MyHUIMITansHOEe aBTOHOMHOE 00Ieo0pa3oBarenbHoe yupexaeane «Cpemnasas obmeodpazoBaTelbHas ImKojga Ne
15 (MAOY COII Ne 15) mepenmenoBano B [lepBoypambckoe MyHHIHNAIFHOE aBTOHOMHOE
obmmeobpazoBarensHoe yupexnaeHne «Cpemsss oOmeoOpasoBatenbHas mkoida Ne 15 mmenn E.M. I'pummyna
(IIMAOY «COMI Ne 15»). ITocTtaHoBIeHHEe AIMHHHACTpAINH Topoackoro okpyra IlepBoypambsck ot 26.12.23 Ne
3565. Ha ocHoBanmm mpukasza aupekropa mkoimsl oT 26.01.24 Ne 27 TIMAOY «COII Ne 15» sBmsercs
npaBonpeeMHnkoM MAOQOY COII Ne 15. Hacrosimuii JTOKanbHBI HOPMATHBHBIM AaKT INKOJIBI SIBIISICTCS
nerctByromuM 11 [IMAOY COL Ne 15

MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MyHuIIMNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpesKIeHne
«Cpennsis 001meodpasoBarebHas mkoJaa Ne 15
ropoackoi okpyr Ilepsoypasbck

Copnep:xaHue COOTBETCTBYET
(denepanpHOl paboyeii mporpamMMe 1o XUMHUU

PABOYASA ITPOT'PAMMA
y4eOHoro npeaMmera «Xumus. ba3oBblil ypoBeHb)

U1 oOydaromuxcs 8 — 9 Ki1accoB






IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs COCTaBJI€HA HA OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTelIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacraBieHHbIx B PI'OC OO0, a takke Ha OCHOBE (eaepanbHON pabodeill mporpamMmbl
BOCIIUTAHMS U C Y4ETOM KOHLEMIUU MpenojiaBaHus y4yeOHOro mpeamera «XuMHs» B 00pa30BaTEIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMmMa mo xumum Aa€T MpeacTaBieHUe O LesiX, oOuleil cTpateruu 0O0y4eHusl, BOCIUTAHUS U
pasBUTHs OOYYAIOIIMXCS CPEACTBAMH YYE€OHOTO MpEeAMEeTa, YCTaHABIMBAET O00S3aTeNbHOE MPEIMETHOE
coJiepKaHue, MPEAYyCMATPUBAET PACIPEAEICHUE €ro Mo KJaccaM M CTPYKTYpUPOBAHHUE IO pasfeiaM M
T€MaM T[porpamMMmbl [0 XHUMHH, OIPEIENSET KOJIWYECTBEHHbIE W KAaYECTBEHHbBIE XapaKTEPUCTUKU
CoZlepKaHUs, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh M3YYEHHS XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e0OHOTO IpoIecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJarommuxcs,
orpezieNisieT BO3MOXKHOCTH IpeiMeTa JJIsl peaju3aluu TpeOOBaHHM K pe3ylibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON IMPOrpaMMBl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHHWMA K
pe3ynbrataM OOy4YeHHs] XMMHH Ha YPOBHE Ilelieil H3ydeHHs MpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHON JESTEILHOCTH 00YUYaIOMIErocs 0 OCBOCHUIO yU4EOHOTO COJIEPIKAHMSL.

3HaHWe XMMHU CIYXXHT OCHOBOM i (OPMUPOBAHHUS MHPOBO33PEHHUs OOYydalolIErocs, ero
MPEJICTAaBICHU O MaTepualbHOM €AUHCTBE MHpPA, BAXKHYIO pPOJb WrparoT (OpMUPYEMBIE XUMHUEH
MIPEJICTABJICHUS O B3aMMOIPEBPAICHUSIX YHEPTUU M 00 3BOJIOIUU BEIECTB B MPUPOJIC, O MYTSIX PEIICHUS
JI00ANBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM, MUIIEBOU U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH JUIsl camMopa3BUTUA M (HOPMUPOBAHUSI KYJIBTYpPbI
JMYHOCTH, €€ o011el u (PyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00Yydaroluxcs, HaBBIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesITeNbHOCTH, 3KCIEPUMEHTANbHBIX M MCCIEI0BaTENIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B [IOBCEIHEBHOMN JKU3HHU, TaK U B MPO(PECCHOHANBHOMN NesITeIbHOCTH;

3HAKOMUT CO CNEUU(PUKONW HAYYHOI'O MBIIUICHHUS, 3aKJaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IJIsfa Ha
€IMHCTBO TPHPOJIBI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM ATAalioM B (OPMHPOBAHUU E€CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CIOCOOCTBYET (OPMHPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM 3HAaHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlaHHBIE HampaBieHUs B OOY4EHHH XMMHUHU oOecredyMBaroTCs crenu(uKoil copepkaHus yueOHOro
npenMeTa, KOTOPBI SIBJSIETCS Melaroruyeck aJanTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAayKHM XUMHUH Ha
OIIpeAEIEHHOM dTarne €€ pa3BUTHS.

Kypc xumMunm Ha ypoBHE OCHOBHOTrO o00mero oOpa3oBaHUSI OpPUEHTUPOBAH Ha OCBOCHHE
O0y4aroIMMHUCS CHCTEMBbl IE€PBOHAYAIBHBIX TOHATHA XUMHHM, OCHOB HEOPTaHHYECKOH XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa conepkaHusi IPOrpaMMbl O XUMHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO IMOJIX0Ja K
e€ n3yuenuto. ConeprkaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHATUN O XMMHUYECKOM DJIEMEHTE U BEUIECTBE U
CHCTEMBbI IOHATUI O XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHW30BaHbI MO MPUHIHILY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBJIeHUN 00 ANIEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE 3MIMPUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTOJIHSAS PYHKIUN OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHMS M BO3MOXHOCTEH IPAKTUYECKOIO NPUMEHEHUS U IOTYy4ECHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne MPOrpaMMbl MO XMMHUHU CHOCOOCTBYET (HOPMUPOBAHMIO MPEACTABICHUS O XUMHYECKOM
COCTABJISIFOLIEH HAYYHOW KApTHUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJbI, HEHHOCTHOTO OTHOILIECHHUS K



HAyYHOMY 3HAHUIO U METOJ/IaM TI03HaHUs B Hayke. M3ydeHne XMMUU IPOUCXOUT C IPUBJICUCHUEM 3HAHUN
13 paHee M3yUYCHHBIX yueOHBIX npeameToB: «OKpyxaromui Mup», «bruonorus. 5—7 knaccel» u «duszuka. 7
KJ1acey.

[Ipu u3yyeHUn XUMUU POUCXOIUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak o0yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3a7aua yueOHOro MpeiMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XMMHUECKUX 3HAHUI
— BaXHEWMHX (HaKTOB, TOHATHHA, 3aKOHOB M TEOPETHUYECKUX MOJOXKEHUH, JOCTYIHBIX OOOOIIEHHI
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HAayKH, B MPUOOIIEHUU K HAy4YHBIM METOJaM MO3HaHHS Npu
M3YYEHHUH BEIECTB M XUMHUECKUX PEaKIii, B JOPMUPOBAHUU M PA3BUTUHU MO3HABATEILHBIX YMEHUH U HX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHONW U yueOHO-MCCIIEe0BATENbCKON ACSITENbHOCTH, OCBOCHUHU MPaBUII
0e301MmacHOTo O0paIeHHS ¢ BEIIECTBAMH B IIOBCETHEBHOM JKU3HU.

[Ipu m3ydyeHnr XMMUU Ha YpOBHE OCHOBHOI'O 00IIEero o0pa3oBaHMs BaXHOE 3HAUECHHE MpUOOpenu
TaKHe LENH, KaK:

— ¢opMUpOBaHHE HWHTEIJICKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY IPUHATUIO PELIEHUM, CHOCOOHON aanTUpoBaThCcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM YKU3HU;

— HAIpaBJIEHHOCTb 00Y4YEeHMsI HA CUCTEMAaTUYECKOE MPUOOIIEHNE 00YUAIOIINUXCS K CAMOCTOATEIbHON
MO3HABATENIBHON JIEATEIHOCTH, HAYYHBIM METOJAaM MO3HaHHs, (OPMHUPYIOIIUM MOTHBAIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— obecrieyeHne yCIoBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYAIOIIMMUCS ONBITa Pa3HOOOPa3HON
JESTeTbHOCTH, TIO3HAHUSI M CaMOIO3HAHMUS, KITIOUEBBIX HABBIKOB (KIFOYEBHIX KOMIIETEHIIHI), MMEIOLIHX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIEATEIbHOCTH;

— (opmupoBanue oO0med (PYHKIMOHAIBHOW U €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, B TOM YHCIE
yYMEHUI OOBSACHATH U OLCHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIbIT, [TOJyYCHHBIE
NpU W3YYEeHUH XUMHH, TPUMEHSTHh WX TPH PENIeHHH MPoOJeM B IOBCEIHEBHOW XKM3HHM W TPYJOBOMH
NESITENIBHOCTH;

— (¢opMupoBaHue y oOOydalIUXCs TYMaHUCTHMYECKHUX OTHOIIEHWN, IOHMMaHUS LEHHOCTU
XUMUYECKUX 3HAHUH Ul BBIPAOOTKM AKOJOTMUYECKH IIeJIeCOO0Pa3HOTo MOBEAEHUS B OBITY U TPYJOBOMH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIIUTaHMIO Ha
OCHOBE YCBOEHHUSI OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mpoduis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHuU .

OOmiee uMcIO 4YacoB, OTBEAEHHBIX [UIsI M3Y4YEHHMs] XHMHUUM Ha YPOBHE OCHOBHOIO OOLIETo
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Henen), B 9 kinacce — 68 gacoB (2
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XMMHM B KM3HM YEJIOBEKa. XMMHS B CUCTEME HayK. Tena W BemiecTBa.
®u3nyuecKue CBOMCTBA BELIECTB. ArperarHoe cocTossHue BenlecTB. [loHsATHE 0 MeTOnax MO3HAHUS B XUMUH.
UYucteie BemecTBa U cMecu. CriocoObl pa3ieiieHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUUYECKHE 3JeMeHTbl. CHUMBOJBI XUMUYECKHUX 3yIeMEeHTOB. [IpocTeie u
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BenlecTB. OTHocuTenbHass aToMHas Macca. OTHocuTenbHasE MOJIEKYJsipHas Macca. MaccoBasg a0
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl W YHUCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€Tel o hopMynaM XMMHUYECKUX COSTUHEHH.

du3nyecKue U XMMUYECKHE SIBJICHUS. XUMUYECKas peakius 1 e€ MPU3HaKu. 3aKOH COXPAHEHHS MaCcChl
BellecTB. XuUMHUeckue ypaBHeHHs. Kiaccudukamus XUMHUECKUX peakiuil (COeAUMHEHMsS, pa3IoKEHUs,
3aMelIeHus, oOMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYI0W, MpaBujaMu paboTel B JabopaTopuu U mpuéMamu OOpamieHus ¢
1abopaTopHBIM 000pYAOBaHHEM, M3yYEHHE W ONMucaHue (PU3MYECKHX CBOWCTB OOpPa3IOB HEOPTaHUYECKUX
BElIEeCTB, HaOM0eHNe pu3nUecKrX (IUIaBIEHUE BOCKA, TasHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE
U KOHJICHCAIIUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH, IPOKATMBAHUE METHOW MPOBOJIOKU, B3aUMOJICHCTBUE
MeJla ¢ KHCJIOTOM) SIBJICHMH, HaOJIOJIEHUE M ONUCAaHUE INPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaKIuil
(pasznokeHue caxapa, B3aUMOACHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe THAPOKCUAA MEIH
(1) mpu HarpeBaHWH, B3aMMOJICHCTBHE Keie3a ¢ pactBopoM cosd Meau (1), u3ydenue croco0oB pasaeneHust
CMeceil: ¢ TOMOIIbI0 MarHuTa, (pUIBTPOBaHUE, BHIIAPUBAHUE, AUCTUILIALMSA, XpoMarorpadus, MpoBeIeHUuE
OUYMCTKH MOBApEHHOW COJIM, HAONIOACHUE U OIMCAaHUE PEe3yJIbTaTOB MPOBENEHHUS OIbITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHHs MacChl, CO3JJaHie MOIeNIei MOJIeKy (IIapOCTEP>KHEBHIX).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKHUX BElIECTB

Bo3nyx — cmech razos. Cocras Bo3nyxa. Kuciaopon — anemeHT M npocroe BemecTBo. HaxoxkneHue
KHUCIIOpOJia B MpUpoje, Gpu3nyeckue M XUMHUYECKue cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kucnopoa. CriocoObl MOTy4YeHHs KUCIOPO/Ia B T1abOpaTopuu U MpoMbIuieHHOCTH. KpyroBopoT kucnopoza B
npupoie. O30H — aJIoTpoIiHas Mo dUKaIMs KUCIOPO/a.

TemnoBoit A(hPekT XUMUUIECKONH pEeaKIiK, TEPMOXUMHUYECKUE yYpaBHEHUS, DK30- M SHIOTEPMHUYECKHE
peakuuu. TOIUIMBO: yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOro 3(¢ekrta, pazpyuieHHue
030HOBOTO CJIOSI.

Bogopon — nanemeHT u mpocroe BemecTBo. HaxokneHue Boaopoga B Mpupoje, (pusuueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUCIOThI U comm.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSM.

®dusnueckue cBoMcTBa Bojbl. Boga kak pactBoputenb. PactBopbl. HachillieHHbIE U HEHACHIILIEHHBIE
pactBopbl. PacTBOpMMOCTH BellecTB B BojJie. MaccoBasi 1oJisl BEIIECTBA B pacTBOpe. XMMHYECKHE CBOWCTBA
BoAbl. OcHoBaHusA. Ponb pacTBOpOB B HPHUPOJE M B KU3HU 4yeloBeka. KpyroBopor BoAbl B IPHUPOJE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYHCTKA MMPUPOTHBIX BOJI.

Knaccudukanus Heopranndeckux coequHennit. Oxcuapl. Kiaccudukanus okcuIoB: cojieodpa3yrolme
(OcHOBHBIE, KHUCJIOTHBIE, amM(pOTepHbIe) U HeconeoOpasytonme. HomenknaTypa okcuaoB. Duszmueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [TonydueHne okcuaos.

OcHoBanus. Knaccudukamuss OCHOBaHWM: WMIETOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkmatypa
OCHOBaHUH. PU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydeHne ocHOBaHMiA.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinoT. dusnyueckue W XHMHUUYECKHE CBOMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenkiarypa coseil. @uzndeckue U XuMU4eckre cBorcTBa cosieid. [lomydyenue comnen.



I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpEeNeNIeHue COJCpXKaHUs KHUCIOpPOAa B BO3JAYyXe, MOIy4eHHe, cobOupaHue,
pacro3HaBaHUe U U3y4YeHHE CBOICTB KHUCIOpOJAa, HAOIIOJACHHE B3aMMOICHCTBUS BEUIECTB C KUCIOPOJIOM U
yCIIOBUSL BO3HUKHOBEHHUS M IpPEKpallleHus TopeHus (moxapa), O3HaKOMJIEHHE ¢ oOpa3laMu OKCHJIOB U
ONMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHHE, pacllO3HABAHUE U U3YyUYEHHE CBOWCTB BojOpoAa (TopeHue),
B3auMojieiictBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXHO HCIONB30BaHHE BHUICOMATEPUATIOB),
HaOI0/IeHue 00PAa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN PACTBOPEHHUSI BEILIECTB C
pa3IMYHON PaCTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOW J0JI€d pacTBOPEHHOTO
BEIIECTBa, B3aUMOJICHCTBUE BOABI C MeTalylaMH (HAaTpUeM U KajbleMm) (BO3MOXXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEOBaHNE OOpaA3L0B HEOPTaHMYECKUX BELIECTB PA3JIMYHBIX KJACCOB, HAOIIOJCHUE
WU3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, N3yYCHHE B3aUMOJICHCTBUS OKCHUIA MEIU
(I ¢ pacTBopoM CcepHOI KHCIOTBI, KHCIOT C METaJUIaMH, PEAaKUUil HEeUTpau3alui, IOJIy4CHUE
HEpPacTBOPUMBIX OCHOBAHHWM, BBITECHEHHME OJIHOIO MeETajula JPYTMM M3 pacTBOpa COJHM, pELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMe «BakHelIme KJ1acchl HEOPraHUYECKUX COEAUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckasi cucrema xummuueckux djemeHToB . . Menaeneena.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[TepBble MOMBITKU KiIacCU(UKALIMU XUMHUYECKUX 3J1eMEHTOB. [IoHATHE 0 rpynmax CXOIHBIX JIEMEHTOB
(esmouHbIe M IIEIOYHO3EMENIbHBIE METAILIbI, TAJOT€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT
amM(bOTepHBIE OKCUABI U TUIPOKCU/IBL.

Ilepnonnueckuii 3akoH. Ilepumonmueckass cucrema xuMuueckux dieMeHTOB [[. WM. Menneneesa.
KopoTtkonepuoanas u mmHHonepuoaHas gopmsl [lepuonnyeckoil cucremMbl XumMudeckux siaementoB J[. U.
Menneneesa. Ilepuonbl u rpynnsl. PU3MUECKUN CMBICIT MOPSAKOBOIO HOMEPA, HOMEPOB NEPUOJIA U T'PYIIIBI
JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aToMHBIX siiep. M3otonsl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000JI0YeK
aToMOB nepBbIx 20 xumuueckux snemeHToB llepuoguueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA IT0 ero nojoxeHuro B [lepuoanueckont cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHMUYECKHMX JJEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyNIaM U Mepruoam.

3nauenue llepnonnueckoro 3akoHa u Ilepruoanueckoi CUCTEMBI XMMHUYECKHUX JIEMEHTOB JJIsl Pa3BUTHUSA
Hayku U npaktuku. J[. . MenzaeneeB — y4€HbIN U IpaKJaHUH.

Xumnueckass cBa3b. KoBajieHTHass (MOJIsIpHAs M HEMOJsSIpHAs) CBS3b. OJEKTPOOTPHULATEILHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okucneHus. OKHCIUTENBbHO--BOCCTAHOBUTENBHbIE peakuuu. Ilpomeccsl okucineHuss u
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHAA LUHKAa C
pacTBOpaMHM KHCJIOT M IIENOYEH, NPOBEACHHUE OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkuil (ropeHue, peakuu pa3ioKeHns, COSTUHEHHUS).

Mesicnpeomemmuoie céazu

Peanmm3anuss MeXnpeaMETHBIX CBA3EH NPU M3YYEHHMM XHMHHM B 8 KJacce OCYIIECTBISETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHUH, TaK U MOHATHH, SBJISIOMUXCS CUCTEMHBIMU /IS
OTJIEbHBIX NMPEAMETOB €CTECTBEHHO--HAY4YHOTO ITHKJIA.

OO0me ecTecTBEHHO--HAyYHbIE MOHATHS: HAy4YHBIN (akT, rumoresa, TEOpHs, 3aKOH, aHAJU3, CUHTES,
KJIacCU(pUKalus, NEePUOAUYHOCTb, HAONIOJCHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJEIb,
SIBIICHHUE.

®usnka: mMarepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOIbI, PaJuO0aKTUBHOCTb,
MOJIeKYJa, JJIEKTPUUECKUM 3apsll, BEIIECTBO, Teno, O0BEM, arperaTHoe COCTOSHHWE BEIIeCTBa, ras,
buznyecKkue BeIMYUHBI, €IMHULIBI U3MEPEHHU, KOCMOC, TJIaHEeThI, 3BE3/1b1, COHIIE.

Buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadust: armocepa, runpocdepa, MUHEPAJIBI, TOPHBIE OPObI, TOJE3HBIE HCKOMIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepumonmueckass cucrema xuMuueckux »dieMeHTOB [[. WM. Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTHU B U3MEHEHUU CBONCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOOB,
KaJusl, KaJIbLIUA U UX COCJUHEHUM B COOTBETCTBUU C II0JIOKEHHEM 3JIeMeHTOB B Ileproauueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOICTB BeI[ECTBA OT THIA KPUCTATUINYECKON PEIIETKU U BUJA XUMHUYECKON CBS3H.

Knaccupukanus ¥ HOMEHKJIATYpa HEOPraHUYECKUX BEIIECTB. XHMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K PA3IMYHBIM KJIacCaM HEOPraHMYECKHX COCTUHEHHM, FeHETUYEeCKasl CBSI3b HEOPraHWYEeCKUX
BEIIECTB.

Knaccudukanus XuMHYEeCKUX peaKuil 0 pa3ITUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBY yYaCTBYIOIIMX
B PEAKIMH BEIIECTB, 10 TEIUIOBOMY d(PQEKTy, M0 U3MEHEHUIO CTENICHEH OKMCIICHUS XUMUYECKHUX DJIEMEHTOB,
no oOpaTHUMOCTH, MO YYacTHUIO Karaiau3aTopa). DK30- M JIHAOTEPMUYECKUE PEAKIUU, TEPMOXMMHUYECKUE
YpaBHEHHUS.

[Tonsite o ckopoctu XxuMudeckoi peakiuu. [loHsTHE 00 0OpAaTUMBIX U HEOOPATHUMBIX XUMHYECKHX
peakuusx. lloHATHEe O TOMOTE€HHBIX M TeTeporeHHbIX peakuusax. Ilonarue o karamuze. IlonsTue o
XUMHYECKOM paBHOBecUU. DakTOpbl, BIMSIONIME HA CKOPOCTh XHMHUYECKOM PEaKIMH U TOJO0XKEHHE
XUMHYECKOI'O PABHOBECHUS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JE€KTPOHHBIN OanaHc OKHUCJIUTETBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX pPEaKIMA ¢
UCIIOJIb30BaHUEM METO/Ia AJEKTPOHHOTr0 OanaHca.

Teopust >I€KTPOTUTHUECKON AMCCOLMAIMM. DJIEKTPOJIUTHl M HEDJIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M OuccoLManuy BEUIECTB C PA3IMUHBIMM BUAAMHM XHMHUYECKOW CBs3H. CTENEHb AMCCOLMALIMH.
CuiibHBIE U CITa0bIe DJIEKTPOTUTHL.

Peakuiuu noHHoro ooOMeHa. Y cioBUs MPOTEKaHUs PeaKLuii HOHHOTO 0OMEHa, MOJIHbIE U COKpaIlEHHbIE
VMOHHbIE ypaBHEHHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHMW M COJiell B CBeT€ NpPEACTaBICHHH 00
INEKTPONIMTUYECKON qucconnanuu. KauecTBeHHble peakiuy Ha HOHBI. [loHATHE O rMApoIN3E Coe.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB H
HeMeTaJuIoB (rpajura M anMasa), CIOXKHBIX BEUIECTB (XJOpUAA HATpHsl), HMCCIEIOBAaHUE 3aBUCHUMOCTHU
CKOPOCTH XMMHUYECKON peakliu OT BO3JACHCTBUS Pa3uYHbIX (PAKTOPOB, UCCIIEIOBAHUE HIEKTPOIPOBOAHOCTH
pPacTBOpPOB BEUIECTB, MpOIlecca TUCCOLMALNN KUCIIOT, IIeio4Yeil u coyell (BO3MOKHO MCIOJIB30BaHUE BHJIEO
MaTepHajoB), MPOBEAECHUE OIBITOB, WILIIOCTPUPYIOIUX NMPU3HAKK MPOTEKaHUS pEeakIUii MOHHOro oOMeHa
(oOpazoBaHue ocaaka, BbIAENEHHE Tra3a, OOpa30BaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX TMPUMEPDI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH (TOpPEHUE, PEAKIIUN Pa3JI0KEHMSI, COETUHEHNS), PACIIO3HABAHUE
HEOPraHMYECKUX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIMi Ha HOHBI, PElIEHHE IKCIEPUMEHTAIbHBIX
3az1ad.

HemeTa/ibl 4 X coeJUHEHUS

OOmast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHMsS aTOMOB, XapaKTEpHbIE CTETEeHU
okucnenus. CTpoeHrne U (PU3NUECKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMUYECKHUE CBOMCTBA HA
npuMepe XJopa (B3aMMOAEHCTBHE C METajulaMH, HEMeTalllamMH, Iuenodamu). Xiopoogopon. ConsHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHUE, MpUMEeHeHue. JleficTBue Xjaopa U XJI0pOBOJOPO/ia HA OPraHU3M
yeoBeKa. BaxkHenme XJI0puIbl M UX HaXOKJICHUE B IIPUPOJE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
crerieHH okucieHus. CTpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEPHI.
AnnotrponHbie MOAU(DUKAIIMKA KUCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOMOPO, CTPOCHHE,
¢u3nueckue M XUMHUYECKHe CBOMcTBAa. OKCHIBI Cepbl KaK MPEACTAaBUTEIN KHCIOTHBIX OKCHAOB. CepHas
KHCTIOTa, (U3MYEeCKMe W XHUMHUYECKHMe CBOHCTBa (00mIMe Kak TpeACTaBUTENss Kiacca KHUCIOT |



cneunduyeckre). XMMHUUECKUE PEaKIUy, JeKallue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOIydeHus: CEpHOi
kucnotsl. Ilpumenenne cepHoil kucinoTel. ConM CEpHOM KUCIOTHI, KAUECTBEHHAs! Peaklys Ha CyJIb(paT-HOH.
Haxoxnenue cepel M €€ COEOIMHEHMH B Ipupoje. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCAMHEHUSIMU cepbl (KHUCIOTHBIE JIOKIM, 3arpsA3HEHUE BO3JdyXxa M BOJOEMOB), CHOCOOBI €ro
peOTBPALICHHUS.

OOmas xapakrtepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMsS AaTOMOB, XapaKTEpHbIE
CTETIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B pUpoje, (PU3ndecKre U XuMHIeckne cBoicTBa. Kpyrosopor
a3oTa B mnpupoje. AMMHUAK, ero (pu3N4Yeckue U XMMHUYECKHE CBOICTBa, mojydeHue u npumenenue. Comu
aMMOHUSI, X (PU3HUYECKUE U XMMUYECKHE CBOMCTBA, MpruMeHeHne. KadecTBeHHast peakiiysi Ha MOHbI aMMOHHUSI.
A3oTHas KHCIOTa, e€ mnoslydyeHue, (pu3nyeckue U XMMHUYeCKue CBOMCTBa (00IIMe Kak IMpeJcTaBUTeNs Kiacca
KACIOT W crenuduueckue). lVcnonap3oBaHWe HUTPATOB M COJIEH aMMOHHUS B KadecTBE MHHEPAIbHBIX
yroOpeHnil. XUMHUECKOe 3arpsi3HEHHE OKpYXKalollel cpelbl COECAMHEHUSMH a30Ta (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3yXa, MOYBBI H BOIOEMOB). Docdop, amnorponHsie Moaupukamun Gocdopa, pusnueckue u
xummnueckue cporictBa. Okeun docdopa (V) u dbocdhopHas kucnora, Gpusndeckre U XUMUYECKUE CBOMCTBA,
nonydenue. Mcnonp3oBanue GpocdhaToB B KauecTBE MUHEPAIBHBIX YI0OPSHH.

OOmas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOSHMsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHUS. YTIepoJ, aJUIOTPOIHbIE MOIU(MUKALUKN, PACIPOCTPAHEHUE B TPUPOAC, (PU3MUECKUE U
XUMHYecKHe cBoicTBa. AncopOuus. Kpyrosopor yriepona B npupoje. Okcuapl yrieposa, ux Gusndeckue u
XMMHUYECKHE CBOMCTBA, ICWCTBHME HA >KUBBIE OPraHU3MBI, TOJIYYEHHE M TPUMEHEHHE. DKOJOTHYECKUE
npo0JeMbl, cBA3aHHbIe ¢ OKcuaoM yriaeposa (1V), runoresa riao6anbHOro NOTEIUIEHUS KIIMMaTa, TapHUKOBBIN
¢ dexT. YroapHas KUCIOTa U €€ COJM, X (PU3NIECKUE U XMMHYECKHE CBOMCTBA, MOJydeHHE U IPUMEHEHNUE.
KavecTBenHas peakuuss Ha KkapOoHar-uoHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHMsX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTHJIEH, dTAHOJI, TIUIEPUH, YKCYCHast KUcIoTa). [IprupoiHbIe NCTOYHUKH YTIIEBOAOPOAOB (YroJb,
OPUPOIHBIN ra3, He(Th), MPOAYKTHI MX HepepaboTku (OeH3MH), MX POJIb B OBITY W HPOMBIIUICHHOCTH.
[TonsTHe 0 OMOJOTHYECKH BaYKHBIX BEIIECTBAX: XKHUpaxX, OeNKax, YIIIeBoAax — M UX POJIH B JKU3HU UYEIIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHMUYECKUX U HEOPTaHUYECKUX COEMHEHHH.

Kpewmnnii, ero puzmueckre u XUMUYECKHE CBOWCTBA, MOydeHHe U puMeHeHne. COeTMHEeHNsT KPEMHUS
B mnpupojie. OOmme mnpenacrasneHus o6 oxcuae kpemuus (V) m kpemHueBoit kucnote. CHIMKATBI, UX
UCTIOJIb30BaHUE B OBITY, B TPOMBIIIJICHHOCTH. BakHele cTpouTenbHbIE MaTepHajbl: KepaMuKa, CTEKIIO,
LIEMEHT, OeToH, jxene300eToH. I[IpoGiiembl 0€30MacHOrO MCIOJIb30BAaHMSI CTPOUTENIBHBIX MAaTepHajioB B
ITOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre 00pa3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, IIPOBEICHHE KaYeCTBEHHBIX
peaknuii Ha XJIOPUI-UOHBI U HAOIIOJCHNE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXkarolue GU3NIecCKue U
XMMHYECKHE CBOIMCTBAa TaJlOTEHOB W WX COCIWHEHHH (BO3MOXHO WCIIOJIb30BaHUE BHICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpPHUIOB (TaJOreHUAOB), O3HAKOMJIEHHE C oOpa3maMu cepsl H €
COCTMHEHUSIMHU (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOMIOACHUE MpoIlecca OOyTIMBaHUS caxapa
1oJ JIeHiCTBMEM KOHLIEHTPUPOBAHHON CEpPHOM KHUCIOTHI, M3Y4€HHE XUMHMUYECKHX CBOWCTB pa3z0aBlIeHHOMN
CEpHOI KHCIIOTHI, TNPOBEICHHE KAYECTBEHHOM peakIuu Ha cynbdarT-noH U HaONoJeHue MpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMH a30Ta, (ocopa M MX COeTUHEHHUH (BO3MOMKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (hOCHOPHBIX yn0OpeHuH, moyuyeHue, cooupanue,
pacro3HaBaHHe M HM3y4YCHHE CBOICTB aMMHUaKka, MPOBEJACHUE KAadeCTBEHHBIX PEAKUUH HAa MOH aMMOHHUS U
¢dochaT-uOH M U3ydEHHE NPU3HAKOB MX IPOTEKAHMs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHON a30THOM
KHCJIOTHl C MEZbI0 (BO3MOXHO HCIOJIB30BAHWE BHUJEOMATEPHAIIOB), M3YUYEHUE MOJENeH KPUCTAIMYECKUX
peméTok anmasa, rpadura, ¢ysiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aJCOpPOLUU PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM NPOTUBOrasa, MojiyueHue, COOMpaHue, paclio3HaBaHUE U U3y4YEeHUE
CBOWCTB YIJIEKUCIIOTO ra3a, IPOBEJCHNE KaUeCTBECHHBIX pPeaklui Ha KapOOHAT M CHUJIMKAT-UOHBI U U3y4CHHE
NPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJICHHWE C TPOAYKIMEH CHIMKATHOM NPOMBIIUICHHOCTH, pPELICHHUE
9KCHEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxHele HeMeTaIbl U UX COSAUHEHUS.



MeTa/Jibl M MX COeUHEHUS

OO0mas xapakTepUCTUKA XHUMHYECKHUX JJEMEHTOB — METAUIOB HAa OCHOBAaHWU HMX IIOJIOKCHUS B
[Tepuoanueckoit cucreme xumuueckux siaemeHtoB J[. M. MengeneeBa u crtpoeHus aromoB. CtpoeHue
MeTaJI0OB. MeTtajuinueckas CBsI3b U METAUIMYECKAsh KPUCTAIIMYECKash pemeTka. DJIEKTPOXUMUYECKUN P
HanpsODKeHUH MeTayuioB. DPHU3MUECKHe M XMMUYECKHE CBOiicTBa MeTayuioB. OOmue cnocoObl MOITydeHUs
MeTauioB. [IoHSATHE O KOPPO3WH METaIOB, OCHOBHBIE CIIOCOOBI 3alIUThI MX OT Koppo3uu. CruiaBel (CTalib,
YyT'yH, TEOPATIOMUHUN, OpPOH32) U MX IPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[llenounbie MeTamibl: mojoxkeHue B Ilepuomumueckoil cucreme Xxumuyeckux siaemeHToB [, .
MeneneeBa, CTpoe€HHE KX aTOMOB, HaxoXJeHuUe B mpupoje. dusznyeckue M XMMHUUYECKHE CBOMCTBa (HA
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUA U Kaius. [[puMeHeHre meI0uyHbIX METALIOB U UX
COEIMHEHUM.

[llenoyHo3emMenbHbICE METAIBl MarHud M KajiblMil: mnojoxkeHue B Ilepuoguueckoil cucreme
xuMudeckux 3yemMeHToB [I. . MenaeneeBa, CTpoeHUe UX aTOMOB, HaXOXAEHUE B mpupoae. Pu3nyeckue u
XUMUYECKHE CBOMCTBA MarHus W Kajblldsg. BaxkHeirmme coeTMHEHHS KalblHs (OKCHA, THIPOKCHI, COJIH).
KécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

Anmtomunuit: nonoxenue B Ilepuomumueckoil cucreme xumuueckux snemeHtoB . M. Menpgeneesa,
CTpOCHHE aToMa, HaXOoXkJeHue B mpupojae. Ousndeckne U XUMUICCKUE CBOWCTBA allfOMUHUSA. AM(OTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCHUIA ATFOMUHUA.

Kenezo: nonoxenue B [leproanueckoit cucreme xumuueckux anemeHtoB /. 1. MenneneeBa, ctpoeHue
aToMa, HaxoxJieHue B npupojie. usznueckre u XuMUUecKue cBoicTBa xene3a. OKCUAbl, THIAPOKCUABI U COJTH
xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJTyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE ¢ oOpaslaMd METAUIOB U CIUIABOB, HX (PU3WYECKUMH CBOMCTBAMHU, H3YYCHHE
pe3ynbTaTOB  KOPPO3WM METaNIOB  (BO3MOXKHO  HCIIOJIB30BAaHHE BUACOMATEpUaOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHIAQ KaJbLIMs W HATpUsi C BOJOM (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAaHHE CBOMCTB >KECTKOM BOJIBI, TIpOIIECCa TOPEHUS JKee3a B KUCIOPoae (BOZMOKHO UCIOIb30BaHUE
BUJIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIM HA MOHBI: MAarHUsl, KaJIbIIHS, AJTFOMUAHUS,
nuHka, xenesa (1) u xxenesza (l11), mequ (l1), HabmroaeHME U ONMMCaHUE TPOIECCOB OKPAIIMBAHUS TIIAMEHU
WOHAMHU HATpHs, Kadusd M Kajublusig (BO3MOXXHO WCIOJb30BaHUE BHUICOMATEPHAIIOB), HCCIIECIOBAHNE
aM(OTEpHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U TUAPOKCUIA [IMHKA, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a7a4 T0
Teme «BakHel1e MeTaJuibl U MX COSIUHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTtepuansl B TOBCEIHEBHOM JKM3HU YelloBeKa. bezomacHoe MCIoJib30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas MOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3sHEHUE OKpYKaroliel cpensl (mpeaenbHas JOMyCTUMas KOHIIGHTPAIUsS BEIECTB,
nanee — [1/1K). Poxs XxuMuu B pemieHUH 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CIUIaBBl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIHI).

Mescnpeomemnwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBS3€d MPU U3YYEHUHM XMUMHU B 9 Kjacce OCYUIECTBISIETCS Yepes
WCITOJIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK W TMOHSATHH, SBIISTFOITUXCSI CHCTEMHBIMU JIJISI
OTJIENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAyUYHbBIE TOHSATHSA: HAydHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KIacCU(pUKaLUs, NEePUOANYHOCTh, HAONIOACHHUE, HKCIEPHUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHUSI, MATEPHAITHI.

®usnka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, WU30TOMNbI, PaTUOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUUECKHUH 3apsi, MPOBOIHUKH, MOJTYIPOBOIHUKHU, TUIEKTPUKH, (DOTOIIEMEHT, BEIIECTRBO,
TeNo, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAIIIMYECKAs PEIIETKa,
CIUIaBbl, (DU3WYECKHE BEITUYWHBI, CAUHUIIBI M3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Conne.



Buonorusi:  ¢orocunres, apixaHue, Ouocdepa, OIKOCHCTEMa, MHUHEpAJIbHBIE  YHAOOpEHHS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAJIBI, TOPHBIE OPObI, TOJE3HBIE HCKOMIAEMbIE, TOTLTUBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA TNPOT'PAMMBI IIO XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTAThl OCBOCHUS MTPOrPAMMBI OCHOBHOTO O0IIIEro 00pa30BaHus JOCTUTAOTCS B XOC
00y4YeHHsI XUMUH B €MHCTBE y4eOHOM M BOCITUTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
pOCCI/If/'ICKI/IMI/I CONUOKYJIIbTYPHBIMU W JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMH, MNPHHATBIMU B 06H_ICCTBG
npaBWiIaMd W HOPMAaMH TOBEIEHHS M CIOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHUsS, CAaMOpPa3BUTUS U
COLMATTN3AIINU 00yYarOIIIXCA.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOU
IIO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaL[I/If/’I " paClIupCHUC OIbITa ACATCIBHOCTU Ha eé OCHOBE€, B TOM 4YHCIIC B
YacTu:

1) maTpuoTHYECKOro BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJICIUIO,
IOHUMAHHUS 3HAYECHHUS XHUMHYECKOU HAayKH B JXH3HU COBPCMCHHOI'O 06HI€CTBa, CIIOCOOHOCTH BJIAJACTH
JIOCTOBEPHON WMH(pOpMAIUEH O TEPENIOBBIX JOCTHKCHHSIX U OTKPBITUSX MHPOBOW W OTCUCCTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

MNpeaACTaBJICHHUA O COLHUAJIIBHBIX HOPMax MW IIpaBHJIAX MCEKINYHOCTHBIX OTHOILIEHUH B KOJIJICKTHUBEC,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM, y4eOHO-UCCIIEIOBATEIBCKOM, TBOPUECKONW U
JIPYTruX BUJAX JAEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM NESTEIBHOCTH IMPH BBIMOJIHECHUH
y4eOHBIX, TO3HABATEIILHBIX 337124, BHITOJHCHUHA XUMUYCCKHX IKCIICPUMEHTOB, CO3J[aHUN YUEOHBIX MPOEKTOB,
CTPEMIJICHHA K B3aUMOIIOHMMAHUIO M B3aMMOIIOMOIIHX B IMPONECCE 3TOU yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIIEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MTOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

MHPOBO33PEHUYCCKUE TIPEICTABICHUS O BEIIECTBE M XHUMHUYECKON pPEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABISIONIME OCHOBY J/Jisi TIOHMMaHHUs CYIIHOCTH HAy4YHOMN
KapTUHBI MHpa, OPCACTABJICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA IIPUPO/IbI, B3aMMOCBA3AX YCJIOBCKaA
C TIPUPOTHOMN CPEIoif, O POJIM XMMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMMO3HAaBAaTCJIIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA IMMOJTYYCHHUEC HOBBIX 3HAHUHU 110 XHUMHU, HGO6X0)II/IMI)IC JJISL
00BsICHEHUST HAOIIOAAeMbIX MPOIECCOB W SBJICHHM, MO3HABaTEeNbHOM, WH(MOPMAIMOHHOW M YUTATEIhCKOM
KyJIbTYpbl, B TOM 4YHCJIC HABBLIKOB CaMOCTOSITEIILHOU pa6OTBI C y‘-I€6HI>IMI/I TEKCTaMU, CHpaBOLIHOI\/’I
JUTEPATypPOid, JOCTYIMHBIMU TEXHUYECKIUMH CPEACTBAMH MH()DOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOy4YeHHWI0 ¥ TIO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa3oBaHWIO, TPOEKTHOH W  UCCIIEOBATEIbCKON  AESITENTbHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B lalbHEHILIEM;

4) popMupoOBaHHUSI KYJIBTYPHI 310POBbSI:

OCO3HAHHUE LICHHOCTU XHW3HHU, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOCMY 3J0POBBIO, YCTAHOBKHW Ha
3I0pPOBBI 00pa3 »W3HU, OCO3HAHUE TMOCIEACTBUU M HEMPHUITHE BPEAHBIX MPHUBBIYEK (YmOTpeOIeHus
AJIKOTOJIs, HAPKOTHKOB, KYPEHHsI), HEOOXOAUMOCTH COOJFOACHUSI TIPaBUJ 0€30MacHOCTH MPHU OOpAIICHHH C
XUMHUYECKHMH BEIECTBAMU B OBITY U peabHON KHU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY H3y4eHUIO Mpodeccuil M Tpyaa pa3IuyHOrO pojia, YBOXKEHUE K TPYyAYy U
pe3yabTaTaM TPYAOBOW NESATEIHLHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAHUH 110 XHUMUH,
OCO3HAHHBII BHIOOP WHAWBUIYAIBHOM TPAGKTOPUHU TPOJODKEHUS O00pa3oBaHHUA € YYETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, yCHEIIHOU
HpO(beCCPIOHaJIBHOfI ACATCIIBHOCTH W Pa3BUTUA HCOGXOI[I/IMBIX YMGHI/II\/'I, TOTOBHOCTbL aJaliTUPOBATLCA B
npodecCHOHATIBHOM cpee;



6) 3K0JI0rH4ecKOro BOCIIHTAHHUS:

9KOJIOTUYECKHU 11eJIecO00pa3HOoe OTHOIIEHHE K NMPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE €&
CYIIECTBOBaHMS, TOHUMaHHUE [IEHHOCTH 3JI0POBOT0 M 0€30MacHOro o0pasa »KU3HU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (HU3MYECKOMY U IICHUXMUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJCHMS IPABUI
0€30I1aCHOT0 TIOBEACHHUS IPU padoTe C BEIIECTBAMH, a TAK)KE B CHUTYALIUAX, YTPOXKAIOIIUX 3I0POBBIO U KUZHU
JIFOJIEH;

CHOCOOHOCTH PUMEHSTh 3HAHUS, TIOTyd9aeMble NPH U3yYCHUN XUMUH, JJIsl PELICHUS 3a/1a4, CBA3aHHBIX
C OKpYyXXarollled NpUpOAHOM CpenoH, i IOBBILIEHUS YPOBHS SKOJIOTMYECKOH KyJIbTYpbl, OCO3HaHUS
rJ100aTbHOTO XapaKTepa IKOJOTHYECKUX MPoOJIeM M MyTel MX peIIeHUs MOCPEICTBOM METOJIOB XUMHH,
9KOJIOTUYECKOTO MBIIIUIEHUS,, YMEHUSl PYKOBOJACTBOBATHCA MM B I103HABaTEIbHON, KOMMYHUKAaTHUBHOM H
COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe mMeranpeaMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAYUMBIE i (POPMUPOBAHUS MUPOBO33PEHUS
oOI1ieHay4YHble TOHATHS (3aKOH, TeOpus, NMPUHILMI, TUIOTe3a, (aKT, CUCTEMa, MPOLECC, HKCHEPUMEHT U
JpyTroe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX IpeAMeTax W TO3BOJISIIOT HA OCHOBE
3HaHUH W3 3TUX MNpeaMeToB (OpMUPOBaTH MPEJCTABICHHE O LEJIOCTHOM HAaydHOM KapTUHE MHpa, U
YHUBEpCaJbHbIE Yy4YeOHBbIC JACHCTBHs (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSATHBHBIE), KOTOpHIC
obecrnieunBaOT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSATEJBHOMY IUIAHUPOBAHUIO U  OCYILECTBIICHUIO
y4eOHO! JEeSTENbHOCTH.

Ilo3HaBaTe/IbHBbIe yHHBepCAIbHbIe y4eOHbIe AeiicTBHSA

Ba3oBble 1oruveckue aeiicTBUA:

YMEHUS UCHOJb30BaTh NMPUEMBI JJOTMYECKOTO MBIIIJIEHHUS NP OCBOSHUM 3HAHUMN: pacKpbIBaTh CMBICI
XUMHAYECKUX TOHITUN (BBIIENATh HMX XapaKTepHbIC NMPHU3HAKH, yCTAaHABIUBATh B3aWMOCBS3b C JPYTUMHU
HOHSATHUSMM ), UCIIOJIb30BAaTh MOHATHUS ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUHN, BBIOUPATh OCHOBAHUS U
KPUTEPHH /IS KJacCH(PUKAMK XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIMid, YCTaHABIMBATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXJy OOBEKTaAMHU H3y4YEHMs, CTPOUTH JIOTHUECKHE pPACCYKACHUS (MHIYKTUBHBIE,
JIeTyKTHBHBIE, TI0 aHAJIOTHH ), IeaTh BBIBOABI M 3aKIIOUCHUS;

yMEHUE NPUMEHATH B MpoLiecce MO3HAHM MOHATHUS (IPeIMETHbBIE U METAIIPEIMETHBIE), CHMBOJIMYECKHE
(3HAKOBBIE) MOJENH, HWCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBAaTh MHIMPOKO TPUMEHSIEMbIE B XHMHUHU
MOJIeNIbHBIE TPEACTaBICHUsI — XUMUYECKUI 3HAK (CHUMBOJ 3JI€MEHTa), XUMHUueckas (GopMmysia U ypaBHEHUE
XUMHYECKOH peaKkIuu — TMPH pelmeHHH Yy4eOHO-TIO3HABATENbHBIX 3a7ad, C YYETOM OTHX MOACIBHBIX
NpeCTaBICHNUN BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUECKUX
BEIIECTB W XUMHUYECKUX PEAKIMH, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHBIE CBS3H H
IPOTHBOPEYHS B U3Y4aE€MBIX MPOLIECCAX U ABICHUSX.

Ba3oBble nccienoBaTe/bCcKue IeiiCTBUS:

YMEHHUE HCIIOJIb30BaTh IIOCTABJICHHbIE BONPOCHI B KauyeCcTBE MHCTPYMEHTA IO3HAHMs, a TaKkKe B
Ka4eCcTBE OCHOBHI TSI (DOPMUPOBAHHSI THITOTE3BI IO TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

nproOpeTeHne OMbITa M0 MJIAHWPOBAHUIO, OPTaHU3AIMH U MTPOBEACHUIO0 YUEHUYECKUX HKCIEPUMEHTOB,
yMEHHUE HaOI0IaTh 32 XOJIOM IPOIECCa, CaMOCTOSATEIEHO MPOTHO3UPOBATh €0 Pe3yibTaT, (OPMYIUPOBATH
0000I1IeHNsT ¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO OINbITa, HCCIEAOBAaHUS, COCTaBIATH OTYET O
poJieslaHHOM pabdoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3MPOBATH W HHTEPIPETUPOBATh WHPOPMALHUIO PA3IMYHBIX BUAOB H (HOpPM
NpPEICTaBICHUS, IMOJy4aeMyl0 W3 Ppa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISpHAs JHMTEparypa XHUMHUYECKOTO
COJIepKaHUs, CIpPaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpUTUYECKM OLEHHMBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MpPHUMEHATh pa3IU4YHbIE METOAbl M 3alpochl NpH IIOUCKE M OTOOpe HHpopMamuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX JUIS BBIIOJHEHUS Y4YeOHBIX U TIO3HABATENBHBIX 33134
OIpeIeNIEHHOrO TUIIA, IPUOOPETEHNE OIbITa B 00IACTH MCIIOJIb30BaHMS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJaJieHUEe KYyJAbTYpOH aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHUCTEM,



CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBbHYIO (opMmy TmpencraBieHus WHPOPMAIMU W HWILTIOCTPHUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 X KOMOWHAIUSAMU;

YMEHHE HCIIOJIh30BaTh M aHAJIM3HPOBATh B MPOIECCE YU4EOHOH M HCCIIEeNOBATENLCKON JESTEIbHOCTH
UHGOPMALIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA W TpPaHCHOpPTAa HAa COCTOSHUE
OKpY>Karolle MPUPOIHON CPEBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUS 3aJaBaTh BOIPOCHI (B XOJ€ AMAJOra M (WJIHM) TUCKYCCHH) IO CYHIECTBY OOCYXIAaeMOW TEMBI,
bopMynupoOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/]auu;

YMEHUSI TPEJCTaBIATh TOJYYCHHbIE pe3yJbTaThl IO3HABATEILHOW JIEATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeNaTh MPE3EHTALMI0 pEe3YyJIbTaTOB BBINOJHEHUS XHWMHUUYECKOrO 3KCIEPUMEHTA
(;1abopaTtopHOTro OMbITa, TA00PATOPHOUN PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEMIECTB, yUEOHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTpPYJHHYECTBA CO CBEpCTHUKAMU B COBMECTHOW IO3HABaTEeNbHON W
MCCJIEIOBATENIbCKOM ACATENPHOCTH TPU PEIICHUM BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Yyué€Ta OO0IMX
MHTEPECOB U COTJIacOBaHUs MO3UIMI (00CyKIeHs, 0OMEH MHEHUSIMHU, «MO3TOBbIE ITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUI, OTIpE/ICIICHNE KPUTSPUEB 10 OIICHKE Ka4eCTBA BBITIOJHEHHOW PabOTHI U IPYTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YYeOHbIE 1efiCTBUA:

YMEHUE CaMOCTOSITEIbHO  ONpENENsTh eI  JACSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpaTh Haubosee
a¢dekTuBHBIE CIIOCOOBI pENICHHsS YYCOHBIX W TIO3HABATEIBHBIX 3ajad, CAMOCTOSITEILHO COCTABIISITH HIU
KOPPEKTUPOBAaTh MPEIJIOKEHHBIM aIrOpUTM JEHCTBUM IPH BBINOJIHEHUHM 33JaHUM C YYETOM IOIYYEHUS
HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OLICHUBATH COOTBETCTBUE MOJYyUYEHHOTO
pe3ynbTaTa 3asBJICHHON LEIN, YMEHUE UCIIO0Ib30BATh U aHAJM3UPOBATh KOHTEKCTHI, [IPEAJIaraéMble B yCIOBUU
3aJJaHuH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX PE3YJIbTATOB IO OCBOEHHUIO OO0S3aTENBHOTO COJEP)KAHHS, yCTAaHOBJICHHOTO
naHHOU (enepanbHOM paboyeil mporpaMMoid, BBIIENAIOT: OCBOEHHBIE OOYYAIOIIMMHCA HAYyYHBIE 3HAHUS,
YMEHUS U CIIOCOOBI NEUCTBUH, crieluPUIecKue sl MPeIMEeTHON 001acTi «XUMUs», BUIBI IEATEILHOCTH 110
MOJTyYEHUIO0 HOBOTO 3HaHUS, €ro WHTEPIPETAINH, TPEOOPA30BAHHIO U PUMEHEHHIO B Pa3JIMYHbBIX YUeOHBIX U
HOBBIX CUTYyAaIIUsX.

K konmy oOyuenuss B 8 KkJjiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE MOJKHBI OTPakaThb
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKMX MOHSATHUH: aTOM, MOJIEKYJla, XUMHYECKUH >SJIEMEHT,
MIPOCTOE BEILIECTBO, CI0XKHOE BEUIECTBO, CMECH (OAHOPOIHAS U HEOIHOPOIHAS ), BAIEHTHOCTh, OTHOCUTEIbHAS
aTOMHasT W MOJIEKYJIsIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJs
XUMHYECKOTO DJJIEMEHTa B COCIWHEHUHU, MOJSPHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUIIATENHFHOCTD, CTETICHh OKHUCICHUS, XUMUUYECKasl PEaKIus, KiIacCHU(PUKAIUS PEaKIii: peaKiuu
COCIMHEHUS, PEAKIMH DPA3JI0KECHHS, PEaKIUU 3aMeIleHHUs, PEaKiMu OOMEHa, 9K30- U SHIOTEPMHUYECKUE
peakiuu, TeraoBo 3h(EeKT peakiuu, SIpo aToma, FIEKTPOHHBIA CJIOW aToMa, aTOMHask OpOHWTallb, PanycC
aToMa, XUMUYECKas CBSA3b, MOJSPHAs U HEMOJSIPHAs KOBAJIEHTHAs CBSI3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas JI0J1s BelecTBa (ITPOLIEHTHAsI KOHIIEHTPAIHs) B paCTBOPE;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHMYECKHX TOHSATHI W NPUMEHSTh 3TU MOHATUSA TNPHU
ONMUCAHUU BEUIECTB U UX MPEBPALLECHUN;

. WCIIOh30BaTh XWMHUYECKYH) CHUMBOJUKY [UJISI COCTaBJEHHUsS (OpMyJT BEUIECTB H ypaBHEHHI
XAMHYECKUX PEAKIIUN;

. OTNpeEATh BaJECHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, IPUHAICKHOCTD BEIIECTB K ONPEEIEHHOMY KJacCy COSAMHEHUN 10
dbopMynaM, BUJ XUMUIECKOU CBS3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSX;

. packpsiBaTh cMbich llepuogmueckoro 3akona J[. M. MeHnaeneeBa: NeMOHCTPUPOBATH IMOHWMAaHUE
MEPUOIUYECKON 3aBHUCHUMOCTH CBOMCTB XHMMHYECKHMX 3JJIEMEHTOB OT MX MHoJokeHUs B Ilepmonnueckoi



CUCTEME, 3aKOHOB COXpPAHEHHMS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUS,
3aKOHa ABOTaJpo;

. ONMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuoguueckoil cucTeMBbl XHUMHYECKHX
9JIEMEHTOB: pa3jinyaTh MOHATHS «rJlaBHas noiarpynmna (A-rpymma)» u «mobouyHas noarpymnmna (b-rpymma)y,
MaJible ¥ OOJIBIIME TEePHOABI, COOTHOCHTh 00O3HAueHUs, KOTOpble MMeroTcs B Tabmmue «llepuoaumueckas
cuctema xumuueckux snemeHToB [I. M. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3aps] sapa, oO0IIee YHCIO 3JIEKTPOHOB M paclpelesieHHe HX IO
3IEKTPOHHBIM CJIOSIM);

. KJIACCU(UIIUPOBATh XUMHUYECKHUE SJIEMEHTHI, HCOPTaHUYECKUE BEIIECTBA, XMMHYECKHE peakiuu (1o
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIUH BEIIECTB, IO TETNIOBOMY 3P PEKTY);

. XapaKTepu30BaTh (OMHCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BELIECTB pAa3IMYHBIX KJIACCOB,
MIOATBEPIKAasl ONUCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

. MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO COCTaBa, BO3MO>KHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUI B PA3JIMUHbBIX YCIOBUSX;

. BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO WU MOJIIPHYKO MAacChl BELIECTB, MAaCCOBYIO JOJIIO

XUMHYECKOTO 3JeMEeHTa 10 (opMyJsie COECIWHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOpE, MPOBOIUTH
pacuéThl 110 ypaBHEHUIO XMMUYECKOM peakluu;
. MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTU — AHAJINW3 U CUHTE3, CpPaBHEHUE,
000011eHNe, cHUcTeMaTH3alUI0, KIACCH(PUKAIUIO, BBISIBICHUE MPHUUYMHHO--CICICTBEHHBIX CBA3€H — IUid
U3YYEHUs CBOWCTB BEIECTB U XHUMHUYECKUX PpEAKLMH, €CTECTBEHHO-HAayYHbl€ METOAbl I103HAHUSA —
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN 1 MBICIICHHBIH );
. CJIeI0BaTh IpaBUJIaM I0JIb30BAHMSI XUMUYECKOM MOCy10i1 U 1a00paTOpHbIM 000PYAOBAaHUEM, A TAKKE
npaBUiIaM OOpallleHHs] C BEIEeCTBAMU B COOTBETCTBUHM C MHCTPYKLUSMH I10 BBINOJIHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYSHHI0O W COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHON MacCOBOW JI0JIEH pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U
IIPOBOANTH XMMHMUYECKHE DKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C IOMOIIBIO
MHAMKATOPOB (J1akMyc, peHondTanen, METUIOPAHK U IpYTHe).

K xoHmy oOyueHus B 9 kjacce npeIMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y O0yYaIOLIUXCSl YMEHHH:
. PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX MOHATHI: XMMUYECKUM AIIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, MIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEIIBHOCTh, CTENIEHBb
OKHCJICHUS, XUMUYECKasl peaklus, XUMUYECKasi CBSA3b, TEIIOBOW 3PGEKT peakinu, MOJIb, MOJISPHBINA 00bEM,
pacTBOp, 3JEKTPOIUTHI, HEIJIEKTPOIMUTHI, SJIEKTPOIUTUYECKAs AMCCOLMALMS, PEaKUd HOHHOTO OOMEeHa,
KaTaJlu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTHMble pEaKLUUH, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIIEHUE, AJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAUITMYECKas), KpUCTAIIIUYECKas pemeTKa,
KOpPPO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMUMHYECKOW PEAKIU, MPeAeIbHO JonycTuMas koHueHTpaus 11K
BELIECTBA;
o WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSTHH M TPUMEHSITh ATH TOHSATHS TIPH
OIMCAHUU BEIIECTB U UX MPEBPALLECHUII;
. UCMOJb30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsI COCTaBleHHs (OpMyJ BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKIUit;
o OTIpe/IEIISATh BAJIEHTHOCTh U CTENEHb OKUCICHHS] XUMHUECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3INYHOIO
COCTaBa, MPUHAAJICKHOCT BEIIECTB K OMpPEeIEHHOMY KJIacCy COEAUHEHHM Mo (opMysiaM, B XUMHYECKOM
CBSI3M (KOBaJIEHTHAs!, MOHHAs, METAJIJINYECKAs) B HEOPTaHUYECKUX COCAUHEHMSIX, 3aps]] MOHA 110 XMMHUYECKON
dopmyre, xapakTtep cpeibl B BOAHBIX PACTBOpPAX HEOPraHWYECKUX COEIUHEHHM, THN KPUCTAJUITMYECKOMN
PEIIETKY KOHKPETHOT'O BEILIECTBA;
. packpsiBaTh cMbic [lepuoanyeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0 TOHUMAHUE:!
OMKCHIBATh M XapakTepu3oBaTh TabiuuHyio ¢opmy Ilepuonnyeckoil CUCTEMbl XHMUYECKUX HIIEMEHTOB:
pa3nuyaTh MOHATUS «TJIaBHas moxarpymma (A-rpymma)» u «mobouynas noarpynna (b-rpymma)y, manbie u



OoJbIIIMEe TIEPUOJIBI, COOTHOCUTH 0003HAUCHHSI, KOTOPhIE UMEIOTCS B MEPUOINYECKOI Tabiuile, ¢ YUCIOBBIMU
XapaKTEepUCTUKAaMHU CTPOEHHUS aTOMOB XUMHUYECKUX O3JIEMEHTOB (COCTaB W 3apsA] fA1pa, oOllee Yucio
3JIEKTPOHOB U pacHpeAeIeHUEe UX MO AIEKTPOHHBIM CJI0sIM), OOBSCHITH 00IIHe 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 2JIEMEHTOB U MX COCIMHEHUH B MPEEIaX MaJbIX IIEPUOIOB U ITIaBHBIX MOATPYIII C YYETOM CTPOSHUS
UX aTOMOB;

o KJ1accu(UIUpPOBaTh XUMHUUYECKHE 3JIEMEHThl, HEOPTaHMUYECKUE BELECTBA, XMMUYECKHE peakuuu (1o
YHCIy U COCTaBy YYacTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTETeHEeH
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U cenu(UIecKre XUMHUYECKIE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, MOJATBEPKJIasi ONMCAHWE IPUMEpPAMH MOJIEKYJISPHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIN;

. COCTaBJISATh ypPaBHEHUS JJIEKTPOJUTHUUYECKON IMCCOLMAIMM KHUCIIOT, LIENOYed U CoJied, MOJHbIE U
COKpaIIEHHBIE YpaBHEHHUS peakluii HOHHOTO OOMEHAa, YpaBHEHHS pPEaKUWd, TOATBEPKIAIOIINX
CYILIECTBOBAHME FEHETUUECKOM CBSI3U MEXK]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

. pPacKpbIiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEACTBOM COCTaBJICHMUS
AJIEKTPOHHOIO OajlaHCa 3TUX PeaKLUid;

o IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOYKHOCTH IIPOTEKAHHUS
XUMHUYECKHX IPEBPAILCHUN B PA3JIMUHBIX YCIOBHUSX;

. BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 10 (opMyJie COEAMHEHHUS, MAcCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIHUTH
pacu€Thl 110 YPAaBHEHUIO XUMUYECKON peaKLuy;

. co0IIr01aTh IpaBUIiIa TOJIB30BAHUS XUMUYECKOW NOCYI01 U 1a00paTOpPHBIM 000pYIOBaHUEM, a TAKKE
npaBuiIa OoOpalleHHsl ¢ BEIIEeCTBAMM B COOTBETCTBUU C HMHCTPYKIMSAMM IO BBIIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHX OIBITOB IO MOJTYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOro rasa);

o IIPOBOAMTH PEAKLUU, NMOATBEPKAAOIINE KaUYECTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB: PACIIO3HABATH
OTBITHBIM NYTEM XJIOpUI-, OpOMUA-, HOAUI-, KapOoHaT-, dochaT-, CUIUKaAT-, Cynb}ar-, THIPOKCUA-UOHBI,
KaTHOHBl aMMOHHUS U MOHBI U3YyYEHHBIX METAJUIOB, PUCYTCTBYIOUINE B BOJHBIX pPAaCTBOPaX HEOPraHMUECKHUX
BEILIECTB;

. MIPUMEHSTh OCHOBHBIE OIEpAllMi MBICIUTENbHON JEATENIbHOCTH — aHaJU3 M CUHTE3, CpaBHEHHE,
000011eHNe, CHCTEeMaTU3alUI0, BBIABICHWE HPUYMHHO-CIEJICTBEHHBIX CBSi3eH — JUI M3Y4YEHUS CBOWCTB
BEIIECTB U XMMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAayYyHblE€ METOJbl MO3HaHUS — HaOIIOJEHHE, U3MEpEHUE,
MOJIEIUPOBAHKE, SKCIIEPUMEHT (peabHbIN 1 MBICIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacos
N HaumeHoBaHue pa3/iesioB 1 TeM IPOrpaMMBbl K 1 JJIEKTPOHHbIE (LHPPOBHIC)
n/n P porp Bcero OHTPOILHLIC PaKThHHecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
XuMusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U IIPAKTUYECKOM bubnmnoreka HOK
1.1 5 2 .
JIeATEIbHOCTH YeJI0OBEKa https://m.edsoo.ru/7f41837c
bubmuoreka [IOK
1.2 BemecTBa 1 XUMHYECKUE pEaKIUU 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHelilune npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 https://m.eds0o.ru/7f41837¢
bubmuoreka [{OK
2.2 Bonopon. [lonsitie o KUCIOTax U COAX 8 1 https://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.3 Bopna. PactBopsl. [TonsiTHe 06 ocHOBaHMAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubmmoteka IIOK
2.4 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumudecknx 3j1eMeHToB /[[. . MenpaeneeBa. Ctpoenne aToM0OB. XUMHYECKasi CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE pPe€akuumn

31 [Tepuonnueckuit 3akoH u Ilepuoandeckas cucteMa XUMHUYECKUX 7 bubmmnoreka HOK
' sneMmeHnToB JI. 1. MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
3.2 Xumnueckas cBA3b. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 8 1 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmzorexa [IOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
15‘121 HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI Beero Kontpoabusie IIpakTnueckue 061)(::)(1;2221]1):251 e
padoThI padoTsI pecype
Pa3znea 1. BemecTBo M XUMH4YeCKHEe peaKkIul
11 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 5 1 bubmuorexa [JOK
KJacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 BH6JI_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOUAIsl. XMMHUECKUE PEaKIuu B 8 1 1 bubnnoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
21 OO6m1as xapakTepucTuKa XUMHIeCKuX 37eMeHTOB VIIA-rpynmsl. 4 1 bubnuorexa [JOK
[anoreHsl https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepuCTHKa XUMUYECKUX J1eMeHTOB VIA-rpynmbl. 6 bubnmnorexa [JOK
Cepa u €€ coeTuHEeHUS https://m.edsoo.ru/7f41a636
23 OO6m1as XxapakKTepUCTUKa XUMHUECKUX dJIEMEHTOB V A-TPYIIIIHI. 7 1 bubnuoteka [JOK
A3oT, pocdop U UX coeaUHEHHS https://m.edsoo.ru/7f41a636
24 OO01mas xapakTepuCTHKa XUMUYECKUX JIeMeHTOB |V A-rpynmbl. 8 1 5 bubnmnorexa [JOK
VYriaepoa U KpeMHUH U UX COCTUHEHHSI https://m.edso0.ru/7f41a636
Hroro no paszneny 25
Paznen 3. MeTanjibl 4 MX COeTUHEHUS
. bubnmuorexa [JOK
3.1 Obmme cBOHCTB MeTANIOR 4 https://m.edsi.ru/7f4la636
3.2 BaxHel1me MeTamisl 1 UX COSTUHEHUS 16 1 2 ﬁggi?lﬁzazg?{fﬂ 112636
Wroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
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bu6mmoreka [IOK

4.1 BemiectBa 1 MaTepualibl B )KH3HH YeJIOBEKa 3 hitpec/iin edeoe ru/ 7412636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnuoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaudecTBO 9acoB

[
I.D‘;[ Tema ypoka Beero Konrpoabsubie  IIpakTuyeckue Otggzggg:ﬁ;]:}e"ﬂ:(ﬁg:;;;
padoThI padoThI

1 [Ipenmer xumuu. Poins XuMuK B )KM3HM YesioBeKa. Tena u 1 bu6mmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e

3 [IpakTuueckas padora Ne 1 «IIpaBuisia paboTsl B 1abopaTopuu U 1 bubnnorexa [HOK
puéMbI 00paIIeHus ¢ TAOOPATOPHBIM 000PYIOBAHHEM) https://m.edsoo.ru/ff0d23dc

4 Yuctele BemecTBa u cMecu. CriocoObl pa3aeneHus: cMecei 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha mpumepe 1 bubnnorexa [HOK
OYHCTKH [TOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8

bubnunoreka [JOK
6 ATOMBL H MOTIEKyJIb! . https://m.edsgo.ru/fdeZaGC

7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 bubnunorexa [JOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 ciiOXHBIC BEMIECTBA 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2d50

3aKoH OCTOSIHCTBA COCTaBa BeIIeCcTB. XUMHUYecKas (popmyia. bubnuoteka [JOK
10 BaneHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2eae

11 OtHocutenbHast arToMHast Macca. OTHOCUTENbHAS. MOJICKYJISIpHAS 1 bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10Ji1 XUMHYECKOT0 JIEMEHTA B COSAMHEHUH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemectBa. Mosb. MosnspHas macca 1 bubnnorexka [HOK
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https://m.edsoo.ru/ff0d5230

14 Ou3nyecKkue U XUMUYECKHE SABJICHUS. XUMHUUECKas peaKius bubmorexa LHOK
' https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBUA MPOTEKAHUS XUMHUECKUX PEaKIIUii bubmmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPaBHEHHUS bubmorexa LHOK
' https://m.edsoo.ru/ff0d3b88
17 Brrunciienus KoJM4ecTBa, Macchl BENECTBA IO yPaBHEHUAM bubmumoreka [IOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMudeckux peakuui (CoeTnHeHNs, bubnnorexa [HOK
pasIoKEHHs, 3aMeIIeHNUs, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yuéHblii-sHIIMKIONEAUCT. O0001IeHIE U bu6mmoreka [IOK
CHCTEMaTH3alHs 3HAHHUIA https://m.edsoo.ru/ff0d40c4
20 KonTposabnas padora Nel no teme «BeriecTBa 1 XUMHUECKHE bubnnorexa [HOK
peaKImm» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zoB. Cocras Bo3ayxa. Kucinopon — sneMeHT bu6mmoreka [IOK
¥ npoctoe BeectBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckue 1 XMMUYECKHE CBOICTBA KUCIOpoAa (peaKkiuu bubnnorexka [JOK
okuciieHus, ropenue). [lonsTre 06 okcugax https://m.edsoo.ru/ff0d4614
23 Crioco0b! nostyueHus KUCIopoa B 1adopaTopun U bubnunorexa [JOK
POMBIIIICHHOCTH. [IpuMeHeHune Kuciopoaa https://m.edsoo.ru/ff0d497a
25 TepmoxsmIEKo ypaBHeIL S0 1 STOTepMICCIX ubmiorera LIOK
’ https://m.edsoo.ru/ff0d4790
pEaKIusIx
o5 TonnuBo (HedTh, yroib U MeTaH). 3arpsiI3HEHUE BO3/1yXa, bubnuoreka [IOK
CIOCOOBI €ro Mpe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme «llomyuenue u cobupanue bubnnorexka [JOK
26 . .
KHUCIIOPO/J1a, H3y4eHHE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemeHT u npocroe BeuecTBo. Haxoxaenue B bubmuorexa [JOK
pupoJie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue 1 XUMUYECKHe CBOMCTBa Bojopoaa. [Ipumenenne bubnnorexka [JOK

BOOOpOaa

https://m.edsoo.ru/ff0d4dd0
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bu6mmoreka [IOK

29 HowsTue 0 KHCAOTAX U CONAX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MoTydeHus BOAOPOa B 1TaOOpaTopuu BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [TpakTuueckas padora Ne 4 o teme «llomydenue u cobupanue bubnuorexa [JOK
BOJIOPOJIa, U3YUCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIii 00bEM Ta30B. 3aK0H ABOTaIPO ﬁggg:jl/(;rfée%asigﬁlfm d542¢

33 Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA ras3a 1o €ro bu6mmoreka [IOK
U3BECTHOMY KOJIMYECTBY BELIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO PEAKI[MH Ha OCHOBE bubnunoreka [JOK
3aKOHA OOBEMHBIX OTHOIIICHHI ra30B https://m.edsoo.ru/ff0d5708

35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTne 00 MHIUKATOpaX ﬁgg;?lﬁ?eﬁ;g?ﬁffo 459¢2

37 Bona xak pactBopurens. HachllieHHbIE 1 HEHACBIILIEHHBIE bubnnorexa [HOK
pacTBOpbl. MaccoBast 107151 BEIIIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

38 [IpaxkTuueckas padora Ne 5 o teme «IIpuroToBieHne pacTBOpoB bubnuoreka [IOK
C ompeeNIEHHON MacCOBOH J10J1el paCTBOPEHHOTO BEILIECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTponbnas padora Ne2 mo teme «Kucnopoa. Bonopoa. Boga» ﬁgggl;llﬁéezzgérﬁlffo 46342

40 Okcupl: cocTaB, KiaccuduKalys, HOMEHKIIAaTypa BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d664e

a1 [TonydeHnue u XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnmnorexa [JOK
amM(OTEepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHHsI: COCTaB, KJ1accu(UKaIysl, HOMEHKIATypa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d67ca

43 [TonyueHnne n XuMU4YeCKHE CBOMCTBA OCHOBAaHUU bubmorexa HOK
https://m.edsoo.ru/ff0d67ca

44 Kucnortsl: coctas, knaccudukanus, HOMEHKIATypa bubmorexa HOK

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK

45 [ToryueHnue 1 XuMU4YEeCKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee?
16 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOJTyYeHHUs, bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
g | Metanpor o . Feene kg B LOK
J—— https://m.edsoo.ru/00ad9b7c
48 ['eneTnueckas CBsI3b MEXKIY KJIACCAMH HEOPTaHMYECKHUX bubmuorexa [JOK
COCTMHEHHI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN Eggi?;;i%ii?ﬁlow 49ch?
KonTpomabnas padora Ne3 no teme "OCHOBHbIE KIacChl bubnnorexa [HOK
50 HEOPraHMYECKUX COECTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCU(PUKAIIUU XUMAYECKUX FITEMEHTOB. bubnnoreka [JOK
51 [ToHsTHE O TPYyIIaxX CXOIHBIX MJICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHU4YECKUX bubnnorexa [HOK
snementos JI. . Menneneena https://m.edsoo.ru/00ada52c
53 [Tepuoel, TPyIITBL, TOATPYIIITHI BH6H_HOTeKa HOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl Eggiﬁ?iii?ﬁlo% 43342
55 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubnuoteka [JOK
[Mepuonuyeckoii cucremsl J[. . Menneneesa https://m.edsoo.ru/00ada6bc
56 XapakTeprucTuka XMMHUECKOTO 2JIEMEHTA 110 €T0 MOJO0KEHHUIO B bubnmnorexa [JOK
[Mepuoaunueckoii cucreme /1. . Menneneea https://m.edsoo.ru/00ada824
57 3nauenne [leproandeckoro 3aKoHa Jijisl Pa3BUTHSI HAYKH H bubnuorexa [JOK
npakTuku. J[. 1. MenaeneeB — y4€HbI, IeIaror U rpakKIaHuH https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPHUIIATSIIBHOCTh ATOMOB XUMHUYECKUX JICMEHTOB bubmorexa [IOK
https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubmmorexa [IOK

https://m.edsoo.ru/00adac34
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bu6mmoreka [IOK

60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 https://m.eds0o.ru/00adaab8
61 KoBasieHTHAs1 HENOJIApHAs XUMUYECKasd CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okucenms 1 https://m.edsoo0.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 Eubmorexa IIOK
https://m.edsoo0.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENIN U BOCCTAHOBUTEN 1 https://m.edso00.ru/00adb076
65 KonTpomnbnas padota Ne4 o teme «CTpoeHue aroma. 1 bubnunoreka [JOK
XuMu4eckas CBA3b» https://m.edso0.ru/00adb486
66 PesepBHeIi ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHMA 1 bubmmorexa [JOK
' https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
67 PeseprHblit ypok. O000IICHNE B CUCTEMAaTH3AIMsI 3HAHU I 1 https://m.edso0.ru/00ad9ch?2
. . bubnuorexa [JOK
68 PesepBHbIit ypok. O000IIeHNE U CUCTEMATHU3AIIHSI 3SHAHHHA 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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9 KJIACC

KoaudecTBO 9acoB

Ne TeMa VDOKa K I DJIeKTpOHHbIe U (POBbIE
n/n Mayp Bcero OHTPO.ILHBIE paKTHiecKkue o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI
1 [Iepuoanueckuii 3axoH. [lepuoanueckas cucrema 1 bubmumorexa [IOK
xumuueckux 3nemenTos JI. M. Menneneesa https://m.edsoo.ru/00adh59e
2 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX 1 bubmuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIECTB 1 bubmorexa [TOK
https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4ecKoi CBA3M M TUITBI KPUCTAJUTMYECKUX PEHIETOK 1 bubmorexa [IOK
https://m.edsoo.ru/00adbac6
5 KonTponpHas padora Nel mo teme «IloBropenne u 1 1
yriayOieHne 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 Kiacca
Kitaccupukanusi XMAMUYECKHX PEAKITHH 110 Pa3InIHBIM bubnuorexa [JOK
6 1 .
HpU3HAKAM https://m.edsoo.ru/00adbcb0
v ITonsATHE O CKOpPOCTH XMMHUYECKOU peakuuu. [lorstue o 1 bubnmnoreka [JOK
TOMOT€HHBIX ¥ F€TEPOTeHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
ITonsiTue 0 XUMHUYECKOM paBHOBECUU. DAKTOPHI, BIUSIOIINE
8 Ha CKOPOCTH XI/IMI/I‘IeCKOI\f peakuuu u HOJ‘IO)KCII){I/IC . 1 bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
9 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIU 1 bubmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTHUECKOU aquccoranuu. CUIIbHbBIE U 1 bubnmnoreka [JOK
ci1abbIe 3JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HouHHble ypaBHEHHS peakuid 1 bubmorexa HOK
https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE 1 bu6mmorekxa [IOK
MPEJICTABICHUI 00 AIMEKTPOIUTUIECKON TUCCOITUAIITT https://m.edsoo.ru/00add5d8
13 XUMHUECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHHUH 00 1 bubnuoreka [IOK
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3J'I€KTpOJ'II/ITI/I‘ICCKOI71 Jucconnanumn

https://m.edso0.ru/00add8b2

14 [TonsiTue o ruaponnse coyen bubmorexa LHOK
P https:/m.edso0.ru/00add9d4
. bubmuorexa [JOK
15 O0001eHre U cUCTEMaTU3ALNS 3HAHUI https://m.eds0o.ru/00addd12
16 [TpakTueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX bubmuorexa [JOK
3a1a9» https://m.edsoo.ru/00addbfa
KonTtponbHnas padora Ne2 1o reme «IeKTpoIUTHYECKAs bubmumoreka [IOK
17 .
JECcoManus. XUMUYECKHUE PEAKIUK B PACTBOPAX) https://m.edsoo.ru/00addec0
18 OO0m1as XxapakTepUCTUKa TaJIOTeHOB. XUMHUUYECKHE CBOMCTBA bubnuorexa [JOK
Ha MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, bu6mmoreka [JOK
HOJTy4eHHE, IPUMEHECHUE https://m.edsoo.ru/00ade104
[IpakTrueckas padora Ne 2 o teme «lloxmydeHnue consHoi bubnnorexa [HOK
20 . .
KHCIIOTBI, H3y4EHHE ¢€ CBOUCTB» https://m.edsoo.ru/00ade348
21 Boruncnenus o ypaBHeHUSIM XUMHUECKUX PEaKIUN, €Clin bubnnoreka [JOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OOmras xapakrepucTika 31eMeHToB VIA-rpymnmnsl https://m.eds00.ru/00ade64a
AnnotponHsle Moaudukanuu cepsl. Haxoxaenue cepsl 1 e€ bubnuoreka [IOK
23 N . }
COCJIMHEHUH B MIPUPOJIe. XUMHUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoniopo1, cTpoeHue, GpU3n4eckue 1 XUMHYECKUe bubnmnoreka [JOK
CBOMCTBa https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTa, (PU3HUECKHUE U XUMUYECKUE bubnnoreka [JOK
25 . .
CBOMCTBa, TPUMEHEHUE https://m.edsoo.ru/00adea28
| X e, cemme s oens oo Busorea 101
v PHO : https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAIOLIEH cpelibl COETMHEHUSIMHU CEPbI
27 Brrunciienue MaccoBoil 0 BBIXOJa TPOAYKTa peaKIIMu bubmorexa [IOK
A A8 TIpOAIyIcTa peaktt https://m.edsoo.ru/00adec8a
o8 OO0m1as xapakTepucTruKa 3J1eMeHTOB V A-rpymibl. A30T, bubnuotexa [JOK

pacIipocTpaHeHHe B pUpojie, PU3NUecKue U XUMUIYECKHe

https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA

29 AMMuak, ero pu3nYecKue 1 XMMUIECKHUE CBOMCTBA, bu6mmoreka [IOK
HOJTy4eHHE ¥ IPUMECHEHHE https://m.edsoo.ru/00adf004
30 [Ipaxtuyeckas padora Ne 3 o teme «[lonmydenue aMmuaxa, bubmumoreka [IOK
U3yU4CHHE €TI0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3OTHas KHUCIOTa, € Pu3nuecKue U XUMHUIECKHUE CBOMCTBA bubmorexa LHOK
’ https://m.edso0.ru/00adf306
o | oo s« ok oo s e B LOK
P x YAOUD ' P https://m.edsoo0.ru/00adf518
OKpY’KaloMIeH Cpeibl COeTMHEHUSIMU a30Ta
®ochop. Oxcun bocdopa (V) u dochopnas kucnora, bubnnoreka [JOK
33 . .
(Gu3rYeCKre 1 XMMUYECKHE CBOMCTBA, MTOJYYCHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pochaToB B Ka4eCTBE MUHEPATHHBIX bubnnorexa [HOK
ynoOpeHuid. 3arpsi3HeHre NpUpOAHO cpelbl hocharamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnnoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
o | Secumeon. e e n s ook B LOK
(V) P ’ FIOM YITIEpOX https://m.edsoo.ru/00adfebe
37 VYronbHas Kuciora u eé coiu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 no teme "Ilomyuenue bubnnoreka [JOK
38 " .
yriekucioro raza. KauecTBeHHas peakius Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
[TepBoHayabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK bubnuoreka [IOK
39 .
0 COE/IMHCHUSX yriiepoaa https://m.edsoo.ru/00ae054e
40 KpemHunii u ero coequneHus bubmorexa HOK
P A https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. PemieHue skcrepuMeHTaIbHbBIX bubnuoreka [IOK
41 . .
3a/1a4 1o teMe «BakHelye HeMeTalluIbl M X COEIUHEHUS https://m.edso0.ru/00ae0bf2
42 KonTponbhas pabota Ne3 no teme «Baxuelimue HeMeTasuIbl bubnnorexka [JOK

N UX COCOAUHCHU)

https://m.edsoo.ru/00ae0el8
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O6ma;1 XapaKTCPUCTHKA XUMHUYCCKUX IJIEMECHTOB —

bu6mmoreka [IOK

43 MeETauI0B. MeTaaindecKkas CBI3b U METaJlJINUeCKas )
KpUCTaJuIM4ecKas pemérka. Pu3ndyeckue CBOMCTBa METAIIOB https://m.edso0.ru/00ae103e
XUMHUYECKUE CBOMCTBA METAJIOB. DJICKTPOXUMUYECKUI PSiJT bubmunorexa [JOK
44 N ]
HaIpsDKEHUH METaJUIOB https://m.edsoo.ru/00ae1156
15| Burmmorommn o ypemponmam xoseoxim. poomut, o Bumiorera LIOK
OZIVIH W3 PEATEHTOB COEPHT TPHMECH ’ https://m.edsoo.ru/00ae1156
46 [ToHsiTHE O KOPPO3UU METALIOB BH6H_HOTeKa 0K
https://m.edsoo.ru/00ae1278
bubanoreka [IOK
47 Ilenounpie MeTab! https://m.edng.ru/Oanl4b2
48 OKcuapl ¥ THAPOKCU/IBI HATPUS U KATHS BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [[lenoyno3eMeNbHBIC METAIIBI — KAJIBIIUA M MarHUi bubmmorexa LJOK
https://m.edsoo.ru/00ae15e8
50 Baxueime coefuHEHNS KaJIbLIUs Eubmiorexa [JOK
https://m.edsoo.ru/00ae15e8
51 OO0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme "XKEcTkoCcTh BOABI U bubnnoreka [JOK
53 .. " .
METOJIbI €€ YCTpaHEeHUs https://m.edsoo.ru/00aelae8
. bubnuoteka [JOK
>4 Amomuruii https://m.edsg).ru/Oanch
55 AmMoTepHbIe CBOHCTBA OKCH/IA U TUIPOKCHIA Eubmorexa LIOK
https://m.edsoo.ru/00aelc64
bubmnoreka [JOK
56 Keneso https://m.edséfa.ru/OanldSG
S7 Oxcwupl, rumpokcu st u conu xenesa (1) u xenesa (111) bubmorexa HOK

https://m.edso0.ru/00ae35e6
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58 0O000111eHre U cUCTEMAaTU3ALNS 3HAHUI 1
[IpakTuyeckas padora Ne 7. PemeHue skcrepuMeHTaIbHbBIX bubmumoreka [IOK
59 3a7a4 110 Teme «BaxxHeilre MeTaiuIbl U UX COSIUHEHU 1 https://m.edso0.ru/00ae3de8
50 ommm s pearenron mam p moGsmme n conepmt mpecs, 1 Bumiorera LIOK
Brrunciienns MaccoBOM 1011 BBIXOJA TPOAYKTA PEaKIIMKU hitps://m.eds00.ru/00ae1750
61 O06o001IeHre U CUCTEeMaTU3aIis 3HAHUI 1
62 KontponbHas padora Ne4 o reme «BaxHelnme MeTauibl U 1
UX COCAUHCHMS
63 BemecTBa 1 Marepualibl B IOBCEAHEBHOW KU3HU YEJIOBEKa 1 BH6H_HOTeKa LHOK
https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Postb XxvMum B penieHn# SKOIOTHIECKUX MPOodIeM 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHHE U CUCTEMATHU3AIIHS] 3SHAHHHA 1 ﬁgggllﬁéezasc%?{f/OanO 40a
67 PesepBHeIil ypok. O000I1IEeHHE U CUCTEeMATHU3AIHSI 3SHAHHMA 1 Eggi?ﬁ;eelazgﬁﬁo% db33c
68 PesepBHEIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 Egsgl;ll(r);.eezzgérllf/OOa 49ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2










