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HOACHUTEJIBHAA 3AIINCKA
ITporpamma o XuMHuU Ha ypOBHE OCHOBHOTO 00Iero 00pa30BaHUs COCTaBJIeHa HAa OCHOBE

TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHubix B PI'OC OO0, a taxke Ha OCHOBE (enepaabHOl pabodeit
MIPOrpaMMbI BOCIUTAHUS M ¢ YIETOM KOHIICTIIINY TPETIOJaBaHusl yIeOHOTO MpeaMeTa « XuMUs» B
oOpa3oBatenbHbIX opranuzanusax Poccuiickoit @eneparuu. [Iporpamma no xumun naér
IIpeJICTaBJICHHE O LIEJIsAX, 00LIel cTpaTeru oOydeHus, BOCIIUTAHUS U Pa3BUTHSI 00ydaroMXCs
CpeAcTBaMU y4eOHOT0 MPEMETa, YCTaHABINBACT 00s3aTeIbHOE MIPEAMETHOE COACPIKaHuE,
IIpelycMaTpUBaeT pacipesielieHUe ero Mo KjiaccaM U CTPYKTYpUpPOBAHUE I10 pa3jeiaaM U TeMam
MIPOrpaMMBbl IO XUMHUH, OTIpEAEIIseT KOJINYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKH COJEPKAHUS,
PEKOMEHAYEMYIO NOCIIEI0BATENILHOCT U3YUEHUS XUMHUH C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU Y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00ydarommxcs,
onpezieNsieT BO3MOKHOCTH MpeIMeTa sl pealn3alii TpeOOBaHUH K pe3ysbTaTaM OCBOCHMUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbI HAa YPOBHE OCHOBHOTO 00IIETr0 00Opa30BaHUs, a TAKKE
TpeOOBaHUN K pe3ylbTaTaM 0OyueHUs XMMHUU Ha YPOBHE IieJiel U3ydeHHsI IPeMETa .

B Hell Takke yUUTHIBAIOTCS OCHOBHBIE UJIEU U 1OJI0KeHUsI [IporpaMmbl pa3BUTHS U GOPMUPOBAHUS
YHHUBEpPCAJIbHBIX Y4€OHBIX AEMCTBUM JIIsl OCHOBHOI'O 00IIEro 00pa30BaHMUsl.

[Tporpamma 1o XuMuM AaET MPEACTABICHHUE O IEISIX, OOIIeH CTpaTernu 00yUeHMsI, BOCIIUTAHUS U
pa3BUTHS 00YUAIOIIUXCSI CPEICTBAMH YIEOHOTO MPEaMETa, YCTaHABIIMBACT 0053aTEIbHOE MTPEIMETHOE
coJiepKaHue, MPeTyCMaTPUBAET pacTpeie]ICHHE ero Mo KJIACCaM U CTPYKTYPHPOBAHHE TIO pa3/ienaM U
TEeMaM MPOTrPaMMBbI TI0 XUMHUH, OTIPENIEIISICT KOJTUYECTBCHHBIC U KAaUeCTBECHHBIE XapaKTePUCTUKA
COJIEpKaHUS, PEKOMECHIyEMYIO MTOCIIEIOBATEILHOCTD U3YUSHHSI XUMHHU C YIETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3EH, JIOTHKH y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarouxcs,
oTpeneNseT BO3MOKHOCTH IPeAMEeTa JUIs peai3auy TpeOOBaHUI K pe3yJibTaTaM OCBOCHUS
OCHOBHOH 00pa3zoBaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TAKKE
TpeOOBaHMUU K pe3yibTaTaM 00y4YeHUs XMMUHU Ha YPOBHE IeJICH H3yYEHUS MpeIMETa U OCHOBHBIX
BHJIOB y4eOHO-TTO3HABATEIHHOM JIEITEILHOCTH 00YUYaIOMIErocs IO OCBOSHHIO YYEOHOTO CO/ICPIKaHUSL.
3HaHHUE XUMHHU CIYKUT OCHOBOM 711 (GOPMUPOBAHUS MUPOBO33PEHHUSI 00yUaIOIErocs, ero
MPEJCTABICHUI O MATEPUAILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT GOPMHUPYEMbIC XUMUCH
MPEJCTABICHHS O B3aMMOTIPEBPAILIICHUSX SHEPTHH M 00 BOJIIOIMH BEIISCTB B MPUPOJIE, O IMYTIX
peteHus rI00aNbHbBIX POOIeM YCTOWYHMBOTO PA3BUTHUS YEIOBEUYECTBA — CBIPHEBOM, SHEPIrEeTUICCKOM,
MUIIEBON U 3KOJIOTHYECKON 0€30TacHOCTH, po0sIeM 3paBOOXpaHeHus. M3yueHne XuMuu:
CIOCOOCTBYET pean3alii BO3MOKHOCTEH sl CaMOPa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPHI JIMYHOCTH,
e€ oOmieii u GyHKIIMOHATBHONM TPaMOTHOCTH; BHOCHUT BKJIaJ B ((POPMUPOBAHHUE MBIIITICHUS U
TBOPUYECKUX CIIOCOOHOCTEH 00ydaroluxcsi, HABHIKOB UX CAMOCTOATEIHHON yIeOHOM AeITeIhHOCTH,
AKCIEPUMEHTATIBHBIX M UCCIIEI0BATENbCKIX YMEHUM, HEOOXOAUMBIX KaK B MOBCETHEBHOM KU3HU, TaK
1 B Ipo(heCcCHOHATBHOM JeSITENFHOCTH; 3HAKOMUT CO CTIeUM(UKON HAYYHOTO MBIIIJICHHS, 3aKIa /[bIBACT
OCHOBBI 1IETTIOCTHOTO B3IJISAIa HA €IUHCTBO MPUPOIBI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM STalloM B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPAMOTHOCTH O0YJArOIIMXCS; CHOCOOCTBYET (POPMUPOBAHUIO
[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM
BKJIAJ] B DKOJIOTUYECKOe 0Opa3zoBaHue oOydaromuxcs. JlaHHbIe HalpaBiIeHUsS B 00y4eHUN XUMHUH
obecrieunBaroTCs crienupUKon coep:kanus yaeOHOTo MpeIMeTa, KOTOPBIH SIBISIETCS TeAarornyeckKu
aIaTUPOBAHHBIM OTpPaKeHHEM 0a30BOM HAYKU XMMHH Ha ompeaenéHHoM dTane e€ pazsurus. Kypc
XMMHH Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHusi OPHEHTUPOBAH Ha OCBOCHHE 00YUaIOIUMUCS



CUCTEMBbI IEPBOHAYAIILHBIX TIOHATUN XUMUH, OCHOB HEOPraHUYECKONW XUMUU U HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX OHATUN OpraHnyeckoil xumuu. CTpyKTypa coJepxaHHus IpOorpaMMbl 110 XUMUHU
copMHpOBaHa HA OCHOBE CUCTEMHOTO 1M0AX0/1a K €€ n3ydennto. CopepikaHue CKIIabIBaeTCs U3
CUCTEMbI IOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUH O XUMUYECKON
peakmuu. OGe 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 MPHHIINITY TOCIEI0BATEIHHOTO Pa3BUTHS
3HAHUN HA OCHOBE TEOPETUYECKUX MIPEICTABICHUIN Pa3HOIO YPOBHS: aTOMHOMOJIEKYISIPHOTO YUEHUS
KaK OCHOBBI BCETO ecTecTBO3HaHUs; [lepnoanueckoro 3akona J[.M. MenzeneeBa Kkak OCHOBHOTO
3aKOHA XMMHH; YUEHHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H; IpEACTaBIeHUN 00
AJIEKTPOJIUTUYECKOM TUCCOLMAllMU BEIIECTB B pacTBopax. TeopeTnueckre 3HaHNUS pacCMaTpPUBAIOTCS
Ha OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT
OJIHOTO YPOBHS K JIpYTOMY, BBINIOJIHASA (DYHKIIUN OOBSICHEHHUS U TPOrHO3MPOBAHMSI CBOMCTB, CTPOCHUS
1 BO3MOKHOCTEH MPaKTUYECKOro MPUMEHEHUS U MOJIy4eHUS N3ydaeMbIX BeniecTB. OcBoeHue
MIPOrpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS O XUMUYECKOW COCTaBIISAIONIEH
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOMN MPUPO/Ibl, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY
3HAHMIO U METOJIaM TI03HaHUs B Hayke. V3yueHne XuMuu MporucxXoJuT ¢ MPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX YUeOHBIX MpeaMeToB: «Okpyxarouuil Mupy», «buonorus. 5—7 kinaccb» U «Du3mka.
7 KJ1acey.

[Ipyu u3ydeHnn XUMHUHN DPOUCXOAUT (GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HayKH Kak 00JacTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, IPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJHOIO W3
KOMITOHEHTOB MUPOBOH KyJIbTYpbI. 3aJjaua yueOHOTro MpeAMETa COCTOUT B (POPMHUPOBAHUH CUCTEMBI
XUMHUYECKUX 3HAHUHN — BOKHEUIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUH,
JOCTYIHBIX 00001IeHNI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HAyKy, B MPUOOIIEHNN K HAyYHBIM
METO/1aM MO3HAHUS MPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKIil, B GOPMUPOBAHUU U Pa3BUTUU
M03HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B y4eOHO-TI03HABATEIbHON U yu4eOHO-
UCCIIeIOBATENIbCKON AITeIbHOCTH, OCBOSHUH MpaBui 0€3011acHOro 0OpaIieH sl ¢ BEIIeCTBaMH B
MOBCEIHEBHOM >kU3HU. [IpH H3ydeHUH XMMHH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaKHOE
3HaYeHHUE MPUOOpENU TaKue 1eNd, Kak: OPMUPOBAHHE  WHTEIUICKTYyaJbHO  Pa3BUTOMN
JUYHOCTH,  TOTOBOM K caM0O00Opa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO
pelIeHnid, CiocoOHOM ananTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KH3HU; HAIPABICHHOCTh
oOyueHus Ha CHCTeMaTHYeCcKoe MPHOOIIEHNE O0YyJaOIUXCs K CAMOCTOSATEIbHOMN MO3HABATENbHOM
JeSITeNIbHOCTH, HAyYHBIM METO/IaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH
K XUMHH; O0eCcTieueHUe YCIOBHIA, CIOCOOCTBYIOMINX TPUOOPETEHUIO 00YUYAIOITUMUCS OIbITa
pa3zHoo0pa3HOM JesITeNbHOCTH, TO3HAHMS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMIIETEHIHI ), MMEIOLINX YHUBEpPCAIbHOE 3HAYeHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;
¢dopmupoBanue o01mel GyHKIIMOHATBHOM U €CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHCIIE
YMEHUI 00bACHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0 MUPA, UCHOJIb3Yysl 3HAHUS U OTIbIT,
MOJTy4EeHHBIE MTPU U3YYEHUH XUMHUH, IPUMEHATH UX MIPH PEIIEHUH MTPOoOJIeM B TOBCETHEBHOM KU3HU U
TPYAOBOH eATeNbHOCTH; (POPMUPOBAHHE Yy O0yUarOIUXCs T'YMAaHUCTUUYECKUX OTHOIIECHUH,
MOHUMAHUS LIEHHOCTH XMMHUYECKUX 3HAHUN JJIs1 BBIPAOOTKH SKOJIOTHYECKH 11eTIeCO00Pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOI JIEATEIHLHOCTH B LENAX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpYXKaroIei
MIPUPOJHOM Cpe/ibl; pa3BUTHE MOTHUBALIUH K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOCHMS OOII€YEIOBEYECKHX IEHHOCTEMH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MPOdUIIS U HAITPABIEHHOCTH JajbHEeHIIero o0y4eHusl.



OO1ee 9ncIo 9acoB, PEKOMEHIOBAaHHBIX JUTS U3y4eHHsI XuMuu, — 136 dacoB: B 8 kacce — 68 vacos (2
yaca B HEJIEN0), B 9 kitacce — 68 yacoB (2 yaca B Hezento). [l kaxa0ro Kiacca npeaycMoTpeEHO
pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh UCIIOIb30BAHO yYaCTHUKAMHU 00pa30BaTeIbLHOTO
mporecca B IeNsIxX (OPMUPOBAHUS BAPHATUBHON COCTABIISIONIEH COACPKAHM KOHKPETHOU pabodeii
nporpaMmsl. [Ipu 3ToM o0s3arenbHas (MHBapHaHTHAs) 4aCTh COJIEPKaHUs IIpeIMeTa, YCTaHOBJICHHAs
IIpUMEPHO1 paboyeil mporpaMMoi, 1 BpeMsi, OTBOIMMOE Ha €€ U3y4eHHE, TOJKHBI ObITh COXPaHEHBI
MIOJIHOCTHIO.

COAEPXAHUME OBYUEHUA

8 KUVIACC IlepBonayajbHble XUMHUYeCKHE OHATHSA
[Ipenmer xumuu. Posib XuMHM B )KU3HU YeJIOBEKA. XMMUA B CUCTEME HayK. Tera v BellecTBna.

dusnyeckue CBOMCTBA BEUIECTB. ATperaTHOe COCTOsIHME BelecTB. [loHsATHE 0 MeTO1aX MO3HAHUS B
xuMuH. Yuctele BeniecTBa U cMecu. CriocoObl pa3zeneHust cMeceid. ATOMbI U MOJIEKYIIbl. XMMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U CiokKHBIE BemecTBa. ATOMHO-
MOJIEKYJIIpHOE yueHue. XuMudeckas opmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYIISIpHAs
Macca. MaccoBast 10J1s1 XMMHYECKOT0 3JIEMEHTa B coeinHeHnH. KosmmuecTBo BemecTBa. MoJb.
Momnsiprast macca. B3anMoCBsI3b KOJIMUECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA.
Pacuérer mo popmynam xumMudeckux coeMHeHUH. DU3NYECKUE U XUMHYECKHUE SBJICHUS. XUMHUYECKast
peakius u e€ npu3Haku. 3aKOH COXPAHEHHUS MacChl BEUIECTB. XUMUYECKUE YPABHEHHUS.
Knaccudukanus XuMuueckux peakiui (CoequHEHMS, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).
Xumuyeckutl dsxcnepumenm: 3HAKOMCTBO C XUMHUYECKOH MOCYIOH, MpaBUJIaMH padOTHI B 1abopaTopumn
1 ipuéMamMu oOpaleHus ¢ 1abopaTopHbIM 000PYyAOBaHUEM, U3YUYCHHUE U OMMCaHUE (PU3HIECKIX
CBOMCTOOPA3I0B HEOPraHMYECKUX BEIeCTB, HaOMoneHne pu3nyeckux (I1aBJleHne BOCKA, TasHHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOIbl) U XUMHUYECKUX (TOpEHHUE CBEYH,
MIPOKAJIMBAHNE MEAHOMN MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) sIBJIeHU, HaOII0AeHne U
OTMCaHKE MPU3HAKOB MPOTEKAHUSI XUMUYECKHUX peaklnii (pa3nokeHue caxapa, B3auMoJIeHCTBUE
CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasnokenue ruapokcuaa meau (1) mpu HarpeBanum,
B3auMO/IeiicTBHE Kese3a ¢ pactBopoM conu meau (1), uzyuenue cnoco6oB pazaeneHus cMecen (¢
MOMOIIBI0 MAarHUTa, GUIBTPOBAHKE, BhIMIAPUBAHUE, TUCTHILISAIMS, XpoMaTorpadus), IpoBeICHHE
OUYMCTKU MOBapEHHOU oM, HAOIIOICHIE U OTIMCAHUE PE3YIbTaTOB IIPOBECHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JITaHUE MO/IeNIel MOJIEKY (IIapOCTEPKHEBBIX).
Baskneiiliue npeacraBuTe/ i HeOpraHuveckux Bemects Bo3myx — cMeck razos. CocTaB Bo3ayxa.
Kucnopon — snemeHT 1 mpocToe BemecTBo. HaxoxkaeHue Kucioposa B mpupoje, pusndeckue u
XUMHUYECKHe CBOMCTBA (peakiuu ropenus). Oxcunbl. [Ipumenenne kucnopoaa. CriocoObl MOTydeHHs
KHCTIOpO/ia B JIA0OpATOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B npupose. O30H —
AIJIOTPOTIHAS MOAU(PHKAIUS KUCIOPOIA.

TennoBoit 3¢ exT XUMHUECKOH peakiuy, TEePMOXUMUYECKHUE YPABHEHUS, K30~ U SHA0TEPMHUECKHUE
peakuuu. TorMBO: yroyib M MeTaH. 3arpsA3HEHUE BO3IyXa, YCUIIEHUE MApHUKOBOTO 3 dekTa,
paspylieHre 030HOBOro ¢osA. Bonopon — aneMeHT u npocroe Bemectso. Haxoxaenue Bogopoa B
npupoje, puzndeckne u XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoydeHust. KucinoTel u comu.
MonsipHblii 00bEM ra3oB. Pacu€Tsl o XumuueckuM ypaBHeHHsIM. Pu3ndeckue cBoHCTBa Boibl. Boia
Kak pactBopureib. PacTBopel. HachllieHHbIE U HEHACBIIIEHHBIE PACTBOPLI. PACTBOPUMOCTD BEILIECTB B
BoJie. MaccoBast 10J1 BELIECTBA B pacTBOpe. XMMHUUYECKUE CBOICTBa BoAbl. OcHOBaHuA. Poiib



pacTBOpPOB B IIPUPOJIE U B XKU3HU yenoBeka. KpyroBopoT Bojibl B Ipupoie. 3arps3HEHUE TPUPOIHBIX
Boa. OxpaHa ¥ 04KCTKa MPUPOIHBIX BoA. Knaccupukaus HeopraHndeckux coennHeHnid. OKCUIbl.
Knaccudukarus okcuaoB: coseodpasyromue (0OCHOBHbIC, KUCIOTHBIC, aM(OTEpHBIC) U
HecoseoOpa3zyronie. Homenknarypa okcuoB. @u3nueckre 1 XMMUYECKHUEe CBOMCTBA OKCHJIOB.
[Tomy4yenne okcunoB. OcHoBanus. Knaccuukamys oCHOBaHUiA: MIENOYN U HEPACTBOPHMEIE
ocHoBaHus. Homenkiarypa ocHoBanui. @U3HyecKue U XMUMUYECKHE CBOMCTBA OCHoBanui. [lonyueHue
ocHoBaHuil. Kucnotsl. Knaccuduxanus kucnot. Homenknatypa kucinot. @u3nyeckue 1 XUuMUUYECKHE
cBolicTBa KUCNOT. Pan akrueHocT MetaiuioB H.H. bekerosa. I1osryaenne Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonydenue coseit.
['enernueckas cBs3b MEXKAY KiacCaMU HEOPTaHUYECKUX COEAMHEHUN. Xumuueckutl skcnepumenm:
KaueCTBEHHOE OIPE/IEIIEHNE COJIEpKaHus KUCIOpoa B BO3AyXe, OJydeHHe, COOUpaHue,
pacro3HaBaHUE U U3YUYCHHUE CBOMCTB KUCIOPOIa, HAOIIOACHUE B3aUMOICUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHUSI BOSHUKHOBEHHUS U MPEKpaIeHust TopeHus (Tokapa), 03HaKOMJICHHE C
00pasmamMu OKCHOB M ONMCAHUE WX CBOMCTB, MOJydeHHEe, COOMpaHue, paclio3HaBaHUE U N3yUCHHUE
CBOMCTB BOJIOpOJIa (TOpEeHHe), B3auMoiericTBre Bostopoaa ¢ okcuaom menu (1) (Bo3moxno
WCIIOJIb30BaHNUE BUACOMATEPHAJIOB), HAOMIOACHNE 00Pa3IlOB BEMIECTB KOJMUECTBOM | MOJIb,
UCCleIoBaHUE 0COOEHHOCTEN PACTBOPEHMSI BEILIECTB C PA3IMUHON paCTBOPUMOCTbIO, IPUTOTOBIICHUE
pacTBOPOB C ONMPEECTEHHON MACCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBHUE BOBI C
MeTaJulaMu (HaTpUeM U KaJIbIeM) (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHATIOB), HCCIICIOBAHNE
00pa310B HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHUE N3MEHEHHS OKPACKU
MHMKATOPOB B paCTBOPAX KUCIIOT U LIEJI0UEH, U3yueHne B3auMoaencTusa okcuaa meau (1) c
PacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METAaJUIAMHU, PEaKINil HeUTpalnu3aluu, NoTy4eHne
HEPACTBOPUMBIX OCHOBAHMI, BRITECHEHHE OJTHOTO METaljla APYTUM U3 PACTBOPA COJIU, PELICHHE

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMEC «BaskHenII1e Ki1acchl HCOPraHU4CCKUX COC,I[HHGHHﬁ».

Iepuonuyeckuii 3axkon u Ilepuoanueckasi cucrema xumuyeckux jiementoB .M. MenaeneeBa.
Crtpoenue aToMoB. XUMHYECKAasl CBA3b. OKUCIUTEIbHO - BOCCTAHOBUTEJIbHbIE PeaKIIUuU

[lepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIIax CXOAHBIX AIEMEHTOB
(1Ie7oYHbIe U MIET0YHO3EMENbHBIE METAIIbI, TAIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE
00pa3yroT amdoTepHble OKCH Bl U THApoKcHabl. [leproaudeckuii 3akoH. [leproanueckas cucrtema
xumuueckux snemeHToB [[.1. MenaeneeBa. KopoTkonepuoanas u IIHHHONIEpUOAHAS (POPMBI
[Tepuonnueckoyt cucremsl xuMuueckux anemeHToB .M. Menneneesa. [leproasl 1 rpyniel.
@u3NUEeCKUil CMBICI MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOA U FPYHIbI dNieMeHTa. CTpoeHUe aTOMOB.
CocrtaB aToMHBIX sifiep. M30Tomnbl. DnekTpoHsl. CTpoeHHE IEKTPOHHBIX 000704YeK aTOMOB TIepBhIX 20
XUMHUYECKUX eMeHTOB llepuoanueckoi cucremsl .M. Menneneesa. XapakrepucTuka XUuMHUYECKOTO
areMeHTa 1o ero nojoxenuto B [lepuoanueckoii cucteme .M. MenneneeBa. 3akoHOMEpPHOCTH
W3MEHEHUS pauyca aTOMOB XUMHYECKUX DJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB
o rpynnam u nepuojam. 3HaueHue [lepuonnueckoro 3akoHa u [leproanueckoit cucteMbl
XMMUYECKUX 3JIEMEHTOB JUI Pa3BUTHs HAYKU U npakTuku. JI.J. MeHnneneeB — yd€HbIil U rpaXkJaHuH.



Xumuyeckas cBsi3b. KopasieHTHast (MOJIsIpHASI ¥ HETIOJISIPHAs) CBS3b. DJIEKTPOOTPUIIATEIIBHOCTD
XUMUYECKUX 3JIeMeHTOB. MloHHas cBsi3b. CreneHb okuciaeHust. OKUCIUTEIbHOBOCCTAHOBUTEIIbHbBIC
peaxuuu. IIponieccs! okucaeHus: ¥ BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH. XumMuuecku
9KCnepumMeHm. W3ydeHHe 00pa3IoB BEUIECTB METAIOB U HEMETAJJIOB, B3aUMOICHCTBHE THAPOKCHIA
[IMHKA C pPAaCTBOPAMH KHCIIOT | IIEJI0UeH, TPOBEACHUE OIBITOB, WJITIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIN (TOpeHre, peakiiuy pa3ioKeHUs], COCTUHEHU).

Medsxcnpeomemuvie cés3u

Peanuzarust MexnpeIMETHBIX CBS3EH MPU U3YyYCHUN XUMUU B 8 KJIaCCe OCYILIECTBIISIETCS Yepes
HCIIOJIb30BAHNUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHATUM, TaK U MOHSATUMN, SIBIISIOIINXCS
CHUCTEMHBIMU IS OTJACNBHBIX MPEIMETOB €CTeCTBEHHOHAYYHOTO 1HKIa. OOIIMe eCTeCTBeHHOHAYYHbIE
TIOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(HUKaIMs, TePUOTUIHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICTTUPOBaHHE, U3MEPEHHUE, MOJIETh, siBleHue. Dusuka: maTepus, aToMm,
AJIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKITU, H30TOTIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUCCKUMA
3apsi, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, GU3HMUECKUE BETHYUHBI,
eAMHUIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dotocunres, nprxanne, ouocdepa. ['eorpadus: armocdepa, ruapochepa, MUHEPAIIHI,
TOPHBIC TOPO/JbI, ITOJIE3HBIC NCKOIIAEMBIC, TOIIJINBO, BOAHLIC PECYPCHI.

9 KJIACC BemnecTBo U XUMHYECKasl peakIusl
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux snemenToB J[.M. Menaeneesa.

Crtpoenune aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUUYECKHUX DJIEMEHTOB TIEPBBIX TPEX
MIEPUOI0B, KAJIHs, KAIBIUSA U KX COSIMHCHUH B COOTBETCTBHH C MOJIOKEHHUEM AJIECMEHTOB B
[Tepuonanueckoit cuctemMe u CTpoeHUueM ux aToMoB. CTpOEeHHUE BEIIECTBA: BUIbl XUMUYECKOU CBSI3H.
Tumbl KPUCTALTHYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUITA KPUCTALTHYECKOM
PEMmETKY U BUIa XUMUYECKOH cBs3H. Kimaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB.
XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIHUXCS K PA3JIMYHBIM KJlaccaM HEOPTraHUYECKUX COCTMHCHUM,
T€HETUYECKasl CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccugukanus XuMHUUECKUX peakLuil 0 Pa3IMyHbIM OPHU3HAKaM (10 YUCILy U COCTaBY
Y4YacCTBYIOIIMX B peaKkIH BELIECTB, 110 TeIJI0BOMY 3()(eKTy, MO U3MEHEHUIO CTETIEHEH OKUCIIEHUS
XUMUYECKUX JIE€MEHTOB, 10 00PaTUMOCTH, IO YYaCTHIO KaTalu3aTopa). K30- U S3HA0TEpMHUECKHUE
peakuuu, TepMoXuMHUYeckre ypaBHeHus. [lonsaTre o ckopocTn xuMuyeckoit peakuuu. [lonsarue 06
00paTUMBIX U HEOOPATUMBIX XUMUUECKUX peakuusax. [IoHATHEe 0 rOMOT€HHBIX U TeTepPOTEeHHbIX
peakuusx. [lonsatue o xkartanuse. [lonsTre 0 XuMH4eckoM paBHOBeCHH. DaKTOPBI, BIMSIOIINE HA
CKOPOCTh XUMHUYECKON PEAKIIUH U MOJIO)KEHHE XUMHUUYECKOTO paBHOBeCHA. OKUCIUTEIBHO-
BOCCTAHOBMTENbHBIE PEAKIINH, JIEKTPOHHBIN OajJaHC OKMCIUTEIbHO-BOCCTAHOBUTEIBHOM PEeakLny.
CocraBieHne ypaBHEHUIN OKHCINUTEIBHOBOCCTAHOBUTENIBHBIX PEAKIIMN € NCIIOJIB30BAaHUEM METOA
3NIeKTPOHHOTO OanaHca. Teopus 371EKTPOTUTUYECKON AUCCOLUAIIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnoHbI. MeXaHN3M JTUCCOLMALINY BEIIECTB C PA3IMUYHBIMUA BUJJAMH XUMUYECKOU CBA3H.
Crenenp quccormanuy. CUIbHbIE U Clla0ble AIEKTPOIUTHI. Peakiiun HOHHOTO oOMeHa. Y ClIoBUs
MPOTEKaHMsI PeaKUii HOHHOTO OOMEHa, TMOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHHSI PEaKIIMd.
CBoliCTBa KHCIIOT, OCHOBAaHUU M COJIEH B CBETE MPEJICTABICHUHI 00 AIIEKTPOIUTHYECKOHN TUCCOMALINH.
KauectBeHHble peakiiuu Ha HOHBI. [IoHATHE O THApONIU3e conell. Xumuueckuii SKcnepumenm.
03HAKOMJIEHHE C MOJEIISIMUA KPUCTAININYECKUX PEIIETOK HEOPraHUUECKUX BEILIECTB — METAIIJIOB U
HeMeTaJuIoB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJI0pHUIa HaTpus), UCCIIC0OBAaHUE 3aBUCUMOCTH



CKOPOCTH XMMHYECKOW PEaKIHUU OT BO3ICHCTBHS Pa3TUYHBIX (PaKTOPOB, HCCIEIOBAHNE
JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IPOIIECCa AUCCOLUALIMM KUCIIOT, IIEJI04€Eil U coliel
(BO3MOYKHO HCII0JIB30BAHUE BUJIEO MAaTEPUAIIOB), IPOBEAEHHUE OIBITOB, HIUTFOCTPUPYIOLINX IPU3HAKU
MPOTEKAHUS PEaKIuii HOHHOTO 0OMeHa (00pa3oBaHUe OCaIKa, BBIICTICHIE ra3a, 00pa30BaHUE BOJIbI),
OTIBITOB, MWIUTFOCTPUPYIOIINX IPUMEPHI OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TOpeHue,
peaKuuu pas3yioKEeHUsl, COETMHEHUS ), PACIIO3HABAHNE HEOPTAHUYECKUX BELIECTB C IIOMOUIBIO
KaueCTBEHHBIX PEAKIIMN HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4. HemeTaibl U ux
coeanHeHus: OO0m1ast XxapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTEepPHbIE
creneH okucienusi. CtpoeHue u (pu3nvecKrne CBOWCTBA MPOCTHIX BEHIECTB — TaJOT€HOB. X UMHUECKHUE
CBOICTBa Ha MpUMepeE XJ10pa (B3aUMOJIEHCTBUE C METAJIJIaMH, HEMETaJJIaMU, 1EJI0YaMH).
Xnoposojopoa. CossiHast KUCI0Ta, XHMUYECKUE CBOWCTBA, OJydeHHe, puMeHeHue. JlelicTBre xjiopa
1 XJIOpPOBOJIOPO/Ia HAa OPTaHM3M uesloBeka. BaxHeile Xaopuapl U UX HaX0K/IEHUE B TIPUPOJIE.
O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
cTeneHu okucieHus. CTpoeHne u Gu3nYeckrue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmoTponHbie MOAUGHUKAIIMN KACTIOPOJa U CePhl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0PO/I,
CTpoeHue, (pusnueckne u XuMuyeckue cBoicTBa. OKCUIbI CEPhI KaK MPEICTaBUTENH KHUCIOTHBIX
okcuioB. CepHast KHCIIOTa, (Pr3HUECKUe U XUMHUYECKHe CBOMCTBA (00IIMe KaK MpeJCTaBUTENs Kiacca
KHUCJIOT U crerduueckne). XuMHUUECKUEe peakiiy, JeKallie B OCHOBE MMPOMBIIIIEHHOTO criocoba
MOJIy4eHHS CepHOM KUCHOTHI. [IpuMenenne cepror KucaoThl. COJIM CEPHOM KUCIOThI, KAYECTBEHHAS
peakuus Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeIMHEHUH B Mpupojie. XMMUYECKOEe 3arpsisHeHNe
OKpY’Karolllel Cpeibl COeAMHEHUSAMHU CepbI (KUCIOTHBIE I05K/IU, 3arPSA3HEHNE BO3/yXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIC
CTETICHU OKUCIICHUS. A30T, paclpoCTpaHEHHE B MPUPOJIe, PU3NUECKUE M XUMHYECKHE CBOWCTBA.
KpyroBopoT azora B mpupoje. AMMHAK, ero QU3MYECKHe U XUMUYECKHUE CBOMCTBA, MOJTyYCHUE
npuMeHeHne. Cou aMMOHUS, MX PU3UYECKUE W XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peaKiys Ha HOHbl aMMOHHUS. A30THasi KUCIIOTa, €€ TIOJy4eHHE, PHU3NIECKUE U XUMUYECKHE CBOMCTBA
(oO1mme Kak mpeacTaBUTeNs Kilacca KHCIOT u crierduyeckue). Mcnonp30BaHHe HUTPATOB M COJICH
aAMMOHWUS B KQUECTBE MUHEPAIBHBIX YIOOpeHU. XUMUYECKOE 3arpsi3HEHUE OKPYXKAFOIIEH Cpe/ibl
COCJIMHEHUSIMH a30Ta (KUCIIOTHBIC JIOXK/IU, 3arpsi3HEHUE BO3/yXa, MOYBHI K BO10EMOB). Dochop,
annotpornHbeie Moaudukanuu dpocdopa, pusndeckue u xumuueckue cBoiictea. Okeun dpocdopa (V) u
dochopHas kuciora, GU3NUECKUE U XUMUYECKUE CBOWCTBA, NojydeHue. McnonszoBanue dpochato B
Ka4eCcTBE MUHEPAIBHBIX YIOOPCHUH.

Oomas xapakTepucTuka smeMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTEINEHU OKUCIIEHUS. YTIIEpo/, aJUIOTPOIIHbIE MOIM(PHUKALINU, PACIPOCTPAHEHHE B IPUPOJIE,
¢du3nyeckre 1 XuMHUYecKke cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupoe. Okcust
yriepoja, ux (pu3nyeckre 1 XuMHUYECKUe CBOMCTBA, IeHCTBHE Ha KUBbIE OPraHU3MBbl, IOJIy4YeHUE U
IIpUMEHEeHHEe. DKOJIOTHYECKUe MpoOIeMBbl, CBsI3aHHbIe ¢ okcuoM yriepoaa (1V), rumoresa
r7100aJIbHOTO MOTEIICHUs KIIMMaTa, MapHUKOBBIN 3¢ (eKT. YroabHast KUCIO0Ta U €€ COJIU, UX
¢u3nyeckre 1 XMMHUYECKHE CBOICTBA, MOTyueHHe U NpuMeHeHne. KauecTBeHHas peakius Ha
kapOoHaTHoHbI. Vcnosp30BaHne KapOOHATOB B ObITY, MEAULIMHE, TPOMBIIINIEHHOCTH U CEIHCKOM
xo3giicTBe. [lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCMHEHUAX yriiepoa
(MeraH, 9TaH, ATUJICH, alleTUIIEH, 3TaHOJ, TIHUIEPHH, YKCYCHas KUCII0Ta). [IpupoHble HCTOUHUKU
YTJIEBOAOPOIOB (YroJib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTH UX NepepaboTku (OeH3UH), UX POJIb B



GBITy nu HpOMBIH_IJIeHHOCTI/I. HOHSITI/IG (6] 61/IOHOFI/I‘-ICCKI/I BAXHBIX BCIICCTBAX: )KI/Ian, 6GJIK3.X, yriieBogax
— " UX pOHI/I B JKU3HH YCJIOBCKA. MaTepI/IaJIbHOG CIUHCTBO OpFaHI/I‘-ICCKI/IX )41 HeOpI‘aHI/I‘IeCKI/IX
COEIMHEHUI.

Kpemnunid, ero pusndeckne u XuMHUUECKUE CBOMCTBA, OTydeHHE U TpuMeHeHne. CoeTMHEeHUS
KpeMHus B npupoje. Oouiue npeacrasieHus o0 okcuae kpemuus (1V) u kpeMHHEBOM KUCIOTE.
CunMKaTel, UX UCTIOJIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaykHeHIie cTpOUTEIbHBIE MaTepUAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, *Kene300eToH. [Ipobiaembl 6€301MacHOro NCIoIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MNOBCEIHEBHOM XU3HU. Xumuueckuti sIkcnepumenm.: N3y4eHUe
00pa310B HEOPTaHNYECKHUX BEIIECTB, CBONCTB COJSIHON KUCIIOTHI, TPOBEICHNE KaU€CTBEHHBIX PEAKIIHUMA
Ha XJIOPHUI-HOHBI ¥ HAOIOACHUE TIPU3HAKOB UX MMPOTEKAHHMSI, OTIBITHI, OTPAXKAIOIINE (PU3UIECKUE U
XMMHMUYECKHE CBOMCTBA raJOr€HOB U UX COeIMHEHUH (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
03HaKOMJIEHHE C 00Opa3liaMH XJIOPHUIOB (TaJOreHUI0B), 03HAKOMIJICHHE C 00pa3IiaMu Cephl U e€
COEIMHEHUSIMH (BO3MOHO MCIOJB30BaHUE BUEOMATEPUANIOB), HAOIIOIEHNE TIpoliecca 00YTIIMBaHUs
caxapa noJj ACMCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, N3y4YEHHE XUMUYECKHX CBOMCTB
pa30aBiIeHHON CEepHO KUCIIOTHI, MPOBEIEHNE KaYeCTBEHHON PEeaKIMK Ha CylIb(paT-uoH U HaOIt0eHne
MpHU3HaKa e€ MpoTeKaHHs, 03HaKOMJIEHHE ¢ (U3NYECKMMH CBOMCTBaMHU a30Ta, pocdopa u ux
coelMHeHUH (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U GochopHbIX
ynobpeHui, noiay4yeHue, cooupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB aMMHUaKa, IPOBEJCHHE
KauyeCTBEHHBIX peakUuii Ha MIOH aMMOHUS U (ocdaT-HuoH U U3ydeHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEbIO (BO3MOYKHO HCIOJIb30BaHKE
BHJICOMATEPHUAJIOB), U3YUCHUE MOJCNIeH KPUCTAIUIMYECKUX PEMIETOK anmasa, rpadura, pynnepena,
03HAaKOMJIEHHUE C MPOIIECCOM aIcOPOIIUHN PaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIJIEM U
YCTPOICTBOM MPOTUBOTA3a, MTOJIydeHUE, COOMpaHue, paclio3HaBaHUE U 3y4YeHUE CBOICTB
YTJIEKUCIIOTO ra3a, MPOoBEJeHNE KaueCTBEHHBIX peakuii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYCHHE
MIPU3HAKOB UX MPOTEKaHHUs, 03HAKOMJIEHUE C MPOIYKIIMEH CUIMKATHON MPOMBIIIJIEHHOCTH, pEIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaxkHele HeMeTaIbl U X CoeIMHeHus». MeTa/uIbl U HX
coequHeHUus1OO0Ias XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM HX
nosnoxenusd B [lepuoauueckoil cucreme xumuueckux snemeHToB J[.M. MenaeneeBa u ctpoeHus
atoMmoB. CTpoeHue MeTauioB. MeTayuinyeckasi CBs3b M MeTa/lIndeckasl KpucTauinyeckas peneTka.
DNEKTPOXUMHUYECKUN Psiji HAMIPSDKEHUN MeTaiioB. OU3NYecKrue U XUMUYECKHE CBOMCTBA METAJLIOB.
O61ue crnocoObl noay4yeHus MeTasuioB. [loHaTHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Kopposuu. CIuiaBsl (CTanb, YyT'yH, TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

H_[e.]'IOLIHLIe MCTaJJIbI: TIOJIOKCHUC B HepHOHquCKOﬁ CUCTEMEC XMMHUYCCKUX 3JICMCHTOB I[I/I
MeH,[[eJ'IeeBa, CTPOCHUC X ATOMOB, HAXOXKICHUC B IIPUPOJC. duznueckue U XMuMHYECKHE CBOMCTBA (Ha
MpUMEPC HATpUA U KaJ'II/IH). OKCI/I,I[BI U TUAPOKCUABI HATPUA U KAJIH. HpI/IMeHCHI/Ie MICJIOYHBIX
METAJIOB U UX COCIMHECHUM.

[IlenouyHo3emMeNnbHbIE METAIIJIBI MArHUH U KaJdblUid: osoxenue B [lepuoanueckoit cucreme
xumudeckux 3neMenToB J[.U. MenzeneeBa, cTpoeHHE UX aTOMOB, HAX0XKACHUE B IPUPOJIE.
dusnueckrue 1 XMMUYECKHE CBOMCTBA MarHus U Kajblud. BaxkHeimue coeguHeHUs Kaablus (OKCU,
TUAPOKCHU, CONN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.



AmoMuHMiL: nostokenue B [lepuoanueckoi cucreMe xumudeckux 3ineMeHToB .M. Menneneesa,
CTpPOEHHUE aToMa, Hax0oXJAeHue B pupoae. dusnueckue u XUMUUECKUE CBOMCTBA aTlOMUHUS.
AmdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA AITFOMUHUSI.

Keneszo: monoxenue B [leproanueckoit cucreme xumuueckux 3neMeHToB [[.M. Meneneena,
CTPOCHHEC aTOMAa, HAXOXKACHHUEC B IIPUPOJIL. dusuyeckue U XUMHUYECKUE CBOMCTBA JKeJiesa. OKCI/II[I)I,
ruapokcuabl U conu xenesa (1) u sxenesa (1), ux cocras, cBolicTBa u nonydenue. Xumuveckutl
9KCHEPUMEHM. !

O3HAKOMJICHHE ¢ 00pa3IlaMy METaJJIOB U CIUIABOB, MX (PM3NIECKUMHU CBOWCTBAMH, N3yICHUE
pe3ynbTaTOB KOPPO3UH METAIIJIOB (BO3MOKHO MCIIOJIH30BAHUE BUIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBHSI OKCH/IA KAIBIIUS M HATPUs C BOJOH (BO3MOXHO MCTOIH30BAHUE BHICOMATEPHAIIOB),
WCCIIeIOBaHUE CBOMCTB KECTKOM BOJIBI, ITpOIecca TOPEHUS JKelle3a B KUCIOpo i€ (BO3MOKHO
MCIO0JIb30BaHNE BUICOMATEPHAJIOB), TPU3HAKOB IMPOTEKAHMS KAYeCTBEHHBIX PEAKIIM Ha MOHBI
(MarHwus, KanbIus, aTFOMUAHUS, 1IMHKa, xene3a (1) u sxeneza (1), mexu (1), HaGaroneHue u onucanue
MIPOIIECCOB OKPAIIMBAHS INTAMSHN HOHAMH HATPUS, KIS U KaJIbIUsA (BO3MOKHO UCTIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIIeIOBaHUE aM(OTEPHBIX CBONCTB THIPOKCHIA ATFOMUHHUS U THIPOKCHIA
[IUHKA, PEIICHIE YKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe «BakHelIne MeTaIbl B UX COCTMHECHUS.
XuMHS M OKPYKAIOLIAs cpeaa

BemecTBa 1 Matepualibl B MOBCEAHEBHOMW KU3HU uenoBeka. bezomacHoe ncnoib30BaHUEe BEUIECTB U
XMUMHUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XMMHUYECKUX 0KOTaX U OTPABICHUSX.
XUMHYECKOe 3arpsi3HeHUE OKpyXKaroulei cpeibl (peaesibHas JOIMycTUMas KOHIIEHTpAIHsl BeIeCTB
(manmee — I1JIK). Posib xuMuu B pelIeHHH SKOJOTHUECKUX TPOOIeM. Xumuyeckuil 9KCnepumenm:
n3ydeHue 00pasroB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).
Meosicnpeomemnule céa3u Peannzanus MEXIPEAMETHBIX CBA3€H MPU U3y4eHUH XUMHUH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATHH,
SIBJIFOIIUXCSI CHCTEMHBIMH JUTSI OTACIBHBIX MPEIMETOB €CTECTBEHHOHAaYYHOTO ukKIia. Oomue
€CTECTBEHHO-HAY4HbIE TIOHSTUS: Hay4yHbIN (DaKT, rUMoTe3a, 3aKOH, TEOPHs, aHaJIN3, CHHTE3,
KJ1accu(puKanus, IepuoAUYHOCTb, HAOIIOeHHE, SKCIEPUMEHT, MOJISIIUPOBaHHIE, U3MEPEHHUE, MOIEIb,
SIBJICHUE, TAPHUKOBBIN 3 ek, TexHonorus, marepuansl. Dusmka: MmaTepus, aToM, JIEKTPOH, POTOH,
HEUTPOH, UOH, HYKJIH]I, U30TOIIbI, PaANOAKTUBHOCTb, MOJIEKYJIA, AIIEKTPUUECKHUM 3apsi]l, TIPOBOJIHUKH,
MOJIYIPOBOAHUKH, JTUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE
BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTH, KpUCTaTUYecKasi penI€Tka, CrijaBbl, (PU3UMYECKUe
BEITUYMHBI, €IUHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COIHILE.

buosnorus: potocunTes, 1pixanue, Ouochepa, 3KocucTeMa, MUHEpaIbHbIe y100peHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, ITATEIIbHBIE BEILECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIUBO,
BOJHBIE PECYPCHI.

NMNAHUPYEMBDIE PE3Y/IbTATbI OCBOEHWMA NPOMPAMMbI NO XMMWNKN HA YPOBHE OCHOBHOIO
OBLLEFO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00111eT0 00pa30BaHusl JOCTUTAIOTCS B
X0/ 00y4eHHsI XMMUHU B €IMHCTBE Y4eOHOH U BOCIIUTATEIBHOM IEITETLHOCTH B COOTBETCTBUU C



TPaAULIMOHHBIMUA POCCUMCKUMHU COLMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSAMM,
MPUHATHIMU B OOILIECTBE MTPABUIAMU U HOPMaMH MOBEICHUS U CIOCOOCTBYIOT MpOLIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMU 00yJarOIIUXCSL.

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH O0YUAIOIINXCS PYKOBOJCTBOBATHCS CUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE OIIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM
yuclie B yacTu: 1) MaTpMOTHYeCKOr0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEAMIO,
MTOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKU B KU3HU COBPEMEHHOI0 00IECTBa, CIIOCOOHOCTH BIIAJAETh
JOCTOBEPHOM MH(POpMAIMEN 0 MepeaOBhIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHON
XUMMH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUX 00 yCTpOiCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMSA:

MNpEACTABJICHUA O CONUAJIBHBIX HOPpMaAX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH

B KOJIJIEKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIIECTEHTHOCTH B O6III€CTB€HHO HOJ'IG3H01>1,
yueOHOMCCeA0BATEIbCKOM, TBOPUECKOHN U IPYTrUX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOM AEATEIbHOCTH IIPU BHITIOJHEHUH YU€OHBIX, [I03HABATEIbHBIX 33/1a4,
BBIIIOJTHCHUHU XUMHWYCCKHUX OKCIICPUMCHTOB, CO3JaHNN y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIHU B ITPOLIECCE ITOH y‘—I@6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPHUIIIEH C IO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS TOCJIEACTBUMA MOCTYIKOB; 3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUUECKON peaKIny, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINE OCHOBY JJIsi HOHUMAHUS CYIIIHOCTH
Hay4YHOU KapTHUHBI MUpa, IPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOIbI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOJIHOM Cpeioi, O pOJIM XUMUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;
M03HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA TIOJyYeHHE HOBBIX 3HAaHUN MO0 XUMHH, HEOOXOIUMBIE IS
00BsicHEeHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUH, MTO3HABATEIbHOM, HHOPMAITMOHHON U
YUTATEIbCKOM KYJIbTYPHI, B TOM YUCJI€ HABBIKOB CAMOCTOSITENIHHONU PabOThI C yueOHBIMU TEKCTaMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOT Ui,
MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JIF0003HATEIIBHOCTh, TOTOBHOCTD U CLIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENILCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIMpPaBJICHHOCTH U YPOBHS 00y4YeHHUs B aibHeieM; 4) GopMuUpoBaHus KyJIbTYPbI 310POBbSI:

0CO3HaHME EHHOCTHU >KU3HU, OTBETCTBEHHOTO OTHOILLIEHHSI K CBOEMY 3/10pPOBBIO, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUE MOCIIEACTBUI U HEMPUATHE BPEIHBIX NMPHUBBIYEK (yHOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIOAECHNUS PaBUil O€30MaCHOCTH MPH
oOpalieHnH ¢ XUMUYECKHMHU BEIIECTBAMH B OBITY U peaJbHOM KU3HU; 5) TPY10BOr0 BOCIIMTAHUS:
MHTEpEC K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil U Tpya pa3IMyHOro poja, yBaXXEHUE K TPy U
pe3yspTaTaM TpYIOBOH IEATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUM 110
XMMUH, OCO3HAHHBIA BBIOOP MHMBHIYaIbHON TPAEKTOPUHU MPOJIOJKEHUSI 00pa30BaHMs ¢ YIETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMUMUH, 0OLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
YCIEIIHOM Mpo(dhecCHOHAIBHON AEATENbHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHUHN, TOTOBHOCTb
aJlanTHpPOBaThCs B MPO(PECCHOHATBHOM cpelie; 6) IKOIOrMYecKOro BOCHUTAHUA: YKOJIOTHUECKU
1eJ1eco00pa3zHoe OTHOILICHHE K IPUPOJE KaK HCTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS,
MOHMMaHHE EHHOCTH 3JI0POBOTO M O€30MaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PM3MUECKOMY U NICUXUYECKOMY 37I0POBbIO, OCO3HAHUE IIECHHOCTH COOIOACHNUS TIPaBUII



0€3011acHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYALUAX, YTPOKAIOIIUX 37J0POBBIO
YKU3HU JII0/IEN; CIOCOOHOCTH MPUMEHSATh 3HAHUS, [10JIy4aeMble IIPU U3y4YEHUU XUMUH, JUISl pELICHU S
3a7a4, CBA3aHHBIX C OKPYKAOUIEH IPUPOJHON CPENOM, JIJISl MOBBILICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpBI, 0OCO3HAHUSA TTI00AIEHOTO XapaKTepa SKOJIOTUYECKUX MPOOIJIEM U IMyTeH UX peIIeHus
IIOCPEACTBOM METOJI0B XUMHH, SKOJOTUYECKOIO MBIIIUICHNS], YMEHUS PYKOBOJACTBOBATLCS UM B
ITI03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe mMetanpeMeTHBIX Pe3yJIbTaTOB BBICISIOT 3HAYMMBIC JIJIsi (POPMUPOBAHUS MUPOBO33PEHUS
oOI1IeHayYHbIe TTOHATHUS (3aKOH, TEOPHs, IPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, TTPOIIECC, IKCIIEPUMEHT U
JPYTOE.), KOTOPBbIE UCTIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPeIMETax 1 MO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITUX NIPEIMETOB (POPMUPOBATH MPECTABICHUE O IEJIOCTHON HAYYHOU KapTHHE
MHpa, ¥ YHUBEpCAIbHBIC YUeOHbIC NeHCTBUS (IT0O3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIC),
KOTOpBIE€ 00eCcTIeunBarOT ((OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U
OCYILIECTBJICHUIO y4eOHOM AESITEeTbHOCTH.

Ilo3HaBaTebHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHcTBHSA ba3oBble Jloruyeckue
ACHCTBHSA:

YMEHHS UCTOIb30BaTh MPUEMBI JJOTUUECKOTO MBIIIUICHUS ITPU OCBOCHUH 3HAHUI: PACKPBIBATh CMBICT
XUMHYECKUX MOHATUHN (BBIACNATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH B3aUMOCBS3b C APYTUMHU
MOHATHUSMHU ), UCIIOJIB30BATh MOHATUS /7151 OOBSICHEHUS OTAEIbHBIX (PAKTOB U ABJICHUH, BIOUPAThH
OCHOBAHUS ¥ KPUTEPUU JUTSI KJIaCCU(PUKALMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHii,
YCTaHaBIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEKy 00bEKTaMU U3Y4EHUsl, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHH), JIeaTh BHIBOJIbI U 3aKIIOUEHUS; YMEHUE
MIPUMEHSTH B MpOLiecce NO3HAHUSI MOHATHS (MIPEAMETHBIE U METapeIMETHbIE), CHMBOJIUMYECKUE
(3HAKOBBIEC) MOJIEJIH, UCIIOJIb3YEMbIE B XMMHH, TPEOOPa30BhIBAThH MINPOKO IPUMEHSIEMbIE B XUMUU
MOJIENIbHBIE MTPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTa), XUuMU4eckas hopmyina u
ypaBHEHHE XUMHUYECKOHN peakluy — NPy peleHNH yueOHO-TI03HaBaTeIbHBIX 3334, C YUETOM 3TUX
MOJENBHBIX MPECTABICHUHN BBISIBIISITh U XapaKTEPHU30BaTh CYILIECTBEHHBIC MPU3HAKN U3Y4aeMBbIX
00BEKTOB — XMMHUYECKUX BEILIECTB U XUMUYECKUX PEAKIINii, BHISBIATH OOIINE 3aKOHOMEPHOCTH,
MIPUYKMHHO-CIICICTBEHHBIE CBS3U U MPOTUBOPEUUS B U3yUaeMBbIX Mpoleccax u sBjieHusX. bazoBbie
Hcc/ie10BaTe/IbCKUe IeiicTBUSA: YMEHUE UCTOJIh30BaTh MOCTABICHHBIE BOMIPOCH] B KAYE€CTBE
MHCTPYMEHTA MMO3HAHHUS, a TAK)KE B KAYECTBE OCHOBBI /I (POPMUPOBAHMS TUTIOTE3BI TIO TPOBEPKE
MIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI; IPHOOPETEHHE OTbITA M0 TUIAHWPOBAHUIO, OPTaHU3aINH U
MIPOBEJICHUIO YYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0AATh 32 X0JI0OM MpoIiecca, CaMOCTOSITENEHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, GOPMYIHPOBATH 0OOOIIEHHS U BEIBOABI IO PE3YyIbTaTaM
MPOBEIEHHOTO OMBITA, UCCIEAOBAHHUS, COCTABIATH OTYET O MPOJIETaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO Pa3IMYHbBIX

BUJIOB U ()OPM MPECTABICHUS, TIOIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HayYHOMOMY/IsIpHAs JIUTEpaTypa
XMMUYECKOTO COJIep KaHus, CIIpaBOYHbIe M0coOus, pecypchl HTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO; YMEHHUE MPUMEHSATh pa3IMyHble METO/IbI U
3aIpoChl IPU HOUCKE U 0TOOpe MH(OPMAIIMK U COOTBETCTBYIOIUX JTaHHBIX, HEOOXOIUMBIX IS
BBITOJTHEHUS YUE€OHBIX U TIO3HABATENIbHBIX 3a/1a4 ONPeIeIEHHOTO TUIA, TPUOOPETEHHE OTIbITA B
00J1aCTH MCTIONIB30BaHUs HH(POPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJIQJICHUE KYIbTYPOMd



aKTHBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENILHO BEIOUPATh ONTUMAIBHYIO
¢dopmy npeacTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATH PEIIAEMbIE 3a/1a41 HECIOKHBIMU CXEMaMH,
ararpaMMamu, ApyruMu GopMamu rpaduky ¥ UX KOMOMHAIMSAMU; YMEHHE UCTIOIB30BaTh U
aHAIM3MPOBATh B IpoLecce YUCOHOM U UCCIIEI0BATENILCKON AEATEIPHOCTH HH(POPMAIIHIO O BIUSIHUU
MIPOMBIIICHHOCTH, CEJICKOTO X03SICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH PUPOIHOM
Cpenbl.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

YMEHHE 3a/1aBaTh BOIIPOCHI (B X0/ [uanora v (Wjim) IMCKYCCHH) MO CYILIECTBY 00CYK/1aeMOM TEMBI,
(bopMyTHpOBaTh CBOM MPEIOKEHHSI OTHOCHTEIHHO BBHITIOJTHEHHUS TPEUIOKEHHON 3a/1a4H;
MprOOpETEHNE OTIBITA MPE3CHTALNH PE3YIHTATOB BBHITIOJHEHUSI XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, JIA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO
MIPOEKTA); 3aNHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMM MO3HABATEIHHOU M
MCCIIEIOBATENLCKOM NeSITeIbHOCTH IPH PEIICHUN BOSHUKAIONIUX MPo0IeM Ha OCHOBE y4éTa 00IunX
MHTEPECOB U COTJIaCOBaHMS MO3ULIUN (00CYX1eHNs, 0OMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI»,
KOOPAMHAIMS COBMECTHBIX JIEHCTBUH, OTIpeIeTICHHE KPUTEPHEB IO OIIEHKE Ka4eCTBa BBHITTOJTHEHHOM
paboTel U apyrue);

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEIEIATh LeNIN AesITeIbHOCTH, TNIaHUPOBATh, OCYLIECTBIISTh,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
a¢hdexTuBHBIC CITOCOOBI pelIeHrs yIeOHBIX U MTO3HABATENBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh
WA KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JICUCTBUM MPH BHITIOJHEHUU 3aJaHUH C y4ETOM
MOJIy4€HUsI HOBBIX 3HAHUM 00 M3y4aeMbIX 00bEKTax — BEIECTBAX U PEAKIIUIX, OLICHUBATh
COOTBETCTBHUE MOJIYYSHHOIO Pe3y/IbTaTa 3asiBICHHOH 11eJId, YMEHUE HCIIOJIb30BaTh U aHATU3UPOBAThH
KOHTEKCTBI, IIPe/jIaraéMble B YCIIOBUU 3aJaHHIA.

NPEAMETHbDIE PE3Y/IbTATbI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 0053aTEIHHOIO COAEPKAHUS, YCTAHOBJICHHOTO
JTaHHOU (enepanbHON pabouelt IpOrpaMMOid, BBIICTSIOT: OCBOCHHBIE 00YJaIOIIMMUCS HAayYHbIE
3HAHUS, YMEHUS U CIIOCOOBI AeWCTBUM, crielupUIecKue Ui MpeAMeTHON 006macTi « XUMUs, BUJIBI
JEeSITeIbHOCTH IO MOJTYYSHHUIO HOBOTO 3HAHUs, €T0 UHTEPIPETAIH, IPEOOPA30BAHUIO U TPUMEHEHHUIO
B Pa3JIMYHBIX y4EOHBIX U HOBBIX CHUTYalIHsIX.

K koH1y 00yueHus B 8 kj1acce rnpeIMeTHbIE pe3y/IbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIIUXCSl YMEHUI: paCKPbIBATh CMBICT OCHOBHBIX XMMHUYECKHX MTOHSATHIH:
aToOM, MOJIEKYJIa, XUMHUYECKHH JIEMEHT, ITPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (0THOPOIHAS
Y HEOJHOPO/IHAs ), BAJIEGHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J0JI1 XMMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCII0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHNUS,
XUMUYECKasl peaklus, KIacCu(pUKaINs Peakuid: peakiui COeANHEHNS, PEAKIIUN PA3JIOKECHHUS,
peaKIMy 3aMeIIeHus], peakiuu oOMeHa, 3K30- U SHAOTEPMUYECKUE PEeaKIUH, TEIIoBOH 3¢dexT
peakimu, SApo aToMa, ANEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalIb, paluyCc aToMa, XUMUYecKas
CBA3b, IIOJIAPHAs U HENOJISIPHAsI KOBAJICHTHAS CBsA3b, MOHHAS CBS3b, HOH, KATUOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BELECTBA (MPOLIEHTHAs KOHIIEHTpAlKsl) B pacTBOPE; WIUIFOCTPUPOBATH B3aUMOCBSI3b



OCHOBHBIX XUMHUYECKUX MTOHATUI U IPUMEHSTH 3TH MOHATUS IPU ONIMCAHNUU BEUIECTB U UX
MIPEBpAILEHH; NCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS ()OPMYII BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIUN; OTIPENIENATh BAIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX
COCJIMHEHUSX, CTETICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCANHEHUSX, IPHHAIC)KHOCTD BEIIECTB
K OTIpeAeTIEHHOMY KJIACCY COCAMHEHUH 1Mo GpopMyaam, BUJ XUMHUECKOW CBS3H (KOBAJICHTHAS U
MOHHAsl) B HEOPraHUYECKUX COEAUHEHUSIX; pacKpbIBaTh cMblica [lepuoaunueckoro 3axona [I.1.
MenzeneeBa: 1€MOHCTPUPOBATh NIOHUMAaHKE [IEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX M0JI0>keHUs B [leprouueckoii cucreMe, 3aKOHOB COXPAaHEHHS! MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YY€HHUs, 3aKOHAa ABOrajpo; OIUCHIBATh U
XapakTepu30BaTh Ta0IMuHy0 popMmy [leproauueckoil CHCTEMBI XUMUYECKUX IEMEHTOB: pa3inyaTh
MOHATHS «TJIaBHas noarpymnmna (A-rpymnmna)» u «rnobouynas noarpymnmna (b-rpynmna)y», manslie u 60bIne
MIEPHO/Ibl, COOTHOCUTH 0003HAUYEHHU, KOTOpble UMEIOTCs B Tabnuue «llepnoanueckas cucrema
xuMHueckux 3nemeHToB [[.1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 001ee YNCII0 AIEKTPOHOB U PACIIPEIETICHUE UX 110
AIIEKTPOHHBIM CJI0SIM); KJIacCU(DULIUPOBATh XUMUUECKUE JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE PEAKIHH (110 YHUCITY M COCTaBYy yYaCTBYIOIIMX B PEAKIMH BEILIECTB, I10 TEINIOBOMY
ahdexTy); XapakTepru30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, MOATBEPXKAast ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIKUX
XUMHUYECKUX peaKlnii; MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NMPOTEKAHUS XMMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX; BRIYUCISATD
OTHOCHUTEINIbHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO 00 XUMUYECKOTO
3JIeMeHTa 1o (popMyIie COeIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI 110
YPaBHEHUIO XUMUYECKON PeakIii; MPUMEHSATh OCHOBHBIE OTEPAIlUU MBICIUTEIbHON JAEeSITENEHOCTH —
aHaJIN3 U CHHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIINIO, KIaCCU(UKAIINIO, BBISIBJICHUE
MIPUYMHHOCIIEJCTBEHHBIX CBSI3€H — JUISl U3Y4EHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHil,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS — HAOIIOICHIE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIH); CIIeI0BATh IPaBUJIaM MOJIb30BAHUS XUMUYECKOU MOCYA0N U
nabopaTopHbIM 000pYyI0BAaHUEM, a TAK)KE MpaBUIaM 0OpaleHHs C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB 10 MOJYYCHHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIeCTB (BOJOPOAa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONpeAeIEHHON
MaccOBOM JI0JIeil pacTBOPEHHOTO BEIECTBA, INTAHUPOBATH U MPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI
10 pacro3HaBAaHUIO PACTBOPOB IIENOYEH U KUCIIOT C MOMOIIBIO HHAUKATOPOB (JIAKMYC,
benondranenn, MeTunopanx u apyrue). K Koy o0ydenus B 9 kjiaccenpeaMeTHbIe pe3yibTaThl Ha
0a30BOM ypOBHE JIOJDKHBI OTpaxkaTh CPOPMHUPOBAHHOCT Yy OOYUAIOLIUXCA YMEHUI: pACKPBIBATh CMBICI
OCHOBHBIX XUMHUYECKUX MTOHATUI: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH,
IIPOCTOE BELIECTBO, CJI0KHOE BELUIECTBO, BAJICHTHOCTb, dJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHMS],
XUMUYECKasl peaklusi, XHMUUECKasi CBsI3b, TEIUIOBOM 3PPEKT peakinu, MOJb, MOJSIPHBIA 00BEM,
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIMTHI, IEKTPOIUTUYECKAS JUCCOLUALINS, PEAKLIUN HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 00paTHMble U HEOOpaTUMBbIE PEeaKLny,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKHCIUTEINb, BOCCTAHOBUTEID, OKUCIIEHUE U
BOCCTAHOBJICHHE, AJUIOTPONHS, aM(POTEPHOCTh, XUMUYECKas CBSA3b (KOBaJICHTHAs, HOHHAS,
MeTaJuIn4ecKas ), KpUucTaJuInyeckast permeéTKka, Koppo3ust METalJIOB, CIJIaBbl, CKOPOCTh XMMUYECKON
peaxkuuu, npeaespHo fomyctumas koHnenTpanus [1/IK BemecTsa; mwimocTpupoBaTh B3aUMOCBSI3b
OCHOBHBIX XUMHUYECKUX MTOHATUI U IPUMEHATHITUIIOHATHS IIPU ONUCAHUU BEILIECTB U X
MIpEeBpaIleHHi; HCIOIB30BATh XUMUUECKYIO CUMBOJIUKY VISl COCTABJICHUS (POPMYJT BEIIECTB



YPaBHEHUN XUMHUUYECKUX PEAKIUI; ONIPEAEIATh BAIEHTHOCTh U CTEIIEHb OKUCIECHUS] XUMUYECKUX
3JIEMEHTOB B COEAMHEHMSIX Pa3JINYHOIO COCTaBa, IPUHAUIEKHOCTD BELECTB K ONPEACIEHHOMY
KJIacCy COeTMHEHUH 1o (hopMyliaM, BUJ XUMUYIECKOW CBS3H (KOBAJCHTHAS, MOHHAS, METAJUINYCCKas) B
HEOPraHUYECKUX COCTUHEHUSX, 3apsi/l HOHA 110 XUMHUYECKOW (hopMyIie, XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTI'O BELIECTBA;
packpsiBaTh cMmbica [leproanueckoro 3akona .M. MennaeneeBa u IEMOHCTPUPOBATh €r0 IOHUMAHHUE:
OTIHMCBIBATH M XapaKTEpU30BaTh TabamuHyto hopmy [lepnoandyeckoit cucTeMbl XMMHUYECKUX
AIIEMEHTOB: PA3JINYaTh MOHATUS «TJIaBHas moArpymma (A-rpymma)» u «nobdouyHas nmoarpymnmna (b-
rpyIma)», Majable ¥ OOJbIINE IEPHOABI, COOTHOCUTH 0003HAUEHHSI, KOTOPHIE UMEIOTCS B
MEePUOINYECKON TabIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3apA] sApa, 00IIee YUCIIO ANEKTPOHOB U paclpeaeeHIe UX 0 JIEKTPOHHBIM
CJI0SIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB DJIEMEHTOB U UX COSIMHEHHI B
Ipeienax MajbIX MEPUOJIOB U IVIaBHBIX MOJArPYII ¢ YYETOM CTPOEHHUS UX aTOMOB; KJIaCCU(PUIIUPOBATH
XMUMHMUYECKHE AIIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE PEeaKIIUU (TI0 YUCITy U COCTABY
YYacTBYIOIIMX B PEAKI[MH BEIIECTB, IO TEMIOBOMY 3()(EKTy, 0 U3MEHEHUIO CTENIEHEeH OKUCIIEHUS
XMUMHMUYECKUX JIEMEHTOB); XapaKTepH30BaTh (OMHUCHIBATh) 00IINE U cIelU(PUIECKue XUMUYECKUE
CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPK/1asi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIINI; COCTABIATh YpaBHEHUS
ANIEKTPOJIUTUYECKON TUCCOLMAIINU KUCIIOT, 1eI04Yel U CoJieH, MOJIHbIE U COKPALEHHbIE YPaBHEHUS
peaxkiuii HOHHOTO 0OMEHa, YpaBHEHUS PEeaKIlfii, MOATBEPKAAIONINX CYILIECTBOBAHUE T€HETHUECKON
CBSI3M MEXKY BEIIECTBAMH Pa3IMYHBIX KJIaCCOB; PACKPBIBAThH CYIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKMii OCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OanaHca ATHX PeaKIvii;
MIPOrHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSX; BBIUUCISATH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO U
MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO AIeMEHTa 10 (opMyJie COSTUHEHHUS,
MaccCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, IPOBOIUTH PACUYETHI IO YPaBHEHUIO XUMUYECKOM peakluu;
coOroAaTh MpaBuiia MOJIb30BAHUS XUMHUECKOH MOCY10i 1 1ab0paTopHbIM 000pyI0BaHUEM, a TAKKE
IpaBuIia 00OpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBITIOJIHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa
U YTJIEKHCIIOTO Ta3a); MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOIUA-, KapOoHaT-, hocdart-, CHIHUKAT-,
cynbdaT-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJJIOB, PUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB; IPUMEHITh OCHOBHBIE ONIEPAIIH MBICIUTEIbHON
NesITeNbHOCTH — aHAlIU3 U CUHTE3, CpaBHEHUE, 000011IeHre, CHCTEeMAaTU3alINI0, BBISIBJICHHE TPHUUYUHHO-
CJIE/ICTBEHHBIX CBA3EH — JJIsl U3YYEHHS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTeCTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOJII0/IeHUE, U3MEPEHUE, MOICIIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

TemaTtuueckoe TIaHUPOBAHUC. 8 Knacc.

Ner/n | HanmenoBanue pa3ziesnos u TeM IporpaMMBbl KonuuaectBo yacoB
BCEro MPaKTUY
Paznen 1.1lepBoHayanbHble XUMHYECKHE TOHATHS 20
‘ Xumus — BayKHeH11ast 00J1acTh €CTECTBO3HAHMS U TPAKTUYECKON 5 2




JCATCIIbHOCTH YCIIOBCKA

2 BemiectBa 1 xuMu4ecKue peaKkiuu 15 2

Paznen 2.BakHeiinue npeacTaBUTEIH HEOPTAHUYECKUX BEIECTB 30

1 Bo3nyx, xucnopoa, noHsTHe 06 oKcuaax 6 1

2 Bonopoza. [TonsiTie 0 KMCI0TaX U COMAX 8 1

3 Bopa. Pacteopsl. [ToHsTHE 00 OCHOBAHUSAX 5 1

4 OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCTMHEHUH 11 1

Paznen 3. llepuoauyecknii 3axoH u llepuognyeckas cucreMa XUMHYECKUX 13

3jiemeHTOB /. . MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAasi CBSI3b.

OKHCINTETHHO-BOCCTAHOBHTEIbHbBIE PEAKIIHH

1 ITepnoanueckuii 3axkoH u [lepuoanueckas cucreMa XUMHYECKUX 7
anementoB JI. . MenneneeBa. CTpoeHue aroma

2 Xumnueckas cBsi3b. OKHCIUTEILHO - BOCCTAHOBUTEILHBIE peakuuun
Pezeps

TemaTnyeckoe mianHupoBaHue. 9 Kiacc
Nemn/m HauMenoBanue pa3/ieioB U TEM IPOrpaMMBbl KommuecTBo yacoB
BCEro MPaKTHY

Pa3gen 1. BenmecTBO U XUuMHYecKHe peakMu 17

1 [ToBTOpEHME U yriTyOJIcHHE 3HAHUH OCHOBHBIX pa3JelioB Kypca 8 5 2
KJ1acca

2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKITHI 4

3 DNEeKTPONUTHIECKas JUCCOIMAIN. XUMHUECKIE PEaKIIUN B 8 1
pacTBOpax

Paznen 2. HemeTanjbl M X cOeTMHEHUSA 25

1 OO1as XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB 4 1
VIIA-rpymmst. ["anorenst

2 OO01mas XxapakTepuCTHKa XUMHUIECKUX 371eMeHTOB VIA-TpymmsL. 6 1
Cepa u e€ coelMHEHUsI

3 OO01mas XxapakTepruCTHKa XUMHUIECKUX 3JIEMEHTOB VA-TpYIIITEL. 7 1
Azot, pocdop u ux coenuHEHNS

4 OO01mas XxapakTepuCTHKa XUMHUIECKUX 3J1eMEHTOB |V A-TpymisL. 8 1
Yriepos U KpeMHUH, U UX COETUHEHUS

Paznen 3. MeTasjbl M UX COeTHHEHUS 20

1 OO0111e CBOMCTBA METAJIOB 4

2 Baxnelinme MeTasuisl 1 UX COSTUHEHUS 16

Paznen 4 Xumus u okpyskawumas cpega

XuMHuA U OKpyXkarommas cpena

Peseps

OBSA3ATEJBbHBIE YUEBHBIE MATEPUAJIBI 1JI5I YYEHUKA U YYUTEJISA. 8 KIIACC




Xumus. 8 kinacce/I"'abpuensu O.C., Octpoymos W.T'., Cnaakos C.A., AKInOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenuney;

Xumus 8 xkmace. Xumus 8 knacc: yueonuk / O. C. I'abpuensia. — 8-e uzn. nmpepad. — M. : [Ipoda, —
2019 r. 287 c.[1] c.: mn. - (Poccuiickuit yaeOHUK).

ISBN 978-5-358-21272-5

B nomop mkoasHOMY yunrtento. M. 0. T'opkoBenko «Iloypounsie pa3paboTKu 0 XUMHUH K
yaeonukam: O. C. I'abpuensua; H. . Conuna, M. I1. Canuna; I'. E. Pymutuca, @. I'. ®enpamana» 9
knacc. «Bako», Mocksa 2005 r.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT i yauTenss XAMUA ¥ OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

10) https://skysmart.ru/articles/chemistry

11) TTopran Beepoccuiickoit onmmiia sl mKoapHUKOB. http://rusolymp.ru/

12) Pycckuii o6pasoBarenbHblii mopTai. http://www.gov.ed.ru

13) ®epepanbHbIil poccuiickuii 001co0pa3zoBareabHbIi moprai. http://www.school.edu.ru
14) ®epepansubiii mopran «Poccuiickoe oopasosanuey. http://www.edu.ru

15) Topran kommanuu «Kupun u Medomuity. http://mww.km.ru

9 KJIACC

Xumus. 9 knacc/I"abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKInoHepHOE 0OLIECTBO
«M3narensctBo «lIpocBemnienuey;

Xumus 9 kinace. Xumus 8 kinace: yueonuk / O. C. ['abpuensn. — 8-e uza. npepad. — M. : lpoda, —
2019 r. 287 c.[1] c.: un. - (Poccuiickuil yueOHUK).

ISBN 978-5-358-21272-5

B nomors mkonsHOMY yuntento. M. 0. T'opkoBenko «Iloypounsie pa3paboTKu O XUMHH K
yuebnukam: O. C. I'abpuensna; H. M. Conuna, M. I1. Canuna; I'. E. Pynsutuca, @. I'. ®enpamana» 9
knacc. «Bako», Mocksa 2005 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/



4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT i yauTenss XAMUU ¥ OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caliT 0 xumuu

10) https://skysmart.ru/articles/chemistry

11) Moptan Beepoccuiickoit omumMiuas! mkoasHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpazoBarenbHbiii moptai. http://www.gov.ed.ru

13) denepanbHblil poccuiicKmii 00meo0pa3oBaTenbHbli noptat. http://www.school.edu.ru
14) ®enepanphblil moptan «Poccuiickoe ooOpazoBanuey. http://www.edu.ru

15) Topran kommanuu «Kupumn u Medomuiiy. http://mww.km.ru
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