO CJIOSI.

Bonmopon — snemeHT M mpocTtoe BemecTBo. HaxoskaeHue Bogopoja B NpHpone, (pusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTs! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HacklieHHbIE M HEHACHIIIIEHHBIE
pacTBOpBl. PacTBOpUMOCTB BEIIECTB B BOJE. MaccoBasi 10151 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA
BoAbl. OcHOBaHusA. Poiib pacTBOpOB B NpHpOAE W B KM3HU 4YelloBeKa. KpyroBopoT BOIbI B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYNCTKA IPUPOIHBIX BOJ.

Knaccudukamms HEOPTaHNYECKUX COCTUHEHUN. OKCHUIEL Knaccuduxkanus OKCHJIOB:
coseoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE) U HecoeoOpa3yromue. HomeHknaTypa OKCHIoB.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuioB.

OcnoBanus. Knaccudukanus ocHoBaHW#: IIENOYM M HepacTBOpHUMBIE ocHOBaHMsA. HoMmeHkmarypa
OCHOBaHUH. PU3MYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [lomyueHrne oCHOBaHUM.

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kuciaor. @u3nuecKkue 1 XUMHUYECKHUE CBOWMCTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenknarypa coneil. @usnueckrue U XuMudeckue cpoctsa cosueil. [lonyuenue coneit.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OIpeleleHHe COJep)KaHusl KHUCIOpoJa B BO3AyXe, IOJNydyeHHe, coOupaHue,
pacro3HaBaHHe U U3YUYECHUE CBOWCTB KUCIOPOAA, HAOIIOACHNE B3aUMOICHCTBHS BELIECTB C KHUCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHMsI M IMpEKpallleHusi ropeHus (moskapa), O3HaKOMJIEHHE C oOpa3laMu OKCHUIOB U
OTKCaHKE UX CBOWCTB, MOJIY4YCHUE, COOMpaHHE, PAcIIO3HABAHNUE U U3YYE€HUE CBOMCTB BOAOPOAa (TOpeHue),
B3auMojieiicTBue Bojmopoga ¢ okcumom wmeau (1) (BO3MOXKHO HCIIONB30BaHHUE BUICOMATEPHAIIOB),
HaOroieHne o0Opas3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOECHHOCTEH pacTBOPEHUs
BEIIECTB C Pa3jIM4HON PacTBOPUMOCTHIO, MPUTOTOBIICEHHE PACTBOPOB C OMPENEIEHHON MaccoBOil nosei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICWCTBHE BOJBI C MeTaIaMd (HaTpHUeM M Kajibl[ueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUATIOB), HCCIEIOBAaHUE OOPA3I[0B HEOPraHUYECKHX BEIIECTB PAa3INYHBIX
KJIaCCOB, HAOJIOJEHUE M3MEHEHHsI OKPAaCKM WMHIMKATOPOB B PAcTBOpaxX KHUCIOT W IIENIOYeH, M3ydeHHe
B3aumozeiicTBus okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCJIOT C METalJIaMH, peaKiuil
HEUTpaau3aluuy, IOJyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajula JPYruM U3
pacTBOpa COJIM, pElIEHUE SKCIIEPUMEHTANBHBIX 33/ay Mo TeMe «BaxkHeillue Kiacchl HEOPraHUYECKHX
COCIMHEHUI».

Iepuoauveckuii 3axkon u Ilepuoamueckasi cucrema xumudyeckux 3jementoB JI. H.
MennesieeBa. CTpoeHHe aTOMOB. XMMHYeCKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBrle MOMBITKH KJIACCU(PUKALNUKA XUMHUYECKUX dJIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILIeJI0YHbIC U IIEI0YHO3EMETbHBIC METAILIbI, TAJIOT€HbI, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOPbIE
00pa3ytoT am(poTepHbIE OKCUIBI M THAPOKCHUIBI.

[Tepuoanueckuii 3akoH. I[lepuogmueckas cuctema xumuueckux snemeHtoB [[. WM. Menneneesa.
Kopotkonepuoanas u jmuaHonepuoanas Gopmsl [lepuoanueckoit cucremMbl xumuyeckux aaemenToB . U.
Mengeneesa. I[lepuoast u rpynmnbl. Du3nuecKuid CMBICT HOPSAIKOBOTO HOMEpA, HOMEpPOB IepHoja U
IPYIIIbI AJIEMEHTA.

Crtpoenue aromoB. CocraB aroMmHbIX saep. M3ortombl. 3OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o6osouek aromoB mepBbix 20 xumudeckux siaemeHToB [lepuommueckoit cucremsl JI. M. Menpgeneesa.
XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTa Io ero mnosnoxeHutro B llepmommueckoit cucreme [I. WM.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHMHUYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyIIaM U Mepruoam.

3nauenue llepmomnueckoro 3akoHa u Ileproguyeckoll CUCTEMBI XMMHYECKHMX JJIEMEHTOB MJIS
pa3BuTUs Hayku U npakTtuku. J{. . MenzaeneeB — yd€HbIN U TPaXAaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (TONsipHAsT W HEMOJNApPHAs) CBsI3b. DJEKTPOOTPHUIATEIHLHOCTH
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp oxucieHus. OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIponeccel OKucieHHus u
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA IIMHKA C
pacTBOpamMHM KHCJIOT W ILIEIO0YEH, MPOBEJEHUE ONBITOB, WUIFOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX peaKuil (rOpeHue, peakuu pa3oKeHus, COSIUHEHUS).

Mesxicnpedmemmuuie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3€d NPU HW3YyYEHHH XMMHUU B 8 KJIAcCe OCYIIECTBIIIETCS 4Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBJSIOIIUXCA CUCTEMHBIMU
JUISL OT/IETIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO0u1e ecTecTBEHHO-HAYUHbIE TIOHATHS: HayYyHBIH (PAaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTES,
KJIacCU(pUKalus, NEePUOAUYHOCTb, HAOJNIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBAHHME, W3MEpPEHHUE, MOJEIb,
SIBIICHHUE.

®uznka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOMNBI, PaJUO0AKTUBHOCTS,
MOJIeKyJa, AJEKTPUYECKHI 3apsiji, BEIIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHME BEIECTBa, TIas,
buznyecKkue BeIUYUHBL, €IMHULIBI U3MEPEHHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIC TOPOJBI, TIOJE3HBIE HCKOIAeMEbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIust



[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtema xumudeckux snemeHTtoB [[. M. Menneneena.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB XHMUYECKUX D3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kalus, KaiblUsd M HMX COCIUHEHUH B COOTBETCTBUU C IIOJOKEHHUEM DJJIEMECHTOB B
[Iepuoanueckoii cucTteMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BemecTBa: BHJbl XUMUYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus n HOMEHKJIaTypa HEOPraHMYECKHX BeIeCTB. XMMHUYECKHE CBONCTBA BEIECTB,
OTHOCSIIIMXCS K Pa3/IMYHbIM KJlJacCaM HEOPTaHUYECKUX COEAMHEHUN, FTEHETUYECKAs CBA3b HEOPIaHUUYECKUX
BELICCTB.

Knaccupukanuss XMMUYECKHMX peaKIUil MO0 pa3IuYHbIM MpH3HaKaMm (10 YHUCIy U COCTaBY
YyYacTBYIOUIMX B pEaKIHUM BEIIECTB, M0 TEIUIOBOMY 3(PQEKTy, MO HM3MEHEHHUIO CTENEeHEeW OKHCIECHHUS
XUMHUYECKHX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHIO KaTauu3aTopa). DK30- M HIHIOTEPMHUYECKHE
peakuuyu, TepPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue 0 ckopocTH XMMU4ecKoil peakuuu. [Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusax. [loHATHE O TOMOIrEHHBIX M TIE€TEPOreHHBIX peakuusax. [lomstue o karamuze. Ilomstue o
XUMHUYECKOM paBHOBeCHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTb XHMMHUYECKOW peakUuu U IOJIOKEHUE
XUMHYECKOIO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuy, IIEKTPOHHBIN Oananc OKHCJIUTEIBHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHHMH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil ¢
UCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust 2/IEKTPOIUTHUECKON JUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPONUThI. KaTHOHBI, aHHOHBI.
MexaHu3M IHUCCOLMALIMM BEUIECTB C PAa3jIMYHBIMM BHJIAMU XMMHYECKOHM cBs3u. CTEneHb IHUCCOLMALINU.
CuiibHbIC U CJ1a0bIE DJIEKTPOIUTHL.

Peakiun wmoHHOro oOMeHa. VYCIOBHMS NPOTEKAHUS peakUUil HOHHOrO oOMeHa, IOJHbIE U
COKpalIEHHbIE HMOHHbIE ypaBHEHHUs peakuuil. CBoHcTBa KUCJIOT, OCHOBaHMM U cojJeil B cBeTe
NpeCTaBiIeHU 00 3NEKTPOIUTHYECKON aucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEJIIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTalyioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs), MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTM  XMMHUYECKOW  pEaKkIUH OT  BO3JEHUCTBUS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLIECCA TUCCOLMALINN KUCIIOT, IIeJI0uel U cojei (BO3MOKHO
UCIIOJIb30BaHUE BMJIEO MaTEpUaioOB), MPOBEIEHUE OMBITOB, WJUIIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME oOcaJlKa, BBIJCIIEHHE Tra3a, 0Opa3oBaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX — TIPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peakUMil  (TopeHue, peakuuu
pa3joXKEHUs, COCIMHEHUs), PACIIO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOULIbIO KaueCTBEHHBIX
peakuuii Ha MOHBI, pellIeHUE KCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHue u Gpusnueckue CBONCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJAEHCTBHE C MeTallylaMH, HeMeTajulaMH, Ieiaouyamu). XisopoBoaopon. ConsHast
KHCJIOTAa, XUMHYECKHE CBOWCTBA, IOJIy4eHHE, NpUMEHEHHE. JleficTBME XJIopa M XJOPOBOIOPOAA Ha
OpraHu3M yesoBeka. BaxkHelime XJI0puabl U UX HAXOXKIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHHe M (QU3NYECKHEe CBOWCTBAa MPOCTHIX BELIECTB — KHUCIOPOAa M CEpHI.
AnnotpornHble MOAU(DUKAIIIN KUCIOPOAa U cepbl. XMMUYECKHE CBOHCTBa cepbl. CepoBOJOPO, CTPOEHHE,
¢u3ndeckne U Xxumudeckue cBoiictBa. OKCHIBI Cepbl KaK NMPEICTABUTENN KUCIOTHBIX OKcuIoB. CepHas
KUCIIOTa, (u3Myeckue M XUMHYECKHE CBOMCTBa (0OIIMe Kak TWpeACTaBUTENs Kiacca KHCIOT U
cneunduyeckre). XUMHUUECKUE PEAKIHM, JIeKAI[Me B OCHOBE IMPOMBIIUICHHOIO CIIOCO0a MOIYy4eHUs
cepHoil kucnotel. IIpumeHneHne cepHoil kucioTsel. Cosin CEpHON KHUCIIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-noH. HaxoxxieHne cepsl 1 €€ COCIUHEHUN B MPUPOJIE. XUMHUECKOE 3arps3HEHNE OKPYKAIOIICH
Cpedbl COCIMHEHUSIMU cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHHE BO3J1yXa MU BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALCHUS.



OO6mas xapaktepuctuka smeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTCTICHH OKHCIIEHUS. A3OT, paclpocTpaHeHHe B Mpuponae, (U3MYeckne W XUMHUYECKHE CBONCTBA.
KpyroBopor azora B mpupome. AMMmuak, ero (HpU3MYECKHe M XHMHYECKHE CBOWCTBA, IMOJYyYCHHUE H
npuMmenenrne. Con aMMOHHS, WX (PU3UYECKHE W XMMHYECKHE CBOMCTBa, MpuMeHeHHe. KadecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THasi KHUCIIOTa, €€ MoyiyueHue, (pu3ndyeckrue M XUMUYECKUE CBOMCTBA
(oOme Kak mMpeacTaBUTENs Kiacca KHUCIOT M crneuuduyeckue). Vcrnonp30BaHHEe HHUTPATOB U COJICH
aMMOHHSI B KayecTBE MHUHEPAJIbHBIX YAOOpeHud. XHUMHUYECKOE 3arpsi3HEHUE OKpYXaloulel cpelibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIC MJOXIM, 3arps3HEHHME BO3MIyXa, MOouBbl U BomoéMoB). Docdop,
ajutoTpornHble Monudukanuu docdopa, duzndeckue u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u
docdopHas kucioTa, GU3MUECKUE M XMMHUYECKHE CBOWCTBa, monydenue. McmonpzoBanue Qocdator B
KayeCcTBe MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctuka 37meMeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTETNEeHH OKHCIEHUS. YTJIepo, alIoTPONHbIe MOAU(UKAIINY, paCIPOCTpaHEHUE B IPUPOAE, PU3NUECKHE U
XUMHUYECKHe CBOMCTBa. AncopOrusi. KpyroBopot yriepona B ipupoae. OKCHIBI yTIepoaa, uX GU3NIecKue
U XMMHUYECKUE CBOWCTBA, JICHCTBUE HA YKUBHIE OPraHU3MBI, TOJYyYCHHE W MpPUMEHEHHUE. DKOIOTUYECKUE
npoOJjemMbl, CBsA3aHHbIE ¢ okcuaoMm yriepoxa (IV), rumore3a riao0anbHOTO MOTEIJICHUS KJIMMATa,
NapHUKOBBIN 3 (deKT. YroapHas KHCI0Ta U €€ COH, NX (PU3NUYecKre U XUMUYECKUE CBOMCTBA, MOTyYCHHE
u npuMmeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-MOHBL. lcmonb3oBaHue KapOOHATOB B OBITY,
MEHMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM XO03SCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COCIWHEHHUSX yriepoja (MeTaH,
3TaH, ATUJIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCyCHasl KucioTa). [lpupoiHble HCTOUYHUKHU YIIIEBOJOPOJIOB
(yronb, mOpuUpOIHBIM Ta3, HedTh), MPOAYKTHl HX MepepadoTku (OeH3uH), MX poyib B OBITY H
MPOMBINIICHHOCTH. [IOHSATHE O OMOJOTMYECKH Ba)KHBIX BEIECTBAX: JKUpax, OEIKax, YrieBoJax — M HX
POJIH B JKU3HM 4YeloBeKka. MaTepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, MONydeHHe W mpuMeHeHue. CoenuHeHus
KpemHus B mpupoje. O0uiue npeacrapneHus o0 okcuae kpemuus (1V) u kpemaneBoit kucnore. CUITHKATHI,
WX HCIOJIb30BaHHWE B OBITY, B NMPOMBIIUICHHOCTH. BakHeHIne CTpOWTENbHBIC MaTepUalbl: KepaMHKa,
CTEKJO, IIeMEHT, OeToH, xkene300eToH. IIpoGieMbl 0€30MacHOTO HCIMOJIB30BAHUS CTPOUTEIBHBIX
MaTepUaoB B MMOBCEIHEBHON KHU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYEeCKHMX BELIECTB, CBONCTB COJSHOM KHCIJOTBI, IPOBEICHHE
KaYeCTBEHHBIX pEaKIMi Ha XJIOPUA-HOHBI U HAONIOJACHHE TPU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYSCKHEe W XHUMHUYCCKHE CBOWCTBA TaJIOTEHOB M WX COCAUHCHHN (BO3MOXKHO
UCIIONIb30BaHNE BUCOMATEPHUAIIOB), 03HAKOMIICHHE C 00pa3iaMy XJIOPUAOB (TaJOTeHUI0B), 03HAKOMIICHHE
¢ oOpasuamu cepbl U €€ COCNMHEHHSMHU (BO3MOXKHO HCIIOIB30BAHUE BUJIEOMATEPHAIIOB), HAOIIOICHHE
mporecca OOyrMBaHHUS caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, H3y4YCHHE
XUMHUYECKUX CBOWCTB pa30aBJICHHOW CEPHOM KUCIOTHI, TPOBEICHUE KAYECTBEHHOW peakInu Ha Cyibdar-
WOH U HAOII0/IeHUE MPU3HaKa e€ MPOTEeKaHus, O3HAKOMIIEHUE ¢ (PU3UIECKIUMH CBOHCTBAaMU a30Ta, (hocdopa
U UX COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHHE BUIEOMATEpHUaOB), 0OpazllaMyU a30THBIX U (POcHOPHBIX
ynoOpeHult, moilyueHue, coOupaHUe, paclo3HaBaHWE M U3YYCHHE CBOICTB aMMHUaKa, MPOBEICHUE
KaYeCTBCHHBIX pEaKIMii Ha WOH aMMOHHUS W ¢oc]ar-WoH M H3ydeHHE TNPU3HAKOB HX IPOTCKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MeIbl0 (BO3MOXXHO HCIOJIh30BaHHE
BUJICOMATEpHUAJIOB), HM3yuY€HUE MOJeNel KpUCTAIMYECKUX pemeéTok anMasza, Tpaduta, QyepeHa,
03HAKOMJICHHE C MPOIIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOKWCTBOM
NPOTUBOTa3a, I[OJIyueHHUEe, COOMpaHHe, paclo3HaBaHWE U M3yYEHUE CBOWCTB YIJIEKHCIOrO rasa,
MpOBEJCHNE KAueCTBEHHBIX peakiuii Ha KapOOHAT W CHJIMKAT-UOHBI W H3yYeHUE MPU3HAKOB HX
NPOTEKaHUs,  O3HAKOMJIEHME €  TOPOAYKIHMEW  CHWIMKAaTHOM  NPOMBIIUIEHHOCTH,  pELICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiie HeMeTalIbl U KX COSTUHEHUS.

Metannbl M X cOeIMHEHUS

OO0masi xapakTepUCTUKAa XUMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMM WX TIOJIOKEHHUS B
[Tepuoauueckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u crpoeHusi atoMoB. CTpoeHue
METAIJIOB. MeTayindeckasi CBSI3b U METaJNIMYECKasi KPUCTAILTUYECKas PemETKA. DIEKTPOXUMUYCCKUNA P
HarpspDKeHUH MeTauioB. OU3MYECKHe W XUMHUYECKHE CBOMCTBAa MeTauioB. OOmme crocoObl MOyYCHHS



MeTaysioB. [IoHsATHE O KOPPO3UH METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb,
YyT'yH, TIOPATIOMUHUN, OpPOH3a) U UX TPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.

[Ilenounbie Metayuibl: nojokeHue B llepumogmyeckoid cucteMe Xumuyeckux snemeHToB J[. U.
MenieneeBa, CTpoeHUE UX aTOMOB, HaxOJaeHHE B mpupoje. Pusnueckue U XMMUYECKHE CBOWCTBA (Ha
npuMmepe HaTpus U Kanust). OKCHIbI M TUJIPOKCHUIIBI HAaTpus U Kanud. [I[pumMeHeHne menoYHbIX METalIoB U
UX COEIUHEHHI.

[llenoyHo3emMenpHbIE METAUIbl MarHuil M Kaublui: monoxkeHue B Ilepuonuueckoit cucreme
XuMH4ecKuX 35eMeHToB [I. 1. MenaeneeBa, CTpOEHHUE UX aTOMOB, Hax0XkAcHUE B ipupoe. dusnueckue u
XUMHYECKHE CBOMCTBA MarHus M Kaibliug. BaxHeimne coequHeHus Kanblius (OKCUA, TUIPOKCUI, COJIH).
JKeéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: onoxxkenue B Ilepumoandeckoi cucreme xummdeckux sneMeHToB J[. M. Menneneena,
CTpOCHHE aToOMa, HaXOXKACHHE B pupoze. Pu3ndeckue 1 XUMUISCKUE CBOMCTBA aFOMUHMS. AM(OTEpHbBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHHSL.

Kenezo: nonoxenne B llepmoamueckorn cucreme xumuyeckux sieMeHtoB J[. M. Menneneena,
CTPOCHHME aToMa, HaXOXJAEeHHEe B mnpuponae. Puznueckue M XUMUYECKHE CBOWCTBa »kene3a. OKcuisbl,
ruapokcuabl ¥ conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Mory4eHuUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMM METaUIOB U CIUIaBOB, MX (U3NYECKUMHU CBOICTBAMH, H3yu€HUE
pEe3YJIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KajbI[Usl M HATPHUS C BOJOW (BO3MOXKHO HCIIOJNB30BAaHUE BHUAEOMATEPUATIOB),
WCCJIC/IOBAHNE CBOWCTB JKECTKOW BOJBI, IIpoliecca TOpPEHUs Keje3a B KUCIopoAe (BO3MOXKHO
UCIONIb30BaHUE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAaYeCTBEHHBIX PEAKIMil Ha MOHBI: MarHus,
KaJIbLIMsI, alIFOMUHUS, 1MHKa, kene3a (I1) u xeneza (I11), meau (1), HabmroneHne u onuvcanue MpoIECCOB
OKpAIllMBaHUs TUIAMEHU HOHAMHU HATPHUsI, KaJlusl ¥ KaJIblKs (BO3MOXKHO MCIOJIb30BaHUE BIIEOMATEPUATIOB),
UCCJIEIOBaHNE aM(OTEPHBIX CBOWCTB THUIAPOKCHAA aTIOMHHHS ¢ THAPOKCHAA IIMHKA, pEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelnme MeTaibl U UX COSAMHEHUS».

XuMus M OKpyKaouas cpeaa

BemectBa u maTepuaibl B MOBCEJHEBHOM KM3HU YeJIOBEKA. be3omacHoe UCnoib30BaHUE BEIIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBast moMoIb npyu XMMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKArolle cpeasl (peaenbHas JOMyCcTUMas KOHIIEHTpaIUsl BEUIECTB,
nanee — [1/1K). Poiabs XxuMuu B pelieHUH 3K0JI0TMUYECKUX IpooIieM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Mescnpeomemnuie ceazu

Peanuzamusi MeXnpenMETHBIX CBSI3€M MPU M3YUYCHMH XUMUU B 9 Kilacce OCYINECTBISACTCS uepes
UCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATHH, SIBISIOIIUXCS CUCTEMHBIMHU
JUTSL OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYIHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHN3, CUHTES,
Kiaccuukanus, MePUOANIHOCTh, HAOIIOJEHUE, DKCICPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIEb,
SIBIICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOTOTHsI, MaTEPHUATIBL.

®dusnka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOMBI, PaJIUOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUU 3apsii, MPOBOAHHUKH, TOITYIPOBOJAHUKH, TUIIEKTPUKU, (OTOIIEMEHT,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHME BEIIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCT,
KpUCTAIJIMYECKAss PEIIéTKa, CIUIaBbl, (PU3WYECKUE BEIWYMHBI, EIUHUIBI W3MEpPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3161, COTHIIE.

buonorus:  ¢otocuHTe3, aApIxaHue, Ouochepa, OSKOCUCTEMa, MHUHEpAIbHbIE  YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE IOPOJbI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUSI MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHHs JOCTUTAIOTCS B
XxoJie OOy4eHUs XMMHUU B EIWHCTBE YYEOHOH M BOCHUTATENBHOH NEATEITBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU  POCCUHCKMMU  COLUMOKYJIBTYPHBIMU M  JYXOBHO-HPABCTBEHHBIMHU  ILIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEICHHS U CIIOCOOCTBYIOT IpoIleccaM CaMOITO3HAHHMS,
CaMOpa3BUTHUSA U COLUATM3AUHN 00yJarOIINXCS.

JIMYHOCTHBIE PE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOMN
MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUN U PaCHIMpPEHUE ONbITA JESTEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HaydYHOMY
HACJICIUIO, TIOHUMAHUSI 3HAYEHUS XMMHUYECKON HAayKu B JKU3HH COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH uWHGpOpMAamMeld O TMEpeIoBBIX JOCTIDKEHHSX W OTKPBITHSX MHPOBOH U
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIMTAHUS

NPECTaBICHUS O COLMAIBHBIX HOPMAax M MPaBUIAX MEXJIMYHOCTHBIX OTHOILICHHWH B KOJUIEKTHBE,
KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOHM, Y4eOHOHCCIEA0BATEIbCKOM, TBOPUYECKOM
W JpYyrHuX BHUAAaX JAEATEIbHOCTH, TOTOBHOCTM K pa3sHOOOpa3HOW COBMECTHOW MAEATENbHOCTH MpU
BBIMIOJTHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHX HKCIEPUMEHTOB, CO3JaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHIO M B3aHMMOIIOMOLIM B Ipoliecce ITOM y4uyeOHOH
JEeSTENIbHOCTH, TOTOBHOCTU OILICHMBATh CBOE IMOBEACHHE M TOCTYNKH CBOMX TOBapHILEH C TMO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIIECTBHIA TOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TPEICTABICHUSI O BEMECTBE M XHMHUYECKOH pPEaKIHWH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTABJISIIOIIME OCHOBY JJISl IOHUMAHHS CYITHOCTH HAYYHOMN
KapTUHBI MHUpA, TMPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPHPOJBI, B3aUMOCBS3SIX
YeJIoBeKa ¢ MPUPOAHOM cpesIoi, O poJIi XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJbHBIE MOTHBBI, HAIIPABIICHHBIE HA TOJIyY€HHE HOBBIX 3HAHHWW MO XUMHH, HEOOXOAUMBIC
JUIsE  OOBSICHEHHS HaONI0laéMbIX TPOIECCOB M SBJICHUN, TO3HABATENbHOM, WH(MOPMALMOHHOW U
YUTATENbCKOM KYJIBTYpHl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSATENBHON padOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEeHMIO U T[I03HaHHUIO, JII0OOO3HATENbHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOM M HUCCIEAOBATEIbCKOW JEATEIBbHOCTH, K OCO3HaHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWME IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 JKM3HU, OCO3HAHME IOCIEICTBUI M HENPHUITHE BPEIHBIX NPUBBIYEK (yHmoTpeOieHus
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHs), HEOOXOIMMOCTH COOTIOZICHUS MMPAaBMIT 0€30TaCHOCTH TIPHU OOpaIICHUH C
XUMHUYECKHMH BEIECTBAMU B OBITY U pealbHON KHU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY HM3YUYSHHIO MPOodecCHil U TpyAa pa3iudHOTO poja, yBaKEHUE K TPYAY U
pe3yabTaTaM TPYAOBOW NEATEIFHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHs TPEAMETHBIX 3HAHHHA I10
XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIYaTbHOW TPACKTOPUU TMPOJOIDKEHHUS 00pa3oBaHUS € Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npo(hecCHOHATBEHOM JESITELHOCTH U PA3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOLIEHHE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMJile, OCHOBE €&
CYIIECTBOBaHMS, MOHHMMAaHHE LEHHOCTH 3J0pPOBOrO0 W 0Oe30macHOro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH



coOnrofieHus] TpaBUil OE30MACHOTO MOBEAEHUS MpU pPadOTe C BelIeCTBaMHU, a TaKXe B CUTYalUsX,
YIPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, MOJy4yaeMble NpPU HU3YYEHMHM XHMHH, AJIs pElIeHHs 3ajad,
CBA3AHHBIX C OKpPYXKaloLeHd NPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS JKOJOTMYECKOM KYJIbTYpHI,
OCO3HAHUS II100aJIbHOTO XapaKkTepa dKOJOTHYeCKUX Mpo0eM U MyTel UX pelieHus MoCPeICTBOM METOIOB
XUMHH, 3KOJOTMYECKOIO  MBIIUICHUS, YMEHMS PpPYKOBOJCTBOBAaTbCS UM B  II03HABAaTEJbHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJlbTAaTOB BBIACISIOT 3HAuYMMble i (OPMUPOBAHUS
MHUPOBO33PEHUS OOIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIUI, TUIIOTE3a, (aKT, CUCTEMa, MPOIECC,
9KCIIEPUMEHT M JIPYroe.), KOTOpbIE HCIOJb3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX NpeaMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHHMN M3 3THX MPEIMETOB (HOPMHUPOBATH MPEJICTABICHHE O IEIOCTHOW HAYyYHOH
KapTUHE MHpa, U YHHUBEpcalbHbIe Yy4yeOHble JIeHCTBUS (TMO3HABATEIbHBIE, KOMMYHHKATUBHBIC,
pEerynsTHUBHBIE), KOTOpbIE oO0ecrneynBalOT  (POpPMUpPOBAaHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TUTAHUPOBAHHIO M OCYIIECTBIICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue 1eicTBHA:

YMEHUS UCIOIb30BaTh NPUEMBI JJOTHYECKOIO MBILUIIEHUS IPU OCBOCHUM 3HAHUMN: PACKPbIBATH CMBICI
XUMHUUYECKHUX IMOHSITUM (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU
MOHSTUSIMH), HUCIOIB30BaTh MOHATUS ISl OOBSICHEHHs] OTHENbHBIX (DaKTOB U SIBJICHUHN, BHIOUPATH
OCHOBAaHMSA W KpHUTEpHU I KJIacCU(PUKAUUMM XUMHUYECKHMX BEUIECTB W XHMHYECKHUX PEaKIHi,
yCTaHABIMBATh MPUYMHHO-CICJCTBEHHBIC CBSI3U MEXIYy OOBEKTaMHU H3yU€HUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbIE, IEYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOBI U 3aKIIOYCHMUS;

YMEHHE TPHUMEHATh B TMpolecce TMO3HaHWS MOHATHS (IpeIMeTHble M MeTalpeaMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJIN, UCTIOIb3YEMbIE B XUMHUH, TPEOOPA30BHIBATh IIUPOKO IPUMEHSIEMBIE B
XUMHUU MOJIEbHbIE MPEACTaBICHUS — XMMUYECKUH 3HAaK (CHMBOJI 3JIEMEHTa), XMMUYeckas Gopmyna u
ypaBHEHHE XMMHMUYECKON peaklMu — MpU pElIeHUH Y4eOHO-NO3HABATEIbHBIX 3a7ad, C Y4ETOM HTHX
MOJIETIbHBIX IIPEJICTaBICHUM BBIABIATE M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU H3y4aceMbIX
O0OBEKTOB — XHWMHUYECKUX BEUIECTB W XHMHUYECKUX pEaKlui, BBIABIATH 00IIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEUNS B U3Y4aEMBbIX IIPOLIECCAX U SBICHUSAX.

ba3oBrble uccienoBare/bCKue 1eCTBHA:

YMEHHME HCIOJIb30BaTh IIOCTABIEHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
KayeCcTBE OCHOBBI JJi1 (POPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHue OMmbITa MO IJAaHUPOBAHUIO, OpraHU3allMM W  IPOBEACHUI0  YYEHHYECKHUX
SKCIIEPUMEHTOB, yMEHHE HaOMI0JaTh 3a XOJOM IIPOLIECcCa, CAMOCTOSTEIBbHO IPOTHO3UPOBATH €ro
pe3yibTat, GopMyIHpoBaTh 000OIIEHNS U BBIBOBI IO pe3yIbTaTaM MPOBEIEHHOTO OMbITA, UCCIICAOBAHUS,
COCTaBJIATh OTYET O MpoieTaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMpPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB U (HopM
IIPEJICTaBICHUS, TOJYyYaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAYy4HO-IIOMYJISIPHAs JIMTEpATypa XMMHUYECKOTO
coJlep’KaHusl, CIpaBOYHbIe Mocolus, pecypcbl MHTepHeTa), KpUTHYECKH OIIEHUBATh NMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATh pa3JIMYHble METOAbl U 3ampochl IpU TOUCKE U OTOOpe HHpopMalUU u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMUMBIX JJIsI BBIMOJHEHUS Y4YeOHBIX M TIO3HABATENbHBIX 3a7ay
onpeAenéHHOr0 TUMA, MNpUOOpPEeTeHHEe OmblTa B  O0JACTH  HCIOJIb30BaHMS  HMH(OPMALMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTMH, OBJAJE€HUE KYJNbTYpOH aKTHMBHOI'O MHCIIOJIB30BAaHMS PA3INYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAJbHYIO (OpMY MIpPEICTaBICHUS HHPOPMAIUH U
WITIOCTPUPOBATh PElIaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, AMarpaMMaMH, IpyruMu (popmamu rpaduku
1 UX KOMOMHALUSIMHU;

YMEHHUE HUCIOIb30BaTh U aHAIM3UPOBATH B Ipoliecce Y4eOHOW M MCCIIeA0BATENBCKOM AEITEeIbHOCTH
UH(GOpPMALIMI0O O BIHUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOIO XO034HWCTBa M TPAHCIOPTa HA COCTOSTHUE
OKpY>Karollle NPUPOIHON CPEbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



YMEHUS 3a7]aBaTh BOMPOCHI (B X0/1¢ AHaiora U (W) TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOM TEMHI,
(dbopMyITUpPOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIILHO BBIMTOJIIHEHUS IPEIOKECHHON 3a1a4u;

YMEHHsI TPEJCTaBIATh IOJYYCHHbIE pPe3yJabTaThl MO3HABATEIBHOM MAESITETbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALMI0O PEe3yJbTaTOB BBINOIHEHUS XHMUYECKOTO 3KCIEpUMEHTa
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO IMPOCKTA);

YMEHMSI y4yeOHOIO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM I103HABaTEIbHOM U
HCCJIEIOBATENILCKOM JIeATENbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa OO0IInX
WHTEPECOB W COTJIacoBaHUsA mo3uIui (0OCyXIeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBIY,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OINpeAeNieHue KPUTEPUEB IO OICHKE KayecTBa BBIMOJIHEHHOMN
paboTEl U ApyTHUE).

PeryasiTuBHble yHHBepcaJIbHbIe yUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSITEIBHO OIpPEAEsaTh LENu JEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBAaTh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTENBLHOCTb, BBIOMpaTh Hauboliee
3 PeKTUBHBIE CIOCOOBI pEIICHUs] YUYEOHBIX M MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIATH WU
KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpUTM JCHCTBHUI MPH BBINOJIHEHUU 3aJaHUN C Y4ETOM IMOTYUYCHHS
HOBBIX 3HaHUH 00 M3y4aeMbIX 0OBEKTAX — BELIECTBAX U PEAKIMIX, OLIECHUBATh COOTBETCTBUE MTOJIYYEHHOTO
pe3ynbpTaTa 3asBICHHOW LEIH, YMEHHE HCIONb30BaTh M AHATU3WPOBATH KOHTEKCTHI, MpeAsiaraeéMble B
YCIIOBUU 3aJJaHHA.

HPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe mpeaMeTHBIX pe3yNbTaToOB MO OCBOCHHUIO 00S3aTEIbHOrO COJCpKaHHS, YCTAHOBICHHOTO
JMaHHOU (enepabHON pabodeid pOrpaMMoOid, BBIICISIOT: OCBOCHHBIC OOYJArONIMMHUCS HAayYHBIC 3HAHUS,
YMEHHMSI U CIIOCOOBI NEHCTBUM, BUABI AEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUs, €r0 MHTEpIpETaluy,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIHsIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0A30BOM YpOBHE JIOJKHBI OTpaKaTh
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHUI: aTOM, MOJIEKYJa, XUMUYECKUM 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJIHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsI M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi J10JII XMMHUYECKOTO 3JE€MEHTa B COEAMHEHHM, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBAaHHUE, COJb, BJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHUS, XUMHUYECKas peakuus,
KJIacCU(UKaLMs peaKluil: peakiuy COCIUHEHMs, peaKklUUN pa3ioXKeHHs, peakluyd 3aMelleHus,
peakiuu oOMeHa, PK30- U IHAOTEPMUUYECKUE PEaKIH, TeII0BOM 3(PPeKT peakiuu, siApo aToMa,
AIIEKTPOHHBIN CJION aroma, aTOMHasi OpOuTallb, paJANyC aTOMa, XUMUYECKasi CBS3b, MOJISIpHAs U
HEMOJISIPHAs] KOBAJIEHTHAs CBA3b, MOHHAsA CBA3b, MOH, KaTUOH, aHUOH, PacTBOp, MaccoBasi 0
BelecTBa (IMPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U NPUMEHSTh 3TU MOHSITHS MPU
ONMCAHUU BEILECTB U UX MPEBPALLECHUI;

® CMOJIb30BaTh XHWMHUYECKYIO CHMBOJIMKY Ul COCTaBi€HMsI (OpMyJ BELIECTB W YpaBHEHUU
XUMUYECKHUX PEAKINN;

® ONpeleNsTh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCTUHEHUSX, CTENEHb OKUCICHUS
DIIEMEHTOB B OMHAPHBIX COCIUHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIaccy
COeTMHEHUH 110 (hopMysaM, BUI XUMHUYECKOUN CBSI3U (KOBAJICHTHASI M MOHHAS) B HEOPTAaHUIECKUX
COCIMHEHUSIX;

e packpbiBaTh cMbich [lepunoandeckoro 3akona [[. 1. MenzaeneeBa: 1eMOHCTpUPOBaTh MOHUMAHHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKHX JJEMEHTOB OT MX TOJOXKEHHUS B
[Tepuoanueckoit cucTemMe, 3aKOHOB COXPAHEHHSI MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

® ONUCBHIBATh WU XapaKTepU30BaTh TabmmuHyro ¢opmy lleproanyeckoil CHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3nuyaTh MOHATHS «TJIaBHas noAarpymnmna (A-rpynma)» u «modounas noarpymnmna (b-
TPYIIa)», Majible U OOJBIINE IEPHOJIBI, COOTHOCUTH 0003HAUYCHH S, KOTOPhIE UMEIOTCS B TaOHUIIe
«llepuognueckas cucrema xumuueckux dnemeHTOB J[. WM. MengeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl slpa, obiiee
YHCJIO AJIEKTPOHOB U PACHpeieNIEHUE UX MO 3JIEKTPOHHBIM CIIO0SIM);



KJIaCCU(UIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUYECKHE PEAKIMU
(TI0 YMCITY ¥ COCTAaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIUIOBOMY YD eKTy);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEUIECTB Pa3IMYHBIX KIIACCOB,
MOJATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XMMHUECKUX
pEeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BOZMOKHOCTH
[IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa MO (opMyJe COCIMHEHHUs, MacCOBYIO JOJI0 BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIuu;

IMPUMEHSTh OCHOBHBIE OIEpAallM MBICIUTEIbHON AESITETbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CHCTeMaTU3alINI0, KIacCU(UKAIIHIO, BBISBICHUE IPUUYUHHO-CIICACTBEHHBIX CBS3EH —
JUIsL W3YYEHHs CBOMCTB BELIECTB U XMMHUYECKUX pEaKUUH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HaONIOJEHUEe, W3MEPEeHUEe, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHBId U
MBICJICHHBIN);

CJIeIOBaTh IPaBHUJIAM IOJIb30BAHUSI XUMUYECKOW MOCY/I0M U 1a00paTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke MpaBujIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJIYYCHHI0 U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia M KHCJIOpOJA), IMPUTOTOBIEHUIO PACTBOPOB C OINpEAENEHHOM MaccoBOW JoJiei
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOJUTH XHUMHUYECKUE DKCIEPUMEHTHI 10
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C TIOMOIIBIO HMHAUKATOPOB (JTAKMYC,
dbeHondranenn, METHIOPAaHK U IPYTHE).

K koHiy oOyueHus B 9 kjacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JIOJIKHBI OTpa)kaThb
c(hOpMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATUH: XMMHUYECKUU DJIEMEHT, aTOM, MOJIEKYIIA,
MOH, KaTHOH, aHWOH, IIPOCTOE€  BEHIECTBO,  CIIO)KHOE  BEIIECTBO,  BAJIEHTHOCTB,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIICHHs, XMMHUYECKas peakius, XUMHUYECKas CBA3b,
TeI10BON 3¢ (}eKT peakinu, Mojb, MOJSPHBI 00BEM, PacTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHL,
ANIEKTPOJIUTUYECKAsl JIUCCOLMAIMs, PEAaKUUd HOHHOTO OOMEeHa, KaTajlu3arop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIE pEaKIHMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakluyy, OKHUCIMUTENb, BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAHOBJICHHUE, aJUIOTPOIIUS,
aM(pOTEepHOCTb, XMMHUYECKas CBS3b (KOBaJEHTHAas, MOHHAs, METaJInYecKas), KpucTajsinyecKkas
peueTKa, KOppo3usi METAJLIOB, CIUIABbI, CKOPOCTh XMMUYECKOM PEaKIUH, IPEIEIBHO JOIIYCTUMAs
koHueHrpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHWUYECKUX MOHATUN U IPUMEHATh OTU MOHATHUS IIPU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJMKY JJISi COCTaBJIeHHsS (OpMyJ BEUIECTB M ypaBHEHUH
XUMUYECKHUX PEAKINN;

OIPENEIATh BAJIICHTHOCTb U CTEIEHb OKUCICHUS XUMHUYECKHUX DJJIEMEHTOB B COEIUHEHUAX
pPa3IMYHOIO COCTaBa, NPUHAJICKHOCTH BELIECTB K OINPEACIEHHOMY KIJIACCY COCAUHEHUH II0
dbopMynaM, BUA XUMUYECKON CBS3M (KOBaJEHTHAs, HOHHAs, METAJIIMYECKas)) B HEOPIraHUYECKUX
COCIMHEHUSX, 3aps] MOHA MO XUMHYECKOH (opmyle, XapakTep cpelbl B BOAHBIX pPacTBOPAX
HEOPraHWYECKUX COETMHEHMM, TUIT KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbIca llepuonnueckoro 3axkona [I. M. MenzaeneeBa M JEMOHCTPHUPOBATH €ro
NOHMMaHMe: ONMCHIBATh W XapakTepu3oBaTh Tabmuunyoo (opmy Ilepmonuueckoil cuctembl
XMMHYECKHX 3JIEMEHTOB: PA3JIM4aTh MOHATHS «IJ1aBHas moArpynna (A-rpynma)» u «o0oyHast
noarpynna (b-rpynma)», mansie u OoyiblIME TEPHOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHIE
UMEIOTCAd B MEPUOANYECKOM TalNHIEe, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHsI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi s1pa, o0Ilee YUCIIO JIEKTPOHOB M paclpesieieHue X
0 2JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIMHEHHUM B Ipeleaax MajblX IEPUOIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;



KJIaccu(UIUPOBATh XUMHYECKUE AIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYCCKHE PEaKIIUU
(Mo Yucay W COCTaBy YYAacCTBYIOIIMX B PEAKIUHA BEIIECTB, IO TEIIOBOMY 3¢ (deKTy, Mo
U3MCHEHHUIO CTEIICHEH OKUCIICHUS XUMHUUCSCKUX BHCMCHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME M CHeNH(PUYSCKHE XUMHYECKHE CBOWCTBAa MPOCTHIX MU
CJIOKHBIX BEIIECTB, IMOATBEPKAAs OMHMCAHUE MPUMEPAMH MOJICKYJIIPHBIX M MOHHBIX ypaBHCHUU
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL{Hﬁ;

COCTABJISATh YPAaBHEHHSI AJICKTPOJIMTHUECKOM TUCCOIUAIIMUA KUCIIOT, IIEJI0YeH U COJIeH, TTOJTHBIE U
COKpaII€HHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, YpaBHEHHUS PEaKIUi, MOATBEPKIAIOIINX
CYHICCTBOBAHUC T€HETHYECKOU CBS3U MCIKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB,

PacCKpBIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIMNA TTOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHIA;

IMPOrHO3UPOBATH CBOIICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHHA, BO3MOKHOCTHU IMPOTCKAaHUA
XUMUYECKHX IIPEBPAIICHUM B PA3JIMYHBIX YCIOBUAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYSIPHYFO W MOJSIPHYHO MAacChl BEIIECTB, MAcCCOBYKO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMyse COEAMHEHHUsS, MAacCOBYIO JOJIO BEUIECTBA B PacTBOPE,
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEAKIINH;

coOIIOIaTh MpaBHiIa MOJIB30BAHUA XMMHUYECKON MOCyn0i M JabopaTOpHBEIM 000pyIOBaHUEM, a
TAKXKEC IIpaBuJIa O6paHIeHI/I$I C BCIICCTBAMU B COOTBCTCTBUH C MHCTPYKUUAMH I10 BBIIIOJIHCHHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYYCHHUIO M COOMPAHHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

NPOBOJUTh  PEAKIMH, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB Pa3JIMYHBIX  BEIICCTB:
pacrio3HaBaTh ONBITHBIM TYTEM XJIOPHI-, OpOMHI-, HOAMI-, KapOoHat-, ¢ocdar-, CHUIMKAT-,
Cy.]'ll)(l)aT-, TUAPOKCUA-UOHEI, KAaTHUOHBI AMMOHUA u HNOHBI N3YUCHHBIX METAJIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

MNPUMCHATH OCHOBHBLIC OIICpallun MEICIIATEILHON ACATCIbHOCTH — aHaJIu3 U CUHTE3, CPAaBHCHUC,
0000111eHIEe, CHCTEMAaTU3aIMI0, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — ISl U3y4YEHUS
CBOMCTB BEIIECTB M XHUMHUYECKUX pEaKIUi, €CTeCTBEHHO-HAyYHbIe METOAbl TO3HAHUS —
HaOJIr0IeHNe, N3MEPEHNE, MOJISTTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K
Ne HaumeHnoBaHue pa3jiesioB U OTIACCTRO qac;): I DJIeKTpoHHbIE (HH(POBHIE)
n/n TeM MPOrpaMMbl Bcero OHTPOILHDLIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
Xumus — BakHas 00J1aCThb
1.1 eCTeCTBOSHaHfI n 5 2 https://m.eds00.ru/A3R9T4T6X
HpaKTI/I‘-IeCKOI/I NCATCIIBHOCTHU
yeJoBeKa
1.2 Bemectsa u xumureckue 15 1 https://m.edsoo0.ru/JOM9V8V8D
peakuuu
Hroro mo pazmeny 20
Pa3znen 2. BaxxHelilne npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
2.1 Boznyx. Kucnopon. Howsrue 6 https://m.eds00.ru/O5ABKEWSY
00 okcHuaax
2.2 Bonopox. [onstue o kucnorax 8 1 https://m.edso0.ru/C4H8K6T8E
H COJIAX
2.3 Bopa. Pacteoprr. Ilonsrre 06 5 1 1 https://m.edso00.ru/F1X701B0Q
OCHOBAHUAX
2.4 OcHOBHBIC K1aCCEI . 11 1 1 https://m.eds00.ru/L3F4R7GOT
HEOPTaHWUYECKUX COCTUHEHUIM
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoenue aToMoB. XUMHYECKasA
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

3.1

3.2

Hroro

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenpeneeBa. CTpoeHue aToma

XuUMHUYECKasa CBI3b.
OKHUCIIUTENBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

0 paznery

Pe3epBHOE Bpemst

15

https://m.edso0.ru/C911K8POM

https://m.edsoo.ru/\WBCOT2E7K

https://m.edsoo.ru/A3F7K3G1G
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9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)

Ne n/n MPOrpaMMblI Bcero :f;;:ﬂ‘:ﬂbﬂme ll;[;) 62:)1;Tl)l;mec1me o0pa3oBaTejIbHbIe PecypChl
Pa3znea 1. BemecTBo M XUMHYeCKHEe peaKul
1.1 TosTopenue n yriyonenue snanui 5 1 https://m.edso0.ru/GO9M5W9J3T
OCHOBHBIX Pa3/eNioB Kypca 8 kiacca
19 OCHOBHuBIe 3aKOHOMEPHOCTH XMMUYCCKHX 4 hitps://m.edso0.rW/R3Z906GAG
peakuui
1.3 JIICKTPONHTHIECKA AACCOLUHMAL. 8 1 1 https://m.eds00.ru/D5R5V404A
XHUMUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS
2.1 Obuias XapakTepHCTHKA XHMHCCKIX 4 1 https://m.eds00.ru/FOWINIF5YV
anemeHToB VIIA-rpymnmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHYCCKIX
2.2 anemeHTOB VIA-rpynmbl. Cepa u eé 6 https://m.eds00.ru/S7L7M9IL7S
COEUHECHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 https://m.eds00.ru/A6Y9S6H4U
COEUHECHUS
OO11ast XapaKTEPUCTHKA XUMHYESCKHIX
2.4 anemenToB |VA-rpynmnsl. Yriepon u 8 1 2 https://m.edso00.ru/Q2W5H2K5Y
KPEMHHU ¥ UX COCTUHCHUS
Hroro no paszneny 25
Pa3znen 3. Metasiibl M UX COeIMHEHMSI
3.1 OO01ue cBOIiCTBA METAIIIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxxueiinme MeTaisl 1 UX COETUHEHUS 16 1 2 https://m.edso0.ru/I8G6J7R9U
Hroro no paszneny 20
Pasznea 4. Xumus 1 oOKpysKamomas cpeaa
4.1 BeiiectBa 1 MaTepHabl B )HU3HU YEIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazueny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
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