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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHMs COCTAaBJIEHA Ha OC-
HOBE TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEbHOM MPOrpaMMbl OCHOB-
HOro obuero oopazosanus, npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (henepanb-
HOW paboueil mporpaMMbl BOCIMTAHHUS M C y4ETOM KOHIIETLUHU IPENoAaBaHus y4eOHOTro
npenmMera «XuMus» B 00pa3oBaTenabHbIX opranuzanusx Poccuiickoit ®eneparuu.

[IporpamMma mo xumuu Ja€T NpENCTaBICHHUE O LIESAX, OOIIel cTpaTeruu OoOydeHus,
BOCIIUTaHMUS W PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMM y4eOHOro IpeaMeTa, YCTaHABIMBAET
00s13aTeIbHOE IPEIMETHOE COJIEPKAHKE, ITPETyCMAaTPUBAET paclpeie]ICHHE ero Mo KiaccaM 1
CTPYKTYpUpPOBaHHUE 10 pa3feiaM U TeMaM MPOrpaMMbl 0 XUMUHU, OIPEEsieT KOIUYECTBEH-
HbIE M KaYECTBEHHbBIE XapaKTEPUCTHKHU COJIEP>KaHUs, PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTD
U3YYEHUS XUMUHU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHO-
o MpoIEecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaronuXxcs, onpeaessieT BO3MOXKHOCTH IIpeMe-
Ta ISl peanu3aniy TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEeNILHON MpO-
rpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUsA, a TakkKe TPeOOBaHMI K pe3yJbTaTaM
o0y4eHMs XMMHMU Ha YpOBHE LieJed H3ydeHUs NpeaMeTa U OCHOBHBIX BHAOB y4deOHO-
MIO03HABATEIBHOM JEATETLHOCTH 00yUaIOMIErocsi IO OCBOCHHIO y4eOHOTO COEPIKaHUS.

3HaHHE XUMHH CIYXHUT OCHOBOM AJisi (POPMUPOBAHHS MHUPOBO33PEHUS 00ydaromerocs,
€ro MPEeJCTaBICHUI O MaTePHAIHLHOM €JUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYEMBbIe
XUMHEH NMpeACTaBIeHUs O B3aUMOIPEBPAILIEHUAX SHEPTUH U 00 SBOIOIMH BEIIECTB B IPUPO-
1€, O MyTSIX PeLIeHUs rI00aNbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — ChIPhE-
BOH, DHEPreTUYECKOU, MUIIECBOM M 3KOJOTHYECKONW 0e30MacHOCTH, MPOOIeM 3/1paBOOXpaHe-
HUSL.

N3yuenune xumunu:

CHOCOOCTBYET pean3aliii BO3SMOXXHOCTEH JJIsi CaMOpa3BUTUS U (POPMUPOBAHUS KyJIb-
TYpPBI TUYHOCTH, €€ o01Iel 1 QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMUPOBAHHE MBILUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00ydaroImuX-
Csl, HABBIKOB UX CAMOCTOSITEJIbHOW Y4eOHOU NIeATENbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0-
BaTEJIbCKUX YMEHUI, HEOOXOAMMBIX KaK B TOBCEIHEBHOM XKU3HH, TaK U B MPOPECCHOHAIBHOMN
NESATENBHOCTH;

3HAKOMUT €O crenu(puKOoil HayyHOro MBILUICHHUS, 3aKJIa/JbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs7]a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAroM B (hOpMUpOBa-
HUU €CTECTBEHHO-HAY4YHO! IPaMOTHOCTH 00Y4aroOIUXCsl;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TPUpPOJE, K YEeIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOrMueckoe oOpa3oBaHue 00y-
YaroIIMUXCH.

JlanHbIe HAINpaBieHUS B OOYUYCHUHU XUMHHU 00CCTICUMBAIOTCS CIIeNU(PUKON comepkaHus
y4eOHOro mpejaMera, KOTOPBIN SBISIETCS MEeJarornyecky aJanTUpOBAaHHBIM OTpaKeHHEM Oa-
30BOM HAYKH XMMHH Ha ONPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroIuMHCs CHCTEMBbI NIEPBOHAYAIBHBIX TOHATHI XUMHUH, OCHOB HEOPTaHWYECKOH XUMUHU
Y HEKOTOPBIX OT/IEBHBIX 3HAYNMBIX MTOHATHH OPraHNYECKOW XHMMUH.



CtpykTypa comep:KaHusi MPOrpaMMbl 10 XUMUHU C(OPMHPOBAHA HA OCHOBE CUCTEMHOTO
noaxojna kK e€ usydeHuro. CozepkaHue CKIAbIBACTCS U3 CUCTEMBI MOHATHI O XUMHUYECKOM
3JIEMEHTE U BEILIECTBE M CHUCTEMBbl MOHATHH O XUMHUYecKoil peakiuu. O0e 3T cHCTEMBI
CTPYKTYpHO OPIraHHM30BaHbI IO MPUHIUIY I1OCJIEI0BATEIILHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

—TpeACTaBICHUN 00 MEKTPOIUTUIECKON TUCCOIIUAIINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU IMOJIYYEHHBIX U
OCMBICJICHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENILHO OT OJHOTO YPOBHS K JIPYrOMY, BbI-
noJHsAS (QPYHKIMH OOBSICHEHHS M IMPOTHO3UPOBAHHS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHMS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MmporpamMmbsl 10 XUMHHM CHOCOOCTBYET (DOPMHUPOBAHHIO IMPEJCTABICHHUS O
XUMHUYECKOM COCTABJISIOLICH HAYYHOW KApTUHBI MHpPA B JIOTHKE €€ CHUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOILECHMS K HAyYHOMY 3HAHHUIO U METO/IaM IIO3HaHUs B Hayke. M3ydyeHue xu-
MHUH [IPOUCXOJUT C NMPHUBJICUCHUEM 3HAHUHN U3 paHee W3YYEHHBIX y4eOHBIX MpeaMeToB: «OK-
pyxaromuii Mup», «buosorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

[Tpu u3ydeHnn XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTUYECKON JEATEIBHOCTH YEIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOH KYJIBTYphI. 3ajja4a y4eOHOro peaMeTa COCTOUT B (popMu-
POBAHHUM CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEHIINX (DAKTOB, MOHSATUH, 3aKOHOB U TEOpe-
THYECKUX TTOJIOKEHUH, TOCTYIMHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa Hay-
KM, B PUOOIIEHNHN K Hay4YHbIM METOJaM MO3HaHMs NPU U3YyYEHUH BEIIECTB M XUMHUYECKUX
peakuuii, B JOpMUPOBAHUU U PA3BUTHU MO3HABATEIHHBIX YMEHUN U UX MPUMEHEHUH B y4eO-
HO-TIO3HABATEJILHOW W y4eOHO-MCCIIEIOBATENBCKOM JIeATEIHOCTH, OCBOSHHH IpaBui 0e30-
MACHOTO OOpallleHHsI ¢ BEIECTBAMH B MIOBCEIHEBHON KU3HU.

[Ipu u3yyeHnn XMMHUU Ha YpOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs Ba)KHOE 3HAYECHUE
MIPUOOPETN TaKUEe LIETH, KaK:

— (opMHpoBaHHE HMHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBa-
HUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY NMPUHATUIO PELICHHI, CIIOCOOHON aanTHPOBaTh-
sl K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

— HaANpaBJIEHHOCTh O0YYEHMS Ha CHCTEMaTH4eCcKoe MPUOOIIeHHE 00yJaroImuxcs K ca-
MOCTOSITEJIbHOHN TO3HABATENILHOU JESITEIHbHOCTH, HAYYHBIM METOJIaM NO3HaHUs, (OPMHPYIO-
IIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— ofecrieueHne YCIOBHUI, CIOCOOCTBYIOUIMX MPHOOPETEHHIO O0YYalOLIMMMCS OIbITa
pa3HooOpa3HO esATeNbHOCTH, TO3HAHUS U CAMOINO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue o01mIel (yHKIIMOHATHHOW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM 4YHCJIE YMEHUH OOBSACHATH U OLICHUBATDH SBJICHUS OKPYXKAIOIIETO MHpa, UCIOJb3Ys 3Ha-
HUSL U OIBIT, MMOJYYCHHbIC IPU U3YYCHUU XUMHUH, IPUMEHSATh UX MPHU PELICHUH ImpodiieM B
IIOBCEITHEBHOMW KU3HU U TPYAOBOU IEATEIBHOCTH;

— (hopmupoBaHue y 00yyaromuxcsi TYMaHUCTHUECKUX OTHOUICHHWM, TOHUMaHUS LIEHHO-
CTH XUMUYECKUX 3HAHUU JJI BEIPAOOTKH SKOJIOTUYECKH 11eJIeCO00Pa3HOT0 MOBEACHHUS B OBITY



U TPYIOBOH JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbS M OKpYXKArollei mpupoI-
HOH CpeJbl;

— pa3BUTUE MOTHUBAIMH K 00YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO 1 CAMOBOCITUTA-
HUIO HA OCHOBE YCBOCHHMS OOIIEUETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHI-
O0opy npoduis U HAPABICHHOCTH JTaTbHEHIIIETO O0YICHHS.

OO1iee yrcno 4acoB, OTBEAEHHBIX AT U3yUEHUS] XMMHUH Ha YPOBHE OCHOBHOTO 00IIIEro
oOpa3oBanus, cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B HeJlel0), B 9 kiacce —
68 gacoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaJbHBbIC XMMUYECKHE TOHSATHS

[Ipeamer xumun. Ponp XMMHM B J)KM3HU YEIIOBEKA. XMMUS B CUCTEME HayK. Tena U Beme-
cTtBa. Pu3NUeCKUe CBOMCTBA BELIECTB. ArperaTHoe cocTtosiHue BeulecTB. [loHsiTne 0 meTonmax
Mo3HaHus B XUMHUH. YucThie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus CMECei.

ATOMBI U MOJEKYJBbl. XUMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHYECKHUX 31eMeHTOB. [Ipo-
CTBIE U CIIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCT-
Ba cocraBa BemiecTB. OTHocHUTeNbHAs aToMHass macca. OTHOCHUTENbHAs MOJEKYISIpHAas Macca.
MaccoBas 10511 XMMHUYECKOIO 2JIEMEHTA B COEJUHEHHH.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tel mo opmynaM XMMHUUYECKUX COSTUHEHH.

du3nyecKkue U XUMHUUYECKUE SIBICHHUA. XUMHUECKasl peakuusi U €€ MPU3HAKU. 3aKOH CO-
XpaHEHHUs Macchl BELIECTB. XuUMHUueckue ypaBHeHus. Kiaccuduxamuss XMMHUECKHUX peakuuil
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYIOW, mpaBWiaMu paboThl B J1a0opaTopuu U MpuéMamu
oOpaleHus ¢ J1abopaTopHbIM 000PYIOBAaHUEM, H3YUYEHHUE U ONHUCAaHUE (PU3NUYECKUX CBOWCTB 00-
pa3IoB HEOPTraHWYECKHUX BEIIECTB, HAOMIOeHNE (U3MUECKUX (TUTaBJICHHE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKE, KHIICHHE M KOHJIEHCAIUSl BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIEHCTBUE Mela C KUCIOTON) SBJICHUI, HaOIt0JeHe
U OIMCAHUE NMPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pas3yiockeHue caxapa, B3auMoAeHcT-
BUE CEPHOI KUCIIOTHI C XJIOpHUIOM Oapus, pasioxeHue ruapokcuaa meau (ll) mpu narpeBanuu,
B3aMMOJIEHCTBHE Kene3a ¢ pacTBopoM coiu Menu (I), u3ydenne crnocoboB pasjieneHus: cMeceii:
C TIOMOUIbI0 MarHuTa, PUIBTPOBAHNE, BBHIIAPUBAHKE, AUCTWILIINSA, XpoMaTorpadus, mpoBee-
HUE OYMCTKU MMOBAPEHHOM COJIM, HAOJIO/IEHNE U OMHMCAHKUE Pe3yNIbTaTOB MPOBEJCHUS OMbITa, HJI-
JIOCTPUPYIOLLET0 3aKOH COXPaHEHMsI MacChl, CO3AaHNE MOJIENIEN MOJIEKYJI (ILIapOCTEPIKHEBBIX).

BaHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmecs razos. CocraB Bo3ayxa. Kucnopon — anemeHT u npocroe BemectBo. Ha-
XOXKJIEHUE KHCIopoJa B MpUpoje, PU3UUECKHe M XUMHUYECKHE CBOMCTBA (PEaKIUU TOPEHUS).
Oxkcunpl. [Ipumenenne kuciopona. CrocoObl MOMydYeHUs KUCIOopoAa B jJabopaTOpuu W TPO-
MbIIUIeHHOCTH. KpyroBopoT kucnopoaa B npupoae. O30H — alioTponHast MOAU(UKaLUsA KUCIIO-
pona.

TemoBoit 3pdekT XUMUYECKON peakui, TEePMOXUMUYECKUE YPaBHEHHUS, 3K30- U JHJO-
TEPMHUUECKHUE peaKIMU. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHNE BO3/1yXa, YCUJIEHUE TapHUKOBO-
ro ¢ dexTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. Haxoxenue Bogopoja B Mpupoae, Gpusnye-
CKHE M XMMUYECKHE CBOWCTBA, IPHUMEHEHHE, CIIOCOOBI oTydeHus. KuciaoTs! u conn.

Mousipablii 00b€M ra3oB. PacuéTbl Mo XUMHUYECKUM YPaBHEHUSM.

dusnyeckue cBoiicTBa BoJbl. Boxa kak pactBoputens. PactBopel. HackieHHsle 1 HeHa-
CBILLIEHHBIE pacTBOPHI. PacTBOPUMOCTH BelleCcTB B Bojie. MaccoBasi 1015 BEILIECTBA B pacTBOPE.
Xumuueckue cBoiictBa Boabl. OcHOBaHUA. Ponb pacTBOPOB B MPUPOJE M B JKU3HU 4YEJIOBEKA.
Kpyrosopot Boabl B mpupone. 3arpsa3HeHre NpUpPOIHBIX BoA. OXpaHa M OYMCTKA IMPHUPOIHBIX
BO/I.



Knaccudukanus neoprannueckux coenuHeHuit. Oxcuapl. Kmaccuduxamnus okcuaos: co-
neoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM()OTEpHBIC) U HecosieoOpasyromue. HomeHkIaTypa
okcu0B. U3nyecKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyyenue okcuaos.

OcnoBanust. Knaccupukanuss ocHOBaHMIA: IIENOYM M HEpacTBOPHMbIE OcHOBaHMs. Ho-
MEHKJIaTypa OCHOBaHMH. PU3NUeCKue U XMMUYECKHE CBOMCTBAa OCHOBaHMMU. llomydeHne ocHo-
BaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucnor. @usnueckue U XUMHUYECKUE
cBoiicTBa KucaoT. Psag aktuBHoctu MmetauioB H. H. bekerosa. [Tonydyenue kucior.

Comu. Homenknarypa coineil. @usznueckue U XMMUYeCKHe cBoiicTBa coiel. [lomyuenue
COJICH.

['eneTndeckas cBsI3b MEXKy KJIacCaMU HEOPraHUYECKUX COECTMHEHUII.

Xumuueckuii IKcnepumenm:

KAaueCTBEHHOE ONPEJCIICHUE COJIEPKaHUsl KUCIOpOoJia B BO3yXe, MOIyYeHHEe, COOUpaHue,
pacno3HaBaHUE U W3YUYEHHUE CBOMCTB KHCIIOpOJAa, HAONIOIEHUE B3aUMOICUCTBHUS BEIIECTB C KU-
CJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS U MPEKpAIEHUS TOpeHus (moxapa), 03HaKOMJICHHE C 00-
pasiamMu OKCHJIOB U ONHMCAHUE WX CBOMCTB, MOJIYYEHUE, COOMpPaHNE, pacIIO3HABAHUE U U3yUCHUE
CBOKMCTB Bojiopojaa (ropeHue), B3auMoielicTBre Bojopoaa ¢ okcuaoM meau (1) (Bo3moxHO mc-
MOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOACHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIe-
JIOBaHWE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C PA3IMUHON PACTBOPUMOCTBIO, MPUTOTOBIIEHUE
PacTBOPOB C OMPENEIEHHON MacCOBOM J0JIEd PACTBOPEHHOIO BELIECTBA, B3aUMOIECUCTBUE BOJIbI
C MeTa/ulaMH (HaTpueM U KajbllueM) (BO3MOXHO HCIIOIh30BAHUE BHICOMATEPUATIOB), UCCIIEIO-
BaHuE 00pa3lloB HEOPTraHMUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS OKpa-
CKU MHJIMKATOPOB B PacTBOPaxX KHUCIIOT U IIEJIOUEH, M3yueHue B3aumoeictus okcuaa meau (11)
C PacTBOPOM CEPHOM KUCIIOTBI, KUCIOT C METaJUIaMU, PEaKIMi HEUTpaIu3ally, MOJTy4CHUE HE-
PacTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajlla JIPYTMM U3 PAcTBOpa COJIU, PELICHUE
SKCHEPUMEHTAIBHBIX 33724 110 TeMe «Ba)xHelme KjIacchl HEOPraHMYECKUX COSUHEHUIN».

IMepuoanyeckuii 3axkon u Ilepuoanuyeckass cucrema xumuuyeckux djaemenros /I, W.
MenzaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINUTEILHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBbie MOMBITKH KIacCUPHUKAIMN XUMHUYECKHX 3JieMeHToB. [loHATHE O rpymmax cxon-
HBIX JIEMEHTOB (ILIEJI0YHBIC U IIETOYHO3EMENIbHbIE METAJLIbI, TaJOreHbl, HHEPTHBIE Ta3bl). Diie-
MEHTBI, KOTOpBIE 00pa3yroT aM(OTEpPHBIE OKCUIBI M TUAPOKCHJIBL.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucteMa xuMmudeckux sineMmentoB J[. M. Menge-
neeBa. KopoTkonepuonnas u jmHHonepuoaHas Gopmsl [leprognueckoil CUCTEMBI XUMHYECKHIX
anemeHToB JI. . Menneneesa. [leproas! u rpynmnel. @U3NYECKHUl CMBICIT IOPSAIKOBOTO HOMEPA,
HOMEPOB NEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sA1ep. M3oTomnel. DnekTponsl. CTpoeHHE 3JIEKTPOH-
HbIX 000JI04eK aTOMOB MepBbIX 20 XxuMHueckux ayeMeHToB llepuonnueckoit cucremsr J[. U.
MenneneeBa. XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTa MO €ro nojiokeHuto B [lepuoanueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU N3MEHEHHUS pauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAaAM.

3navenue [lepuoguueckoro 3axoHa u Ileproauyeckoit CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHA HayKu U nipakTuku. [{. 1. MenaeneeB — yu€HbIM U rpakJaHuH.

Xumudeckasi cBsi3b. KoBasieHTHas (MOJSIpHAS] U HETIOJSIPHAS) CBSI3b. DIIEKTPOOTPULIATETb-
HOCTh XMMHYECKHUX 3JIEMEHTOB. VloHHAas CBS3b.



Crenenp okucinenus. OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE peakiuu. IIpoueccsl okucie-
HUS ¥ BOCCTAHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yuyeHHe OO0pa3loB BEIIECTB META/UIOB M HEMETaUIOB, B3aUMOCWCTBUE THUAPOKCHIA
LMHKAa C pacTBOpaMU KHCJIOT M ILEJIOYEH, ITPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIHUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOPEHHE, PEaKLIUHU Pa3JI0KEHUs, COSIMHEHNS).

Mesicnpeomemmuuoie céazu

Peanu3anus MeXnpeaMETHBIX CBS3€H IPU M3YYEHHH XMMHH B 8 KJIACCE OCYILIECTBIISIETCS
yepes3 UCI0Jb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MMOHIATUN, TaK U MOHATUH, SABISIOLINX-
Cs1 CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO111e ecTecTBEHHO-HAyYHbIE MOHATUSA: HAYYHBIH (akT, TMIOTE3a, TEOPHs, 3aKOH, aHa-
JM3, CHHTE3, KJacCU(UKalus, NEepPUOIUYHOCTb, HAOIIOACHNUE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusuka: MaTtepusi, aToM, DJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKIIW], U30TOIBI, pagHoaK-
THUBHOCTb, MOJIEKYJIA, HJIEKTPUUYECKUI 3apsii, BEIIECTBO, TeJO, 00BEM, arperaTHoe COCTOSIHHUE
BEIIECTBA, a3, (M3MYECKUE BETUUYMHBI, €IMHULIBI U3MEPEHUs], KOCMOC, IIIaHeThl, 3B€3/1b1, CoH-
Ie.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MMOPOAbI, MOJE3HbIE UCKONAe-
MBI€, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakus

Ilepunonnueckuit 3akoH. Ilepuonnuueckas cucrema XxumMudeckux siueMeHToB JI. M. Menne-
neeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUECKHUX AJIEMEHTOB TEp-
BBIX TPEX MEPUOJOB, KalKs, KAJIBLUA U UX COCJUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DIIEMEH-
TOB B [lepnonnueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUUECKON CBS3U. THIBI KPUCTAITIMYECKUX PEIIETOK, 3aBU-
CHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKY U BUAA XUMUYECKON CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHUYECKUX BELIECTB. XMMHUYECKHE CBOICTBA Be-
LIECTB, OTHOCAIIUXCA K Pa3IM4YHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, TeHETUIECKas CBSI3b
HEOpPraHMYECKHX BEIIECTB.

Knaccugukanms XuMu4eckux peakuuil Mo pas3inyHbIM MpU3HAKaM (110 YHCIY U COCTaBy
Yy4YaCTBYIOIIMX B PEAaKLUU BEUIECTB, 10 TEIIOBOMY 3(p(eKTy, M0 U3MEHEHHUIO CTENEeHEeH OKHCIe-
HUSI XUMHYECKUX 3JIEMEHTOB, 10 00OPaTUMOCTH, [0 YYaCTHIO KaTalu3aTopa). JK30- U SHAOTEp-
MUYECKHE PEeaKINH, TEPMOXUMHUUYECKHE YPaBHEHHUSI.

IlonsiTe o cxopoctu xumuueckoil peakuuu. [loHatue 06 0OpaTUMBIX U HEOOPATUMBIX
XMMHUYECKUX peakuusax. [IoHaTne o roMOreHHbIX U reTeporeHHbIx peakuusax. [lonstue o karanu-
3e. [lonsaTre o xumMudeckom paBHOBecHH. DAKTOPBI, BIMSIONNE HA CKOPOCTh XUMHUYECKON peak-
LIUU U TTOJIOKEHUE XMMHUYECKOIO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUK, DSJIEKTPOHHBIM OalaHC OKHUCIUTEIBHO-
BOCCTaHOBHTEIBHOM peakuuu. CoCTaBlIeHHE YPABHEHMHM OKHMCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peaxIuii ¢ UCTI0JIb30BaHHUEM METO/A JIEKTPOHHOT 0 OanaHca.

Teopust 3M€KTPOIUTUYECKON AUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTPOoNUThl. KaTtnonsl,
aHUOHBI. MeXaHM3M IUCCOLMALUU BEILECTB C Pa3IUYHBIMM BHJAMU XUMHUYECKOW CBs3H. Cre-
neHb qucconuanuu. CUIbHBIE U C1a0ble JIEKTPOIUTHI.



Peakuun moHHoro oOMeHa. YCIIOBUS MPOTEKaHUs peakldil HOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakiuil. CBoMCTBa KHCIIOT, OCHOBAHMW M COJIEH B CBETE
IIPEICTABICHUH 00 3JIeKTpoauTHYeCKOW aucconuannu. KauectBeHHble peakuuu Ha MoHbL [lo-
HATHE O TUAPOJIA3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — Me-
TaJUTOB ¥ HEMETAJIOB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOPHIa HATPHS ), UCCIICOBAHNE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEeaKlUU OT BO3AECUCTBUS Pa3IUYHBIX (DAKTOPOB, UCCIENIO0-
BaHHE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLUHUAMU KUCIOT, LIeJIoued U
coJyiell (BO3MOYKHO MCIIOJIb30BAHME BHMJIEO MAaTEpUAJIOB), IPOBEIAECHHUE OIBITOB, MILTIOCTPUPYIO-
IUX MPU3HAKKA MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIICICHHE rasa,
o0pa3oBaHuE BOJIbI), ONBITOB, MWILTFOCTPUPYIOIIUX MPUMEPBI OKUCINTEIEHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu pas3iioKeHUs, COCIUHEHUs), PACIIO3HABAHUE HEOPIaHWYECKUX Be-
LIECTB C MIOMOUIbIO KAUECTBEHHBIX pPEaKUil Ha NOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl 1 MX cOeIUHEHHSA

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTe-
neHu okuciaeHus. CTpoeHne U pU3nUecKue CBOMCTBA MPOCTHIX BEUIECTB — IaJION€HOB. XUMHUYe-
CKHE CBOICTBa Ha IPUMEPE XJIOpA (B3aMMOJECHCTBUE C METaJUIaMU, HEMETAJUIAMHU, LIEJI0YaMH).
Xnoposogopona. CossiHasi KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIyYeHUe, IpuMeHeHue. JlelicTBre
XJIOpa ¥ XJOPOBOAOPOJa Ha OpPraHu3M 4YeJoBeKa. BakHelne XJIOpUIBl U MX HaX0XKJIECHUE B
MIPUPOJIE.

OOmas xapakrepuctika 31eMeHTOB VIA-rpynmnbel. OCOOGEHHOCTH CTPOEHHS aTOMOB, Xa-
pakTepHble cTeneHu okuciaeHus. CTpoeHue u puznyeckre CBOMCTBa MPOCTHIX BELIECTB — KUCIIO-
pona u cepbl. AJIIOTPONTHBIE MOTUGUKAIIMHA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA CEPBHI.
CepoBoziopoli, cTpoeHHe, (PU3NUECKUEe U XUMUUECKnue cBOMCTBAa. OKCHIbI Cepbl KaKk NpPeJCTaBU-
TEJIN KUCIIOTHBIX OKCUAO0B. CepHas KHcoTa, (PU3NYECKHe U XMMHUYECKHe CBOMCTBA (00IIHMe Kak
MPEICTaBUTENS KJIAcca KUCIOT U cnenupudeckne). XUMUYECKAE PEaKINH, JIeXKAIHe B OCHOBE
IIPOMBIIIJIEHHOTO Croco0a MOoTydeHus: cepHOU KUCIOThI. Ilpumenenne cepHoil kuciaotsl. Conu
CEpHOI KHCIIOTHI, KadyeCTBEHHAasl peaklus Ha cynbdaT-uoH. HaxoxaeHue cepsl U e€ coeTnHeHUN
B MpHUpoJie. XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl COETUHEHUSMHU Cepbl (KHCIOTHBIE
JIOX/M, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 PE0TBPALICHHUS.

OOmast xapakreprcTuka meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI AaTOMOB, Xapak-
TEpHbIE CTENEHU OKUCIECHHUA. A30T, paclpoCTpaHEHHE B IpUpPOAE, PU3NUecCKHe M XUMHUUYECKUe
cBoiictBa. Kpyrosopor azora B npupojge. AMMuUak, ero (pu3ndeckiue 1 XMMHUECKHUEe CBOMCTBA,
noyiyueHue u npuMmeHenue. Coian aMMOHUS, X GU3NYECKUE U XMMHUECKHE CBOWCTBA, IPUMEHE-
Hue. KauecTBeHHas peaklusi HA HOHbI aMMOHHMs. A30THasi KUCIIOTa, €€ MoylydyeHue, pu3ndeckue
U XUMHYECKHE CBOMCTBa (00IIMe Kak MpeACTaBUTEINs Kilacca KHCIOT M cneuududeckue). M-
M10JIb30BaHUE HUTPATOB M COJEH aMMOHUS B KaueCTBE MHUHEpAIbHBIX y10OpeHui. XumMuueckoe
3arps3HEHUE OKPYXKAIOLIEH cpelibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOX/H, 3arpsa3HeHHe BO3-
nyxa, MouBbl U Bo1oéMOB). Docdop, amnorpomnnsie Mmoaudukanuu pocdopa, pundeckue u Xu-
muueckue corictBa. Okeun docdopa (V) u dbochopHas kucnora, Pu3nyeckne U XUMUICCKUC
CBOIiCTBa, monyyenue. McnonpzoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX Y100pEHHA.

OOmas xapakrepuctika 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, Xa-
paKkTepHble CTENEHU OKHCICHMA. YTJIEepoJ, aJUIOTPOINHblE MOAM(UKALNYU, paclpOCTpaHEHHE B
npupoje, GU3nuecKue u XuMudeckre cBoiictea. AxacopOuusi. Kpyropopot yrieposa B mpupose.
Oxcuppl yriaepoaa, ux (pU3NYECKUE M XUMHUYECKHE CBOMCTBA, I€WCTBUE HA JKHUBBIE OPTaHU3MBI,



MOJyYeHHEe U MPUMEHEHHEe. DKOJOrHYeCcKUue MpoOJIeMbl, CBA3aHHbIe ¢ OKcHaoM yriepoaa (1V),
THITOTE3a II100aJTbHOT0 OTETUICHHS KIIMMaTa, MapHUKOBBINA dPPEeKT. YToabHas KHCIO0Ta U €€ CO-
1M, uX (pU3nUecKue U XUMHUYECKUE CBOMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas peak-
U Ha KapOoHaT-uoHbl. Mcnonb30BaHue KapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIICHHOCTH U
CEJILCKOM XO3SIHCTBE.

IlepBoHauyasibHble NOHATUS 00 OPraHMYECKHUX BEILIECTBAX KAK O COCIMHEHMAX Yriepoja
(MeTaH, 3TaH, STWIEH, alleTUIEH, 3TaHOJI, INIMLEPHH, YKCYCHas kucioTa). [IpupoaHble HCTOUHU-
KM YIJIEBOAOPOJOB (yrojib, MPUPOAHBIN Tra3, HE(Th), MPOAYKTHl X mepepaboTku (O€H3UH), UX
poJib B OBITY U MpOMBINUIEHHOCTH. [ToHATHE 0 GMOIOTHYECKH Ba)KHBIX BEIIECTBaX: JKUpax, Oe-
Kax, yrjeBoJlax — U UX POJIM B KU3HHU YejoBeka. MaTepuanabHOE €IMHCTBO OPraHUMYECKUX U He-
OpPraHUYECKHUX COEIMHEHUH.

Kpemuuii, ero ¢pusnyeckre 1 XMMUYECKHE CBOMCTBA, MMojlydyeHne U npuMmenenue. Coenu-
HEeHUsI KpeMHUs B mpupoae. O0mme npencrasienus 00 okcue kpemuus (1V) u kpemMHHEBOi Ku-
ciote. CUIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHele ctpouTenbHble
MaTepHualibl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipo6iieMbl 6€30macHOro NCHOb-
30BaHUs CTPOUTENIbHBIX MATEPUAJIOB B IOBCEIHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

u3yueHHe 00paslioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, MIPOBEICHHUE
KAaueCTBEHHBIX peaklUui Ha XJOPUA-UOHBI M HAOJIIO/IEHNE NMPU3HAKOB MX MPOTEKaHUs, OIbITHI,
oTpakaromue (pU3NUecKue U XUMHUYECKHE CBOWCTBA IaJIOT€HOB M UX COEJUHEHHUI (BO3MOXKHO
WCIIOIb30BaHUE BUICOMATEPUAJIOB), O3HAKOMIICHHE C 00pa3liaMu XJIOPUIOB (TaJOTeHUIO0B), 03-
HaKkoMJIEHHE ¢ oOpa3lamu cepbl U €€ COeIMHEHMSIMM (BO3MOXXHO HCIOJIb30BAaHUE BUIEOMaTe-
puanoB), HaOMIOJEHUE Mpoliecca OOYIJMBAHMS caxapa IOJA JeHCTBUEM KOHLEHTPHUPOBAHHOM
CEPHOM KHMCIIOTHI, U3yYEHUE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHON KHUCIIOTHI, IPOBEICHHUE
KayeCTBEHHOW peakluu Ha Cyib(}aT-MOH U HAOJIOACHUE NMpU3HaKa €€ MPOTEKaHus, O3HaAKOMJIe-
HUE ¢ (U3NUYECKUMHU CBOWCTBAMHM a30Ta, pochopa U UX COETUHEHUH (BO3MOMKHO UCIIOIb30BaHUE
BHJICOMATEPUAIIOB), 00pa3aMu a30THBIX B (OCPOpHBIX yI0OpEHU, MONTydeHHE, COOUpaHue,
pacro3HaBaHHe U U3y4YE€HUE CBOWMCTB aMMHaKa, IPOBEJCHUE KAUEeCTBEHHBIX peakluili Ha MOH aM-
MOHHUS U pochaT-uOH U U3yYeHHE NMPU3HAKOB MX MPOTEKAHUS, B3AaUMOJICHCTBHE KOHLIEHTPUPO-
BaHHOW a30THOHM KUCJIOTHI C ME/bI0 (BO3MOXKHO MCIIOJIb30BaHHE BHMJICOMATEPUANIOB), U3yUEHUE
MoJIeNIel KpUCTAUTMUECKUX PEeIETOK anMasa, rpadura, QpyiiepeHa, 03HaKOMICHHE C IPOLIECCOM
aIcopOIMK PaCTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOras3a, Io-
JTy4eHue, coOupaHue, pacliO3HABaHUE M M3YYEHHUE CBOMCTB YIJICKHCIIOTO rasa, IpOBEJIeHUE Ka-
YECTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-MOHBI U M3yYCHHE MPU3HAKOB UX MPOTEKAHMUS,
O3HAaKOMJIEHHE C MPOAYKIHEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEUICHHE SKCIIEPUMEHTAIbHBIX
3aja4 1o TeMe «BaxkHele HeMeTaulbl U X COSAMHEHUS.

MeTtanibl M X COeTHHEHUS

OO01as xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBaHUM UX IOJIOXKE-
Hus B [lepuoanueckoit cucreme xummuueckux 3nemeHToB /1. M. Menneneesa u cTpoeHus: aTOMOB.
Crpoenne metamnoB. MeTamnueckas CBS3b M MeETaNIMYecKas KpPUCTAJUIMUECKas pEIETKa.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHU MeTaIoB. PU3NYECKUE U XUMHYECKHE CBOMCTBA METall-
70B. Ob1me cnocoOsl noiaydeHus: MeTayioB. [IoHsATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIE CIIOCO-
OBl 3a1UTHI UX OT Koppo3uu. CriaBsl (CTaib, YyTryH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE
B OBITY U IPOMBIIIJICHHOCTH.

[I{enounsle MeTasuIbl: OJ0KeHUE B Ilepnonnueckoil cucteMe XUMHUYECKUX 3J1€MEHTOB /1.
WN. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXAe€HHE B npupozae. dPuznyeckue U XUMHUYECKUE



CBOMCTBa (Ha mpuMmepe HaTpust U Kaiust). OKCUIbl U TUAPOKCUJIBI HATpUs U Kanus. [Ilpumenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHUIA.

[[lenouHO3eMENBHBIE METAIIJIBI MATHUN U KaJbLUW: TToJ0KeHue B [lepuoauyeckoil cucre-
Me Xxumudeckux 3yeMeHToB Jl. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HaX0XKJICHUE B MIPUPOJIE.
@OuU3NYECKE U XMMHUYECKHE CBOMCTBA MAarHus M KajblMs. BaxkHeWme COCOUHEHHS KaJbIUs
(okcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunuil: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux snemenron J1. M. Men-
JiefieeBa, CTPOEHHUE aTOMa, HaXO0XJIeHue B npupoae. Duznueckue 1 XUMUYECKUE CBOMCTBA aJlk0-
MUHUS. AMQOTEepHBbIE CBOMCTBA OKCUA U TUAPOKCUIA aTIOMUHUSI.

Keneso: nonoxenue B Ilepuoanyeckon cucreme XxumMudeckux syeMeHToB J[. . Menne-
JeeBa, CTPOEHUE aToMa, HaXOXKJAeHue B npupoae. PU3nyecKrue 1 XUMUYECKHE CBOMCTBA Kelle3a.
Oxcunsl, runpokcunsl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U OTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CIUIaBOB, UX (M3MUYECKUMHU CBOWCTBAMHU, H3yUe-
HUE PE3yIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIOJIH30BaHUE BUACOMATEPHATIOB), OCOOCH-
HOCTEH B3aMMOJICHCTBUS OKCHUIA KabIIUA ¥ HATPUsI C BOJOM (BO3MOXKHO MCIIOJIb30BAHNE BHUJIEO-
MaTepHaoB), UCCIEA0BAHUE CBOMCTB KECTKOW BOJBI, MpoLiecca TOPEHHs Kelle3a B KUCIOPOe
(BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX peak-
LMW Ha MOHBI: MarHMs, KaJabIus, aTlOMUHUS, IMHKA, kene3a (1) u xeneza (I11), meau (1), Ha-
OJIfoJIeHNE W OMHUCaHKe TMPOIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMH HATpUs, KAl U KaJlblIUs
(BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB), HUCCICIOBAaHUE aM(OTEPHBIX CBOWCTB THJPO-
KCHJa aJOMHMHMS U THAPOKCUAA LUHKA, PEIICHHUE 3KCIIEPUMEHTAIbHBIX 3a7ad 1o Teme «Bax-
HEWIMe METaJUIbl U UX COSAUHEHUS».

XuMus 4 OKpy:Kaoas cpeaa

BemectBa u Marepuainsl B TOBCEJHEBHOW KM3HM 4YelIOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBast moMoIb Py XUMHUYECKUX 0KOTax M OTPaB-
JICHUSIX.

XUMUYecKoe 3arpsi3sHEHHE OKpY)Karollel cpe/sl (MpeaenbHas JOMmycTUMasi KOHIIEHTpalus
BemecTs, najiee — [1JIK). Pons XxuMuu B pelieHnn 3KOJIOTUYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0pasioB MaTepuaioB (CTEKJIO, CINIABbI METAIUIOB, IOJTUMEPHBIE MaTepHAIIbI).

Mescnpeomemmnuie ceasu

Peanu3anus MexXnpeaMETHBIX CBS3€H IPU M3YYEHHH XMMHHU B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIONIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHIA, TaK U MOHSATUH, SABISIOMIUX-
Cs1 CHCTEMHBIMU JJIS OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAayuHbIe TOHATHA: HAy4yHBIA (haKT, TUMIOTE3a, 3aKOH, TEOpHUs, aHa-
JU3, CUHTE3, Kiaccu(uKalms, MepUOIUIHOCTh, HAONIOICHUE, YKCIIEPUMEHT, MOJACIHUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBINA A(D(PEKT, TEXHOTOTHS, MaTEPUAIBI.

®duzuka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIIUJ, U30TOMbI, PaAHOaK-
TUBHOCTbB, MOJICKYJIa, JIEKTPUUCCKHUIA 3apsi]l, TPOBOIHHUKH, TIOTYIIPOBOIHHUKH, TUIICKTPUKH, (O-
TO3JIEMEHT, BEUIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEILleCTBa, a3, pacTBOP, pacTBOPH-
MOCTb, KpUCTAJNINYECKasl PEHIETKA, CIIIaBbl, (PU3NUECKHE BEIMYUHBI, €AUHHUIIBI U3MEPEHUs, KOC-
MHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dortocuHTe3, nbixanwe, Omocdepa, 3KOCUCTEMA, MHHEpAJIbHBIC YIOOpEHWS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.



I'eorpadus: atmocdepa, runpochepa, MUHEPaAJbl, TOPHBIE MOPO/BI, MOJIE3HbIE UCKOIae-
MbIE, TOILJIUBO, BOJHbIE pECYpCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS IPOTPaMMBI OCHOBHOTO 00IIIETO 00pa3oBaHUsI TOCTH-
rafoTcs B X0JIe OOYYCHHSI XMMHUH B €JUHCTBE YICOHOW W BOCITUTATEIBHOMN IEATEIBHOCTH B COOT-
BETCTBHU C TPAAUIMOHHBIMH POCCUHCKUMH COLIMOKYIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH
[EHHOCTSIMH, TIPUHITHIMA B OOIIECTBE NMpaBWJIAMH W HOPMaMH IOBEIEHHUS U CHOCOOCTBYIOT
IpOLIECCaM CaMOIIO3HAHHS, CAMOPA3BUTHUS U COLMATM3ALUH 00yJIatOIIHXCA.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOICTBOBATHCS CHC-
TEMOMH MO3UTHBHBIX IEHHOCTHBIX OPUEHTAILINI M PacIIMPEHNE OIBITA JESITeTbHOCTH Ha €€ OCHO-
B€, B TOM YHCJI€ B YaCTU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOMICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEINIO, TOHUMAHUs 3HAUCHHUS XUMHUYECKOW HAyKU B )KM3HHM COBPEMEHHOI'O OOIecTBa, CIIO-
COOHOCTH BIIQZIETh JOCTOBEPHOW MH(OpPMANKEH O MEPEeIOBhIX JOCTH)KEHUSIX U OTKPHITUSX MH-
POBOI M OTEYECTBEHHOHM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHUIX 00 YCTPOHCTBE MHpa
1 O0IICCTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHMA:

MIPEICTABICHHU O COLMAIBHBIX HOPMax U MpaBWIaX MEXIMYHOCTHBIX OTHOILEHUH B KOJI-
JEKTUBE, KOMMYHHUKAaTHUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO MOJE3HOH, yueOHO-
MICCIIEIOBATEIILCKOM, TBOPUECKOW M JPYIHX BUIAX JIESATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOHM JIeSITENFHOCTH MPU BBIOJHEHUH Y4eOHBIX, MO3HABATENIBHBIX 3aJ]1a4, BBHIIIOJHEHUU
XUMHAYECKHX YKCIIEPUMEHTOB, CO3/IaHUHN YIEOHBIX TIPOCKTOB, CTPEMIICHHUS K B3aHMOIIOHIMAaHHUIO
¥ B3aMMOIIOMOIIU B ITPOIIECCE ATOW YU4eOHOW NesITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IOBE-
JICHUE U TOCTYIKH CBOMX TOBapuUIIeW C MO3UIUH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
OCO3HaHUS MOCJIEICTBUN ITOCTYIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE IMPECTaBICHUA O BEUIECTBE M XMMHUYECKOM PEaKIMU, COOTBETCT-
BYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAayKH M COCTABISIOIIME OCHOBY U HOHMMAaHHS
CYIIHOCTH Hay4YHOH KapTHUHBI MHUpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOBI, B3AUMOCBSI3SIX YEJIOBEKA C MMPUPOTHON CPEOH, O POITM XUMHUH B TIO3HAHUH 3THX 3aK0-
HOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHN MO0 XUMHUH, HEOO-
XOIMMBIe /ISl OOBSICHEHUST HAOJI0aeMBIX TIPOIIECCOB M SIBJICHUH, TIO3HABATEIbHOM, HH(OpMa-
IIMOHHOW M YHUTATENbCKOW KYJIbTYpHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATENILHON paboOTHI ¢ yueO-
HBIMU TEKCTaMHM, CIIPAaBOYHOM JUTEPaATypOil, TOCTYIHBIMA TEXHUYECKUMH CpeacTBaMH HH)OP-
MAaIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHUIO U MMO3HAHMIO, JTI0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K Ca-
M000Opa30BaHUIO, POSKTHON M MCCIIEIOBATEIBCKON NESTEILHOCTH, K OCO3HAHHOMY BBHIOOpPY Ha-
NPaBJICHHOCTH ¥ YPOBHS 00y4eHHS B NabHEHIIIEM;

4) hopMupOBaHHS KYJIbTYPHI 310POBbS

0CO3HAHME IIEHHOCTH YXH3HH, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 3[J0OPOBBIO, YCTAHOB-
KM Ha 3/I0pOBBI 00pa3 >KU3HHM, OCO3HAHME IOCIEJICTBUH W HENPUSATHE BPEAHBIX NPUBBIYCK
(ynotpe0GiieHus1 aJKorosisi, HAPKOTHUKOB, KypeHHs), HeOOXOAMMOCTH COOJIOIeHUs TpaBuil 6e30-
MACHOCTH TPY OOPAIICHUN C XUMHYECKIMH BEIIECTBAMHU B OBITY U PEabHOM JKU3HHU;



5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K NMPAKTHYECKOMY M3Y4YeHHUIO mpodeccuii U Tpyaa pa3InaHOro poja, yBaKEHHE K
TPYAY U pe3ysIbTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHMS NIPEAMET-
HBIX 3HAHHH 110 XUMUH, OCO3HAHHBIA BHIOOP MHIMBHUYaJIbHON TPAEKTOPUH MPOJOIIKEHUsT 00pa-
30BaHUA C YUETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB
1 noTpeOHOCTeH, yenemHoH NpopecCuOHaIbHON ACSITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX yMe-
HUI, TOTOBHOCTB a/IalITUPOBATHCS B MPO(ecCHoHaIbHOI cpee;

6) IKOJIOrM4€eCKOr0 BOCIIUTAHUSI:

9KOJIOTMYECKHU 11esieco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, TIOHUMaHNE IIEHHOCTHU 3/J0POBOTO M 0e30macHOro odpasa KHU3HHU, OT-
BETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (M3NYECKOMY U ICUXUYECKOMY 3/10pPOBBIO, OCO3HA-
HHUE [IEHHOCTU COOJIIOZICHUS MTPaBMJl 0€30I1acHOr0 MOBEACHHUS P paboTe ¢ BElLIeCTBAaMH, a TaK-
K€ B CUTYalMSIX, YTPOKAKOUIUX 30POBBIO U KU3HH JIIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HaHUS, MOJTydyaeMble MIPU U3YYEHUH XUMUHM, Ul PEIeHUs 3a-
Jla4, CBA3aHHBIX C OKPYKAIOLIEH IIPUPOJHON CPENOM, Ul MOBBIIIEHUS YPOBHS 3KOJIOTMYECKON
KYJIbTYpPbl, OCO3HAHHUS IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKHUX MPOOJIeM U MyTeH MX pelieHus
IIOCPECTBOM METOJO0B XMMMH, YKOJIOIMUECKOIO MBILUICHHS, YMEHHsI PyKOBOJICTBOBAaTbCS UM B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe meTampeaMeTHBIX pe3yabTaTOB BBLACIAIOT 3HAUMMbIE AJIs1 (OPMHUPOBAHUS MU-
POBO33peHMsI OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOpHs, MPUHLIUI, TUTIOTE3a, (PaKT, cucTemMa, Ipo-
LIECC, SKCIEPUMEHT M JpPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
MpeaIMETax M MO3BOJIIOT HA OCHOBE 3HAHUW U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHpa, U YHHMBEpcajbHble ydeOHble NEHCTBUS (IIO3HABATEJIbHBIE,
KOMMYHHUKaTHBHBIE, PETr'YJIATUBHBIE), KOTOpble 00eceunBaoT (OPMUPOBAHNE FOTOBHOCTH K Ca-
MOCTOSITETIbHOMY TVIAHUPOBAHUIO U OCYILIECTBICHHUIO YUeOHOH e TeNbHOCTH.

Ilo3HaBaTebHBIC YHHBepPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBrble Jjornyeckue neicTBuA:

YMEHHMSI UCIIOIb30BaTh MIPUEMBI JIOTHYECKOTO MBIIIIEHHS] TP OCBOEHUU 3HAHUMN: paCKpbI-
BaTh CMBICJI XUMMUYECKUX MOHATUH (BBIAEIATh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh B3au-
MOCBSI3b C JIpYTUMH HOHSATHIMM), HCIIOJIb30BATh MOHATUS 11 OOBSICHEHUS OTJCJIbHBIX (PAaKTOB U
SBJICHHUH, BHIOWPATh OCHOBAHHS M KPUTEPUH IS KIacCU(UKAUN XUMHUYECKUX BEIIECTB M XH-
MHUYECKHUX PEaKIMi, YCTAHABIMBATh NPUYMHHO-CJIECICTBECHHbBIE CBA3M MEXIY O0BEKTaMH U3yye-
HUS, CTPOUTH JIOTHUECKUE PACCYKACHUs (MHAYKTHUBHBIC, ACIYKTUBHBIC, 110 AHAJIOTUH), J1€1aTh
BBIBOJIbI U 3aKJIFOUCHUS,

YMEHHUE NPHUMEHATh B NPOLECCEe MO3HAHUS MOHATHS (IpeAMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3YEMbIE B XUMUH, PE0OPa30BbIBATh HIMPOKO MPH-
MEHSIEMbIE€ B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XU-
Muueckas ¢opMysia M ypaBHEHHE XUMHUYECKOM peakuud — TMpHU pelIeHuu ydeOHo-
IIO3HABATENBHBIX 3a/1a4, C Y4ETOM JTUX MOJCIBHBIX IPEICTABICHUN BBIABIIATh U XapaKTepU30-
BaTh CYILECTBEHHbIE IPU3HAKU H3y4aeMbIX OOBEKTOB — XMMMUYECKHX BEILECTB U XUMHUUYECKUX
peaxIyii, BHIBIATH O0IME 3aKOHOMEPHOCTH, IPUUUHHO-CIIEICTBEHHBIE CBS3U M IPOTUBOPEUHS
B M3y4aeMBbIX IIpoLeCcCax U SABICHUIX.



basoBbie ucciieioBaTe/ibCKie 1eHCTBUA:

YMEHHUE HCIOJIB30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHUSA, a
TaKXe B KA4eCTBE OCHOBBI JJIs1 (DOPMUPOBAHMS TUIIOTE3BI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bI-
BAEMBIX CYXKIECHUU;

MpUOOpETeHNE OIbITa O TUIAHWPOBAHUIO, OPTaHW3allMd W TPOBEICHUIO YYCHHYECKHX
AKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOJA0M MpOIiecca, CaMOCTOSTENILHO TPOrHO3UPOBATh €T
pe3ynbrat, GopMyaupoBaTh 0000IIEHUS U BBIBOBI MO PE3YNIbTaTaM MPOBEAEHHOTO ONBITA, HC-
CJIEJIOBaHUS, COCTABISITh OTYET O MPOAETIAHHOM paboTe.

PatGora ¢ ungopmaumeii:

YMEHHE BBIOMPATh, AaHATM3UPOBATH U HHTEPIPETHPOBATH MH(OPMAIIUIO PA3INIHBIX BUIOB
1 GOPM IMPEIICTABICHUS, TOTYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEPATypa
XUMHUYECKOTO COJIepKaHus, CIpaBOYHbIe mocobus, pecypchl MHTepHeTa), KpUTUYECKH OICHU-
BaTh IPOTHBOPEYHBYIO U HEIOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHUE MPUMEHSTh Pa3IMYHbIC METOJIbI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe WHPOPMAILIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHHUST yU4EOHBIX U MTO3HABATEIBHBIX 3a/1a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHWE OmbITa B 00JACTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHIA, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BAaHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUsT HHPOP-
Mallii ¥ WUTFOCTPUPOBATH peliacMble 3a/1aUd HECIOKHBIMH CXEMaMH, JHarpaMMaMH, APYyTUMU
(opmamu rpauKy ¥ UX KOMOMHALUSIMY;

yYMEHHUE UCTIOB30BaTh U aHAIM3UPOBAThH B IpoIlecce YUeOHOM M MCCIIe0BATEIBCKOM /e si-
TEJILHOCTU UH(POPMAIIUIO O BIMUSHUYU MPOMBIIIJICHHOCTH, CEJIbCKOTO X03sHUCTBAa M TPAHCIIOPTA HA
COCTOSIHHE OKPYKaroLIEN TPUPOJTHOMN CPEIbIL.

KoMMyHUKaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIE JIeiCTBHUS:

YMEHHUS 3a71aBaTh BOMPOCHI (B X0JI¢ IMajora u (M) JUCKYCCHH) TI0 CYIIECTBY 00CYyKIae-
MO# TeMbl, POPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO BBIMOJHEHUS MPEII0KECHHON
3a/1a49u;

YMEHUS TPEJICTABIISIT IOJTYYCHHBIC PE3YIIbTAaThl TO3HABATEIILHOU JACSITEIBHOCTH B YCTHBIX
Y MUCHhMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIlUI0 PE3YJIbTATOB BBIMOTHEHUS XUMUYECKOTO DKCIIe-
puMeHTa (71a00paTOPHOTO OIBITA, TA0OPAaTOPHOW PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIECTB,
y4eOHOT0 MPOEKTa);

yYMEHUSI y9eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHOH U
WCCIIEIOBATEIILCKOM ICATEIBHOCTH MIPH PEUICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yd4€Ta 00-
IIMX WHTEPECOB U COTJIACOBAHUS MO3HUIMK (00CYX IeHHS, 0OOMEH MHEHHUSMHU, «MO3TOBBIE IITYP-
MBI», KOOPJAWHAIUS COBMECTHBIX JCHCTBHIA, OTIPECIICHHE KPUTEPHUEB IO OIICHKE KAa4eCTBa BHI-
MTOJTHEHHOM pabOoThI U APYTHE).

PeryjiiTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHUE CaMOCTOSITENIbHO OTPEACTATh eI NeTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIHHOCTh, BRIOMPATh HAM-
Oonee r¢h(heKTUBHBIE CIIOCOOBI PEIICHUS yU4eOHBIX W IMO3HABATEIBHBIX 33/1ad, CAMOCTOSTEIHHO
COCTABJIATh WJIA KOPPEKTHPOBATH MPEUIOKEHHBIN aJTOPUTM JCHCTBUI MPU BBHIOJHCHUU 3a]1a-
HUK ¢ Y4€TOM MOJIYYCeHHUs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIIHIX,
OLIEHUBATh COOTBETCTBHUE IMOJYYCHHOTO pe3yJbTaTa 3asBJICHHON €)M, YMEHUE HCIIOIB30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeéMble B YCIIOBUH 3aJIaHUA.



INPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOEHHIO 00S3aTEIBHOIO COAEpIaHMs, ycTa-
HOBJICHHOT'O JJaHHOM (enepanbHON paboueil mporpaMMoii, BBIIESAIOT: OCBOCHHBIE 00ydYarouu-
MUCS Hay4HbI€ 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUIM, crieruduuecKue A npeaMeTHONl obac-
TU «XUMUSA», BUIBI JAESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETallu, peoo-
Pa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K xoHIy oOyuenus B 8 Kiacce mpeMeTHbIe pe3yibTaThl HA 0a30BOM ypOBHE JOJDKHBI OT-
paxatb chOPMUPOBAHHOCTh Y OO YyUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJEKYJIa, XUMUYECKUN
AJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPO/IHAS U HEOJIHOPOI-
Hasl), BAJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas U MOJIEKYJIsIpHas Macca, KOJUYeCTBO Be-
LIECTBA, MOJIb, MOJISIPDHAsT Macca, MaccoBasi J0JII XMMHUYECKOrO JJIEMEHTA B COCIMHE-
HUU, MOJIAPHBIA 00BEM, OKCU, KUCIIOTa, OCHOBAHHE, COJIb, FJIEKTPOOTPUIIATENLHOCTD,
CTETIeHb OKUCIICHHSI, XUMHYECKasi peaklus, KIacCu(uKaus peakuii: peakluu coeau-
HEHUS, PEaKIUN PA3I0KEHUsI, peaklluy 3aMeIleHus, peakuuu oOMeHa, 9K30- U 3HJO-
TEPMHUECKHE PEaKlMu, TEIUIOBOH 3¢ deKT peakuuu, SApO aToMa, SIEKTPOHHBIN CIOU
aToMa, aTOMHAas OpOUTAlb, PAInyC aTOMa, XUMUYECKasl CBSA3b, MOJISIPHASI M HETIOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAsI CBS3b, MOH, KATHOH, aHUOH, PacTBOp, MaccoBas J0Jis Be-
niecTBa (MpOLEHTHAs KOHIIEHTPAIIHsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHH M MPUMEHATH 3TH I10-
HATHUS NIPY OMMCAHUU BEUIECTB U UX MPEBPALCHUN;

UCTIOJIF30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUS ()OPMYIT BEIIECTB M YpaBHE-
HUW XUMHUYECKUX PEaKLU;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHHSX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAITIC)KHOCTh BEIIECTB K OMpe-
JENEHHOMY KJIacCcy COSAMHECHHIA 110 (hopMyJiaM, BHJI XMMHUYECKOHN CBsI3U (KOBaJCHTHAS
Y MOHHAs1) B HEOPTaHUYECKUX COETMHEHUSX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MMOHUMaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX IO-
noxxeHus B llepuonnueckoil cucteme, 3aKOHOB COXPAHEHUsI MacChl BELIECTB, IOCTOSH-
CTBa COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOTraapo;

OMKCHIBATh U XapakTepu3oBath Tabmuunyro Gopmy Ileproanueckoit cucteMbl XUMU-
YECKUX JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas noarpymnna (A-rpymmna)» u «no0ou-
Has noarpynmna (b-rpymmna)y», Manbie 1 OOJNbIINe MEPUOIbI, COOTHOCUTH 0003HAUYCHHS,
KOTOpble uMeroTcs B Tabnuue «llepuoanueckas cucteMa XMMHUECKUX 3JIE€MEHTOB /1.
N. MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHX
AIIEMEHTOB (COCTaB M 3apsll sApa, o0lIee YUCIO 3JIEKTPOHOB U paclpesielieHue UX 10
AIIEKTPOHHBIM CJIOSIM);

KJ1acCu(UIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUYECKUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3 (-
ekry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, MOATBEPK/as ONMHMCAHWE NMPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCT-
BYIOLIUX XUMHUYECKUX PEAKIIHI;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSAX;



BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO H MOJIAPHYIO MAacChl BELIECTB, MaCCOBYIO
JTOJTF0 XUMHUYECKOTO AJIEMEHTA 10 (hopMyJie COeTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKkuu;

MIPUMEHSATh OCHOBHBIE ONEPAllMH MBICIUTEILHON NESITEIBHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IlIeHNEe, CUCTEMATHU3AIIHNIO, KIacCU(DUKAINIO, BBISIBICHUE TPUUYUHHO--
CIIEICTBEHHBIX CBS3EM — JJISl U3YUEHUsI CBOMCTB BEILIECTB U XUMHUYECKUX PEAKUUM, €C-
TECTBEHHO-HAyYHBIE METOJbI MMO3HAHUS — HAONIOACHHUE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN );

CJIeoBaTh MpaBUiIaM IMOJIb30BAHMS XUMUUECKON MOCY0i U 1abopaTopHbIM 0060pyI0-
BaHHEM, a TAKXKe MpaBUIaM OOpAIICHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYK-
[USMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OTBITOB TIO MOTYYCHUIO U COOU-
paHuIo ra3000pa3HBIX BeHlecTB (BOAOPOJA U KHCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB
C OINpENEIEHHON MAaCCOBOM JI0JIEM pPACTBOPEHHOTO BEILIECTBA, IUNIAHUPOBATh U MPOBO-
JIUTh XUMAYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U KUCIIOT €
MOMOIIIBI0 MHIUKATOPOB (JIaKMYC, peHOI(PTaTeHH, METHIOPAHK U IPYTHE).

K xoHIty oOyueHus B 9 Kjacce mpeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OT-
paxaTth CHOPMHUPOBAHHOCT Y 00YUAIOIINXCS YMEHUM

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHI: XMMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHMS, XUMHUYECKass PEaKUusl, XUMHUYECKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiyu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, ANEKTPOIUTHYECKAsT AUCCOIUAIINS, PeaKIud HOHHOTO OOMeHa, KaTa-
JU3aTOP, XUMHUYECKOE PABHOBECHE, OOpaTHMble M HEOOpAaTUMBIE PEaKIUH, OKHCIIHU-
TEJIbHO-BOCCTAHOBUTENIbHbIE PEAKLUU, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, AJIJIOTPOIHs, aMPOTEPHOCTh, XUMUYECKasl CBSI3b (KOBAaJIEHTHAs, HOH-
Has, METAJUIMYECcKas), KpUCTAJIIMUEcKasl pemérka, Koppo3us METauloB, CIUIABbI, CKO-
POCTh XUMHUYECKOM peakIuu, mpeaeapHo aonyctumas konuentpanus 11K Beniectsa;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHH U MPUMEHATH ITH I10-
HATHS [IPY OIMCAHUU BELIECTB U UX MPEBPALCHUN;

UCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUsS ()OPMYIT BELIECTB U YpaBHE-
HUM XUMUYECKUX PEAKIINIA;

ONpEENATh BAJIEHTHOCTh M CTENIEHb OKUCIIEHUS XUMHUYECKHX 3JIEMEHTOB B COEAMHE-
HUSAX Pa3JIMYHOTO COCTaBa, MPHUHAIIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIAcCy CO-
eMHEHMH 10 GopMyliaM, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS, METaJINYe-
CKasl) B HEOPraHMYECKNX COEAMHEHUSX, 3aps]l HOHA 110 XUMUYECKOU popMmyIe, Xxapak-
TEp Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCIMHEHHM, THUI KPUCTAUITMYECKOU
PELIETKY KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbici [lepunonnueckoro 3akona [{. . MennaeneeBa u 1eMOHCTPUPOBATh
ero MOHMMAaHHUE: ONUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy Ilepuoauueckoii
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh IOHATUS «rJaBHas noiarpynmna (A-
rpynma)» u «mnobounast noarpymnmna (b-rpynmna)», mManbsie U 60JbIINE TIEPHUOIBI, COOTHO-
CUTHh 0003HAYEHUs, KOTOPhIE UMEIOTCS B MEPHUOAMYECKON TabIuIle, C YUCIOBBIMU Xa-
pPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sA1pa,
o011ee YMCII0 AIIEKTPOHOB U pacHpeiesieHHe UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH
001111€ 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB AJIEMEHTOB U UX COEIMHEHUI B Ipese-
J1aX MaJIbIX MEPUOAOB M IJIABHBIX MOATPYII C Y4ETOM CTPOCHHS X aTOMOB;



KIIACCU(UIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XHMHUYCCKUE
peakuu (10 YUCIy ¥ COCTaBy yYaCTBYIONIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3 (-
bekTy, Mo U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBAaTh) oOLIMe U crienuduyecKkre XMMHIECKUe CBOICTBa Mpo-
CTBIX W CIJIOXKHBIX BEIIECTB, MOATBEPKAas ONMCAHUE NPUMEPAMH MOJEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTUUECKON JUCCOLMAIMU KUCIIOT, HIEJI0YEH U CONeH,
MIOJIHBIE U COKpANICHHBIC YPABHEHUS PEaKlMii MOHHOTO OOMEHA, YpaBHEHUS pPEakluid,
MOATBEPKIAIONINX CYIIECTBOBAHUE T'C€HETUYECKOW CBSI3U MEXIY BEIIECTBAMH pa3iny-
HBIX KJIaCCOB;

PACKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA TOCPEACTBOM CO-
CTaBJICHHS JICKTPOHHOTO 0aNaHCca ATUX PeaKInii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUI B pa3JIMUHbIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (POopMyIie COeTUHEHNsI, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XMMHUYECKOM peaKIuu;

coOmoaaTh MpaBujia MOJB30BAHUS XUMHYECKOU MOCYI0 U J1abopaTOpHBIM 000pYI0-
BaHMEM, a TaK)Ke IMpaBuUjia OOpaIICHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIU -
MU TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHUIO U cOOupa-
HUIO Ta3000pa3HBIX BEIIESCTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIONIME KAUECTBEHHBIM COCTAaB Pa3jIMYHbIX BEIIECTB:
pacmo3HaBaTh OINBITHBIM MyTEM XJIOpHI-, OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cu-
JUKaT-, Cyab(dar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMSI M MOHBI M3yYEHHBIX METaJl-
JIOB, MPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX BEILIECTB;

MPUMEHATH OCHOBHBIE OMEPAIMH MBICIUTEIBLHON JCATEIPHOCTH — aHAJIW3 W CHUHTE3,
cpaBHEeHHE, 0000IICHIE, CHCTEeMATU3AIINIO, BBISBICHUE IPUIHMHHO-CIICJICTBEHHBIX CBSI-
3€d — I U3Y4YE€HUs CBOMCTB BEIIECTB U XUMHUYECKUX PEaKINil, €CTECTBEHHO-HAYyYHbIE
METO/bI TIO3HAHUS — HAOJIIO/ICHHE, U3MEPEHHE, MOJISTUPOBAHKE, DKCIIEPUMEHT (peatb-
HBIH u MBICJIEHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHble IIpakTH4eckue
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoTbI
Pa3nen 1. [lepoHayajibHble XUMUYECKUE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUA WM NPaKTH- 5 5 bubnnorexa [IOK
' YECKOM JeATENBHOCTH YEIIO- https://m.eds00.ru/7f41837¢
BEKa
12 BemectBa u XuMHUECcKHE 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Htoro mo pazneny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHMIEeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilons- 6 1 bubmuoteka LIOK
' Tre 06 OKCHaax https://m.edso00.ru/7f41837¢
Bognopon. Ilonstue o ku- bubnnorexa [IOK
2.2 8 1
CJIOTaxX U COJISIX https://m.edso0.ru/7f41837c
53 Bonma. PactBopsl. Ilonsitue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
OcHoBHbIE KJIACCBI
2.4 HEOPraHUYECKUX 1 1 1 bubmmorexa [IOK
' P y +3 peseps https://m.edsoo.ru/7f41837¢c
COEJIMHEHUI
Hroro o pasneny 33

Paznen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuuyeckux ieMenToB [. U. MenpgeseeBa. Ctpoenne aToMoB. X u-



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

Mu4Yeckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbLHBIE peaKIuu.

[lepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB /[. 7
N. Menneneera. CTpoeHue
aToma

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c¢

Xumunueckas cBsa3b. OKuc-

3.9 JIUTENTLHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBHUTEJbHbIE PEAK- https://m.edso0.ru/7f41837¢
UH
Hroro no pazneny 15 bubmorera [JOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 08 4



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

9 KVIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesiOB U TeM undpoBbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (mpp )
NMPOrpamMMmbl Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. BemecTBo M XMMH4ecKkne peakuuu
11 [loBTOpEeHue u yriyodiieHre 3HaHUH OCHOB- 5 1 bubnmnoreka [JOK
' HBIX pa3jiesioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6mmoteka [IOK
' peaxui https://m.edso0.ru/7f41a636
13 DIIEKTPOAUTHYECKAs JUCCOMAIUSA. XUMU- 8 1 1 bu6muoreka [IOK
' YECKHUE PEaKIMU B PaCTBOPax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl M X COeIUHEHUS
21 OO01mas XxapaKTepUCTHKA XUMUIESCKUX dJIe- 4 1 bu6muoreka [IOK
' MeHTOB VIIA-rpynnel. ['anorensl https://m.edsoo0.ru/7f41a636
OO01mas xapaKTepUCTHKA XUMUIECKUX dJIe-
2.2 meHToB VIA-rpymnmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIEL 2P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX dJIe-
2.3 MeHTOB VA-rpymisbl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapaKTepUCTHKa XUMUYECKUX JIe-
24 MeHTOB |VA-rpynmel. Yriaepoa u KpeMHHMA 8 1 2 bubmorexa [JOK
' PYTHIBL. POA I KP +2 4 pe3epB https://m.edso0.ru/7f41a636
U X COCJIMHEHUS



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

Hroro no paszueny 27
Pa3nea 3. MeTa/liibl U HX COeIMHEHUS
3.1 OO0mme cBoiiCcTBa METAIIIOB 4 ﬁgf;?;ﬁf;;ggﬁmme%
3.2 Baxxneiiie MeTanibl U UX COSTUHEHUS 16 ﬁgfs?;;féiggﬁf‘u%%
Hroro mo pazneny 20
Pa3nea 4. Xumus n okpy:kapmasi cpeaa
4.1 BemectBa u Matepuansl B )KU3HU Y€JIOBEKA 3 bubmorexa LOK
+14 pe3eps https://m.edsoo.ru/7f41a636
Nroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 68

ME



https://m.edsoo.ru/7f41a636
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HOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Jara
N KoauuecTBo yacoB U3yUyeHus DJIeKTPOHHBIE HH(pPOBBIE
[
Il/_II Tema ypoka o0pa3oBaTe/ibHbIE
Bce Kontponbusl | IIpakTuyeckue | miaH | ¢akr pecypcebl
ro e padoThbl padoThI
Pa3zpnea 1. llepBonavasibHble XuMu4eckne NOHATHSA (20 yacoB)
1 [Ipenmet xumuu. Posib XUMUU B KuU3- 1 01.09 bubanoreka LIOK
HU 4Y€JI0OBEKa. Tesa 1 BelecTna T https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOoJax MO3HAHUS B XU- 1 05.09 bubmuoreka [JOK
MHUHU T https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «[IpaBuna
3 paboTbl B 1abopaTopuu ¥ NpUEMBbI 00- 1 1 08.09 bu6muorexa [IOK
pamieHusi ¢ J1abopaTopHbIM 000pyI0- R https://m.edsoo.ru/ff0d23dc
BaHHEM)
4 YucTtele BemecTBa U cMecH. CriocoObl 1 1209 but6mmoreka [IOK
pasaeseHust cMecen R https://m.edsoo.ru/ff0d26ca
IT 6ota No 2 «P -
5 HIE: I::E/qucee(;ﬁm(l;api I?I;ae (: oq;c:f(flegz— 1 1 15.09 Eubmaorexa [JOK
3 pHMEp e https://m.eds00.ru/ff0d28c8
BapEHHOMN COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIE. ! 19.09. https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU XHMHU- 1 9909 bubmuoreka [JOK
YECKUX DJIEMEHTOB. T https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 26.09. httos://m.edso0.ru/ffod2a6e
bub6nunorexa LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 29.09. https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
bub6munorexa LIOK
10 Xumnueckas ¢opmyna. BaneHTHOCTB 1 03.10. https://m.edsoo.ru/ff0d2eae
aTOMOB DJIEMEHTOB.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas atomMHas macca. OTt- 1 bubnuorexa [JOK
HOCUTEIIbHASI MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasg O0JIS XHMHUYECKOro dJIe- 1 bu6mmoreka [JOK
MEHTAa B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Moab. Mo- 1 bubanoreka LIOK
JIIpHAsi Macca https://m.edsoo.ru/ff0d5230
14 ®U3UYECKUE U XUMUYECKHUE SIBJICHUSI. 1 bubnuoreka [JOK
XuMHU4eckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku U ycIOBUS NPOTEKAHUS XU- 1 bubnuorexa [LIOK
MUYECKUX PEAKIMI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BEILECTB. 1 bubnuotexa [JOK
XHWMHUYECKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88
B cie KOJIMUYECTBA, Macc e-
17 I::lesaﬂ HHOHSI aBJ::{HHTI\]Z XI/II\;[\/II/I‘IZLK]?IX 1 Enbmorexa HOK
» . yp https://m.edsoo.ru/ff0d5708
peakiuit
18 Knaccudukanus XUMUYECKUX peak- 1 bu6muoreka [IOK
LUH. https://m.edsoo.ru/ff0d3f34
M. B. JI — CHBIN-
19 SHITUKIIOTIC (I)/Il\(/:lgHocog606 eHyI:IIee HHHH 1 Eubmiorexa HOK
1 AmeT. YOOI https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIus 3HAHUI
20 KontponbHasg pabora Nel mo Tteme 1 1 bu6nuoreka [IOK
«BelecTBa 1 XUMHUECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Paznen 2. BaxkHeiine npeacTaBuTe/Id HeOPraHudecKux Bemects (33 yaca)
| Comm | BuGores 10K
AYXa. pos p https://m.edsoo.ru/ff0d448e
cToe BelrecTBo. O30H
|G xnameone corera)| B LOK
poaa (peaxil ’ https://m.edsoo.ru/ff0d4614
penne). [lonsarue 06 okcumax
23 CrocoObl  MONMyYeHHUs KHUCIOpoAa B 1 bu6muoreka [IOK

7ab0paTopu W IPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d497a

IIpumeneHne kuciopoaa

TemnnoBo#t ApPeKT XUMUUECKOH peak-

24T | T, MOHSATHE O TEPMOXUMHUYECKOM bu6mmoreka [JOK
YPaBHEHHUH, DK30- U DHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIX
25 | ks rom 1 e BiGmorea 101
PASHCHHC Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
| e s BiGores 10K
OIYHCHHC 1 CODHP poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOMCTBY
27 Bonopoa — 3neMEHT U IpOCTOE Be- bu6mumorexa [IOK
mectBo. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nyeckre U XUMHYECKHE CBOMCTBA but6mmoreka [JOK
Bojopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 n bubmuoreka [JOK
OIPITHE O KHCIIOTAX | COIAX https://m.eds00.ru/ff0d50d2
30 CriocoObl TIOTy4eHUs] BOJOPOJA B Jia- bubnuotexa [JOK
O6opaTopun https://m.edsoo.ru/ff0d4dd0
" HIPIaKTquCKasI p2166(1)/1Taa I;T\If;z 4B 1o TCN;C Bu6mmorexa [IOK
(FOJIYHCHIC 11 CODHPAHHE BOAOPOAd, https://m.edsoo.ru/ff0d4f42
M3Yy4YCHUE €r0 CBOHMCTBY
30 Mossipubiii 00bEM ra3zoB. 3akoH ABO- bu6nuoreka [IOK
rajipo https://m.edsoo.ru/ff0d542e
33| meumeorsa rasa o ero nsscemony k6. BuGmorera LIOK
H oMY https://m.edsoo.ru/ff0d55a0
JUYECTBY BEIIECTBA WIIH 00BbEMY
y Breraucnenus 066EM0B ra;oi o ;flf)a; Bubmiorexa LOK
HCHIIO PCAKIHM Ha OCHOBE 340 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
35 DU3UUECKUE U XMMHUYECKUE CBOMCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4790
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BOJIBI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBanuil. [loHsgtue 00 UH-

but6mmoreka [IOK

36 JIUKATOpax https://m.edsoo.ru/ff0d59e2
Boxga xak pactBopurens. Hacwimen-
37 HBI);[ IfI< KHepHacTIiLIfeI/IHTHIJ:II; ac;ilcl)lfl bubnmorexa HOK
p PBI. https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1s1 BEIIECTBA B PACTBOPE
[lpaktuyeckas padora Ne 5 mo teme
«lIpuroroBnenue pacTBOpoOB C OIlpe- bubnuorexa [JOK
38 . o . N .
JICJIEHHOM MacCOBOM J0JIEM pPacTBO- https://m.edsoo.ru/ff0d5eba
PEHHOTO BELIECTBA»
39 KontponbHas pabora Ne2 mo Teme bubnmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, Knaccudukaims, bu6anoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 | e, oomommens n abotepmm BuGamorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIaccHPUKAIuS, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHue 1 XuMHUYECKHE CBOMCTBA bu6nuorexa LIOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 O06001IEHNe U CHCTEMATH3AIHS 3HA- bu6anoreka LIOK
Huii. OCHOBaHUS. https://m.edsoo.ru/ffQdfee2
45 Kucnotsr: coctas, knaccudukaus, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
16 [losryyenne M XUMHYECKHE CBOMCTBA bubnmnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
47 O000uIeHre U cucreMaTu3anys 3Ha- bu6anoreka LIOK
Huii. KHCIOTEL https://m.edsoo.ru/ffOdfee2
48 Conu (cpenHue): HOMEHKIIATypa, CIO- bubnuoteka [JOK

CcOOBI IMOJIYy4CHUA, XUMHUYCCKUC CBOM-

https://m.edsoo.ru/00ad9474
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CTBa

49 O06o0meHne u cUCTeMaTH3alus 3Ha- bubmmoreka [{OK
Huil. Comu. https://m.edsoo.ru/00ad9b7c
[Mpaktuyeckas padora Ne 6. Pernenune

50 AKCIEPUMEHTAIBHBIX 3aJad II0 TEeMe 1 1 bubnuorexa [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUN»
I'eneTnyeckas CBA3b MEXAY KilaccaMu bubmuoreka [IOK

51 . 1 :
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50

50 O06oOmeHne W CHCTEMaTH3aIus 1 bubnuoteka [JOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
KontponbHas pabora Ne3 mo Teme
" P P bubmnoreka [JOK

53 OcCHOBHBIE KJIACCHI HEOPIaHMYECKUX 1 1

coequHeHnH"

https://m.edsoo.ru/00ad9ela

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckasi cucreMa xumuueckux 31eMeHToB /I, . MenaeiieeBa

cKas cBsI3b. OKMCJINTEIBbHO-BOCCTAHOBUTEIbHBbIE peakunu.(15 yacoB)

. Ctpoenne atromoB. XumMu4Ye-

[lepBble TOMBITKH  KiIacCUPHUKAUU

bu6anoreka LIOK

54 XUMHYECKHX 531eMeHTOB. Ilonsitue o 1 https.//m.edsoo.ru/00ad9ffa
IpyIIax CXOJAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanye- Bubsmorexa [IOK
55 CKasg CHUCTEMa XUMHYECKUX DIIEMEHTOB 1 i
https://m.edsoo.ru/00ada52¢c
. . Menneneera
bu6anoreka LIOK
56 Teprozpl, rpymmet, MOArpyIIb! 1 https://m.edsoo.ru/00ada52¢c
57 Crpoenune atomoB. CocTaB aTOMHBIX 1 bu6mmoreka [JOK
saaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEKTPOHHBIX 060n0qe1f Bu6mmotexa [IOK
58 aToMOB 23yieMeHTOB [lepuoanyeckoit 1 )
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
59 XapakTepuCcTUKa XUMHUYECKOIO 3Je- 1 bu6mmoreka [JOK

MEHTa IO €ro mnojoxeHuto B llepuo-

https://m.edsoo.ru/00ada824
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audeckoit cucteme /1. V1. Menpeneena

3HaucHUE HCpI/IOI[I/I‘-IeCKOFO 3aKOHa

60 JUTSL pa3BUTHUSI HAYKH U TpakTUKU. [l 1 bubnuorexa LIOK
N. MenaeneeB — y4d€HbIii, IEAArOT U https://m.edsoo.ru/00ada96e
IpKIaHUH
61 DIIEKTPOOTPULIATEITLHOCTh aTOMOB 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
62 Vonnas xummdcckas CBAsh 1 https://m.edsoo.ru/00adac34
63 KoBajneHTHas mnonspHas XuUMUYECKas 1 bu6muorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 KoBanentnas HETIOJISIpHAS 1 bu6mmoreka [IOK
XHMHYECKas CBA3b https://m.edsoo.ru/00adaab9
butmmoreka [IOK
65 Crenenb okuCICHMs 1 https://m.edsoo.ru/00adae28
66 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6anoreka LIOK
67 OKUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
68 | Commeme mmown. Xmcommn | 1 Bumorexa 110K
P ’ https://m.edsoo.ru/00adb486
CBSA3bY»
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KVIIACC

KoanuecTBo 4acoB

Jara usydyenus

DJIeKTPOHHBbIE LM (POBHIE

Ne
/ Tema ypoka o0pa3oBaTe/bHbIE
n/n
Bcero | Konrposbhbie | Ilpakruueckue | Ilian Paxr pecypcel
padoThI padoThI
Pa3znea 1. BemecTBo 1 xumuuyeckue peakuuu (17 yacos)
[Tepnoanueckuii 3akoH. [lepuoguye-
1 CKasl CUCTEMAa XMMHUYECKUX 3JIEMEHTOB 1 bubamorexa LIOK
https://m.edsoo.ru/00adb59e
. 1. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XUMUYECKHX HJIEMEHTOB I1€ 1 bubamorexa LIOK
n " P https://m.edsoo.ru/00adb6hb6
BBIX TPEX MEPUOJOB
Krnaccudukanus 1 HOMEHKIIATypa He- bubmmoteka [IOK
3 1 11.09.
OPraHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMHUYECKOW CBSI3U U TUIIBI KPH- bubmmotexa LIOK
4 } 1 14.09.
CTaJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpEeHUE M yriryOIeHNE 3HAHUIA 1 1 18.09.
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay
Knaccudukanus XuMruuecKux peakiuii bubnmoreka [IOK
6 1 21.09.
10 Pa3JIMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsaTHE O CKOPOCTH XUMUYECKOU pe-
7 akiuu. [loHsATHE O TOMOT€HHBIX U I'€ 1 25.09 bubmmorexa LIOK
T(HH. o https://m.edsoo.ru/00adbe9a
TEPOTEHHBIX PEAKIUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
but6moreka IJOK
8 @DaxTOpHl, BIMSIOLIME HA CKOPOCTh 1 28.09.

XUMHYECKOU PCaAKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMUYECKOTO PAaBHOBECHUS
OKHCIIMTEIEHO-BOCCTAHOBHUTCILHBIC bubmmoreka IIOK

9 02.10.
peaxImn https://m.edsoo.ru/00adcade
Teopust 2EKTPOITUTUUECKON TUCCO-

10 C 6 bubnunoreka [{OK
[HALIH. THUIIBHBIC | CITAOBIC SJICKTPO- https://m.edsoo.ru/00adcd68
JINTBI

11 HNonHble ypaBHEHUS peakIui Bubmorexa LIOK

yp peaki https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIOT U OC-

12 OBaHUM B CBETE MPEACTABICHHH 00 bubmorexa 10K
HOBATHHI B CBET Hli FICTABIICHITH https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE

13 MIPEICTaBIEHAN 00 DIIEKTPOIUTHIE bubmmorexa LIOK

P )vl P https://m.edsoo.ru/00add8b?2
CKOM JMCCOLMAIIUU
14 ITonsarue o ruapoanse coiaen bubmaorexa LIOK
P https://m.edsoo.ru/00add9d4

15 O06001IeHNEe U CUCTEMATU3 AL Bbu6mmoteka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpakTnueckas padora Ne 1. «Pemenne bubmmoteka LIOK

16 )
JKCIIEPUMEHTAJIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 5 bubnunorexa [{OK
(FTCKTPOTMTIHACCKAA AUCCONHATIHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMU B paCTBOPax»

Pa3nen 2. HeMeTanibl 4 UX coeuHeHus (27 yacos)
OO11as XxapakTepuCTUKA TaJIOr€HOB.
18 X €CKHe CBOMCTBA Ha epe bubmmorexa LIOK
MMHHCCKHC CBOHCTBA Ha PUMEP https://m.edsoo.ru/00addfe2
XJopa
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Xnoposogopoa. ColisHast KUCIIOTA,

19 XUMHUYECKHUE CBOWCTBA, IMOTYUCHUE bubamorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxkTrueckas padora Ne 2 o Teme
20 «[TomyueHue CoNSTHOM KUCIIOTHI, U3 bubmorexa LIOK
yq,_ . - 1Y https://m.edsoo.ru/00ade348
YyeHue e€ CBONCTB»
Breruucienust mo ypaBHEHUSAM XUMUYE-
21 CKHUX peaKIMii, €CIU OJINH U3 pearcH bubamorexa LIOK
PCAKIIIH, A p https://m.edsoo.ru/00ade488
TOB JaH B U30BITKE
29 OO1as XxapakTepucTUKa SJIEMEHTOB bubmmotexa LIOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOAUGUKAIIUK CEPBI.
23 Haxo>1<p eHue ce LIII I/I(beé ccl)le I/IHelID{I/Iﬁ B Bubmorexa LOK
a p f[ https://m.edso0.ru/00ade64a
npupoje. XMMUYECKHE CBOMCTBA CEPhI
24 CepoBojopo1, CTpoeHue, (hu3ndecKue bu6morexa LIOK
1 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcupsl cepsl. CepHast KuciaoTa, Gpu-
25 3UYCCKHUC prnMquecxne CBOfICTB(i) bubmotexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHUYECKUE PeaKIuu, JeKallue B 0C-
HOBE MIPOMBIIIJICHHOTO CIIOC00a MoTy-
26 . X bubnunorexa [JOK
YEHUSI CEPHOU KUCIIOTHI. VI/IMI/I‘ICCKOC https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOIICH Cpebl
COCIMHEHUSIMU CEPBI
97 Brruucnenune MaccoBoOi J0IM BBIXO/a bubmurotexa [JOK
IIPOJIYKTA PEAKIINH https://m.edsoo.ru/00adec8a
28 OO6mr1ast XxapaKTepUCTHKA JIEMEHTOB bubmmoteka [IOK

V A-rpynisl. A30T, paclipoCTpaHEHHE

https://m.edsoo.ru/00adeeab
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B IIpupojie, GU3NUECKUe U XUMUuJe-
CKHE CBOMCTBa

AMMI/IaK, €ro (I)I/ISI/ILIGCKI/IC Hn XUMHNYC-

Bbubmoreka LIOK

29 CIHE CBOUCTRA, TOMYHCHHIE H TIPHME- https://m.edsoo.ru/00adf004
HEHUe
[TpakTrueckas padota Ne 3 o Teme

30 «[loyueHre aMMuaKa, U3ydeHUe ero bubamorexa LIOK

. i > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpuznyeckue u Bubimmoreka [JOK
XMMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
aMMOHHS B KaueCTBE MUHEPATbHBIX

32 00peHnit. XUMHUECKOE 3arps3HEeHNe Bubmorexa LOK
YAROOP o p https://m.edsoo.ru/00adf518
OKpYXaroIIel cpeibl COeAMHEHUSIMHU
azoTa
docdop. Oxcun pochopa (V) u doc-

33 do g)aﬂpKchora q)qmi)/micing " E)I/I bubmrorexa LIOK

p L https://m.edsoo.ru/00adf68a
MUYECKUE CBOWCTBA, TOTYUCHHE
Hcnonb3oBanue pocdaTtoB B KauecTse
MUHEPaJIbHBIX Y100pEHHH. bubmmorexa LIOK

34 N
3arpsi3HEHUE MPUPOTHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacpocTpaHeHUE B IPUPO-

35 e (bimzzlmzcxmz u XI;IMquCKI/Ie 5135171 bubamorexa LIOK
AC https://m.edso0.ru/00adfd9c
CTBa
Okcuapl yriaepoja, ux Gu3ndeckKue u

YHIEP . ® bubmmoreka [IOK

36 XUMUYECKHUE CBOMCTBA. DKOJIOrHYe-

CKH¢C HpOGJ’ICMH, CBA3aHHBIC C OKCH-

https://m.edsoo.ru/00adfebe
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nom yriepoaa (1V)
.. bubnmnorexa [{OK
37 YToILHas KUCIOTA H €& CoMu 1 https://m.edsoo.ru/00ae006¢
IIpakTueckas padora Ne 4 o Teme
38 "Tlonyuenue yriiekuciioro rasza. Kaue 1 1 Bubmorexa LIOK
i b ) https://m.edsoo.ru/00ae027¢
CTBEHHAs peaKIus Ha KapOoHAT-HOH"
[lepBoHavanbHbIE MOHATHS 00 Opra-
39 ec eIleCTBaX KaK O COE e 1 brbmorexa [IOK
HIACCKUX BELICCTRAX KaK JUH https://m.edsoo.ru/00ae054e
HUSX yriepoja
. bubmmoreka [IOK
40 Kpemnuit u ero coeuenms 1 https://m.edso0.ru/00ae080a
41 O0001IeHrE U CUCTEMATA3 AL 1 bubmoreka [JOK
3HaHUHU https://m.edsoo.ru/00ae0bf2
[Tpaktrueckas padota Ne 5. Permenue
42 DKCHEPUMEHTAIBHBIX 3a/1ay 10 TEME 1 1 bubnmoteka LIOK
«Baxxueinme HeMeTalIbl ¥ UX COCIH- https://m.edso00.ru/00ae0bf2
HEHUS)
43 O06001IeHre U CUCTEMaTU3 A 1 buGnroreka [TOK
3HaHUM https://m.edsoo.ru/00ae0bf2
Konrponsnas padora Ne3 o reme
44 «BakHelme HeMeTamibl 1 UX COeIU 1 1 bubmaorexa [IOK
A https://m.edsoo.ru/00ae0el8
HEHUS))
Pa3zpnen 3. Meranibl 4 ux coequHeHus(20 1)
OO6mrast XapaKTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAILIOB. Meraminye-
45 CKasl CBA3bL U METAJUINYECKAsT KPUCTAJI 1 bubmiorexa LIOK
R p https://m.edsoo.ru/00ae103e
nuyeckas peréTka. Guznueckue
CBOICTBAa METAJLIOB
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XUMHYECKHE CBOMCTBA METAJLJIOB.

46 5 . bu6muoreka [JOK
HfKTPOXHMquCKHH AL HATpIDKE- https://m.edsoo0.ru/00ae1156
HHUI METaJI0B
OO61ue crnocoObl MOTYyYeHHS MeTa-
noB. CrutaBbl. Beruucienus no ypas-
47 . butbmmoreka IJOK
HCHIAM XHMHUHCCKUX PCAKIIHMH, CCI https://m.edsoo.ru/00ae1156
OJINH U3 PEareHTOB COACPKUT ITPUMe-
cHu
48 ITo € 0 Koppo3 €TajIIo bubmmorexa LIOK
HATHC O KOPPO3HH METAILIOB https://m.edso0.ru/00ae1278
bubnunorexa LIOK
49
Ilenoumbie MeTai! https://m.edso0.ru/00ae14b2
50 Oxcuibl ¥ TUIPOKCUIBI HATPUS U Ka- bu6muoreka [IOK
s https://m.edsoo.ru/00ae14b2
51 [I{esr04HO3EMENBHBIE METAIIIIBI — bu6muoreka [IOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
52 Baxkneiinme coeTUHEHNUS Kb bubmmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
O06001IeHre U CUCTEMATU3 AT bubmnoreka [JOK
53 N
3HAHUU https://m.edsoo.ru/00aelae8
54 JKECTKOCTH BOJIBI M CITOCOOKI €€ YCT- bu6anoreka LIOK
paHeHus https://m.eds00.ru/00ae1886
[TpakTrueckas paborta Ne 6 mo Teme
55 "YKécTKOCTh BOABI M METOBI €€ YCT- bubmmorexa [OK
" 8 A Y https://m.edso0.ru/00aelae8
paHeHus
. but6mmoreka [IOK
56 Ao https://m.edsoo.ru/00aelc64
o7 AmdoTepHbIe CBOCTBA OKCHJIA U TH]I- bu6muoreka [IOK
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poKcHuIa https://m.edso00.ru/00aelc64
bu6mmoreka [JOK
58 Keneso 1
https://m.edso0.ru/00ae1d86
59 Oxcuibl, TUIPOKCUIBI U COJIH JKeJie3a 1 bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
60 O060011eHNe U cHCTeMaTU3alus 1 bu6mmoreka [{OK
3HAHUU https://m.edso0.ru/00ae1750
[IpakTrueckas padora Ne 7. Pemenue
61 AKCIIEPUMEHTAIIBHBIX 33/1ad IO TEeMe 1 bubmmoreka [JOK
«Bakgeymue MeTawIbl 1 UX COeIUHE- https://m.edsoo.ru/00ae3de8
HUSD)
Brruucienust mo ypaBHeHUSIM XUMUYE-
CKHX pEakIui, eciau OJWH U3 pearcH-
62 TOB I;H B HM30BITKE WM cope JKUT 1 brbmorera [IOK
g g P https://m.edso0.ru/00ae1750
npuMecH. BberunciaeHuss MaccoBoil J1o-
JIY BBIXOIa IPOYKTa PEAKITUN
63 O00011IeHNE U CUCTEMATHU3ALUS 1 bu6mmoreka [JOK
3HAHWI https://m.edsoo.ru/00ae1750
Kontponbnas padota Ne4 o teme
64 «Baxxueiinie MeTaaIbl M UX COeIUHE- 1
HUSD
Pa3znen 4. Xumus n oxkpy:xaromas cpeaa ( 4 yaca)
BemectBa 1 MaTepuainbl B TOBCETHEB- bu6mmoreka [JOK
65 . 1
HOM KW3HHU YeJIOBEKa https://m.edsoo0.ru/00ae3f50
66 XUMUYECKOE 3arpsI3HEHHE 1 bu6mmoreka [HOK
OKpYXKarolleu cpeasbl https://m.edso0.ru/00ae4270
b K
67 Ponp Xx¥Mum B perieHun 3K0noruye- 1 uonmorexa 1O

https://m.edso0.ru/00ae4270
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CKHUX MpobiieM

68 O0001IeHNEe U CCTeMaTH3aIHs 3Ha- 1 bubnuorexa [JOK
HUU https://m.edsoo.ru/00ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME



https://m.edsoo.ru/00ae0d0a




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AkiimoHepHoe 001IeCTBO
«M3parenbctBo «lIpocBeienue»

* Xumus, 9 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«M3parenscTBO «lIpocBereHne»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumus, 8 knacc.YdeoHnoe nocooue./ Pymsuruc I'.E,Denpaman @.1°., Akunonep-
Hoe oOurectBo"M3aaTenscTBo "[IpocBenienue”

Xumus, 9 knace.Yueonoe nocodue. / Pyasuruc I'.E,Denpaman .1, Axkumonep-

Hoe obmrectBo"M3aaTenscTBo "IIpocsemnienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/

COI''TACOBAHO: COI''TACOBAHO:
[Ipotokon 3acenanus Ne 1 3amecTuTeNnb JUPEeKTOpa
MO yuureneir XumMuu, OMOJIOTUNA U Teorpadun ['puropreBa A.H.
or 30.08.2023 r. 31.08.2023 r.

PykoBogutens MO H. A. JIutBuHoBa


https://m.edsoo.ru/
https://m.edsoo.ru/
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