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INOACHUTEJIbHAS 3AIINCKA

[IporpaMma o XuMMuy Ha YpOBHE OCHOBHOI'O OOI1Iero 06pa3soBaHus COCTAB/IEHA Ha OCHOBE TPeOOBaHMIA
K pe3yJbTaTaM OCBOEHMSI OCHOBHOJ 0OOpa3oBaTejbHON IIPOrpaMMbl OCHOBHOIO 0OIlero o6pasoBaHMS,
npencrasieHHbix B PI'OC OO0, a Ttakke Ha ocHOBe (emepaabHOV pabouelt MporpaMmbl BOCIIUTAHUS U C
YYETOM KOHIIENIIMM TpernojaBaHus yduyeOHOro mpenmeTra «XuMMusi» B 0OPa30BaTeJbHBIX OpraHM3alMsIX
Poccuiickoin @epepariyin.

[Tporpamma 1o Xumuy Oa€T MpencTaBjeHMe O LeJsIX, OOIel CTpaTerMu OOy4eHMsI, BOCIUTAHUS U
pasBUTHUS OOYUAIOIIMXCSI CpPeACTBaMM Y4YeOHOro MpeaMeTa, yCTaHaBJMBaeT OOs3aTe/IbHOe IIpeIMeTHOe
coepskaHue, IpeayCcMaTpMBaeT pacipenesieHye ero mo KjaaccaMm U CTPYKTypUpOBaHue 0 paszesiaM ¥ TeMaM
MPOrpaMMbl IO XMMMM, OIpeIesisieT KOJIMYECTBEHHbIEe M KayeCTBEHHbIEe XapaKTEPUCTUKU COAEPSKAHMUS,
PEKOMEHIYEMYIO ITOC/IeIOBATEIbHOCTb M3YUEeHUSI XMMUM C YUETOM MEKIIPEIMETHBIX ¥ BHYTPUIIPEIMETHbBIX
CBSI3€l1, JIOTMKM y4eOHOro Mpoliecca, BO3PaCTHBIX OCOOEHHOCTEN 00YYaroIIMXCsl, ONpeesisieT BO3SMOKHOCTHU
rpeaMeTa JJjIsi peajusaiyy TpeboBaHMil K pe3ybTaTaM OCBOEHMSI OCHOBHOM 0Opa30oBaTe/IbHOM IMPOTrPaMMbI
Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHms, a TAK:Ke TpeOOBaHMI K pe3yJibTaTaM O0y4YeHMsT XMMUM Ha YPOBHE
1IeJieli U3ydyeHus IpeaMeTa M OCHOBHBIX BUOOB yUeOHO-IIO3HABATEIbHOM IeSITeIbHOCTM OOYYarolIerocs o
OCBOEHMIO YUeOHOTO COlepsKaHMsI.

3HaHMe XUMUM CIY)XXKUT OCHOBOM il  (OPMMPOBAHMUSI MMPOBO33PEHMSI OOYUaIOIIErocs, €ero
MpeACTaB/JIeHNI O MaTepuaibHOM €AVHCTBE MMPA, BAKHYIO pOJIb UTPAlOT (GOPMUPYEMbIE XUMMUEN
MIpeICTaBJIeHNsI O B3aMMOIIPEBPAIEHMUSIX SHepruu ¥ 00 3BOIIOLMM BELIEeCTB B MPUPOJIE, O MYTIX pelleHus
I7100a/JIbHBIX IMPOGJIEM YCTOMYMBOI'O PasBUTKSI UEJIOBEUECTBA — ChIPbEBOM, SHEPreTMYecKoM, IUILEBOM U
9KOJIOTMYECKOM 6e30IaCHOCTH, IIPOo6jIeM 30paBOOXPaHEHNS.

Wsyuenune xummn:

CIIOCOOCTBYET peanm3aliiyi BO3MOXKHOCTEN IJIs1 CaMOpasBUTUS ¥ GOPMUPOBAHUS KYJIbTYPhI IUUYHOCTH,
eé oO1en M PYHKIMOHAIBHOM I'PaMOTHOCTMH;

BHOCUT BKJIaJ, B (hopMMpoOBaHMe MbILIJIEHMS ¥ TBOPUYECKMX CIIOCOOHOCTEN 00YyUaloIXCsl, HABbIKOB UX
CaMOCTOSITeJIbHOM ~ yYEOHOM  JeATeJIbHOCTY, SKCIEPUMEHTAJIbHBIX W  MCCAeNOBaTe/IbCKUX  YMEHUMN,
HEeOOXOIMMbBIX KaK B ITOBCETHEBHOM JKM3HU, TaK U B TPOGECCUOHAIbHON IesITeTbHOCTH;

3HAKOMUT CO CHelM(MUKON HAyYHOTO MBIIUIEHNS, 3aK/JIaJblBa€T OCHOBbBI II€JIOCTHOIO B3IJIAAAa Ha
eIMHCTBO MPUPO/IbI U UeJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHNUM €CTeCTBEHHO-HAYYHOM
I'PAMOTHOCTY OOYUaIOIIXCS;

crrocob6CcTByeT (HOpMMPOBAHMIO IIEHHOCTHOTO OTHOIIEHUSI K €CTEeCTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJie, K UeJIOBEKY, BHOCUT CBOM BKJIaf, B 9KOJIOTMYECKOe 00pa3oBaHye 00YyUaroIXCs.

[laHHble HampaBjeHus B OOYUeHMM XUMUM OOEeCIIeuMBAIOTCS CIelU(GUKON COomepsKaHus YueOHOro
rpeaMeTa, KOTOPbIV SIBJIIETCS TeIarormyecky agarTUPOBAaHHBIM OTpakeHreM 06a30BOM HAyKM XMMMUM Ha
OITpe/leJIEHHOM JTalle e€ Pa3sBUTUSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 06pa3oBaHysI OPUEHTHMPOBAH Ha OCBOEHME 00YYarOIIMUCS
CUCTEeMbl TI€PBOHAUYAJIbHbBIX TOHSITUN XUMWUM, OCHOB HEOPraHMUEeCKOM XUMMUU U HEKOTOPBIX OTHEeTbHbIX
3HAYMMBIX TIOHSTUI OPraHNYeCKOM XUMUN.

CrtpyKTypa comepskaHust TPOrpaMMbl IO XMMNUM CHOpMUPOBaHA HA OCHOBE CHCTEMHOTO IMOAXOIa K eé
nsyueHuto. CopepskaHue CKJIAObIBA€TCS U3 CUCTEMbI TOHSATUII O XMMMUYECKOM 3JIEMEHTe U BelleCcTBe U
CUCTEeMbI TOHSITUM O XMMUYECKOoM peakiuu. ObGe 3TU CUCTEeMbl CTPYKTYPHO OPraHU30BaHbI 1O MPUHILIMUITY
MTOC/IeIOBATEIbHOTO Pa3BUTHSI 3HAHMI HA OCHOBE TEOPETUYECKMX MPeCTaBIeHNI Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYeHMsST KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

- Ilepuonnueckoro 3akoHa /. V1. MeHpaeneeBa Kak OCHOBHOT'O 3aKOHa XUMUMU;

— YYEHUSI O CTPOEHUM aTOMa U XMMUUYECKOM CBS3U;

- IIpeACcTaB/IeHNli 00 3JIeKTPOJIUTUUECKON IMCCOLMAIINY BellleCTB B paCTBOPax.



Teopernuecknue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TIOJYUYEHHBIX U OCMbBICEHHBIX
(akTOB, pa3BUBAIOTCS MMOC/IEIOBATELHO OT OZHOTO YPOBHS K IPYTOMY, BBITIOJHSSI QYHKIMU OOBSICHEHUS U
MIPOTHO3MPOBAHMUS CBOWCTB, CTPOEHMSI M BO3MOXXHOCTEN ITPAKTUYECKOTO TIPUMEHEHUSI U TIOMyYeHMUS
M3y4aeMbIX BEIIeCTB.

OcBoeHMe MporpaMMbl MO XUMMUU CIOCOOCTBYET (GOPMMPOBAHMIO IPEACTABIEHUS O XUMMUUECKON
COCTABJISIIOLIEN HAy4YHOV KapTUMHBI MMpPA B JIOTMKE €€ CUCTEMHOV MPUPObI, IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHMIO U METOJIaM MTO3HAHMS B HayKe. V3ydeHne XuMuM MPOUCXOIUT C IIPUBJIEYEHNEM 3HAHW U3
paHee M3YyYeHHbIX yueOHbIX mpeameroB: «Okpyskawomii mup», «buomorus. 5-7 kmaccel» u «dusmka. 7
KJIacC».

[Tpu M3yyeHUM XUMUM MPOUCXOAUT GOPMMUPOBaHME 3HAHMIM OCHOB XMMMUYECKOM HAayKM Kak 06JacTu
COBPEMEHHOTO €CTEeCTBO3HAHMSI, MPAKTUYECKON AeSTebHOCTM 4YesIOBeKa M KaK OJHOrO M3 KOMITOHEHTOB
MMPOBOI KYJIbTYPbI. 3a/lauya yYeOHOTO IpeaMeTa COCTOUT B (OPMMUPOBAHUYM CUCTEMbI XMUMUYECKUX 3HAHUN
— BaXkHeMmMX (PaKToOB, IMOHSITUIN, 3aKOHOB M TEOPETUYECKMX ITOJIOKEHUM, IOCTYITHBIX O00O0IeHNI
MMPOBO33PEHUECKOT0 XapaKTepa, SA3bIKa HayKM, B TPUOOIIEHMM K HAYYHBIM METOA,AM ITO3HAHMS ITPU U3YUYEHUN
BEIIIeCTB U XMMUYECKUX peakuuii, B GOPMUPOBAHUY ¥ PAa3BUTHUM ITO3HABATEIbHBIX YMEHMI U UX IPUMEHEHUN
B y4eOHO-TIO3HaBATeJIbHOM U Y4eOHO-MCCIIeIOBATEbCKON IeSITeIbHOCTM, OCBOEHUM MpaBuj 6e30macHOro
0bOpallleHusT C BeIlleCTBaMy B ITOBCETHEBHOM SKU3HN.

[Tpu M3yyeHMM XM HA YPOBHE OCHOBHOTO 00111er0 06pa3oBaHMsI BAsKHOE 3HaUeHMe TPUoOpesn Takme
eI, Kak:

- (dopMMpoBaHME WMHTEJUIEKTyaJlbHO pasBUTOM JIMUHOCTM, TOTOBOM K CamMoOOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY IIPUMHSTUIO peIleHni, CIIOCOOHOM aJanTMpOBaThCs K OBICTPO
MEHSIIOIIVIMCST YCJIOBUSIM SKU3HIU;

— HAINpaBJIEHHOCTb OOYYeHMsT Ha CUCTEMATUUECKOe MPUOOIIeHNe 00yYalomMXCsI K CAaMOCTOSITETbHOMN
MTO3HABATEJIbHOM HEeSATEeIbHOCTY, HAYYHbIM METOAAM MO3HaHMS, (GOPMUPYIOIIMM MOTMBAIVIO U DPa3BUTHUE
CITOCOOHOCTEN K XUMUK;

- obecrieyeHne yCJOBUM, CIIOCOOCTBYIOMMX IMPUOOPETEHNIO OOYYAIOIMIMMICS OMbITA Pa3sHOOOPAa3HOM
IesITeJTbHOCTY, TO3HAHUSI M CaMOTIO3HAHMSI, KJTIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIINX
YHUBepCaJIbHOE 3HAUeHMe JIJIS1 Pa3IMYHbIX BUJOB eI TeIbHOCTH;

- dopmupoBaHmue 061Iel (HYHKIMOHAIBHON M €CTeCTBEHHO-HAyYHOM TPaMOTHOCTM, B TOM 4YMCJIE
yMeHMIi OOBSCHSITh U OLIEHUBATD SIBJIEHMST OKPYKAIOIIEro MMUpPa, UCITOIb3Ysl 3HAHMS U OIIbIT, TOJTyYEHHbBIE TP
U3YUYEHUU XUMWUN, TIPUMEHSITb UX TIPU PeIeHny Mpo6JieM B ITOBCETHEBHOM SKU3HM U TPYAOBO AESITEIbHOCTH;

- (hopMupoBaHMe y 0OYYAIOIINXCSI TYMaHUCTUIECKMX OTHOIIIEHUH, TTOHMMAaHMS IIEHHOCTU XUMUYECKUX
3HAHMIA IJISS BBIPAOOTKM 3KOJIOTMYECKM IIeJIeCOO0Pa3sHOro MOBeAeHMs B ObITY M TPYIOOBOM MeSITEIbHOCTU B
[eJISTX COXPAHEHMSI CBOETO 3[JOPOBbSI ¥ OKPYKAIOIIEN TPUPOIHON CPeLbI;

- pa3sBUTME MOTUBAIUY K OOYUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHMIO HA OCHOBE
yCBOeHMsI 0011leueIoBeueCKX 1IeHHOCTeM, TOTOBHOCTY K OCO3HAHHOMY BbIOOPY MPOGMJISt ¥ HAIPaBJIeHHOCTU
IambHeNIero ooy4yeHmsl.

OO6i111ee UMCIIO YaCOB, OTBEIEHHBIX I U3YYEHUSI XMMUYM Ha YPOBHE OCHOBHOI'O OOIIEro 06pa3oBaHs,
cocrasiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Hefiesi0), B 9 kiacce — 68 yacoB (2 yaca B HeJleJTio).



COJEP>XAHUE OBYUYEHMN S

8 KJIACC

ITepBoHaua/IbHbIE XMMWYECKUE TIOHSTHUS

[Ipenmer xumuu. Posb xumum B XU3HM vesioBeKa. XMMUSI B CUCTeMe HayK. Tejsa U BelllecTsa.
®dusnyeckne CBOMCTBA BeIleCTB. ArperaTHoe COCTOsIHMe BelecTB. [IoHSITME O MeTofmax MO3HAHUS B XVUMMUMA.
Unctsie BelriectBa 1 cmecu. Crioco6bl pa3aesieHus CMeceii.

ATOMBI ¥ MOJIEKYJIbI. XUMMUecKue 3jieMeHTbl. CMMBOJIBI XMMMYECKMX 3JIEMEHTOB. IIpocThbie 1 CJIOSKHBIE
BellleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUeHMe.

Xumnueckasi (popmysia. BajeHTHOCTh aTOMOB XMMMWYECKMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHas aroMHas wmacca. OTHocuTenbHas MoOJIeKy/sipHass Macca. MaccoBasg mouis
XMMMUYECKOT'O 3JIEMEHTa B COeIMHEHNN.

KonnuectBo BelectBa. Mob. MosigpHasgs wmacca. B3auMMocBsI3b KO/JIMUYeCTBa, MacChl M YMCTIa
CTPYKTYPHBIX eIVHUII BelllecTBa. PacuéTsl 1o popMyaM XMMUYECKUX COeAMHEHUA.

dusnudeckne u XMMmudyeckue sIBjaeHusl. XMMudeckass peakiius U e€ Mpu3HaKyu. 3aKOH COXpaHeHMsI MacChl
BemiecTB. Xummueckue ypaBHeHMs. Kiaccumdbukanms XuMMUeCKMX peakumit (CoegyHEeHMUs, pas3jIoyKeHMs,
3aMeleHns, 0OMeHa).

XumuuecKkuii IKChepumeHin:

3HAKOMCTBO C XMMMUECKOI IOCYAON, ITpaBWwIaMy paboThl B JIabOpaTOpUM U MpUEMaMM OOpaIleHus C
JlabopaTopHbIM OOOpPYIOBAaHMEM, M3YYEHME U OIMCaHMe (U3UUYECKMX CBOVCTB OOpaslioB HEOPTraHMYECKUX
BEIIECTB, HaOoaeHne ¢pusndeckux (TiaBjieHue BOCKa, TasHME JIbIA, pACTMpaHye caxapa B CTYIIKe, KUIIeHNe U
KOHJIeHCAIMsI BOMIbI) ¥ XUMMUUECKUX (TOpeHue CBeuy, MPOKAJIMBaHMEe MEIHOM ITPOBOJIOKM, B3aMMOJIENCTBYE
MeJla C KUCJIOTOW) SIBJIEHMI, HAOIOJeHue M OIMCcaHMe TMPU3HAKOB IMPOTEKAaHMUSI XUMMUUECKUX peakIuin
(pasJyioskeHMe caxapa, B3aMMOAEMCTBME CEPHOM KUCJIOTHI C XJIOPMAOM Oapusi, pasjioskeHMe TMAPOKCHUIA MeIn
(IT) mpu HarpeBaHum, B3auMogeiicTBIe Keyie3a ¢ pactBopoMm coiu meau (II), nzyuenme criocoboB pasmeneHust
cMecel: ¢ MOMOIIIbI0 MaruuTa, GuiIbTpOBaHMeE, BbIMTapMBaHMe, OAVUCTULISLNS, XpoMarorpadus, MpoBeaeHne
OYMCTKY TIOBAPEHHOM COJIY, HAOJIIOJeHMe U OIMCaHMe Pe3yJIbTaTOB IMMPOBEIEHMS OIbITa, MUTIOCTPUPYIOIIETO
3aKOH COXpaHeHMsI MacChl, CO3[aHMe MojieJieit MOJIeKyJT (1IapoCTeP >KHEBbIX).

BaskHeiue mpeacTaBUTe/ I HEOPTaHMYECKMUX BelIeCTB

Bosaoyx - cmech rasoB. CocraB Bo3myxa. Kuciopop — sjieMeHT M MPOCTOe BellecTBO. HaxoskmeHue
KUCIOpoAa B Tpupone, ¢husmMueckue U Xummueckue cBoycTBa (peakuuyu ropenus). Oxkcupabl. [IpumeHeHme
Kkucyopopga. Crioco6sl mOydYeHMsT KMCI0POAa B J1Jab0paTOpuM U MPOMBIIIIEHHOCTU. KpyroBopoT Kuciiopoga B
npupoge. O30H - a/UIOTPOITHAs MOAV(UKAIMS KUCI0PoIa.

TertoBoy 3(PpheKkT XMMMUUECKON peaklyuy, TEPMOXUMMMUUECKMEe ypaBHEHMS, 5K30- UM SHIOTEepMUYECKIME
peakiuu. ToOIIMBO: Yyrojb M MeTaH. 3arpsisHeHMe BO3Ayxa, ycusaeHue MapHUKOBOro s¢dekTa, paspyliieHne
O030HOBOTI'O CJIOS.

Bomopon - snmemeHT U mpocroe BemiecTBO. HaxoskmeHme Bomopoma B Ipupone, (usuyeckue u
XMMMWYECKME CBOMCTBA, IPUMEHEHNe, ClIOocoObI rmomyuennsi. Kuciorsl n comm.

MonsipHbIit 06bEM Ta30B. PacuéTsl 1Mo XMMMUYECKMM YPaBHEHUSIM.

dusnyeckue CBONCTBA Boabl. Boma kKak pactBoputesnb. PacTBopbl. HachlllieHHble ¥ HeHachlllleHHbIe
pactBopbl. PacTBOpUMOCTD BelllecTB B Boge. MaccoBasi oJis BellleCTBa B pacTBope. XUMMUUeCKMe CBOMCTBA
Bombl. OcHoBaHMs. Ponb pacTBOpoOB B mpupoae M B KM3HM dYejoBeKa. KpyroBopoT Bombl B IIpMpoe.
3arpsisHeHMe MPUPOAHBIX BoA. OxpaHa ¥ OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coeguuenmii. Oxenunbl. Knaccuukamms oKCuagoB: cojieo0pasyolme
(ocHOBHbBIE, KUCJIOTHbIE, aM@oTepHbie) U Hecosieobpasyrone. HomeHknaTypa oOKcuaoB. dusndeckue u
XMMMWYECKMe CBOMCTBA OKCcHIOB. [ToryyeHme OKCUIoB.

OcHoBanusa. Knaccudukaimss ocHOBaHMIA: IIEJIOUM M HeEpacTBOpPUMbIE OcCHOBaHMs. HomeHkiarypa
ocHOoBaHuM. Du3nYecKue U XMMuIecKke CBOMCTBAa OCHOBauui. [losryueHne oCHOBaHMIA.



Kucnorsl. Knaccuduramust kucinor. Homenknatypa kucior. Ousmueckue M XMMUYECKME CBOWCTBA
kuciyor. Pan aktuBHoctu metayuioB H. H. Bekerosa. [Tosyuenne Kucor.

Cosmn. Homenkiarypa costeir. @usnueckue 1 XMMUIecKme CBoicCTBa coJeii. [lomyyeHme conein.

['eHeTnueckast CBSI3b MEKAY KJacCaMy HEOPTraHUMYECKUX COeIVHEHUA.

Xumuueckuii IKChepumMeHm:

KavyeCTBEHHOe OTIpe/iesieHNe CofepykaHmsl KMCIOpoia B BO3yXe, ITOTyueHne, CobupaHme, paclio3HaBaHye
M WU3yYeHMe CBOVICTB KUCJIOpPOAA, HaOIOeHNe B3aMMOMENCTBUSI BEIeCTB C KUCIOPOIOM MU YCJIOBUS
BO3HMKHOBEHMSI UM IIpeKpalleHus ropeHust (moskapa), O3HaKOMJIeHMe C 0OpaslaMy OKCUIOB M OIMCaHMe UX
CBOJICTB, TTOTyYeHne, COOMpaHye, paclio3HaBaHMe U M3yueHue CBOMCTB BOAOpoa (TopeHne), B3auMOIeICTBIE
Bogoposa ¢ okcupgom memu (II) (BO3MOXKHO MCIIOSb30BaHMe BuUIeOMaTepPUaoB), HabJOmeHNe 00pasioB
BEILIECTB KOJIMYECTBOM 1 MOJIb, MCC/IeOBaHME OCOOEHHOCTE pacTBOPEHMsI BeIeCTB C PasJIMyHOM
PacTBOPMMOCTbIO, IIPUTOTOBJIEHE PACTBOPOB C ONpENeIEHHOM MacCOBOM MOJieli PaCTBOPEHHOI'O BEIleCTBa,
B3aMMO/IE/ICTBYME BOJbI C MeTa/laMu (HaTpueM U KajbleM) (BO3MOSKHO MCIIOJb30BaHMe BUIeOMaTepuaioB),
McciieJoBaHue 00pasioB HEOPTraHMYECKMX BEIeCTB Pas3/IMYHbIX KJIAaCCOB, HAOIOeHNEe M3MEHEHUs OKPaCKu
MHIMKATOPOB B PacTBOpaxX KUCJOT U Iiejioueii, uydyeHue B3ammopeicteusi okcuma meau (II) ¢ pactBopom
CEepHOM KUCJIOTBI, KUCJIOT C MeTa/ulaMM, peakluii HeMTpaau3alym, oJydYeHe HepacTBOPUMbBIX OCHOBAHMIA,
BBITECHEHME OJHOrO MeTajula OPYTMM M3 pacTBOpa COJIM, PeIleHye SKCIepUMMEHTAJbHbIX 3a7au II0 TeMe
«BaskHern1me KJ1acChl HEOPraHMUECKUX COeIVHEHUIT».

INepuoanueckuit 3akoH u [lepuoanueckast cucrema xumMmudeckux snemenToB [I. I. MenpgeseeBa.
Crtpoenne aToMoB. XuMuuecKasi CBsi3b. OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUN

ITepBble MOMBITKM KIaCCUMUKALINMA XUMUUECKUX 31eMeHTOB. [IoHATHE O rpylmax CXOmHBIX 3JIEMEHTOB
(11eJIOYHBbIE U 1I€JIOYHO3EMeJIbHbIE MEeTaJIIbl, TAJIOT€Hbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 0OPas3yIoT
aMmdoTepHbIe OKCUIBI Y TUIPOKCYUIBI.

[lepuonnueckuini 3akoH. Ilepmomgmueckast cucrema xummdeckux ayemeHToB . WM. MengeneeBa.
Kopotkonepnognas n pmmaHOnepuonHast dopmbl [lepmogmueckoir cucreMbl XuMuueckux snaeMeHToB 1. U.
MenpneneeBa. [Tepmopasr u rpyrimbl. @usmMueckuii CMbIC/ MTOPSIIKOBOTO HOMepa, HOMEPOB MepHoia U T'PYIIIbI
3JIeMeHTa.

Ctpoenne atomoB. CocTaB aToMHbBIX saep. Msororbl. DaeKTpoHbl. CTpoeHMe 3JIeKTPOHHBIX 000JI0UeK
aroMoB IepBbix 20 xummueckux 3jemMeHTOB Ilepnonmueckon cucremsl . Y. MengeneeBa. XapaKkTepuCTUKa
XMMMUECKOI'O 3JIeMeHTa II0 ero noJioskeHuio B [lepuonnueckoii cucreme . V. Mengeneena.

3aKOHOMEPHOCTM M3MeHeHUs paauyca aTOMOB XUMMUUYECKUX 3JIeMEHTOB, MeTAUIMYECKUX U
HEeMeTa/UIMYECKUX CBOVICTB IO TPYIIIIAM ¥ IIepUOIaM.

3uauenne Ilepmogmueckoro 3akoHa u Ileproanueckoi CUCTEMbI XMMUYECKMUX SJIEMEHTOB IJIST Pa3BUTHS
Hayku ¥ ipaktuku. [1. . MeHneneeB — yU€HbI U rpaskaaHMH.

Xumnueckasi cBsa3b. KoBajieHTHas (TIOJSipHAs ¥ HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTD
XMMMUYECKUX 3JIEMEHTOB. VIOHHAsT CBSI3b.

Crentenbp okuciaennsl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuyy. IIpomecchl OKuUCIEHUST U
BoccTaHoBjieHUs1. OKMUCAUTENM Y BOCCTAHOBUTEJIN.

Xumuueckuii IKChepumeHimn:

M3yuyeHre o0OPA3IOB BeIeCTB META/VIOB M HEeMeTa/UIOB, B3aMMOJENCTBME TUIPOKCUAA IIMHKA C
pacTBOpaMM KUCJOT M IIeJloueil, TMpOBeIeHMe OIbITOB, WUIIOCTPUPYIOIIMX IPUMEpPbl OKUCIUTETbHO-
BOCCTaHOBUTEJIbHBIX peakiuil (TopeHne, peakiuy pasaosKeHus, COeIVIHEHMS]).

Mescnpedomemmuste ceéasu

Peanmmzanmsi MeXMpeIMeTHBIX CBsI3€M MPU U3YYEeHUM XUMUM B 8 KJacce OCYIIECTBI/ISIETCS uepe3
MCIIOJIb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSATUM, TaK M TTOHSTUM, SIBJISIIOIINXCS CUCTEMHbBIMM JIJ1ST
OTHEeJIbHBIX TTPeAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OG61e ecTeCTBeHHO-HayYHbIe TOHSITMS: HAY4YHbIV (baKT, TUMIIOTe3a, TeOpWs, 3aKOH, aHajM3, CUHTE3,
KiIaccudbukaumsi, MepUOgUYHOCTb, HaAOJIOeHNe, SKCIEepUMMEHT, MOZeIMpoBaHue, MU3MepeHue, MOJeb,
SIBJIEHME.



®usuka: Marepusi, aToM, 3JE€KTPOH, MPOTOH, HEMTPOH, MOH, HYKJ/IM[, U30TONbI, PaAMOAKTUBHOCTD,
MOJIeKYJIa, 37IeKTPUUYECKUIA 3apsifl, BEILeCTBO, TeJI0, OOBEM, arperaTHOe COCTOSIHME BellecTBa, ra3, pusnueckue
BEJIMYNHBI, €OVHULIbI M3MepEeHMsI, KOCMOC, TUIaHEeThI, 3B€37b1, CosTHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadmus: armocdepa, rugpochepa, MUHEPAIbl, TOPHbIE TIOPObI, TTOJIE3HbIE VICKOIIaeMble, TOTUINBO,
BOJIHbIE PECYPCBHI.

9 KJIACC
BeliecTBO M XMMUUecKasi peakums

[Tepuonnueckuii 3akoH. ITepuoanyeckas cucrema xummuueckux 3jemeHToB [1. 1. MenpeneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTY B M3MEHEHUM CBOVCTB XMMMWYECKUX 3JIEMEHTOB MEPBBbIX TPEX MEPUOMOB, Kaiusl,
KaJIbLIVSI ¥ X COEIMHEHMI B COOTBETCTBIUY C TIOJIOKEHMEM 3j1eMeHTOB B [leproandeckoi cucremMe 1 CTpOeHNEM
MX aTOMOB.

CTpoeHne BellleCTBA: BUABI XUMMUYECKON CBSI3M. TUIBI KPUCTAUIMYECKMX PEILIETOK, 3aBUCUMOCTD
CBOJMCTB BellleCTBa OT TUIA KPUCTA/UIMYECKOI PEIIETKM U BUIA XMMUIECKON CBSI3M.

Knaccudmkanys M HOMEHK/IaTypa HEOpPraHWMYeCKMX BeIeCcTB. XMMMUYECKMEe CBOJVICTBA BEIIECTB,
OTHOCSIIMXCSI K Pa3/IMYHBIM KjaccaM HEeOpraHMYeCKMX COeOVMHEHMI, TeHeTHYecKas CBSI3b HeOPraHM4yecKux
BEIIIEeCTB.

Kitaccumkanmst XuMmudeckmx peakiuii o PasiMyHbIM MMpu3HaKkaM (110 YMCITY M COCTaBY YYaCTBYIOIIUX
B PeaKkiMy BEIIECTB, [0 TEIIOBOMY 3(h(eKTy, 10 M3MEHEHNIO CTeIeHel OKUCIEHNUSI XUMUUECKUX IJIEMEHTOB,
Mo 06paTMMOCTHM, MO YYaCTUIO KaTaju3aTopa). DK30- M SHAOTEpPMUUYECKME peaKlyy, TEePMOXUMUUECKNE
ypaBHEHMSI.

[TonsaTne o ckopoctu xummdeckoi peakiuu. [ToHSTME 06 OOpPaTMMBIX M HEOOPATUMMBIX XUMUUECKUX
peakiysX. [ToHSITVE O TOMOT€HHBIX U TeTepOreHHbIX peakiysax. [ToHaTme o katamse. [ToHSITHE O XMMUYECKOM
paBHOBecuyu. DaKTOpbl, BIAMSIOIIME HA CKOPOCTb XMMMUYECKON peakluyu U TOJIOKEHUE XUMUYECKOTO
pPaBHOBECHSI.

OKMCINTETbHO-BOCCTAHOBUTEJIbHbBIE peaxImu, 3JIEKTPOHHBIN 6asaHC OKUCJIUTETbHO-
BOCCTAHOBUTEIbHON peakuyyu. CocTaBjieHre YpaBHEHUN OKMUC/IUTETbHO-BOCCTAHOBUTEIbHBIX pEaKInii C
MCITOJIb30BaHMEM METO/Ia 3JIEKTPOHHOTO OasiaHca.

Teopust 3/M€KTPOUTUYECKON TUCCOLMAIINU. OJEKTPOJIUTBI M HEIJIeKTPOJUThl. KaTMOHbI, aHMOHBI.
Mexauusm AucCOIMAY BEIIECTB C PAasAMUYHBIMU BUIAMM XUMUYECKoi cBs3u. CTerneHb OMCCOLMAIIN.
CuibHbIE U CJ1aOble 3JIEKTPOJIATHI.

Peakiuy MoHHOro o6MeHa. Y CJIOBMS MPOTEKaHMsI PeaKlyii MOHHOTO OOMEHa, MOJTHbIE U COKpPAIlEHHbIE
MOHHbIe ypaBHeHMsI peakumii. CBOVCTBAa KMUCJIOT, OCHOBAaHMII M COJied B CBeTe TMpPEACTaBJeHUI 00
3JIEKTPOJIUTUUECKON aucconmanym. KauecTBeHHbIe peakiyy Ha MOHBI. [TOHSITIE O rUaposM3e Coen.

Xumuueckuil 3kcnepumenm:

O3HAaKOMJIEHME C MOAEISIMU KPUCTAIIMYECKUX PEIIETOK HEOpraHMYeCKMX BeIleCTB — MEeTa/JIOB U
HemeTa/IOB (rpaduTa 1 ajiMasa), CJIOXKHbBIX BEILeCTB (XJI0opuia HaTpusl), MCCaeqoBaHe 3aBUCMMOCTY CKOPOCTU
XMMMUYECKONM Peakluy OT BO3AEMCTBUST Pa3/IMUHbIX (PaKTOPOB, MCC/IEIOBAHME JIEKTPOITPOBOAHOCTY PACTBOPOB
BeIlleCTB, Mpollecca MUCCOLMAIMM KUCTIOT, 11ieJIouelt 1 cojielt (BO3MOXKHO MCIIO/Ib30BaHMe BUIE0 MaTepuasoB),
MpOBeJIeHNe OIbITOB, WLIIOCTPUPYIOIIMX TMPU3HAKYU TMPOTEKaHMs peakiyii MOHHOTO oOMeHa (06pasoBaHue
ocaZika, BbIIe/JIeHMe rasa, oOpa3oBaHMe BOJbI), OIBITOB, MJUTIOCTPUPYIOIIMX TIPUMEPBI OKUCIUTEbHO-
BOCCTaHOBUTEJIbHBIX  peakuuii  (TOpeHue, peakiuMy  pasjoXKeHus, COeIVHEHMs), pacllO3HaBaHUe
HEeOpraHMYeCcKUX BeIeCTB C IMOMOIIbI0 KaueCTBEHHBIX peakliMii Ha MOHbBI, pellleHKe 3KCIepuMeHTaTbHbIX
3a/1ad.

HemeTasnibl M MX coegMHEeHUS

O6rast xapakTepucTuka rajjoreHoB. OcO6eHHOCTY CTPOEHMSI aTOMOB, XapaKTepHbIE CTEIEHN OKMUCJIEHMSI.
Crtpoenne u Gpusnyeckye CBOMCTBA MPOCTIX BEIECTB — raJloreHoB. XMMMUUeCKMe CBOVICTBA Ha MpUMepe XJiopa
(B3auMMopencTBe C MeTa/ulaMu, HeMeTasljlaMu, Iesgodamu). Xigoposogopos. CossiHast KUC/IOTa, XUMUYecKyue



CBOJICTBA, MOJTyUYeHue, puMeHeHne. [leiicTBMe XJiopa U XJI0pOBOJOPO/ia Ha OPraHu3M YesioBeKa. BaskHenime
XJIOPUIbI U UX HAXOXKJIeHVe B MPUPOZE.

O6mrass xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOGEHHOCTM CTPOEHMsS aTOMOB, XapaKTepHbIe
creneHy okucieHns. CrpoeHue M (u3MUeCKue CBOMCTBA IPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl.
AunorpornHbie MOAVOUKALMY KUCIOPOAA M cepbl. XMMMUUYeCKue cBoicTBa cepbl. CepoBOmOpPOA, CTpOeHMe,
dusnueckme n xummueckue cpoiicTBa. OKCUIbI Cepbl KaK MPeNCTaBUTENM KUCIOTHBIX OKcumoB. CepHast
KIUCJIOTA, pusmyecKme M XMMUUeCKe CBOCTBa (001ie KaK MpeAcTaBUTeNs Kacca KUCJIOT U crietmduaeckue).
XuMuueckue peakiuu, JeXKallye B OCHOBE IIPOMBIIUIEHHOTO CIOCco6a IOMyYeHMs] CEpPHOM KUCJIOTHI.
[Tpumenenme cepHoyt Kucyiotbl. CoM CEPHON KMCIOThI, KAUeCTBEHHAsT peakuysl Ha cyJibdaT-noH. Haxoxxnenme
cepbl U €€ COeqMHEeHUI B Ipupone. XMMMUUECKOe 3arps3HeHyre OKPY)KaIoIliel Cpeibl COeNMHEHUSIMU Cepbl
(KMCTIOTHBIE AOKOY, 3arPSI3HEHNME BO3IyXa ¥ BOJJOEMOB), CIIOCOOBI €r0 MPeIOTBPaIEHNS.

O6murass xapakTepucTuka 3jgeMeHTOB VA-rpynmbl. OCOG6eHHOCTM CTPOEHMSI aTOMOB, XapaKTepHbIe
CTereHy OKMcaeHus. A30T, paclipocTpaHeHue B MpuUpoae, pusndeckme u XMMnieckme cBomcTBa. KpyroBopor
azora B mpupome. AMMMak, ero GusmMyecKue ¥ XUMMUUECKMe CBOMCTBA, MojaydeHue u mpumeHenme. Comm
aMMOHMS, UX GU3NYEeCcKue U XMMIYeCcKre CBOMCTBA, puMeHeHne. KayecTBeHHast peakiys Ha MOHbI aMMOHMSI.
A30THas KMUCJIOTa, e€ rojyueHne, Gusmdyeckme M XMMUYEeCcKue CBOVCTBa (0OIIMe Kak MpeaCTaBUTeNIsT Kiacca
KUCJIOT ¥ crenududeckue). Vcrnonb3oBaHue HUTPATOB M COJIEM aMMOHMSI B KaueCTBe MMHEpaJIbHBIX
ynobpeHuit. XMMUYECKOe 3arpsisHEHMe OKPYSKAIoIel Cpefbl COeAVMHEHMSIMM a30Ta (KMUCJIOTHbIE TOKIN,
3arpsi3HeHue BO3Ayxa, IMOYBbl 1 BomoeMOB). Docdop, amioTponHbie Moaudbukaium Gocdopa, dpusmueckme u
xummueckue cpoiictBa. Okeup docdopa (V) u docdopHas Kuciora, GUaNIeckme M XMMUUECKME CBOMCTBA,
nostyyeHue. Mcrnonb3oBanue ¢ocharoB B KaueCTBe MUHEPAJIbHBIX YIOOPEHWA.

O6mast xapaktepuctuka sjemMeHTOB IVA-rpymmbl. OCOOGEHHOCTM CTpPOEHMsS aTOMOB, XapaKTepHbIe
CTeleHy OKUCJIeHMS. YTJIepoH, aJZIOTPOIHbIe MoaubUKaIMM, paclipoCTpaHeHe B mpupoje, husmueckue u
XUMMJeckue cBoiictBa. Agcopbuus. Kpyrosopor yriepona B mpupope. OKcuabl yriiepona, ux dbusnudeckme u
XUMUYECKMEe CBOJCTBA, HEMCTBME HA >KMBbIE OPraHU3Mbl, IOJyYeHMEe U IIpUMeHeHue. ODKOJIOrMdecKue
Mpo6JIeMbI, CBsI3aHHbIE C OKcuaoM yriaepogaa (IV), rumoresa rio6aybHOTO MOTEIIEHNS KJIMMAaTa, MapHUKOBBIN
addekT. YrospHas KUCIOTA U €€ COMM, X GU3MUeCKre M XMMUYECKIe CBOVICTBA, TIOJIyYeHe U TIPUMEHEHe.
KauecTtBeHHass peakuusi Ha KapOoHaT-MOHbI. Mcronb3oBaHue KapOOHATOB B ObITY, MeIUIIMHE,
MIPOMBIIIIJIEHHOCTM U CE€JTbCKOM XO3SI/ICTBE.

[TepBoHauabHbIE TIOHATMS 00 OpraHMUYECKUX BEIeCTBAaX KaK O COeOMHEHMSX yryiepona (MeTaH, 3TaH,
STUJIEH, alleTUJIeH, STaHOJI, TVIMIIEPUH, YKCYCHasl KMcaoTa). [IpyupomHble MCTOYHMKY YTJIEBOIOPOIOB (YrOJb,
MIPUPOIHBIN ra3, HedTb), MPOAYKTHI X MepepaboTKu (6eH3MH), UX POJIb B OBITY U MPOMbIILIEHHOCTH. [ToHsITHE
0 OMOJIOTMUECKM BaKHBIX BeIeCTBaxX: JXUpax, Oeyikax, YIJeBoJaxX — M MX pOJIM B SKU3HU UeJIOBEKa.
MartepuajibHOE €IMHCTBO OPraHNUYeCKMX M HEOPraHMUECKUX COeIVHEeHMIA.

Kpemunit, ero ¢pusmueckue M XMMnIeCcKkme CBOMCTBA, MoJydeHne u npumeHenne. CoeqMHeHnsT KpeMHMS
B mnpupope. O6ume mpencraBienuss o6 okcume kpemuus (IV) u kpemHmeBoit kuciore. CumMKaThl, UX
MCITO/Ib30BaHMe B ObITY, B MPOMBIIIEHHOCTY. BaskHeIIe CTpOUTeIbHbIE MaTepuasibl: KepaMuKa, CTEKJIO,
1leMeHT, 6eToH, >keje300eToH. I[IpobsieMbl 6e30MacHOrO MCIOJIb30BaHMUS CTPOUTENbHBIX MaTepuajjoB B
[IOBCEIHEBHOM KM3HN.

XumuuecKkuii IKChepumeHm:

M3yveHre 0o6pasIioB HEOPraHMUECKUX BellleCTB, CBOVCTB COJITHOM KUCJIOTbI, TPOBeJleHNe KaueCTBEHHbIX
peakiuii Ha XJIOPUI-VOHBI ¥ HAOIIOAeHe TIPU3HAKOB X MPOTEKaHMs, OIbIThI, OTpaskarolye Gu3nyeckmne u
XMMMUYECKME CBOJCTBA TaJIOTEHOB ¥ WMX COeAVMHEeHu! (BO3MOYKHO MCIIOJIb30BaHME BUIEOMAaTepUaJiOB),
O3HaKOMJIEHMe C oOpasiamu XJ0puIoB (raJoreHuI0B), O3HaKOMJIeHe ¢ 0Opa3IaMy Cepbl U €€ COeqMHEHUSIMU
(BO3MOSKHO MCITOJTb30BaHMe BUIeOMaTepuaioB), Hab/IIOAeHMe TTpoliecca OOyTJIMBaHMS caxapa Iof, JeiCTBUEeM
KOHIIEHTPMPOBAHHOM CEPHOM KUCJIOThI, U3yYeHMe XMMMUYECKUX CBOVCTB pa3baBJIEHHOM CEpPHOM KUCJIOTBHI,
MpOBeIeHNe KaueCTBEHHOM peakluy Ha Cyb(daT-1MoH U HabJItoieHe TIpM3HaKa e€ ITPOTeKaHusl, 03HaKOMJIEeHNe
¢ dusnmyeckumMM CBOMCTBaMM as3oTa, Gochopa u ux coeavHeHUN (BO3MOXXHO MCIIOJIb30BaHME
BUJIeOMaTepPUaoB), 06pasiiamyu a3oTHbIX U hocOopHbIX yA0OpeHui, noayyeHne, coomMpaHmne, pacriosHaBaHue



M U3y4YeHMe CBOMCTB aMMMaka, ITpoBefeHMe KauyeCTBEHHBbIX peakilMii Ha MOH aMMOHUus u docdaT-moH u
M3ydyeHre MPU3HAKOB UX IMPOTEKaHMs], B3aMMOJENCTBME KOHIIEHTPMPOBAHHOM a30THOM KUCJIOTHI C MeIbI0
(BO3MOXXHO MCITOJIb30BaHME BUOEOMATEPUAJIOB), M3yUEHME MOJeNIeM KPUCTA/UIMUECKUX DEeIETOK ajmasa,
rpadura, dysuiepeHa, 03HAaKOMJIEHME C IPOLIECCOM afCcopOIMM PACTBOPEHHBIX BeEIECTB aKTUBMPOBAHHBIM
VIJIEM M YCTPONCTBOM IIPOTMBOTasa, IIOJyYeHUe, coOMpaHue, paclio3HaBaHMEe WU WU3y4YeHue CBOVICTB
YIJIEKMCJIOTO ra3a, MPoBeieH e KaUeCTBEHHBIX peaKInii Ha KapOOHAT M CWJIMKAT-VOHbBI U M3yYeHNe TTPU3HAKOB
UX MMPOTEKaHMs, O3HAKOMJIEHYE C TPOIYKLMEN CUIIMKATHON ITPOMBILIJIEHHOCTHM, PellleHI e SKCITePUMEHTaTbHbIX
3a7au 1o TeMe « BaskHeliie HeMeTaTbl U X COeOVHEHUS».

MeTtasuibl ¥ MX COeAVHEHUS

OG6iast xapakKTepUCTUKA XUMMUUYECKMX 3IJIEMEHTOB - META/UIOB Ha OCHOBAHMM WMX TIOJIOKEHMSI B
[Tepuonnueckoii cucreme xummyeckux siemeHToB [I. . MenneneeBa m crpoerust atomoB. CTpoeHue
MeTa/uToB. MeTayimyeckast CBSI3b M MeTa/UTMYEeCKas KPUCTAJUIMYECKasl PelIeTka. DJIeKTPOXUMUYECKUI DS
HaMpsDKeHU MeTa/ioB. Dusnyeckue M XUMMUUYECKME CBOVCTBA MeTa/ioB. OO6Iye crnocobbl MOSTyYeHMs
MeTa/uioB. TTOHSATME O KOPpPO3UM METa/IOB, OCHOBHbIE CIOCOOBI 3aIUThI X OT Kopposun. CruiaBel (CTajb,
YYT'yH, JIOPATIOMWHNUI, OPOH3a) U UX NTPUMEHEHE B ObITY U MTPOMBIIIUIEHHOCTH.

[lesouHble MeTasulbl: TMoOJOXKeHMe B Ilepumopuueckoit cucreme Xumuuyeckux 3jemeHtoB [. .
MeHpeneeBa, CTpoeHMe MX aTOMOB, HaxXxokieHue B mpupone. Dusmueckue M XMMMUUECKME CBOMCTBA (Ha
npuMepe HaTpust U Kayst). OKCUABI ¥ TUAPOKCUIBI HATPUS U Kaiust. [IpyumMeHeHne 11eJI0YHbIX METaJIOB U UX
COeOVHEeHNMN.

[lesiouHO3€eMeTbHbIE MeTasITbl MarHuil U KaJibLuii: TTosioskeHue B [lepuonnyeckont cucrteMe XMMmuIeCKmux
anemenTtoB [I. 1. MeHpeneeBa, CTpoeHue MX aTOMOB, HaxoxkaeHue B Ipupone. Pusmyeckue M XMMuyeckue
CBOJICTBA MarHus 1 Kajbliysi. BaskHernime coeqMueHnst Kaablyst (OKCUI, TUAPOKCUI, con). JKECTKOCTh BOJbI
U CITOCOOBI €€ YCTpaHEeHMSI.

Amomunauit: nosoxenue B Ilepmopmueckonn cucreme xummueckux snemeHToB [I. M. MeHpeneeBa,
CTpOeHMe aToMma, HaxoxzeHue B npupoge. Ousmueckue u XMMMUUECKME CBOMCTBA altoMuHUS. AMdoTepHbie
CBOJICTBA OKCHJIA ¥ TUIPOKCUAA QJTFOMUHMS.

Kesneso: monosxkenue B [lepnomnueckon cucreme xummueckux snemeHToB [I. V1. MeHneneeBa, cTpoeHmne
aTroma, HaxokaeHue B mpupoge. Ousmueckme u xummuecke cBoucTBa xenesza. OKCUAbI, TUIPOKCUIBI U COJU
skenesa (I1) u sxkenesa (III), ux cocras, cBOMCTBA U TTOTyUeHMeE.

Xumuueckuil sIxcnepumenm:

O3HaKOMJIeHMe ¢ 0Opa3iiamMy MeTasIOB U CIIJIaBOB, MX (MU3MIECKMMM CBOVICTBAMU, U3yUeHMe Pe3yJIbTaTOB
KOppO3UM MeTa/IJIOB (BO3MOSKHO MCITOJIb30BaHMe BUeOMaTepuaioB), 0COOEHHOCTEN B3aMOIENCTBUSI OKCHUIA
KaJIbIMsI Y HATPUSI C BOJIOM (BO3MOSKHO MCIIOJIb30BaHMe BUleOMaTepUaioB), UCCIeOBaHe CBOMCTB JKECTKOMN
BOJbI, IpOLiecca rOpeHus skeje3a B KUCJIOpone (BO3MOXXHO MCIOJIb30BaHME BUIEOMATepUasIOB), MPU3HAKOB
MPOTeKaHMsI KAYeCTBEHHBIX PeaKI[Mil Ha MOHbI: MarHusl, KaJablysl, aTFOMUHMS, IIMHKA, kene3a (II) n skenesa (I11),
menu (II), HabomeHMe U omKcaHMe MPOLIECCOB OKpAIlMBaHMS TJIAaMEHU MOHAMM HATpusl, KU U KaabLMs
(BO3MO3KHO MCIIOJIb30BaHMe BUleoMaTepUaoB), UCcaenoBaHe aMbOTepHbIX CBOMCTB TMAPOKCUIA aTIOMUHMS
M TUIPOKCHUAA IIMHKA, pelleHMe OSKCIIEPUMMEHTAbHBIX 3amau Mo Teme «BaskHenime MeTautbl U UX
COeVIHEHUSI».

XuMHs ¥ OKpyKarlnas cpesa

BemiecTBa 1 mMaTepuasbl B TTOBCETHEBHOM >KM3HM uesloBeKa. be3omacHoe MCIOAb30BaHMe BEIECTB U
XMMMUYECKUX peakiyit B ObITy. [lepBast MOMOIIb MTPY XMMUUYECKUX OKOTaxX M OTPABJIEHMUSX.

XuMmuyeckoe 3arpssHeHNe OKpY’Karollleil cpenbl (MpeaesbHasl MOMYCTUMAasi KOHIIEHTpAlMs BeIeCTB,
nanee — [1IIK). Posb xvMuu B peliieHnn 3KOJIOTMUECKUX TTPoOsIeM.

XumuuecKkuii IKChepumMeHin:

u3yuyeHme o6pasiioB MaTeprasoB (CTEKJIO, CIUIABbl METAJIJIOB, MIOJMMEPHbIE MaTepPUaIbl).

Mescnpedomemmuste ceéasu



Peanmmszanmsi MeXMpeIMeTHBIX CBSI3€M MPU M3YYEHMM XUMUM B 9 Kjacce OCYIIECTBI/ISIETCS uepe3
MCITOJIb30BaHMe KaK OOIIMX eCTeCTBeHHO-HAYYHBIX MOHSTUM, TaK M TTOHSTUM, SIBJISIIOIIMXCS CUCTEMHbBIMMU JIJIST
OT[eJIbHBIX MPEeIMETOB €CTECTBEHHO-HAYUYHOTO I[MKJIA.

O61Me ecTeCTBEHHO-HAyuUHble MOHSTMS: HAy4YHbIM (aKT, TMIIOTe3a, 3aKOH, TeOpus, aHaIu3, CUHTE3,
KIaccubukanysi, MepUOgMYHOCTb, HAOJIOIEeHNe, SKCIEePMMEHT, MOZEeIMpOBaHue, MU3MepeHue, MOJeb,
SIBJIEHME, TTAPHUKOBbIN 3(PdEKT, TEXHOIOT S, MaTepyuasIbl.

®usmka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYK/MI, M30TOIMbI, PaAVOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUYECKUI 3apsifi, TPOBOJHMUKY, MMOTYIIPOBOAHUKM, OUIJIEKTPUKM, (DOTOIIEMEHT, BEIIECTBO,
Teno, 0ObEM, arperaTHoe COCTOSIHME BeIecTBa, ra3, pacTBOP, PaCTBOPUMOCTb, KPUCTa/UIMUeCKasl PelIeTKa,
CIIaBbl, (U3NYECKME BEJMYMHBI, €IMHUIBI M3MEpeHMsI, KOCMMYECKOe ITPOCTPAHCTBO, IIJIAHETbI, 3BE3[IbI,
Coutaiie.

Buonorus: dorocuuTes, gpixaHme, 6uocdepa, sKOCHCTEMA, MUHEPAIbHbBIE YIOOPEHMS, MUKPO3JIEMEHTHI,
MAaKpO3JIEMEHTDI, TUTATE/IbHbIE BEIIECTBA.

['eorpadms: armocdepa, rugpochepa, MUHEPaIbl, TOPHbIE TTOPO/IbI, MTOJIE3HbIE VICKOMAeMble, TOTIUBO,
BOZAHbBIE PECYPCHI.



ININIAHUPYEMDBIE PE3VYJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XMMHWU HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA30BAHUSA

JINMYHOCTHBIE PE3VYJIbTATDI
JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS MPOrpaMMbl OCHOBHOI'O OOILEro 06pasoBaHMSI HOCTUTAIOTCSI B XOJe
00yUeHMSI XMMUM B €IMHCTBE YUYEOHOM Y BOCITUTATEIBHON IESITeJTbHOCTU B COOTBETCTBUM C TPAOUIIMOHHBIMU
POCCUMCKMMM COLMOKYJIBTYPHBIMM ¥ TYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMM, IPUHSATBIMM B OOILECTBE
MpaBWIaMM ¥ HOpPMaMM IIOBEIeHUSI M CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHMS, CAaMOPasBUTUS U
conManM3anuy o0yJarommxcs.

JIMYHOCTHBIE pe3y/IbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CUCTEMOI
MMO3UTUBHBIX LIEHHOCTHBIX OPMEHTALWI M pacllypeHle OIbITa JesITeJIbHOCTY Ha e€é OCHOBE, B TOM YMCJIE B
YacTu:

1) naTpMoTMYECKOro BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOILIEHUSI K OT€YeCTBEHHOMY KYJIbTYPHOMY, UCTOPMUECKOMY ¥ HaYYHOMY HaC/IeINIO,
MMOHMMAaHMsI 3HAUEHMS] XMMMUYECKOM HayKu B >KM3HM COBPEMEHHOIo OOIleCTBa, CIIOCOOHOCTM BJIAfIETh
JIOCTOBEpHOV MH(pOpPMaIlMeil O MepedoBbIX JOCTIMKEHUSIX U OTKPBITUSIX MUPOBOI M OT€UECTBEHHOM XVIMMUM,
3aMHT€PEeCOBAHHOCTY B HaYUYHBIX 3HaHMSIX 00 YCTPOMCTBE MyUpa U 0OIIeCTBa;

2) rpakJaHCKOT0 BOCIIUTAHMUS:

MpEeCTaBJeHNMsI O COLMAJbHBIX HOPMax ¥ IpaBUaxX MEXKJIMUYHOCTHBIX OTHOIIEHMI B KOJUIEKTUBE,
KOMMYHMKATUBHOJM KOMIIETEHTHOCTY B OOIIIECTBEHHO ITOJIe3HOM, YUeOHOMCC/IeIOBaTeIbCKO, TBOPUYECKO U
IPYTUX BUIAX OeSITeJIbHOCTY, TOTOBHOCTM K pasHOOOpAa3HOM COBMECTHONM IeSTeJbHOCTY IPU BbIITOJIHEHUN
Y4eOHbBIX, TO3HABATEIbHbBIX 3aa4, BHIMOJTHEHUY XUMUNYECKMX IKCIIEPUMEHTOB, CO3TaHUN YUEOHBIX ITPOEKTOB,
CTpeMJIeHMS K B3aMMOIIOHMMAaHMIO ¥ B3aMMOIIOMOIIM B IPOIIECCE 3TOM yUeOHO AesiTeIbHOCTY, TOTOBHOCTU
OLIEHMBATb CBOE ITOBeIeHMe U MOCTYIIKM CBOMX TOBAapMILEN C MO3UIMM HPAaBCTBEHHBIX M MPABOBBIX HOPM C
YUYETOM OCO3HAHMS MTOCTIEICTBUI MIOCTYIIKOB;

3) IeHHOCTY HayYHOI'0 NMO3HAHUS:

MMPOBO33pPEHYECKME TPECTABJIeHMsS O BeIIeCTBE M XUMMUUYECKON peakluy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO PasBUTUSI HAYKM U COCTABJISIIOIIME OCHOBY [JIS MIOHMMAaHMS CYIIHOCTY HAy4YHON
KapTUHBI MUPa, IIPeICTaBJIeHss 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3aMMOCBSI3SIX UejIoBeKa
C TIPUPOIHON CPeoif, O POJIM XMMUM B TTO3HAHMM ITUX 3aKOHOMEPHOCTEN;

MMO3HaBaTe/IbHbIe MOTHBbI, HAallpaB/IeHHbIE HA MTOJTyYeHMe HOBbIX 3HAHUM 10 XMWY, HEOOXOIMMbIE IJIsT
OOBSICHEHMST HAOJIIOIAEMBIX IIPOLIECCOB UM SIBJIEHMM, ITO3HABATE/JIbHOM, MHOOPMAIMOHHOM ¥ YMTATEIbCKOMI
KYJIbTYpbl, B TOM UMCJ€ HaBbIKOB CaMOCTOSIT€JIbHOM paboThl C Y4YeOHbIMM TEKCTaMM, CIPABOYHOM
JIUTEPATYPOI, TOCTYITHBIMM TEXHUYECKMMU CPeACTBaMM MH(POPMAIMOHHBIX TEXHOJIOTUI;

MHTEpeC K OOyYeHMI0O ¥ TIO3HAHWIO, JIIOO03HATEbHOCTb, TOTOBHOCThH M CIIOCOOHOCTb K
CcaMOOOpa3sOBaHMIO, IPOEKTHOM U  MCC/IeIOBATEeIbCKOV  HEeSATEeJIbHOCTYM, K OCO3HAaHHOMY BBLIOOpY
HaIlpaBJIEHHOCTY ¥ YPOBHSI OOYYeHMsI B JaJIbHEIIIeM;

4) popMupoBaHMs KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTY >XM3HM, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 3J0POBBIO, YCTAaHOBKM Ha
3IOPOBbIM 00pa3 >KM3HM, OCO3HAHME IIOCJENCTBUIM ¥ HENpUITHE BPEIHbIX MPUBBIUEK (YyIMOTpebIeHNs
aJIKOT'0JIsl, HAPKOTUKOB, KyPeHUs), HeOOXOIMMOCTH COOJTIOeHMs TTpaBuJl 6€30MacHOCTM TPy OOpaIlieHUu C
XMMMUYECKVMM BeIeCTBaMM B OBITY M peasibHOM JKU3HMU;

5) TpymoBoro BocnuTaHuA:

MHTEpEeC K MMPaKTUUYECKOMY M3YYEeHMIO Mpodeccuili U Tpyaa pasIMyHOIoO popda, YBasKeHue K TPyOy U
pe3yyibTaTaM TPYAOBOM JeSTeIbHOCTM, B TOM UMCJIe Ha OCHOBE IIPYMEHEHMS ITPeIMETHbBIX 3HAHUM IO XMMUM,
OCO3HAHHBIN BBIOOP MHAMBUIAYAJTBHOM TPAEKTOPUM IPOMOJIKEHUS O0Opa3’oBaHMS C YYETOM JIMUHOCTHBIX
MHTEPECOB ¥ CIIOCOOHOCTM K XWMMUM, OOIIECTBEHHBIX WMHTEPECOB U IMOTPEOHOCTEN, YCIEeITHON



MpodeCcCUOHATbHON eITe/IbHOCTU U PasBUTHS HEOOXOOMMBIX YMEHMI, T'OTOBHOCTh afallTMPOBaThCS B
npodeCcCMOHaIbHON CpeJie;

6) 3K0JIOrM4YeCcKOro BOCIIMTAHMSA:

9KOJIOTMYECKU 11eJIeco00pasHoe OTHOIIEHMEe K MPUPOe KaK MCTOUYHMKY KM3HM Ha 3emyie, OCHOBE eé
CYIIIeCTBOBaHMSI, TOHMMaHMe 1IEeHHOCTY 3J0POBOT0 U 6e30macHOro o6pasa sKM3HMu, OTBETCTBEHHOE OTHOIIIEHVe
K COOCTBEHHOMY (DU3MYECKOMY M IICUXMUYECKOMY 3[I0pPOBbIO, OCO3HAHME IIEHHOCTU COOJIIOIEeHMS MPaBUI
6e30I1acHOTO TTOBeEeHMS IIPU paboTe C BellleCTBaMy, a TAK)Ke B CUTYaIMIX, YTPOXKAIOIIMX 3I0POBbIO U SKU3HU
JIIoZIe;

CITOCOOHOCTY MIPUMEHSITh 3HAHMSI, TOJTy4aeMble TIPY U3YYeHUM XUMUA, IJIS1 pEeLlIeHNsT 3a/1au, CBSI3aHHbIX
C OKpYKaloIle TPUPOIHON Cpeloii, IJisS TIOBBIINIEHMSI YPOBHSI 3KOJIOTMYECKOM KYJIbTYPbl, OCO3HAHMS
IJI06AJIbHOTO XapaKTepa SKOJIOTMYECKUX IpoOJIeM M IyTel UX pelleHus MOCPeACTBOM METOHOB XUMUU,
9KOJIOTMYECKOT'O MBIIIIEHNSI, YMEHMUSI PYKOBOACTBOBATbCS MM B TO3HAaBaTeJIbHOM, KOMMYHMKATUBHOM U
COLIMAJIbHOM ITPaKTUKeE.

METAITPEIMETHBIE PE3VJIbTATbBI

B cocraBe meranpeaMeTHBIX pe3yJbTaTOB BBIAEJISIOT 3HAUMMble IJIsI (GOPMUPOBAHMS MUPOBO33PEHMS
oOllleHayuHble TOHSATUSI (3aKOH, Teopwsl, NMPUHLIMUII, TUIIOTe3a, (aKT, CUCTEMA, IIPOLECC, SKCIIEPUMEHT U
IpyTroe.), KOTOpble MCIIOJb3YIOTCSI B €CTEeCTBEHHO-HAYUHbIX YUeOHBIX MpeaMeTax M MO3BOJISIIOT Ha OCHOBE
3HAHMI M3 3TUX MpPeIMeTOB (OpMMpPOBaTh TMpeACTaBJIeHNe O IIeJIOCTHOM HAay4yHOM KapTMHE Mupa, U
YHUBEpCaJIbHble y4yeOHbIe AelCTBUSI (ITO3HABAaTe/bHble, KOMMYHMKATUBHbIE, PEryJISITUBHbBIE), KOTOpbIE
obecreunBaioT (GopMMUpOBaHME T'OTOBHOCTM K CaMOCTOSTEJIbHOMY IUIAHMPOBAHUIO ¥ OCYILECTBJIEHUIO
yueOHON AesITeIbHOCTH.

ITosHaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE NeCTBUS

Ba3oBble jioruuecKue AeiCTBUA:

YMEHMSI MCIIOJIb30BaTh MPUEMbI JIOTMYECKOTO MbIIIJIEHNUSI TIPYM OCBOEHMM 3HAHMIA: PACKPBhIBATh CMbICI
XMMMUYECKUX TOHATUM (BBIAEISATh MX XapaKTepHble IPU3HaKM, YCTaHABJIMBAaThb B3aMMOCBSI3b C IPYTUMU
TTOHSITUSIMM ), ICTIOJIb30BaTh MOHSITUS JIS1 OObSICHEHMSI OT/IEJIbHBIX ()aKTOB U SIBJIEHMI, BBIOMPATh OCHOBAHMSI
Y KpUTEPUM IJ1S1 KJTaCCUBUKAIMM XMMUYECKUX BEIIECTB ¥ XMMUUYECKUX Peaklnii, yCTaHaBIMBATh MPUUMHHO-
CJIeICTBEHHbIE CBSI3Y MEXIY OOBEKTaMM MU3YUYeHUsI, CTPOUTb JIOTMUECKUE pACCYKAeHUsT (MHIOYKTUBHbIE,
IeIyKTUBHbIE, IT0 aHAJIOTUM), IeJIaTh BBIBOABI M 3aK/IFOUEHNSI;

yMeHMe TIpUMEHSITb B IIpolecce TIO3HAHUS TOHATUSI (TIpeAMEeTHble ¥ MeTalpeaMeTHbIE),
CYMBOJIMYECKME (3HAKOBBIE) MOJIEJIN, VCIIOIb3yeMbIe B XMMMM, ITPeOOPa3OBbIBATD IIIMPOKO MPUMEHSEMbIE B
XVUMUU MOJAEJIbHbIE TPENCTaBAEHUSI — XUMUUYECKMII 3HAK (CMMBOJI 3JIEMEHTA), Xumudeckasi Gopmyna u
ypaBHEeHMEe XMMMUECKOM peakLyuu - TpKU pelleHuy YyueOHO-IIO3HABaTe/NbHbIX 3aJad, C YYETOM ITUX
MOJIEJTbHBIX TIPEICTaBIEHN BbISIBJIATh M XapaKTEPU30BaTh CYIIeCTBEHHbIE ITPU3HAKY U3YYaEMbIX OOBEKTOB —
XUMMWYECKMX BEIECTB Y XUMUYECKMX PeaKIlnii, BLISIBJISITh OOIIVie 3aKOHOMEPHOCTH, TPUYMHHO-CJIeCTBEHHbIE
CBSI3U M IIPOTUBOPEUMS B U3yUYaeMbIX IpolieccaxX U SIBJIEHMSIX.

BasoBbie uccienoBaTeIbCKye AeMCTBUS:

YMEHMe MCIO/Ib30BaTh IOCTABJIEHHbIE BOIPOChI B KavyeCTBE MHCTPYMEHTA IIO3HAHMS, a TaKXe B
KavyecTBe OCHOBBI JJ151 (HOPMMUPOBAHMST TUITOTE3BI 11O MTPOBEPKE MPAaBUJIbHOCTY BbICKA3bIBAEMbBIX CY3KIEHMIA;

NpMo6peTeHe OMbITa MO TVIAHMPOBAHMIO, OPTaHM3alIMM U TTPOBEIEHNIO YUEHNUECKUX IKCIIEPUMEHTOB,
yMeHMe HabJIIoAaTh 32 XOJOM ITpoliecca, CaMOCTOSITETbHO MMPOrHO3UPOBATh €0 pe3ysbTaT, GopMyIMpOBaTh
0000I1IIeHNsT ¥ BBIBOABLI IO pe3yJjbTaTaM IIPOBEIEHHOTO OIbITA, MCC/IENOBAHMS, COCTaBJISITH OTYET O
MpojeiaHHOoM pabore.

Pa6ora ¢ nuadopmanmeir:

yYMeHMEe BbIOMPATh, aHAIM3UPOBATh UM MHTEPIPETUPOBATh MHMOOPMAIIUIO Pa3IMUHBIX BUIOB U (HOpM
TIpeNCTaB/JIeHNs, TOJYUYaeMyl0 M3 PasHbIX MCTOYHMKOB (HAYYHO-TIOMYJIIPHAS JIMTEpAaTypa XUMMUUECKOTO
colepskaHusI, CIIpaBOYHbIE IMOCOOMS, pecypchl VHTepHETa), KPUTUUECKM OI€HMBATb IMPOTMBOPEUMBYIO U
HeJJOCTOBepHYI0 MHMOpMaInio;



yMeHMe TPUMEHSITh pasjuMYHble METOAbl M 3alpoChl MpU TOUCKe U OT6ope MHGOpMALMK WU
COOTBETCTBYIOIIMX HAHHBIX, HEOOXOAMMBIX [JI1 BBIMOJHEHUSI YYeOHbIX ¥ IIO3HABATEJIbHBIX 3amad
OTIpeIeJIEHHOTO TUTIA, TPHMOOpEeTEHME OMBITA B 06JIACTM UCIIOIB30BaHMS MHMOPMAIMOHHO-KOMMYHMKATUBHBIX
TEXHOJIOTMI, OBJIQfIEHNe KYJbTYPOJ aKTMBHOIO WCIIOJIb30BAaHMS PAa3/IMUHBIX IMOMCKOBBIX CHUCTEM,
CaMOCTOSITeJIbHO BbIOMpATh ONTMMAJIbHYIO (GOpPMY TMpeacTaBieHuss MHGOpMauyM ¥ WIUTIOCTPUPOBATh
pelllaeMble 3aa4M HECJIOXKHBIMM CXeMaMU, AyarpaMMaMu, IpyruMu hopMamu rpad@yKy ¥ MX KOMOMHAIMSIMMA;
yMeHMe MCIOJb30BaTh M aHAJIM3MPOBATh B IMpolecce y4eGHOM M MCCAeA0BATEIbCKON HesITeTbHOCTH
MHpOpMaIMIO O BIMSHUM TPOMBIIUIEHHOCTM, CEIbCKOIO XO3SIMICTBA M TPAHCIIOPTAa HA COCTOSIHME
OKPY>KaIOIIel TPUPOTHON Cpebl.
KoMMyHHKaTHUBHBIE YHUBEPCA/IbHbIE YUeOHbIE IeICTBUS:
yMeHMS 3a/iaBaTh BOMPOCHI (B Xone auasora u (Win) AVUCKYCCUM) TIO CYIIECTBY OOCYKIaeMOM TeMBI,
(bopmyIMpoBaTh CBOM MPEJIOSKEHMSI OTHOCUTEIBHO BBITTOTHEHMS TTPEIJIOKEHHOM 3a1aunt;
yMeHMsI TIPeNCTaB/SATh ITOJYYEHHbIEe pe3ysbTaThl IO3HABATEJbHOM HESTeJIbHOCTYM B YCTHBIX WU
MMMCbMEHHBIX TEKCTaX; [eJlaTb ITPe3eHTAIMI0 Pe3yJbTaTOB BBIMTOJTHEHMSI XUMMUECKOTO 3SKCIIEepYMEHTa
(J1aboOpaTOPHOrO OIbITA, JJAGOPATOPHOV PAabOTHI TIO MCCAELOBAHNIO CBOMCTB BEILIECTB, YYEOHOTO IMPOEKTA);
yMEHMS Y4yeOHOro COTPYAHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM IIO3HABAaTEJIbHOM U
MCCJIeIOBATENIbCKOM AEesITeJTbHOCTY TIPY  pEeIIeHNM BO3HMKAIOIMX Mpob6jeM Ha OCHOBE Yuéra OOIImMX
MHTEPECOB ¥ COTJIaCOBaHMS MO3ULMi (0OCYsKaeHusl, 0OMeH MHEHUSIMM, «MO3TOBBIE IIITYPMbI», KOOPAVHALIMS
COBMECTHBIX JIEVICTBMUIA, OTIpeie/ieHI e KPUTEPUEB MO OlIeHKe KauyeCTBa BhITIOJIHEHHONM PaboThl U IpYyTHe).
PerynsiTuBHBbIE YHUBEpCAJIbHbIE YUeOHbIE AeICTBUS:
yMEHME CaMOCTOSITEJIbHO OIpeAeNsITb eI [eSITeJIbHOCTM, IIJIaHMPOBaTh, OCYIIECTBIISTh,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAMMOCTM KOPPEKTMPOBATh CBOIO [IeSITeJIbHOCTb, BBIOMpPATh Hambosee
s dekTrBHbIE CIIOCOOBI pelleHNs] YUYEeOHBbIX M MMO3HABATEJIbHbIX 3a/1a4, CAMOCTOSITEJIbHO COCTaBJISITb WU
KOPPEKTMPOBaTh MPEIJIOKEHHbIN aJITOPUTM HEMCTBUII NPU BBITIOJHEHMM 3aJaHMii C YUETOM IOTyUeHMS
HOBBIX 3HaHUI 00 M3y4aeMbIX OObEKTaxX — BEIEeCTBAX M PeaKIMsIX, OL€HMBATb COOTBETCTBME MOJYYEHHOTO
pe3yJbTaTa 3asiBJIEHHO 11eJI1, yMEHME VCITOIb30BaTh ¥ aHAIM3MPOBATh KOHTEKCTHI, ITpe/ijlaraeMbie B yCIIOBUMU
3aJaHMIA.
INPEAMETHBIE PE3YJIbTATBI
B cocraBe mpemMeTHBIX Pe3yJIbTAaTOB IO OCBOEHMIO OOSI3aTEIbHOTO COMEpsKaHMs, YCTaHOBJIEHHOTO
IaHHO (emepasibHOM paboueil MPOrpaMMOMN, BBIIEJSIOT: OCBOEHHbIE OOYUAIOIIVMMMCS Hay4yHble 3HAHUS,
YMEHMSI U CITOCOOBI IEICTBUM, crieluduUIecKye s TPeAMETHOM 0061acTy « XUMUSI» , BUIbI AESITeTbHOCTU TIO
MOJTYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETaIM, ITPe0OPa30BaHMIO ¥ TPUMEHEHUIO B PA3IMYHbBIX YUEOHbIX U
HOBBIX CUTYaIVSIX.
K xoHmy obyyenus B 8 Kjacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM YpPOBHE [OJIKHBI OTpaykaThb
chopMMpOBaHHOCTD Y OOYUAIOIINXCS YMEHWIA:
® PACKpbIBaThb CMBICJI OCHOBHBIX XMMMUUYECKUX TIOHSTUM: aTOM, MOJIEKYJIa, XUMWYECKUI 3JIEMEHT,
MPOCTOE BEIECTBO, CJIOKHOE BEIeCTBO, CMeCh (OJHOPOIHAsI M HEOJHOPOMHAs), BaJE€HTHOCTb,
OTHOCUTEJIbHAsE aTOMHAsI M MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BellleCTBa, MOJIb, MOJIIpHAsT Macca,
MaccoBasi JOJIS XMMMYECKOro 3JieMeHTa B COeIMHEHUM, MOJISIPHbIM OOBEM, OKCHUI, KUCJIOTA,
OCHOBaHMe, COJIb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEIeHb OKMUCJIEHUSI, XUMMUUeCKasi peakIus,
KIaccuduKanysl peakiuii: peaknyuy COeOVMHEHMS, peaklMy pPasoKeHMUs, peakKIyuyu 3aMeIleHMUs],
peakiuu obMeHa, 3K30- ¥ SHIOTEepMUUECKMEe peaklyy, TeryioBou 3bdeKT peakuyu, sapo aToMa,
3JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTasb, paguyC aToMa, XUMUYecKasl CBSI3b, MOJISIpHAsT U
HEIOJIIpHAasl KOBaJIeHTHas CBSI3b, MOHHAsI CBSI3b, MOH, KaTMOH, aHMOH, PacTBOP, MaccoBasi IOJISI
BelllecTBa (MTPOIEHTHAsI KOHIIEHTpaIs) B paCTBODE;
® JJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX TMOHSITUI M MPUMEHSITb 3T TIOHSITUSI TIPU
OMMCAHUY BEIIECTB U UX ITPEeBPaIleHNIT;



® JICIOJIb30BaTh XMMMUUYECKYIO CUMBOJIMKY JMJIS COCTaBJieHMs (OPMYJ BeILIeCTB U YpaBHEHUN
XUMUYECKUX PeaKIuit;

e ompenensTb BaJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHApHBIX COEOVHEHMUSX, CTEMeHb OKMUCIEHMS
37IeMEHTOB B OMHApHBIX COEAVHEHMSIX, MPUHAAJIESKHOCTh BEIIeCTB K OIpele/éHHOMY KJjaccy
coenyHeHN TI0 GOpMyJIaM, BUI XMMUYECKOM CBSI3M (KOBaJIEHTHAsI M MOHHAsI) B HEOPTaHMUYECKUX
COeIVIHEHUSIX;

e packpbiBaTh cMbIca Ilepuomnyeckoro 3akoHa [I. V1. MeHueneeBa: IeMOHCTPUPOBATh IMOHMMAaHME
MePUOIMYECKOM 3aBUCUMOCTM CBOMCTB XMMMUECKMX 3JIEMEHTOB OT UX TIOJIOKEHUSI B
[Tepuognueckoy cucreme, 3aKOHOB COXPAHEHMSI MAcCChl BEIIECTB, IMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUeHMsI, 3aKOHa ABOrajipo;

e OMmICHIBAaTh ¥ XapakTepu3oBaThb TabimuHyio Gopmy Ileprogyyeckon CUCTEMBI XUMMUYECKUX
3JIEMEHTOB: pa3/iMYaTh MOHSTUSI «TJIaBHas roarpymnma (A-rpymnma)» u «mobouHast moarpymnmna (b-
rpyIina)», Majible ¥ OOJbIIMe Mepuoabl, COOTHOCUTb 0OO3HAUEHMsI, KOTOPbIe UMEIOTCSI B TabJIMIIe
«Ilepyuomnyeckas cucrema xummdyeckux osnemeHtoB [I. W. MeHpgeneeBa» C 4MCIOBBIMU
XapaKTePUCTUKAMM CTPOEHMSI aTOMOB XMMUYECKMX 3JIEMEHTOB (COCTAB U 3apsif sApa, oolee Ynciio
3JIEKTPOHOB U paclpe/iesieHNe UX 110 3JIEKTPOHHBIM CJIOSIM);

e iaccuUIMpoOBaTh XMMMUUECKIME 3JIEMEeHTbI, HeOpraHuyeckye BelllecTBa, XMMuueckyue peakuym (1o
YMCJIY ¥ COCTaBY YUaCTBYIOIIMX B PeakiMy BellleCTB, MO0 TellJIoBoMY 3¢hdeKkTy);

e XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XMMMUYECKME CBOMCTBA BeIECTB pa3IMYHBbIX KJIACCOB,
MOATBEPsKIAsT OMMCAHMe TPUMEpPaMM MOJIEKYJISIPHBIX YPaBHEHMI COOTBETCTBYIOIINX XUMUUECKUX
peaxkLui;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBMCUMOCTY OT MX KaueCTBEHHOI'O COCTaBa, BO3MOKHOCTU
MPOTEKaHMsI XMMUYECKMX TTpeBPallleHNI B Pa3/IMUHbIX YCIOBUSIX;

® BBIUMC/IATh OTHOCUTEIbHYIO MOJIEKYJISIDHYIO ¥ MOJISIPDHYIO MacChl BeIECTB, MAaCCOBYIO [IOJIIO
XMMMYECKOTO 3JieMeHTa 1o ¢dopmysie COoeAVHEeHMSsI, MACCOBYIO [OJIO BellleCcTBa B pacTBOPE,
MPOBOAUTD PACUETHI IO YPAaBHEHMIO XMMMUUECKON PeaKkluu;

® [IpMMEHSITb OCHOBHbIE OIlepaly MbICUTEIbHOM AesITeIbHOCTY — aHaJIU3 U CUHTE3, CpaBHeHUe,
0060011IeHNe, CUCTEeMAaTHU3alNIO, Kaaccu@uKaluio, BbisiBJIeHEe TPUUMHHO-CIeACTBEHHBIX CBSI3ei —
ILJIST U3YYEHMSI CBOMCTB BEIECTB U XMMMUUECKUX PeaKlnii, eCTeCTBEHHO-HayYHbIe METOIbI TTO3HAHWS
- HabJIoeHne, U3MepeHne, MOJIeJIMPOBAHNE, SKCIIEPUMEHT (peasTbHbIN U MbICJIEHHBIN);

e (CJjefoBaTh IpaBWJIaM ITOJIb30BaHMS XMMMUUYECKOW TOCYIOV M J1abopaTOpHbIM OOOpYyIOBaHMEM, a
Tak)ke IMpaBuaaM oOpalleHusl C BelleCTBaMM B COOTBETCTBUM C MHCTPYKLIUSIMU IO BBITIOJIHEHUIO
JTabOPaTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHMIO M COOMpaHMIO Tra3000pa3HbIX BelleCTB
(Bomopoma ¥ KHUCIOpPOZa), IPUTOTOBJIEHMIO PACTBOPOB C ONpPENEJIEHHOM MAacCOBOM OOJIEN
pPacTBOPEHHOTO BEIECTBa, IUIAHMPOBATb WM TPOBOAUTh XMMMUYECKME OSKCIEPUMEHTBI IO
pacro3HaBaHMIO PACTBOPOB 11IeJI0UeN ¥ KMCJIOT € IIOMOILbIO0 MHAMKATOPOB (JlakMyc, dheHodTanienH,
MeTUJIOPaHX U IpyTue).

K xoHuy obyueHus B 9 Kjacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM YpPOBHE [OJIKHBI OTpaykaThb

chopMMpOBaHHOCTD Y OOYUAIOIINXCS YMEHMIA:

®  PaCKpbIBaTh CMBICJ OCHOBHBIX XMMMUYECKUX TIOHSITUIA: XUMUYECKII 3JIEMEHT, aTOM, MOJIEKYJIa, IOH,
KaTMOH, aHMOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIleCTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTD,
CTeleHb OKUCJIEHUS, XMMUYecKasi peakiiusi, XMMuueckast CBsi3b, TeIJIOBOM 3bdeKT peakiny, MOJb,
MOJISIpHBI OOBEM, PAaCTBOP, 3JEKTPOJUTDI, HEIIEKTPOJNUTHI, 3JEKTPOIUTUYECKAST AUCCOIMALINS,
peakIMy MOHHOTO OOMeHa, KaTaJnM3aTop, XMMUUYECKoe paBHOBecue, oOpaTuMble M HEOOpaTUMbIe
peaxIni, OKMUCIIUTETIbHO-BOCCTAaHOBUTEIbHbIE PeaKIMi, OKUCIIUTENb, BOCCTAHOBUTE/Tb, OKMCJIEHNE
M BOCCTAHOBJIEHME, aJ/UIOTpONus, aM(OTepHOCTb, XMMMUYECKas CBsI3b (KOBaJIeHTHasl, MOHHas,



MeTaJuTMueckas), KpUCcTauimyeckasi pelieTka, Koppos3usi MeTaJIJIOB, CIIaBbl, CKOPOCTb XUMMUYECKON
peakiiuu, ripefiesibHO Aomyctumas KoHieHTpaius [1[IK BeiiecTsa;

WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHSITUI M MPUMEHSITb 3T TOHSITUSI TIPU
ONMCAaHUM BEIEeCTB U UX ITpeBpalleHnit;

MCIIOJIb30BaTh XUMMUYECKYI0 CUMBOJIMKY IJISI COCTaByieHus1 (GOpMyJ BeIIeCTB U YypPaBHEHUI
XUMUYECKUX PeaKIni;

ONpeie/ISiTh BAJIEHTHOCTb M CTENEeHb OKMUCJIEHUSI XUMMUUYECKMX 3JIEMEHTOB B COEIVHEHMSIX
pPasIMUYHOrO COCTaBa, IIPMHAJIESKHOCTb BEIECTB K OIPede/éHHOMY KJIAacCy COeIMHEHUI II0
dbopmynam, BuI XMMMUYECKOM CBSI3M (KOBaJI€HTHas, MOHHAs, META/UIMYECKasi) B HeOPraHMUYeCKUX
COeNVHEHMSIX, 3apsll MOHA IO XMMMUYEecKoi Ghopmysie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHMYEeCKUX COeIMHEHMIA, TUIT KPUCTAJIIMYECKON PELIETKM KOHKPETHOI'O BEIIeCTBa;
packpeiBaTh cMmbica Ilepuommueckoro 3akoHa [I. VM. MeHpgeneeBa U [Ie€MOHCTPUPOBAThH €ro
MMOHMMAaHMe: ONMChIBAaTb M XapaKTepu3oBaTb TabmuHyro ¢opmy [lepmogmyeckoil CUCTEMBI
XMMMUYECKMX 3JIEMEHTOB: pas3jnMyaTh IOHSTUS «IJIaBHas moarpymnmna (A-rpymma)» U «IoO6odHast
noarpymmna (Bb-rpynma)», Masble ¥ OoJibllIMe TEPUOIbI, COOTHOCUTh OOO3HAUeHMsI, KOTOpbIE
MMEIOTCSI B TEPUOAMYECKOM TabJyuile, C UMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB
XMMMUYECKMX JIEMEHTOB (COCTaB ¥ 3apsif siapa, oblilee YiC/IO 3JIEKTPOHOB U pacipeesieHne ux 1o
3JIEKTPOHHBIM CJIOSIM), OO'BSICHSITh OOIIMie 3aKOHOMEPHOCTH B M3MEHEHMM CBOVICTB 3JIEMEHTOB U UX
COeOMHEHN B IIPeIesIax MaJIbIX IIEPUONOB U IJIABHbIX IIOATPYIII C YUETOM CTPOEHMS X aTOMOB;
KJaccuUIMpoBaTh XMMUUYECKIME 3JIEMEHTbI, HEOpPraHM4YecKe BellleCTBa, XMMMUUECKMe peakiym (1o
YMCJIY M COCTaBY YYaCTBYIOIIMX B peaklMy BEIIECTB, IO TEIJIOBOMY 3G@eKTy, IO M3MEHEHMIO
CTeIeHel OKMUCJIEHUST XMMUUYECKUX 3JIEMEHTOB);

XapakTepusoBaTb (OMMChIBaTh) oOImMe M crenuduueckue XMMUUYECKME CBOJCTBA IIPOCTBIX U
CJIO’KHBIX BEIeCTB, MOATBEPsKIas OMMCAHMe TPUMEepPaMM MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIA;

COCTaBJIAITh YPABHEHMS 3JIEKTPOJUTUYECKON MMUCCOLMAINM KUCJIOT, IIeJI0Ueil U COJIeN, MOJIHbIE U
COKpAIlI€HHbIE YPaBHEHUSI peaklMii MOHHOrO OOMEHa, YpaBHEHMS peaKkLyi, MOATBEpPsKIAIOIINX
CYIIIeCTBOBAaHME TeHETUYECKON CBSI3Y MEKIY BellleCTBAMM Pas3IMUYHbIX KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakLyi MOCPEACTBOM COCTABJIEHUS
3JIEKTPOHHOrO 6ajlaHCca 3TUX peakLyi;

IIPOrHO3MPOBAaTh CBOJVICTBA BEIECTB B 3aBUCUMMOCTH OT MX CTPOEHMS, BO3MOKHOCTY ITPOTEKAHMS
XMMUYECKUX MTPEBPAILIEHNIA B Pa3IMUHBIX YCJIOBUSIX;

BBIUMC/ISITh OTHOCUTEJBHYIO MOJIEKYJIIPHYIO UM MOJISIPHYIO MAacChl BEIECTB, MAacCCOBYIO [IOJIIO
XMMMUYECKOTO 3JIeMeHTa Mo ¢GopmMyJsie COeAVHEHMsI, MAaCCOBYIO [IOJIIO BeIeCTBAa B pacTBOpE,
MTPOBOAUTD PACUETHI TIO YPABHEHMIO XMMMUYECKON PeaKIu;

cobJrofaTh TMpaBWiIa IMOJIb30BaHMS XMMMWYECKOM IOCYIOV M JabopaTOpHbIM OOOpymOBaHMEM, a
TaK)ke TpaBwiIa OOpallleHns] C BEIIeCTBAMM B COOTBETCTBUM C MHCTPYKLIMSIMM TIO BBITTOJTHEHUIO
JIaOOpaTOPHBIX XMMMWYECKMX OIIBITOB II0 ITOJYYEHUIO M COOMPAHMIO Ta3000pa3sHbIX BeIeCTB
(aMMMaka M yrjaeKucJoro rasa);

MPOBOAUTD PeaKklny, MOATBEPsKAA0IIe KaueCTBEHHbIM COCTaB Pa3IMYHbIX BEIlleCTB: PaClIO3HABaTh
OIIBITHBIM IIYTEM XJIOPUJ-, GPOMUI-, MOAUI -, KapOoHaT-, Pocdat-, cumkaT-, Cyabdar-, TMAPOKCUI-
MOHBI, KATMOHBI aMMOHMS ¥ MOHBI U3YYEHHBIX METaJJIOB, IIPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHMYeCKUX BeIeCTB;

MIPUYMEHSITb OCHOBHbBIE OIlepally MBICJIUTEIbHONM AEesITeIbHOCTY — aHaJIU3 UM CUHTE3, CpaBHEHUe,
0060011IeHNe, CUCTEMATMU3alMIO, BBISIBJIEHME MPUUMHHO-CJIEICTBEHHBIX CBSI3€M — [JIT U3YUEHUS
CBOVICTB BEIIECTB M XMMMYECKMX peaklMil, eCTeCTBEHHO-Hay4YHble MeTOAbl II03HAHUS -
HabJIoIeHNe, u3MepeHne, MOJeIMpoBaHKe, SKCIIepUMEHT (peaibHbIN Y MbICJIEHHBIN).



TEMATHUYECKOE ITJTAHUPOBAHUE

8 KJIIACC
KonmnuecTrBo yacos
Ne HaumeHoBaHMe pa3iesioB u dnekTpouHbIe (MbppoBbIe)
n/n TeM IPOrpaMMBbI Bcero KonTposbubre TIpakmiraeckme o0pa3oBaTe/IbHbIE PeCcypChl
paboThI paboThbI
Pa3pen 1. [TepBoHavasibHble XMMUYECKUE TIOHSITHUS
Xumust — BakHas1 06/1aCTb
1.1 €CTeCTBO3HaHMS U s 9 Bbubmmoreka IOK
MPaKTUYECKON IeSITeTbHOCTY https://m.edsoo.ru/7f41837c
yejioBeKa
1.2 BemiectBa 1 xummnueckue 15 1 bubmmoreka HOK
peakuumn https://m.edsoo.ru/7f41837c
Uroro 1o pasgeny 20
Pasgen 2. BaxkHeifiiye mpeacTaBUTe/IM HEOPTaHMYECKUX BelleCTB
21 Bosnyx. Kucnopon. ITousatue 6 Bubmmoreka IOK
) 006 oKcugax https://m.edsoo.ru/7f41837c
29 Bonopog.IToustue o p 1 bubmuoreka HOK
KUCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. ITouaTie 06 s 1 1 Bubmmoreka IOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
94 OcHOBHbIE KJIaCChl 1 1 1 bubmuoreka HOK

HeOpraHn4YeCKux COG,H,I/IHGHI/II‘/JI

Uroro 1o pasgeny 30

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

Pasgen 3. ITepuoguueckuit 3akoH u ITepuogunueckas cucrema xummuueckux siemenToB [I. 1. MengeneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsizb. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknonu

[Tepuomyueckuii 3aKOH U

3.1
[Tepuoanueckas cucrema

7

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



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

XyuMmueckux 3yemeHTosn [I. 1.

MenpeneeBa. CTpoeHne
aToma

XuMuueckasi CBSI3b.

Bubmmoreka HOK

> SOI(CIZCTZEZZIABTI:I};HHe peaxkLum ’ https://m.edso0.ru/7t41837c
Wroro no pasnmeny 15 Bumrorexa 10K
https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 BuGmiorexa 10K
https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBsie)
Ne /it Kourponbuble IIpakTuueckue
MPOrpaMMbI Bcero oOpa3soBaTeIbHbIe
padoThI paboThI
pecypchbl
Pa3pen 1. BemmrecTBo 1 XMMMUUYeCcKue peakmumn
1.1 IToBTOpeHne u yriaybeHne sSHaHUA s 1 bubmoreka IIOK
) OCHOBHBIX pa3esioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIE 3aKOHOMEPHOCTY XUMUUECKUX 4 Bbubmoreka IIOK
) peaxLmii https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOIUTUYECKAST TUCCOIMALIVS. 3 1 1 bubmoreka HOK
) XyMMUIecKye peakuyy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pasmeny 17
Pasnen 2. HemeTanabl M X coeguHEeHMS
21 O6111ag xapaKTepUCTUKA XUMUUECKUX 4 1 bubaoreka IIOK
) snemeHToB VIIA-rpymmbl. ["asoreHbr https://m.edsoo.ru/7f41a636
22 | oremernon Vikcrpyum. Copan et 6 Butmorera LIOK
' PYHIbL eP https://m.edsoo.ru/7f412636
COeIMHEeHMST
PR Ny . 1 buGorexa LIOK
' PYIIIbL B30T, P https://m.edsoo.ru/7f41a636
UX COeIVIHEeHUS
24| s IV Aorpyten Yenepon, g I 2 Butmonexa LIOK
' ) PYIIBL. ZT7IEPOR https:/m.edsoo.ru/7f41a636
KPEMHMIA M UX COeIMHEHNsI
Wtoro mno pasmeny 25

Pa3pen 3. MeTanabl M UX COeIVTHEHUST



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Bubmmoreka HOK

3.1 O61u11e CBOJICTBA META/IJIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baskuernimme metanibl M MX COeOUHEHUS 16 Bubmorexa HOK
: a https://m.edsoo.ru/7f41a636
Wroro no pasnmeny 20
Paszgen 4. Xumus u okpykamwiuas cpeaa
4.1 BeitiecTBa 1 MaTepuasibl B JKM3HU YeJIOBeKa 3 BuGmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Wtoro no pasmeny 3
PesepBHOE Bpems 3 Bubmrorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB ITO 68
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3. Hobporun . FO. KorTpoympyroias @yHKIMS IKOJIBHOIO XMMUYECKOI'0 SKCIIepMMeHTa // XUuMusl B
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6. MosiuanoBa I'. H., Cuactuna M. I'. KosuecTBeHHbIe OTHOLLIEHMS B XUMMUMK // XUMUS AJ151 IIKOJIbHUKOB. —
2020. - Ne 4.

7. O6uas meroguka ooyuennst xummuu B 1kosie / P. I'. iBanosa, H. A. I'opommiiosa, II. FO. [To6potus u ap.;
nox pen. P. I'. ianosoit. - M.: [Ipoda, 2008. - 319 c. (Poccuiickast akagemMmust 06pa3soOBaHMST — YIUTEITIO).
A.A. KaBepuna, P.I'. iBanoBa. I'y1. HopmaTuBHas 6a3a xuMuyeckoro oopasoBaHus B CpeIHeN ILIKOJIE.
8.Xumus. PertteHne 3agannii OBBIIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH.

Kak monyunth MakcumaibHbi 6asut Ha EI'D: yueb. mocobue / A. A. KaBepuna,

I'. H. Mosnuanosa, H. B. CBupugenkona, C. B. CraxanoBa. — M.: urennekTt-1leHTp,

2015. - 216 c.

M PPOBBIE OBPA3SOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Beenure mannbie http://www.chemnet.ru I'azeta «Xumusi» 1 cauT ajst yantes «$ Moy Ha ypOK XUMUM»
http://him.1september.ru Enunas koyutekumst ITOP: TlpenmerHast KoyuteKumst « XMMSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHble 3KCIIEPUMEHTDI: XUMMUS.
Komnexuus Poccuiickoro o6111e06pa3oBaTeIbHOrO ITopTaia
http://experiment.edu.ru AJIXUMUK: cant JI.}O. Annk6epoBoint
http://www alhimik.ru Bcepoccuiickast onMmnmazga IKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannyeckast XMMMsI: 3JIEKTPOHHBIN YUeOHNK IJIST CPETHEN IITKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMUM: 3JIEKTPOHHBIN YUeOHMK
http://www hemi.nsu.ru OTKpbITBIV KOJUTEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJIMMITMAAA ITO XUMUM: TE€JIEKOMMYHMKAIVIOHHBIN
06pa3oBaTebHBIN MTPOEKT



