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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMHUHM Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsI COCTaBJI€HAa HA OCHOBE TPEOOBAHUM K pE3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI OCHOBHOT'O 00111eT0 00pa3oBanus, npeactaBieHHbIX B DI'OC OO0, a Takxe Ha 0OCHOBE (heepaIbHON
paboueii mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHLEIIIMH MTPENoIaBaHusl yIeOHOTO npenaMeTa « XUMHUs» B 00pa30BaTEIbHBIX OPraHU3aIMIX
Poccuiickoit @eneparuu.

[TporpamMmMa 1o XMMuUH IAET MPEICTABICHHUE O LENAX, 001l CTpaTerni 00ydeHus, BOCIIUTAHUS M Pa3BUTHS 00yUJarOIIUXCsl CPEACTBAMU
y4ueOHOro NMpeMeTa, yCTaHABIMBACT 00s13aTe/IbHOE MPEMETHOE COJIEpIKaHUE, MPeAyCMaTPUBAET paclpeiesieHUe ero Mo KiaccaM U
CTPYKTYpPUPOBAHHUE 1O pa3zesiaM U TeEMaM IIPOrpaMMbI 110 XUMHUH, ONIPEAETSET KOJUUECTBEHHbIE U KAUECTBEHHBIE XaPAaKTEPUCTUKHU COJAEPIKAHUS,
PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTD U3YUSHHSI XUMHUH C YUETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKH y4eOHOT0 mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaIOUINXCsl, ONpPEACIieT BO3MOKHOCTH MpeIMeTa IS pealn3anuy TpeOOBaHMiA K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 0OIIIET0 00pa30BaHus, a TaKkke TpeOOBaHUH K pe3yibTaTaM 00y4eHUS XUMHUH Ha
YPOBHE IIeJIei H3y4eHHs IPEIMETa M OCHOBHBIX BHJIOB YUE€OHO-TI03HABATEIILHON ACATEIBHOCTH 00YYAIOMIETOCs 10 OCBOSHHIO Y4€OHOTO
coJiepKaHusl.

3HaHUE XUMHHU CITY’)KUT OCHOBOH [T (HOPMUPOBAHHS MUPOBO33PEHUS 00YJAIOIIETOCS, €T0 MPEICTABICHUI 0 MaTepUAIbHOM €AHMHCTBE
MUpa, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOINH BEIIECTB B MPUPOIE, O
MYTAX pPEeLIeHUs II00anbHbIX MPOOIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIE€TUUECKOM, MUIIEBOM U IKOJIOTUYECKOM
0€30MacHOCTH, TPOOIIEM 3IPAaBOOXPAHEHUSI.

N3ydenune xumun:

CHOCOOCTBYET peanu3aliii BO3MOKHOCTEH [l caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI IUYHOCTH, €€ 001Iel U PYyHKIMOHAIBHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuXxcs, HAaBBIKOB UX CAMOCTOSITEIbHON yueOHOM
NEeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCETHEBHOM KU3HHU, TaK U B IPO(ECCUOHATILHOM
NESITENIBHOCTH;

3HAKOMMT CO clieln(PUKON HAyYHOT'O MBIIIJIEHHS], 3aK/1a/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIS/1a HA €IMHCTBO MPUPO/IBI U YETIOBEKA, SBJIIETCS
OTBETCTBEHHBIM 3TANIOM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOLINXCS;

Croco0CcTByeT (POPMUPOBAHHUIO LIEHHOCTHOT'O OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ
B DKOJIOTHUECKOE 00pa30BaHue 00ydatOIXCS.

JlanHble HanpaBiIeHUs B 00y4EeHUN XUMUU 00ECIeUnBalOTCs Crienu(UKON coaepkaHusl ydeOHOTO MpeaMeTa, KOTOPBIH SBIsSETCS
Me/1IarOrMYecKy aJanTHPOBAHHBIM OTpaKeHHeM 0a30BOM HaAyKU XMMUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMsI OPUEHTHPOBAH HA OCBOEHUE O0YUAIOIIMMHUCS CUCTEMBI TEPBOHAYAIBHBIX
MOHSATUN XMMUHU, OCHOB HEOPTaHUUECKOW XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKOW XUMUHU.



CrpykTypa conepkaHus IporpaMmbl 10 XUMUH ¢(hOpMUpPOBaHA HA OCHOBE CHCTEMHOT0 Toxoa K e€ nzyuenuto. Comeprkanue
CKJIQ/IBIBAETCS U3 CUCTEMBI MOHATUI O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN 0 XUMUYECKON peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpraHMU30BaHbI 10 MPUHIIUITY IIOCIEA0BAaTENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IPEICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona /[[. . MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUI 00 IEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKHU MOJIYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OAHOTO YPOBHS K IPYTOMY, BBIITOJHSS (PYHKIUU OOBSCHEHUS U IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BOZMOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue porpaMMsbl 0 XMMHH CIIOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O XMMUUYECKOM COCTABIIAIOIIEH HAyYHOH KapTHHBI MUpa
B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IECHHOCTHOI'O OTHOILLIEHUS K HAYYHOMY 3HAHUIO U METOJaM NO3HaHUs B Hayke. M3yueHrne XuMuu IpoUCXoauT C
MpUBJIICUCHNEM 3HAaHUH U3 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Tpu u3ydeHnn XUMHUHN MPOUCXOIUT (OPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HAyKU KaKk 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTUYECKOH EATEILHOCTH YEJIOBeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHL. 3a/a4a y4eOHOTO MpeaMeTa COCTOUT B
(hOpMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUM — Ba)KHEHIIHNX (haKTOB, TIOHATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHHH, TOCTYIMHBIX 0000IIeHNH
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHNN K HAyYHbIM METOJ1aM IIO3HAHUS IIPU U3YYEHUU BELIECTB U XUMHUYECKUX PEAKIIHA,
B (hOpMHUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUHN U UX MPUMEHEHUH B Y4eOHO-TIO3HABATENLHON U y4eOHO-UCCIIeIOBATENbCKON
NesITeIbHOCTH, OCBOEHUU TPaBUJI O€3011aCHOr0 OOpaIeHHsI ¢ BELIECTBAMH B IOBCEAHEBHON KU3HU.

[Tpu n3yyeHnH XMMUHU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs BaXKHOE 3HAYCHHE IPUOOPETH TaKue 1eJH, KaK:

— (OpMUPOBAHNE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSTEIbBHOMY PUHITHIO
peleHuii, CocoOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUAM XKHU3HH;

— HanpaBJIeHHOCTh 00YyUEHHUs Ha CUCTEMaTHYECKOe IPUOOILeHNEe 00yJaroUINXCcs K CaMOCTOSTEIbHON MO3HABATEIbHOM e TEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHMs, (OPMHUPYIOLIMM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieueHre yCIOBUM, CITIOCOOCTBYIOMUX MPUOOPETEHUIO 00yUaIOIIUMHICS OTBITAa PA3HOOOPA3HOM ACATEIHHOCTH, TO3HAHUS U
CaMOTIO3HaHUS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUYCHHE JJIS1 PAa3JIMUHBIX BUJIOB JESITEIBHOCTH;

— ¢opMupoBanue oOuIei pyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM YHCJIE YMEHUIN OOBSICHATH U OLICHUBATh SBJICHUS
OKPY>KaloIIero MUpa, UCIOJIb3Yys 3HAHUS U OIBIT, HOJYYEHHBIE IPU U3YYECHUH XMUMUH, IPUMEHATh UX NPH PelICHUH MPoOIeM B TOBCEAHEBHOM
KHU3HU U TPYJOBOU J€SATENbHOCTH;

— ¢opMupoBaHuE Y 00yJaOIUXCs TYMAHUCTHUECKUX OTHOICHUN, TOHUMAaHNUS IEHHOCTH XUMUYECKUX 3HAHUH NSl BBIPAOOTKU
HKOJIOTMUYECKH 11eIeCO00pa3HOro MOBEACHUSI B ObITY M TPYJOBOM AESITEILHOCTH B LEISIX COXPAHEHUS CBOETO 3710POBbs U OKPYXKaroIIeH
IIPUPOJHOM CPEbL;



— pa3BUTHE MOTUBAIMH K O0yUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA OCHOBE YCBOSHUS O0IICUEIIOBEYECKUX
[EHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOMUIISl U HAPABJICHHOCTH JAJIbHEHIIIEro 00y4IeHusl.

OO11ee 9rcio 4acoB, OTBEACHHBIX JIJIST M3YUEHUSI XMMHH Ha YPOBHE OCHOBHOTO 00IIero 00pazoBaHus, coctaBiseT 136 gacos: B 8 kiacce —
68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

BocnuraTtenbHbIii MOTEHIMAJ YPOKA B PAMKax MOIYJIf «Y poUHas e TeJIbHOCTHY», MporpaMmmbl «Bocnutanus» Ha ypokax xumuu 8,9 kiaccoB
BRKJIKOYaeT CJIEAYIOIIHE BO3MOKHOCTH: Hcmonp30BaHe BOCIUTATEIIHHBIX BO3MOKHOCTEH IpEAMETHOI0 COJACPIKAHUA YEPE3 HOZ[60p COOTBETCTBYIOLIETO
Marepuaia IJid O6cy)KI[eHI/IH B Kjlacce. YCTaHOBJICHHE JOBCPUTCIIbHBIX otHomieHui. Bocnmranue HHTCpECAa K YUCHHUIO, IMMPOLCCCY IMO3HAHUA, CO3JaHUC U
MoAJepKaHNe WHTEpeca W aKTHBH3AIMH [O3HABATENBHOW HAesTenbHOCcTH . DopMHpOBaHWE YMEHHH M HABBIKOB OPraHU3aIMN OOYYarOIIMMUCS CBOSH
JCATCIBbHOCTH. Bocnuranme KYJIBbTYPbI O6H.IeHI/I$[ . cDOpMI/IpOBaHI/IC " pa3BUTHUEC OLCHOYHBIX YMeHI/Iﬁ .Bocrimranue TYMaHHOCTH.

HpI/IBJ'IC‘II) BHUMAaHUEC O6y‘laIOHH/IXC$I K 06CY)KI[aCMOI>i Ha YpOKeE I/IH(l)OpMaIII/II/I . AKTI/IBI/I3aHI/I$I Mo3HaBaTEIbHOM ACATCIIBHOCTH UCPE3 UCIIOJIB30BaHUC
3aHUMATEJIBHBIX 3JIEMEHTOB, HCTOPUIN U3 )KU3HH COBPEMEHHHUKOB, MTPOOJIIEMHOI0 BOTIPOCA .



COJAEP/KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajbHBIC XHMHYCCKHE NIOHATHS

IIpeamer xumun. Poinp XMMHUM B )KM3HU YeJIOBEKa. XUMUsA B CUCTeMe HayK. Tena u BemecTBa. u3nyeckue CBOKWCTBA BEIIECTB.
ArperaTHoe cocTtosiHue BeulecTB. [IoHsATHE 0 MeTOjax No3HaHUs B XUMHHU. UucThle BemecTBa U cMecH. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 371EMEHTBI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie U Cl105KHbIE BELECTBA. ATOMHO-
MOJIEKYJISIDHOE YUYCHHE.

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOcUTeNIbHAs MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMUYECKOIO 3JIEMEHTa B COCMHEHUH.

KonunyectBo BemecrBa. Monbs. MoisipHas Macca. B3anMoCBsA3b KOJIMYECTBA, MacChl M YUCJIA CTPYKTYPHBIX €IMHMUIL BemecTBa. Pacu€rsl o
bopMynaM XMMUYECKHX COEIUHEHHH.

®uznyeckue U XUMUYECKHE ABJICHUS. XUMHUUECKas peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS MacChl BELIECTB. XUMUUECKHE YPAaBHEHHUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3aokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOH MOCY0H, paBujaMu paboThl B J1a00paTOpUU U pUEMaMu 00palleHus ¢ 1a00paTOpHBIM 000pyI0BaHUEM,
M3y4eHHE U ONrcaHue (PU3NIECKUX CBOMCTB 00pa3Ii0B HEOPraHMUECKUX BEIIECTB, HAOMIOAeHNE (PU3NIECKUX (TUIaBJICHNE BOCKA, TAsTHUE JIbAA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJICHCAIUs BOJIbl) U XUMUYECKUX (TOPEHUE CBEUYH, IPOKAINBAHNE MEHON MPOBOJIOKH,
B3alMO/ICIICTBUE MeJIa C KUCIOTOMN) SIBJIEHU, HAOII0JeHNE U ONMCAaHNEe IPU3HAKOB MPOTEKaHHsI XUMUYECKUX peakIuil (pa3inoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOpPUAOM Oapus, paznoxenue rugpokcuna meau (1) npu HarpeBanuu, B3auMoIeHCTBHE XKee3a ¢
pactBopom cosi menu (1), n3yuenue cnocoOoB paseneHus: CMecei: ¢ TOMOIIbI0 MarHUTa, PUIBTPOBAaHKE, BEITAPUBAHUE, JUCTHILISALINS,
xpomarorpadusi, IpoBeIeHHE OYHUCTKH TOBAPEHHOM COJM, HAOII0JeHUE U ONMCAaHUE Pe3yIbTATOB NPOBEJECHHUS OMBITA, MIUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUs MAcChl, CO3/IaHUE MOJIeTe MOJIEKYJ (1IapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelIEeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnoposa — aneMeHT u npoctoe BeuecTBo. HaxoxaeHue kuciaopo/ia B mpupojie, Pu3ndeckue u
XMUMHYecKHe cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kucinopoaa. CrocoObl Mosy4yeHHUs KUCIOPOAa B 1a00OpaToOpuu U
npoMblIlIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHast MOAU(pUKaLUs KUCIOPOIa.

TennoBoii 3¢ hekT XUMUUECKOH peakiy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U HJ0TEPMUYECKHE peakuu. TOIIMBO: yroib U METaH.
3arps3HeHne Bo3/lyXa, yCUJIEHHE TapHUKOBOT0 3(p(pekra, pazpylieHue 030HOBOTO CIOSI.

Bonopon — sanemeHT u npoctoe BemectBo. HaxoxieHre Boiopoia B pUpoie, pu3nuecKkue U XMMUYEeCKHe CBOMCTBA, IPUMEHEHHE,
criocoOb! noy4yeHus. Kucinots u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.



®dusnueckue CBOMCTBA BoAbL. Bona kak pactsoputens. PacTBopsl. HachllieHHBIE M HEHACBILEHHBIE PACTBOPBL. PACTBOPUMOCTE BEILIECTB B
BoJZie. MaccoBasi 107151 BELECTBA B pacTBOpe. XMMHYECKUE CBOMCTBA BOJAbl. OCHOBaHM:. POJIb pacCTBOPOB B PUPOJIE U B )KU3HU YETIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue npupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaunenunid. Oxcuapl. Kimaccuduxanus okcuoB: coneodpasyromiue (OCHOBHbIE, KUCIIOTHBIE,
amdoTepHbIe) 1 HeconeoOpa3zyronme. Homenknarypa okcuaoB. dusznyeckre 1 XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHne okcuIoB.

OcnoBanus. Knaccudukanus ocHOBaHUN: MIENOYN U HEpACTBOpUMBIE OcHOBaHUA. HoMmeHkitaTypa ocHoBaHui. du3nueckue 1 XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losrydeHre OCHOBaHUMN.

Kucnotsl. Kiaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckie U XUMHYECKHUEe CBOICTBa KUCIOT. Psin aktuBHOCTH MeTaiioB H.
H. bekerosa. [lonydyeHue KUCIOT.

Conu. Homenkiiarypa coseit. @uzndeckue 1 XuMU4YecKre cBoMcTBa cosieid. [lonmydyenue comnen.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/esICHIE COJIEPKAHMS KHCIOPOaa B BO3/AyXe, MOydeHHe, COOMpaHue, paclio3HABaHUE U N3YUEHHE CBOMCTB KUCIOPO/a,
HaOII0/IeHNEe B3aUMO/ICHCTBUS BEUIECTB C KMCIOPOJAOM U YCIOBHS BOSHUKHOBEHHUSI U IPEKPALEHUS ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3iamMu OKCHJIOB ¥ OITUCAHKE UX CBOWCTB, OJy4YeHUE, COOUpaHue, pacIiO3HABAHUE U U3YUCHUE CBOMCTB BOAOPO/a (TOpeHue),
B3anMo/ieiicTBie Bojopoa ¢ okcuaom meau (1) (Bo3MokHO UCTIOIB30BaHUE BHAEOMATEPUANIOB), HAOIIOACHHE 00pa3loB BEIIECTB KOJIMYECTBOM 1
MOJIb, UCCIIEJIOBAHUE OCOOEHHOCTEN pacTBOPEHUS BEIIECTB C PA3IIMYHON PaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEIEIIEHHOM
MacCOBOH J0JI€i pacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METAIJIaMH (HATPUEM U KallbllieM) (BO3MOKHO UCTIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIICIOBAHUE 00PA3I[0B HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS OKPACKH MHIUKATOPOB B
pacTBopax KHCIOT U Iienouel, u3yueHue 3aumoeiictBus okcuaa meau (1) ¢ pactBopoM cepHOil KUCIOTBI, KUCIOT C METAJUIaMHU, PEaKIIHiA
HEUTpAIM3aLUH, IOJYY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJIJIA JPYTUM U3 PACTBOPA COJIM, PEIICHUE
JKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxkHeNme KIIacChl HEOPraHUUECKUX COEIUHEHUIN.

Ilepuoauuecknii 3akon u [lepuoanueckas cucrema xumuueckux 3jiemeHToB . U. MenaeneeBa. CTpoeHue aToMoB. XUMHU4YeCKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

[TepBble MOMBITKH KIaCCH(PUKAIIMN XUMHUECKUX 371eMeHTOB. [IoHITHE O Tpynmax CXOIHBIX JIEMEHTOB (IIIEJIOYHBIC U MIETOYHO3EMETbHbIE
METaJIJIbl, TaJIOTEHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIE OKCUBI U THUIPOKCUIBL.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aanemMeHToB 1. . MenneneeBa. KoporkoneprnoaHas U JIMHHONEPUOIHAS
dopmel [Tepuonndeckoii cuctempl xumuueckux snemeHToB J1. . Menneneesa. [lepuonst u rpynmbl. GU3ndeckuii CMBICT TOPSAKOBOTO HOMEPA,
HOMEpPOB MEPHOJIa U TPYMIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUE dTIEKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XUMUYECKUX
aneMeHToB [lepuoanyeckoii cuctemsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro noJjioxkeHuto B [lepuoanyueckoit
cucteme /1. 1. MeHnaeneena.



3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETAUIMUYECKUX CBOMCTB IO IpynnaM 1
epuoaaMm.

3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX IEMEHTOB /ISl pa3BUTHS HayKu U npaktuku. [1. W.
MeneneeB — y4€HbIA U TpaXkKJaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (1oJsipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULATEIbHOCTh XMMUUECKUX 3J1IEMEHTOB. MIOHHas CBA3b.

Crenenp okucienusa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporieccsl OKucieHns u BoccTaHoOBIeHUS. OKUCIUTENN U
BOCCTAaHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB BEIIECTB METAIIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCHIA IMHKA C PACTBOPAMH KHCIIOT U IIEJIOUeH,
[IPOBEJICHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPbI OKHCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEHNE, PEaKIIUU Pa3I0KEHUs, COSTUHEHHUS).

Mescnpeomemnnie ceasu

Peanuzarus MeXIpEAMETHBIX CBS3EH MPH U3yYECHUH XUMUU B 8 KIIaCcCe OCYLIECTBIISIETCS Yepe3 UCII0JIb30BAHUE KaK OOIIUX €CTeCTBEHHO-
Hay4HBIX TIOHATHH, TaK U TOHITHH, SBISIIOIIUXCS CACTEMHBIMH JIJIs1 OT/ICIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJINU3, CUHTE3, KJIacCu(PUKaIus, MIepUOTUIHOCTb,
HaOJI0ACHNE, SKCIIEPUMEHT, MOJICITMPOBAHIE, U3MEPEHHUE, MO/JIEIb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, JIEKTPUUECKHI 3aps/l,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (pu3nuecKkue BeTMIUHbI, €AMHHUIIBI H3MEPEHHUsI, KOCMOC, TUTaHEeTHI, 3BE3/161, COHIIE.

buonorus: porocunTes, qpixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMAeMblIe, TOTUTMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakusi

ITepnognueckuii 3akoH. Ilepnoanueckas cuctema xumudeckux anemeHToB . 1. Menneneesa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHS, KAJIbIUs U UX COSUHEHUN B COOTBETCTBUU C TIOJIOKECHUEM
2J1IEMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3HM. TUIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA
KPUCTAJUTMYECKON PEeIETKHU U BU/Ia XUMUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHM4YECKMX BEHIECTB. XMMUYECKUE CBOWCTBA BEUIECTB, OTHOCALINXCS K Pa3JIMYHbIM KJlaccam
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKHUX peaklui Mo pa3MyHbIM NPU3HAaKaM (110 YUCIy U COCTaBYy yYacCTBYIOIIMX B PEAKIMH BEILIECTB, 110
TEIUIOBOMY 3 (EeKTy, 0 U3MEHEHUIO CTETIeHEH OKUCIEHUS! XUMHUECKUX JIEMEHTOB, 10 00paTUMOCTH, IO YJacTUIO KaTalu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPaBHEHUSI.



[TonsiTHE O CKOPOCTH XMMUYECKOH peakiuu. [ToHsaTue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [[oHsITHE O TOMOT€HHBIX U
rereporeHHsIx peakuusx. [lonsarue o karanuse. [loHaTne 0 XMMHUECKOM paBHOBeCcUHU. PaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMUUYECKOM peakliuy U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKuCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHue
YpaBHEHHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C HCIIOJIB30BAaHUEM METO/1a JICKTPOHHOTO OanaHca.

Teopus 2I€eKTPOIUTUYECKON TUCCOLMALMU. DICKTPOIUTHI U HEANEKTPOIUThl. Katnonsl, aHMOHbl. MeXaHU3M IUCCOLMALUU BEIIECTB C
Pa3IMYHBIMHM BUIAMU XUMHUUYECKOH cBsi3u. Crenens auccouranyy. CUIIbHBIE U Cl1a0ble JIEKTPOJIUTHL.

Peakiun noHHOro ooMeHa. ¥ ciioBusl IPOTEKaHUs PEAKIIMi HOHHOTO 0OMEHA, TIOJIHbIE U COKpAIEHHBIC HOHHBIC YPABHEHHSI PEAKIIMH.
CBolicTBa KUCJIOT, OCHOBAaHUM U COJIEN B CBETE MPEACTABICHUM 00 3JEKTPOIUTUYECKOM Tucconnanuu. KauecTBeHHbIE peakliuy Ha UOHBI.
[TonsiTuEe 0 THAPOIN3E COJEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJIENISIMU KPUCTAIIIMYECKUX PELIETOK HEOPraHMYECKUX BEILECTB — METANIOB U HEMETAIJIOB (TpaduTa 1 aamasa),
CJIO’KHBIX BEILLECTB (XJIOPHAa HATPUsl), UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOM peaKliMK OT BO3AEUCTBUS Pa3INYHBIX (PaKTOPOB,
HCCIIEIOBAaHKE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOIIECCa TUCCOLUALIMU KUCIIOT, IIeJI04Yel U conell (BO3MOKHO UCIOIb30BAHUE BUJIECO
MaTepHaJioB), IPOBECHHE OIBITOB, HIUTIOCTPUPYIOLINX MPU3HAKY MPOTEKAHUS peaKkIuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/IKa, BBIJICIICHHUE ra3a,
00pa3oBaHKE BO/IbI), ONIBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUil (TOPEHUE, pEaKIMK Pa3JI0KEHUs,
COEJIMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IOMOIIBIO KAUECTBEHHBIX PEAKIIMK HA MOHBI, PEILICHUE 3K CIIEPUMEHTAIBHBIX 3a1a4.

Hemerauibl 1 MX COeJUHEHHSA

OO61mas xapakTepucTiKa ranoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE CTETIEHN OKucieHus. CTpoeHne u pu3nveckue
CBOMCTBA MPOCTHIX BELIECTB — raJIOTeHOB. XMMUYECKHE CBOMCTBA HAa IpUMeEpE XJIopa (B3auMoJIeiicTBHE C MeTAIlTIaMH, HEMETaJlJIaMH, IEI04YaMu ).
Xnoposogopon. ConsiHast KUCI0Ta, XUMUYECKHE CBOWCTBA, TIOJIyYeHUe, MpuMeHeHue. [leiicTBre Xopa 1 XJIOpOBOIOpOa Ha OPraHU3M YeIoBeKa.
Bakneiime XJIOpHIbl U UX HaXOXKACHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE cTeNeHU okuciaeHus. CTpoeHue u
¢du3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(UKAIIMHN KUCIOPOAA U cepbl. XUMUYECKHE CBOWCTBA CEPBHI.
CepoBoiopo/i, cTpoeHue, pu3nyeckue 1 XuMudeckue cBoictBa. OKCUABI Cepbl KaK MPEICTaBUTENHN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA (001IHMe KaK MPeICTaBUTENs Kilacca KUCIOT U cnennduyeckre). XuMHUUECKUE peakIiy, Jexaliie B OCHOBE
MIPOMBIIIICHHOTO CTIIOCc00a MOy4eHUs CepHOM KUCTOTHI. [Ipumenenune cepHoii KucinoThl. Cou cepHOI KUCTOTHI, KaYeCTBEHHAs pEaKIIUs Ha
cynbdar-uoH. Haxoxenue cepbl U €€ coeTMHEHUH B IpUpoie. XUMUYECKOE 3arps3HEHUE OKPYXKAroIlel cpe/ibl COETUHEHUSIMU Cephl (KHUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpea0TBpaIlleHuUsI.

O6mrast xapakrepucTika 3j1eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENECHH OKUCIEHH. A30T,
pacnpocTpaHeHHe B Ipupoe, Gpusndeckre u XuMuyeckue cBoiictea. Kpyrosopot azora B npupoje. AMMHUaK, ero Gpu3nueckue 1 XuMUYecKue
CBOMCTBa, oJTydeHue u npumenenue. Com aMMOHUs, UX (PU3NYECKHe U XUMHUECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHast peakiysi Ha HOHbI
aMMOHHUA. A30THas KUCIIOTa, €€ TojyyeHue, pu3ndeckre 1 XMMHYecKre CBoicTBa (001ie Kak mpeICTaBUTeNs Kjlacca KUCIIOT U crielu(uyecKue).



Vcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KQUeCTBE MUHEPAIBHBIX yI00peHUi. XUMHUECKOE 3arpsi3HEHUE OKPYKaIOLIe cpe/ibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsiI3HEHHE BO3/lyXa, MMOYBBI U BOJ0EMOB). Docdop, amtoTponHsie Moaudukanuu dpocdopa,
¢dusnueckue n xummuueckue coiictsa. Oxeup gocdopa (V) u hocdopnas kucnota, Gpuzndeckue 1 XUMHUECKHE CBOMCTBA, IMOIyUYeHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapakrepuctika 31eMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETNIEHN OKUCIICHUS. YTIIEPOJ,
QJJIOTPOIIHBIE MOAU(UKALIMHU, PAaCIPOCTPAHEHUE B IPUPOIe, PU3NUECKUE U XUMUUECKHe cBOMCTBa. AncopOiusi. KpyroBopot yriepoaa B
npupoje. OKCuab! yriaeposa, ux GpusndecKkue 1 XMMUIECKUe CBOMCTBA, ICHCTBUE HA )KUBbIE OPraHU3MBbI, IOJYYECHUE U TPUMEHEHHE.
DKOJIOTHYECKHUE TPOOJIeMbl, CBA3aHHBIC ¢ OKcHIOM yriaeposa (1V), runoresa riiodabHOTO MOTEIICHUS KJIMMaTa, TapHUKOBBIN 3G deKT. YronbHas
KHCJIOTa U €€ CONM, UX (pU3nuecKue U XUMUYECKHE CBOMCTBA, TIOTy4YeHUE U puMeHeHne. KauecTBeHHAs peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO034HCTBE.

[lepBoHaYabHBIEC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH, 9TaH, dTUJICH, alleTUIICH, 3TaHOI,
TIIMLEPHH, YKCycHas KucaoTa). [IpupoHbie MCTOYHUKH YTIIEBOAOPOIO0B (YToJib, IPUPOAHBIM ra3, HeTh), MPOAYKTHI UX NepepaboTku (OeH3UH),
UX POJIb B OBITY M TPOMBIILUIEHHOCTH. [TOHATHE 0 OMOJIOTHYECKN BaKHBIX BELIECTBAX: KUPAX, OCIKaX, yriIeBOIaX — M UX POJIH B KHU3HH YEJIOBEKA.
MartepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

KpemHuuii, ero ¢pusndeckne 1 XUMHYECKUE CBOMCTBA, MoydeHue u npuMeHenne. CoeJMHeHusI KpeMHUs B pupojie. Oomue
npencraBieHus 06 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUITHUKAThL, UX UCIIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. Baxkneiime
CTPOUTENIbHBIC MaTEPHAJIbl: KEPAMHUKa, CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobieMbl 6€30MmacHOro UCTIONB30BaHUS CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHBIX PeaKLUil Ha XJIOPHU/I-HOHBI U
HaOJI0ICHNE TIPU3HAKOB WX MPOTEKAHMS, OIBITHI, OTpaKaIoIHe GU3NIECKHE U XUMHUECKUE CBOICTBA TaJIOTEHOB M UX COCTUHEHUH (BO3MOKHO
MCIOJIb30BaHUE BUJIEOMATEPHAIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUJI0B (TalOreHUI0B), 03HAKOMJICHHE C 00pa3laMH Cephl U e€
COeMHEHUSMH (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPHAIIOB), HAOIIOAEHHE ITpolIiecca OOYTITMBaHM caxapa Mo AeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI, H3yYE€HNE XMMUUYECKHX CBOUCTB pa30aBlIeHHON CEpHOM KUCIOTHI, IPOBEIEHNE KaYeCTBEHHON peakluy Ha
cynb(ar-uoH 1 HaOII0JeHNe TpU3HaKa e€ MPOTeKaH!s, O3HAKOMJIEHUE ¢ (U3NIECKUMHU CBOMCTBAMH a30Ta, (hocopa 1 ux coennHeHUN
(BO3MOXXHO HCIOJIb30BAHKE BUIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (hocOpHBIX yIo0peHuii, moaydeHue, coOnpanue, pacro3HaBaHue U
M3ydeHHe CBOMCTB aMMHaKa, TIPOBeIeHNE KaYeCTBEHHBIX PEakIiii Ha HOH aMMOHUS U GocdaT-HuoH U U3ydeHHE IPU3HAKOB UX POTEKAHNUS,
B3aUMO/IEHCTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3MOXKHO HMCIIOJIb30BAaHUE BUAEOMATEPUATIOB), U3YUEHUE MOIEeH
KPUCTAJUTMIECKUX PEIIETOK anmMasa, rpadura, pymnnepeHa, 03HaKOMIICHHE C ITPOIECCOM aICOPOITIH PACTBOPEHHBIX BENIECTB aKTUBUPOBAHHBIM
yIJIEM M YCTPOHCTBOM IIPOTHBOTra3a, NoJdy4eHue, coOupaHue, pacro3HaBaHue U U3y4eHUE CBOMCTB YIJIEKUCIIOro ra3a, MPOBEIeHUE KaueCTBEHHBIX
peakimii Ha KapOOHAT U CHIIMKAT-HOHBI M U3ydeHHE MTPU3HAKOB UX NMPOTEKAHMUs, 03HAKOMIICHHE C TIPOTYKIINEH CHIIMKATHON MPOMBIIIUIEHHOCTH,
peleHne HKCIepUMEHTAIbHBIX 33714 10 TeMe «BaxxHele HeMeTalIbl U UX COSAUHEHHS.

MeTanjibl M HX COeTMHEHHUsI



OO01mas XxapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TMOJIOKeHHs B [leprnoaudeckoil CuCTeMe XUMHUYECKHX
anemenToB J[. 1. MenzaeneeBa u ctpoeHust aroMoB. CTpOeHHE METAIIIOB. MeTalindyecKkas CBSI3b U METAUIMYECKasi KPUCTAIINYECKAs peIIETKA.
DNEKTPOXUMHUYCCKHUN PST HAPSDKEHUH MeTalioB. GU3NYECKUEe M XUMUYECKHE CBOMCTBA MeTauioB. O01Iue criocoObl MOTyYCHHS] METaIOB.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOppo3uu. CrutaBsl (CTajb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[{erounble MeTauibl: os10keHue B [lepuonnueckoii cucreme xumuueckux anemeHToB . M. MenaeneeBa, cTpoeHUE UX aTOMOB,
HaxoXJIeHue B npupojie. Duznueckre 1 XMMUUECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U TUAPOKCUIBI HATPUS U KaJIusl.
[IpuMeHeHre MEeN0YHbIX METAJUIOB U UX COETMHEHMII.

[IlenoyHO3eMENBHBIE METAJUIBI MArHUN U KaJIbLIMii: TOJI0)KEeHHE B [leproanueckoit cucteMe xumudeckux anemeHToB 1. 1. Meneneena,
CTPOEHHUE UX aTOMOB, HaX0KJIEHHE B Npupoje. PU3nueckre 1 XMMUYECKHE CBOMCTBA MarHus U Kanblus. BaxkHelme cCoOeIMHEeHNs] KalbIUs
(okeun, rugpokcu, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreMe xumuyeckux 3eMeHToB []. YI. MenneneeBa, ctpoeHue aTomMa, Hax0/1I€HUE B
npupoje. PU3nvecKre U XUMHUECKAE CBOMCTBA aTlOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux nemeHToB . . MenzaeneeBa, crpoeHue aTOMa, HaX0KJIEHUE B IPUPOJIE.
dusnyueckre 1 XUMUUECKHE CBOMCTBA xkene3a. Okcuabl, rupokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoicTBa U MOJTyUYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3I[aMy METAJUIOB ¥ CIJIAaBOB, UX (PU3NYCCKUMU CBOMCTBAMU, U3yUCHHUE PE3YIHbTATOB KOPPO3UU METAILIOB (BO3ZMOKHO
UCIOJIb30BaHUE BUEOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IAa KaJIbIUs U HATPHS ¢ BOAON (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKON BOJIBI, IIPOIIEcCca TOPEHMSI JKele3a B KUCIOPOe (BOZMOKHO UCIIOIb30BaHUE
BHIEOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX PEaKIINii Ha HOHBI: MATHUS, KaJIbIIUs, ATIOMUHHUS, IMHKa, jxene3a (1) u xenesa (111),
meau (1), HabmroneHue U onrcanyue MpoLEcCOB OKPAIINBAHUS [IJITAaMEHH HOHAMH HATPHs, KaJlus U KalbIHs (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEeIOBaHIE aM(POTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHUS U THIPOKCUIA IIMHKA, PEIICHNE YKCIIEPUMEHTAIbHBIX 33/1a4 110
Teme «BaxkHelmme MeTajlibl U UX COCTMHEHUSI.

XuMus M OKpyKamouas cpeia

BemectBa 1 Matepuaiibl B IOBCEAHEBHOM KHU3HU UeoBeka. bezomacHoe ncnonb3oBaHUe BEIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas
MOMOIIIb P XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HeHNE OKpYsKarollel cpeipl (peaenbHas JoycTUMast KOHIIEHTpanus BeuecTs, naiee — [1JIK). Ponb xumun B
PEIICHUHN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIABhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mescnpeomemmnle ceasu

Peanu3anus MexXnpeaAMETHBIX CBA3€H MPU U3yUYEHUU XUMHUU B 9 KIlacCe OCYIIECTBISIETCS Yepe3 UCIIOIb30BAHNE KaK OOIIUX €CTeCTBEHHO-
HayYHBIX TIOHITHH, TaK ¥ TIOHITHH, SBISTFONTUXCSI CACTEMHBIMH JIJISI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OO111e eCTeCTBEHHO-HAYYHbIC MOHATHS: HAY4HbIH (DaKT, THIIOTE3a, 3aKOH, TCOPHS, aHAJIN3, CHHTE3, KJIaCCU(PUKAIHS, IEPUOTUIHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPEHHE, MOJICITh, SIBIICHHE, TAPHUKOBBIN 3D (eKT, TEXHOIOTHsI, MaTEpHaIIbI.

dwusuka: MaTtepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI, PaIHOAKTHBHOCTh, MOJICKYJIA, SJICKTPHUUCCKUH 3apsi/,
TIPOBOJTHUKH, MTOJTYITPOBOJIHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, pacTBop,
PacTBOPUMOCTh, KpUCTAJUTMYCCKAst PEIIETKA, CIUIABbI, (PU3NYCCKUE BEIUYMHBI, €IMHULIBI H3MEPEHHUS, KOCMHUECKOE TPOCTPAHCTBO, IIAHETHI,
3BE361, CoHIIE.

bBuosnorus: ¢porocuntes, apixanue, onocdepa, IKOCUCTEMa, MUHEPATIbHBIC YI0OPCHHSI, MUKPOJIEMEHTBI, MAKPOAJIEMCHTBI, TUTATEIIbHBIC
BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE ITOPOIbI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA YPOBHE OCHOBHOT'O OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuaOCTHBIC PE3YIbTATBI OCBOCHUS NPOIrpaMMbl OCHOBHOI'O O6H_ICFO 06pa303aH1/151 JOCTUT'aXOTCA B XOA€ 06yqu1/1;1 XUMHU B CAUHCTBEC
yueOHOH U BOCIIUTATEIbHOM EATEIbHOCTH B COOTBETCTBUHU C TPATULIMOHHBIMH POCCUICKMMM COLIMOKYIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU
HCHHOCTAMU, HPUHATHIMHA B O6H_[€CTBG mpaBuJIaM1 1 HOPpMaMU IMOBCACHUA U CHOCO6CTBYIOT nponeccaM CaMOIIO3HaHusA, CaMOPAa3BUTHA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JInuaOCTHBIC PE3YIbTATHI OTPAKAKOT TOTOBHOCTH o6yqaloumxc;1 PYKOBOJACTBOBATLCA CHCTEMOM ITO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaL[I/Iﬁ n
paclIMpeHue ONbITa JesITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUSL:

LIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HAyYHOMY HacClIeINI0, TOHUMaHMsI 3HAYeHUsI XUMUYECKOI
HAYKH{ B )KU3HH COBPEMEHHOTO 00IIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOH HH(OpMAIHel 0 MepeaoBhIX JOCTHKEHHUIX U OTKPBITUSX MUPOBOU
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPECTaBICHUS O COLUANBHBIX HOPMAaxX U MPAaBUJIAX MEXJIMYHOCTHBIX OTHOUICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTHU B
OOIIIECTBEHHO IOJIE3HOH, y4eOHOMCCIIEI0BATENbCKON, TBOPYECKON M IPYTUX BUIAX JCATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JesTeIbHOCTH IIPU BBIITOJHEHUH y4eOHBIX, T03HABATENbHBIX 33/1a4, BHITOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB, CO3/IaHUH YU4EOHbIX IPOEKTOB,
CTPEMJICHHA K B3AaMMOIIOHMMAHHWIO U B3aUMOIIOMOIIU B IMTPOLECCE ITOU y‘IC6HOI>i ACATCIIbHOCTH, TOTOBHOCTHU OILICHUBATH CBOE IIOBEJACHUC U
IIOCTYIIKU CBOMX TOBAPUIIEH C IO3UIIMY HPAaBCTBEHHBIX U NIPABOBBIX HOPM C YUYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIECTBE M XUMUYECKON PEAKIIMH, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTAaBJIAIOIINE OCHOBY JJISI TIOHUMaHUW CYIIHOCTHU HaquOﬁ KapTUHBI MUpa, IpCACTAaBJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHA IIPUPOIEI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON CPENIOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IMMO3HAaBaTCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MMOJIYYCHHNEC HOBBIX 3HAHUH 110 XUMHH, HCO6XOI[I/IMI>IC JJIsA 00BSICHEHUS Ha6n10)1aeme
MPOILIECCOB U SIBJICHUH, MO3HABATEIbHON, HH()OPMAIIMOHHON M YUTATENILCKOM KyJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHONW PabOTHI €
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOil, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH UH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpec K 00yUEHHIO U TO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM00Opa30BaHUIO, IPOSKTHOM 1
HCCIIEIOBATENbCKOM 1€ATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTH U YPOBHS 0OyUeHUs B JalbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHHE EHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 37J0POBbIN 00pa3 KU3HHU, OCO3ZHAHNE
MOCJIE/ICTBUM U HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB, KypeHHs ), HEOOXOMMOCTH COOJIIOICHUS ITPABUI
0€30MMacHOCTH NP 0OpalleHNH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;



5) TPy10BOT0 BOCTIMTAHUS:

WHTEPEC K MPAKTUYECKOMY M3YYCHHIO TPO(ECCUil U TpyAa pa3InuyHOTO POJIa, YBAKEHHUE K TPYY U pe3yIbTaTaM TPYJIO0BOU JESITEIbHOCTH,
B TOM YHCJIC HA OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUI 110 XUMHUH, OCO3HAHHBIN BHIOOP WHAMBUIYAILHON TPACKTOPUHU TIPOIOKEHUS
00pa3oBaHus C YIYETOM JJUYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTICIITHON
podecCHOHAEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI, TOTOBHOCTD aJaliTHPOBATHCS B MPO(EeCCHOHAIBHON cpeie;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

HKOJIOTHUYECKH TEJIeCO00Pa3HOE OTHOMICHHE K MTPUPOJIC KaK HCTOYHUKY )KM3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHHUS, TOHUMAaHUE
IIEHHOCTH 3JI0POBOT0 U Oe30macHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 370POBBIO,
OCO3HaHUE IICHHOCTHU COOJIIOICHUS TIPABIJI O€30MaCHOTO IMOBEJCHHUS MPU PadOTe C BEIIECTBAMU, a TAKIKE B CUTYAIUSAX, YTPOKAIOIINX 3JOPOBBIO U
JKU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MIOTy9aeMbIe TIPU U3YYCHUN XUMHH, I PEIICHUS 3a1a4, CBI3aHHBIX C OKPYKAOIIEH TPUPOTHOM
CpeII0i, JJisl MOBBILICHUS YPOBHS SKOJIOTHUECKOM KyIbTYphl, OCO3HAHUS INI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH UX pelIeHHs
MOCPEACTBOM METOJIOB XUMHUH, SKOJIOTHICCKOTO MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCSI MM B ITO3HABATEIFHON, KOMMYHUKATUBHOMN H
COIIMAJIBHON MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIIEISAIOT 3HAYUMBbIE 17151 POPMUPOBAHUS MUPOBO33PEHHUSI OOIIEHAYYHbIE TOHITHS (3aKOH,
TEOpHsI, IPHUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, IKCTICPUMEHT H JIPYTOE. ), KOTOPBIC UCIIOJIB3YIOTCS B €CTCCTBEHHO-HAYUHBIX YUCOHBIX
MpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUH U3 ATUX MPEeaMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHON Hay4YHOI KapTUHE MUpa, U
VHHUBEpCaJIbHBIC yueOHbBIC JIelcTBHS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPBIE 00SCIIeYnBalOT (DOPMHUPOBAHIE TOTOBHOCTH
K CaMOCTOSITEIbHOMY MJIaHUPOBAHUIO U OCYILIECTBICHHUIO YIeOHOM A TEIbHOCTH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMEHHSI HCITOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHUS ITPH OCBOCHUH 3HAHUMN: PACKPBIBATH CMBICT XUMUYECKUX TTOHITHN (BBIICISATH UX
XapaKTepHble MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMH MOHSATHSAMH ), UCIIONB30BaTh IOHATHUS U 0OBICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUH, BEIOUPATh OCHOBAHUS U KPUTECPUU JIJIS KIIaCCH(PUKAITIN XUMUYIECKIX BEIICCTB U XUMHUYCCKHUX PEaKIIHiA, yCTaHABINBAThH MPUIMHHO -
CIIEJICTBEHHBIE CBSI3M MEXKAY OOBEKTAaMHU HU3yUeHUs, CTPOUTDH JIOTHUECKHE pacCykIeHus (MHAYKTUBHBIC, JeTyKTUBHBIE, IO aHAJIOTUH), J1e1aTh
BBIBOJIBI U 3aKJIFOUEHUS,

YMEHHE MPUMEHSTH B MPOIlecce MO3HAHUS MOHATHS (MIPEAMETHBIE U METalpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
HCIIOJIb3YEMBIC B XUMHH, ITPEOOPA30BBIBATH IIIMPOKO MPUMEHIEMbIC B XUMHAW MOJICTIbHBIC TIPEICTABICHHUS — XHMHUSCKUAN 3HAK (CUMBOIT
AJIEMEHTA), XUMHU4ecKasi popmysa U ypaBHEHHE XUMHUECKON peakluy — MpU PEelIeHUH Y1eOHO-T03HABATEIbHBIX 33/1a4, C YUETOM ITUX
MOJICTILHBIX MPECTABIICHUN BBISIBIISITh U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKHA U3Y9aeMbIX 00BEKTOB — XUMUYCCKUX BEIIECTB H
XUMHUYECKUX PEaKIIHii, BBISBISITH 00IIHE 3aKOHOMEPHOCTH, TPUUYUHHO-CJIEICTBEHHBIEC CBSI3U M MPOTUBOPEUHS B U3Y4aeMbIX Mpolieccax u
SIBJICHUSIX.



ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!

YMEHHUE UCII0JIb30BaTh [IOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI AJ1s1 (DOPMUPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

nproOpeTeHue ONbITa M0 UIAHUPOBAHUIO, OPIaHNU3ALUU U IPOBEICHUIO YYEHUYECKUX 3KCIIEPUMEHTOB, YMEHHE HaOI0AaTh 3a X0JI0M
poriecca, CaMoOCTOSITEIbHO MPOTHO3UPOBATH €T0 PE3YIbTaT, (POpMyTUpOBaTH 0O0OIIECHHS U BBIBOAKI 110 pe3ybTaTaM MpOBEeIEHHOTO OIIBITA,
HCCIIEIOBaHMs, COCTAaBIIATh OTYET O IIPOAETIaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALMIO pa3IMYHBIX BUJOB U (POPM IIPEJCTABICHHUS, TIOIY4aeMyIO U3
Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUECKOTO COJICPKAHUS, CIIPAaBOYHBIE TOCOOHsI, pecypchl IHTepHETa), KpUTHUYECKH
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MMPUMEHATH Pa3IMYHbIe METO/IbI U 3aIIPOCHI TIPU TIOMCKE U 0TOOpe WH(POPMAIIMY ¥ COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS YU€OHBIX U MI03HABATENbHBIX 3314 ONPeIeIEHHOrO THIA, IPUOOPETEHHE OMbITAa B 00JIACTH UCIOIb30BAHUS MHPOPMAITUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIIOIb30BaHUSI PA3JIMUYHbBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BBIOUPATh
ONTUMAaJIbHYIO (hOpMY IPECTaBICHNU HHPOPMALUU U WTIOCTPUPOBATh pelllaeMble 3a/1aul HECIOKHBIMU CXEMaMH, IuarpaMMaMu, IpYTUMHU
dbopMamu rpaduKu U UX KOMOUHAIHSIMU;

YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce Y4eOHOH U UCCIIe0BAaTENILCKOM AesTeIbHOCTH HH(POPMALIUIO O BIUSHUM
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY KAIOLIEH NPUPOTHON CPEIbL.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

YMEHHMSI 33/1aBaTh BOIPOCHI (B XOJ€ [uanora U (Win) IUCKYCCUH) M0 CYIIECTBY 00CYyKIaeMoi TeMbl, (POPMYJINPOBATH CBOU MPEIOKEHHS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEUIOKEHHON 3a7ja4n;

YMEHMsI IPEACTABIATH NOTyYEHHBIE PE3YIbTaThl TO3HABATEIILHOMN 1€ATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; J€J1aTh MPE3EHTALINIO
Pe3yJIbTaTOB BHIIOJIHEHUS! XUMUYECKOT0 SKCIIEpUMEHTA (J1JaOOpaTOPHOI 0O OMBITa, Ja00paTOPHOI pabOTHI MO MCCIEI0OBAHNUIO CBOMCTB BEILIECTB,
y4eOHOTO MPOEKTA);

yMeHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON M UCCIIEA0BATENILCKOM AEATETbHOCTH MIPU PELIEHUN
BO3HHUKAIOIINUX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAaHUS MO3ULIUN (00CYX1eHUsI, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMBD»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, OonpeieNieHre KPUTEPHUEB MO OLIEHKE KaueCTBa BBHIIIOJHEHHOM paboThl U ApyrHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEIILHO ONPEEIIATh eI AeATeIbHOCTH, TNIAaHUPOBATh, OCYLECTBIATH, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH
KOPPEKTUPOBATh CBOIO J€SITENILHOCT, BEIOUpaTh Hanbosee 3pPeKTUBHBIE CITOCOOBI pelIeHUs] YUEOHbBIX U TO3HABATENIbHBIX 3a/1a4,
CaMOCTOSITEJILHO COCTABJIATH UM KOPPEKTUPOBATh MPEAJIOKEHHBIN allTOPUTM JEMCTBUM NP BBIITOJIHEHUH 3aJaHUI C YUETOM MOITYYEHHSI HOBBIX
3HaHUN 00 U3ydyaeMbIX 00BEKTax — BEUIECTBAX U PEaKlUsX, OLlEHUBATh COOTBETCTBHE MOJYUEHHOTO pe3yibTaTa 3asBICHHON 11eTH, YMEHHE
HCII0JIb30BaTh ¥ aHAJIM3UPOBATH KOHTEKCTHI, ITPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI



B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 00513aTEIFHOIO COJIEp KaHuUs, YCTAHOBIEHHOTO JaHHOW (eaepanbHOl paboueit
MIPOrPaMMOii, BBIACIISAIOT: OCBOCHHBIE 00YYaIOIIMMICS Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM, crieruduieckue sl IpeAMETHOM
obnactu «XuMHUs», BUIBI IEATEIBHOCTH 110 MOJTYYE€HUIO0 HOBOTO 3HAHUS, €0 HHTEPIIPETALUH, TPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYallUsX.

K koHIty 00y4eHust B 8 kjiacce nmpeaMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00 YIAFOIIHXCSI
YMEHUU:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKHUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE
BELIECTBO, CMECH (OTHOPOHAsI U HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTENIbHAsA aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELLECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBast 10Ji1 XMMHUYECKOI0 JIEMEHTa B COeAMHEHUH, MOJISIPHBINA 00BEM, OKCUJI, KICIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKask Peaklusl, KITacCU(PHUKAIHS PEaKIUi: peakKuu COeTMHEHHS, PEaKLIUU Pa3I0KeHuUs,
peaxiuu 3aMelIeHns, peakiiui 0OMeHa, K30~ U SHI0TEPMHUYECKHE PEaKIuu, TeIIOBOM APPEKT peakiuu, apo aToMa, JIEKTPOHHBIH CJI0U aToMa,
aToOMHast OpOHTalb, PaUYC aTOMa, XUMUYECKasl CBS3b, TIOJSIPHAs U HETOJISIpHAst KOBAJICHTHASI CBSA3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, PacTBOpP,
MaccoBas J10Jis BeulecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pacTBOPE;

o MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHIU U IPUMEHATH 3TU ITOHATHUSA IIPU ONMCAHUH BEIECTB U UX
IIPEBPAILCHHUI;

o HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

o OTpEEIIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHMSIX, CTETIEHb OKUCIICHUS YIEMEHTOB B OMHAPHBIX

COCIMHEHUSX, PHHAIICKHOCTD BEIIECTB K ONPEAICIEHHOMY KJIACCY COCIMHEHHIA IO OpMyJIaM, BHl XUMUYESCKOM CBSI3U (KOBAJICHTHASI M MOHHAS )
B HEOPTraHMYECKUX COCIUHEHMSIX;

. packpbiBaThk cMbica [leproguueckoro 3akona /. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHKE IIEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XMMUYECKHX JIEMEHTOB OT UX MoJIo’keHus B [leproanueckoit cucreme, 3aKOHOB COXpaHEHHS! MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHA ABOraapo;

o OIMCHIBATh U XapaKTepu30BaTh TabaMuHyto popMy [lepuonnyeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB: pa3inyaTh NOHITUS
«riaBHasg noArpymnna (A-rpymnma)» u «mmobounas noarpynmna (b-rpymnmna)», Manasie 1 60JbIINe TEPHOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPHIE
umerotcs B Tabauue «llepuoanyeckas cucremMa xumudeckux sneMeHToB J[. 1. MenieneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YUCIIO 3JIEKTPOHOB U PaCIpe/ieIeHHE UX 10 JIEKTPOHHBIM CIIOSIM);

o KJ1accu(UIUpPOBaTh XMMUYECKHE HJIEMEHTbI, HEOPraHMUECKUE BEIECTBA, XUMUUECKUE peaKiH (110 YUCITY U COCTaBy
Y4YaCTBYIOIIMX B PEaKIH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

o XapaKTepu30BaTh (OMUCHIBATh) O0IINE XMMUUECKHE CBOMCTBA BELIECTB PAa3JINYHBIX KJIACCOB, MOATBEPXKAAst ONMCAHHE TPUMEPaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

o IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTAaBa, BOZMOKHOCTH MPOTEKaHUSI XUMUYECKUX
IIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUSIX;



. BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTa 1o Gopmye
COCIMHEHMS], MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUu;

. MIPUMEHSTh OCHOBHBIE OTNIEPALIMY MBICITUTEILHOM 1eATENbHOCTH — aHAIM3 U CUHTE3, CpPaBHEHUE, 0000IIeHHEe, CUCTEMATHU3AlIHIO,
KJIacCU(UKALINIO, BBISIBJICHUE IPUUYUHHO-CIICACTBEHHBIX CBSA3€H — JJI U3yUEHHUs CBOIMCTB BEIIECTB U XUMUYECKUX PEaKIUii, €CTECTBEHHO-
Hay4YHBIC METO/IbI IO3HAHUS — HAOIIOICHHE, U3MEPEHHE, MOJISTHPOBAHIE, SKCIIEPUMEHT (PEabHbI U MBICTICHHBIN);

. CJIEIOBATh MPaBUIIAM IOJIb30BAHMSI XUMHUYECKOH MOCY10M U 1TabopaTOpHBIM 000pyI0BaHUEM, a TAKXKe MpaBUiiaM OOpaILCHHS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSIMU TI0 BHIMIOJTHCHHIO JTAOOPATOPHBIX XUMUYECKHIX OIBITOB 10 TIOTYICHHUIO M COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOIa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMpPEIEeIEHHON MacCOBOM J0Jei pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh U MIPOBOJAUTH XMMHUUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT C IIOMOIIBIO MHIMKATOPOB (JIAKMYC,
dbeHondTanenH, METHIIOPAHXK U JPYTHE).

K koHIy 00y4eHus B 9 kJjacce npeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y O0yUJAIOIIUXCS
YMEHHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE
BEILIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, MJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHHsI, XAMUYECKasl peaklys, XUMUYECKasi CBS3b,
TEII0BOM 2P EKT peakinu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, ANEKTPOIIUTHI, HEAIEKTPOIUTHIL, HIEKTPOIUTUIECKAS TUCCOLUALINS, PEAKIIHH
MOHHOI0 00MEHa, KaTajln3aTop, XMMHUYECKOE paBHOBECHE, 00paTUMbIEe M HEOOpAaTUMBbIE PEaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIny,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE, AJJIOTPOIHS, aM(pOTEPHOCTh, XUMUYECKas CBSA3b (KOBAJICHTHASI, MOHHAS,
MeTaJlJIN4€eCcKast), KpUCTAIUIMYECKasl peIIETKa, KOppO3usi METAJJIOB, CIUIABbl, CKOPOCTh XMMHUUECKON peaKIMU, IPEIEIbHO JOIyCTUMAsI
koHuentpauus [1JIK Bemectna;

o MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IMMOHATHIN U IPUMEHATH 3TU ITOHATHUS IIPU ONMCAHUH BEIIECTB U UX
IIPEBPAILCHHI;

. UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (OPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIuii;

. OINPEIENATh BaJICHTHOCTD U CTEIIEHb OKUCIICHHUS] XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJICKHOCTD

BEIIECTB K OIMpeaeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMysaM, BUA XUMUUYECKOHN CBsI3U (KOBAJIEHTHAs!, MOHHAs, METAJUIMYECKasi) B
HEOpPraHMYECKUX COEAMHEHHUSX, 3apsi/i HOHA [0 XUMUYECKOU (hopMylie, XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIMHEHUH, TUII
KPUCTAIUTMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

. packpbiBaThk cMbica [leproguueckoro 3akona /l. 1. MenneneeBa u 1eMOHCTPUPOBATH €r0 IOHUMAHHE: OIUCHIBATh U
XapakTepu3oBaTh Ta0IMUHYI0 opmy [leproaudeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3inyuaTh MOHATHUS «TJIaBHAs MOATpYyIIa (A-Tpyrina)»
u «aoboyHas noarpymnmna (b-rpynma)y, mansie 1 00JbIINE EPHOBI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOANYECKON TalnuIe, ¢
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia Apa, o0liee YUCIIO 3JIEKTPOHOB U pacipeiesieHue ux
T10 JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB M UX COEIMHEHUH B Mpeieax MajbIX EPHOI0B
Y TJIABHBIX NOJATPYIII ¢ Y4ETOM CTPOCHHUSI X aTOMOB;



. KJ1accu(UIUpPOBaTh XMMUYECKHE AJIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XUMUUECKUE PEaKIiH (110 YUCITY U COCTaBY
YUYaCTBYIOILIMX B PEAKIIUH BELIECTB, 10 TEIJI0BOMY 3(p(eKTy, M0 N3MEHEHHIO CTENCHEeH OKHCICHUS XUMUYECKUX 3JIEMEHTOB);

° XapaKTCpHU30BaTb (OHI/ICBIBaTB) O6H_II/I€ u CHCI_[I/I(I)I/I‘IGCKI/IC XUMHYECKHE CBOMCTBA IMPOCTBIX MU CIIOKHBIX BEHICCTB, IIOATBEPKAAA
OIMMCAHUEC ITPpUMEPAMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;
L4 COCTAaBJISIThL YPAaBHCHUSA C-)HCKTpOJII/ITI/I‘-IeCKOf/'I Jucconmranyu KuciaorT, IIeI04YeH U COJIGI\/JI, IIOJIHBIC U COKpaH_IéHHLIe YpaBHCHUA

peakiuii HFOHHOTO OOMEHa, YPaBHEHHUS PEaKIUii, TOATBEPIKIAIONINX CYIIECTBOBAHUE MEHETHUECKOM CBA3H MEX/1y BEIIECTBAMHU Pa3IMUHbIX
KJIACCOB;

° PacKpbIBaTh CYIIHOCTh OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH TTOCPECTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca 3THX
peaKIuii;

° MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTHU MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUI B
Pa3IUYHBIX YCIOBUSIX;

° BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOT0 3JIEMEHTa Mo popmyie
COEJIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKIuy;

° COOJTFOIATh MPaBWIIA MTOJIb30BAHUS XUMHYECKOH TIOCY 101 1 1a00paTOPHBIM 000pYyIOBAaHUEM, a TAKXKE IPaBUiIa OOpAIICHHSI C

BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMMU 110 BBIIIOJITHCHUTO na60paT0pHI>1x XUMHYCCKUX OIIBITOB I10 ITOJYUYCHUIO U CO6I/IpaHI/IIO
F33006p83HbIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a);

o IIPOBOAUTDH PEAKLUU, IOATBEPHKAAIOIINE KaUECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOPU/I-,
Opomua-, noau -, kKapobonar-, pocdar-, cunmkar-, cyaphaT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3YYE€HHBIX METAJUIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

o MIPUMEHSTh OCHOBHBIE ONEPALINY MBICIUTEIBHOMN 1€ATENbHOCTH — aHAIM3 U CUHTE3, CpPaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3ALHIO,
BBISIBJICHHE IPUYNHHO-CIIEACTBEHHBIX CBA3EH — AJI U3YYEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUI, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE, MOAECIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
HaumeHnoBanue KoaudecTBO 9acoB
Ne i/ A31EI10B 1 TeM K 0 JaekTpoHHbIe (HU(POBHIE)
0 pa3la Beero OHTPOJIbHbIE PaAKTHYECKHE 00pasoBaTeNLHbIE Pecypebl
NporpaMmmasl padoTbI padoThbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuUMHS — BaKHas
11 00J1aCTh €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
' PaKTHYECKOI https://m.edsoo.ru/7f41837c
JIeATECIILHOCTH YeJIOBEKa
12 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bonopona.Ilonsitue o 5 1 bubnuorexa [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
29 Bosayx. Kucnopon. 6 bu6nmoreka [JOK
' ITonsitre 00 oxcHgax https://m.edso0.ru/7f41837¢c
23 Bopa. PactBopsl. IlonsiTue 5 1 1 bubnnorexka [JOK
' 00 OCHOBaAHUSIX https://m.edsoo.ru/7f41837¢
24 Sﬁfﬁiﬁii?&aﬁim 11 1 1 bubmorexa HOK
' - https://m.edso00.ru/7f41837c
COCIMHEHMI
Hroro 1o pasneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.
XuMmnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKHUX AJIEMEHTOB 7
. . Menneneena.

Crpoenue aToma

0.25

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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Xumudeckas CBSI3b.

39 OKHCIIHTEIIbHO- 15 0.95 bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIE ' https://m.edsoo.ru/7f41837c
peaxkuu
3.3 [ToBTOpenue u 0600meHne 3 bubmmoreka [JOK
https://m.edso0.ru/7f41837c
UTOTO TI0 pa3ieny 18
OBILIEE
KOJIMYECTBO
YACOBIIO 68 35

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbueie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [ToBTOpenue u yriyOiaeHne 3HaHHH OCHOBHBIX 5 05 bubmmorexa [IOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
e | e | B LOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 Eggi?ﬁgiii?{fﬂ 112636
COETMHEHUS
e | Tt |8 |1 2 B LOK
A —— https://m.edso0.ru/7f41a636
Hroro 1o pasneny 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnuorexa [JOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsi.ru/7f4la636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 bubmorexa LIOK

https://m.edso0.ru/7f41a636
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Uroro no pazgeny

20

Pa3znea 4. Xumus 4 OKpysKaomas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

Pa3znen 5. HazBanue

Hroro 0

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 3.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosanyectBo 4yacos Mara DJIeKTpOHHbIe U (poBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
L xabmnere v Mpenver o Pors | 1 buGmiorexa IOK
https://m.edsoo.ru/ff0d210c
XMMHU B )KU3HU 4YelioBeka. Tena u BemecTa
2 [TonsiTHE O METOAAX TTO3HAHUS B XUMUHU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboTHI B 1aOOPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
pasjielieHus: cMeceit https://m.edsoo.ru/ff0d26ca
S cwecet (na priepe omcrin noapenoli | 1 Bubmiorerca LIOK
comu)» https://m.edsoo.ru/ff0d28c8
bubnnorexa [JOK
6 ATOMEI H MOTEKyJIb! . https://m.edsnl)lo.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubmmnoreka HOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2d50
10 ?{fﬁjﬁiﬁﬂ;ﬁ&ayﬁ:g:;eiiﬁggﬁ'aTOMOB 1 bubmorexa LIOK
HMIMECKIX SIEMETOR https://m.edsoo.ru/ff0d2eae
11 OTHOCHTENbHAS aTOMHAs Macca. 1 but6mmorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6numoreka [IOK
COETUHCHUHI https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mois. MossipHast Bu6muoteka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMAYECKHUE SIBICHUS. bu6nuoreka [IOK
XuMHUYUECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NPOTEKAHUS bubnunoreka LIOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 Brrunciaenus koinmuecTBa, MacChl BEIISCTBA bubnunoreka LIOK
10 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
17 3aKOH COXpaHEHUs MaCChl BEILIECTB. bu6nunorexa LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
nUKaUI XUMAYECKUX PeaKIIUi
18 EJ(I)aeELCHHqéHH’i{upasnomeHilcﬂ Sal\IZZfHCIiII/IH buGnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
o | Towomore el B LOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUI
20 KonTponbnas pabora"BemectBa u ux bubmmnorexka HOK
cBoiicTBa" https://m.edsoo.ru/ff0d4290
B — CMeECh I'a30B. TaB B .
21 KESCJJII}(I);OL[ C— iJieM:iI?F Higf)cioe (;Z)IIHY:;BO bubmmorexa LHOK
' https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XUMHUUECKHE CBOMICTB
22 KI/Icngope(::z[a ?peaKI_[I/II/I inHCfIGiII/?H Cropi:HI/Ie) bubnmorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
ITousTHe 00 OKCHIaX
s | et oy o o LOK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
24 TenoBoit 3 pexT XuMUIeCcKon peaxiii, bu6muoreka [IOK

IMOHATHUEC O TCPMOXUMHNYCCKOM YPAaBHCHHUH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
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OK30- U OHAOTCPMHUUYCCKUX PEAKIUAX

TorumBo (HedTh, yroiab U METaH).

bub6nmoreka [IOK

25 | 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €T https://m.edsoo.ru/ff0d4cda
MIPEAOTBPALECHUS
(4]
36| lompeanmts n roumpanne meopots BuGmmorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3YYEHUE €TO CBOMCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIEeCTBO. bu6nmoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Boopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTue 0 KMCIOTaX U COJIIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bu6nmnorexa LIOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas ta Ne 4 o Tem
31 «ﬁznyqeiilean E?)gglpiujjl/le Bo(;ogof[a bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE €T0 CBONCTBY»
. ; bubmuoreka [IOK
32 MornspHslii 006EM Ta30B. 3aKOH ABOTaIpoO hitps://m.edsoo.ru/ffod542e
WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH B
gy | S e Bt o B LOK
https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJMYECTBY BEIIECTBA MM
00BEMY
o | e B o pere b6 10K
. https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ira30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubnuoreka [{OK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHBIe u

37 HEHACBILLICHHBIE pacTBOPbI. MaccoBast J0JIst bubmorexa LIOK
: https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHrE PaCTBOPOB C Bu6muoteka [JOK
oIpeneIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 KonTtponsnas padora «Kucnopoza. Bomopos. Bu6mumoteka [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
o | oo maneiae aokere B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nmnorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMU4YECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarmus, bubnmorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpemHue): HOMEHKIATypa, COCOObI bubnnorexa [JOK
HOJTYYeHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 | OKCTEPHMEHTATLHBIX 337124 MO TEMe bubnuotexa [JOK
«OCHOBHBI€ KJIAaCChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTnyeckas cBsI3b MEXAY KilaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [{OK
49  OO6o00mIeHne U CUCTEMAaTU3aIM 3HAHUH

https://m.edso0.ru/00ad9cb2
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bub6nmoreka [IOK

50 WTorosast KOHTPOJIbHAS paboTa 1 https://m.edso0.ru/00ad9ela
51 Sﬁﬁiﬁiﬁiﬁiiﬁi:ﬁ?g;Hl@lgﬁzigg 0 rpymiax Bubmzorexa HOK
' pyn https://m.edsoo0.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepuonnueckuii 3akoH u [lepuoanueckas Bu6morexa 1[OK
52 cHCTeMa XMMHUYECKUX anemMeHToB []. M. .
https://m.edsoo.ru/00ada52¢c
Mennencena
53 [lepuoapl, IPyIIIBL, TOATPYIIIILI Bubmzorexa HOK
PHOJIBL TPY » IOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnoreka [JOK
H3oTonsl https://m.edso0.ru/00ada342
o |orTomme s oo s B LOK
proa T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHIECKOTO 3JIS,MeHTa 1o Buborexa LIOK
56 ero nosioxkeHuto B [lepuoguyeckoit cucreme )
https://m.edsoo0.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57  DA3BUTHS HayKH M NPAKTHKH. . 1. 0.25 bubmmnoreka HOK
MeHneneeB — y4EHBIM, TIeIaror u ' https://m.edso0.ru/00ada96e
rpakIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubmuorexa [IOK
XUMHUUYECKHUX 3JIEMEHTOB https://m.edso0.ru/00adaab8
59 HNouHas xuMudeckas CBsI3b Bubmuorexa LIOK
https://m.edsoo0.ru/00adac34
60 KoBaneHTHas nmongapHas XUMHUECKas CBSI3b Bubmorexa OK
P https://m.edsoo.ru/00adaab8
61 KoBanienTHasa HemoOsIpHAs XUMHUYECKas! CBI3b bubmorexa LJOK
p https://m.edso0.ru/00adaab9
62 CreneHs OKUCIEHUS Bubmorexa OK

https://m.edsoo.ru/00adae28
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63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bub6nmoreka [IOK
peaxiuu https://m.edsoo.ru/00adb076
bubnunorexa LIOK
64  OkMCIUTEIN U BOCCTAHOBHUTCIIH 1 hitps://m.eds00.ru/00adb076
bu6nmoreka [IOK
65  Crpoenue atoma. XMMUYECKAsl CBSI3b) 1 0.25 https://m.edsoo.ru/00adb486
. bubnuorexa [JOK
66 O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 hitps://m.eds0o.ru/00adb33c
. bubmuoreka [{OK
67 O06o0011IeHre U CUCTEMAaTU3alUsl 3HAHHIMA 1 https://m.edso0.ru/00adach2
. bubmuoreka [{OK
68 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 hitps://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 35

I[TPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/ibHbIE
. yp Beero OHTpoILHbIE  TIpaKTHdecKne | \oyyoyyg p
padoThI padoThI pecypcbl
WHcTpyKTax 110 TEXHUKE OE301aCHOCTH B
kabunete xumuu.lleproanaeckuii 3aKoH. bu6nuoreka [IOK
1 1 )
[Mepuoanyeckas cuCTeMa XUMHYCCKUX https://m.edsoo.ru/00adb59e
anemenToB JI. 1. Menaeneera
AKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
2 )?:HMquCKEIx 3JIEMEHTOB MEPBIX TPEX 1 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
IIEPHOJOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmnorexa LIOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunan XuMuueckoil CBA3U U THIEI bu6nmnorexa LIOK

4 N 1 .

KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 05
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca» '

Knaccuukanus XuMU4ecKkux peakiui no bubmuoreka [IOK

6 1 )

Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
H .

e P B LOK
PEARIIH. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubmuoreka [IOK
XHUMHUYECKON PEaKIMu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PABHOBECUS

9 OKHCIIUTENTBHO-BOCCTAHOBUTEIIBHBIE 1 bu6muoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. 1 bubmuoteka [IOK
CwibHbIC U cl1a0bIe 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHHsI peak i 1 bubmuoreka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIOT U

bub6nmoreka [IOK

12 OCHOBAHHH B CBETE IPE/ICTABICHHUI] 00 hitps://m.eds0o.ru/00add5d8
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

13 mpercramaenmi o6 srexmponTMEO buGmiorexa IOK
pea p https://m.edsoo.ru/00add8b2
JUCCOTTHAITUT

14 [TonsiTue o runponuse conen bubmorexa LOK

AP https://m.edso0.ru/00add9d4
. bubnuorexa [JOK

15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI https://m.eds00.ru/00addd12

16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6moteka [JOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa

17 Onempommmisceron amcconaus Bubmmarexa [IOK

P o LUATIA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTeprCTHKa raJIOreHOB. bubnmnorexa [JOK
XMMHYECKUe CBOWCTBA HAa TPUMEPE XJIopa https://m.edsoo.ru/00addfe2

19 xmmaccn caoiicrna, nomyeene Bu6aorexa LIOK

» MOy HCHHUE, https://m.edso0.ru/00ade104
MIPUMCHCHUE

20 lonyuene commolt xucrons, nsysce Bu6aorexa LIOK
L oIy > I3 https://m.edsoo.ru/00ade348
e€ CBOMCTB»

I s 10K
DEAIHH, A P g https://m.edsoo.ru/00ade488
M30BITKE

29 OOm1as xapakTepucTika 31eMeHToB VIA- bubmuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(l)I/‘I‘KaHI/II/I CepEI. Buborexa [IOK

23 Haxoxpaenue cepbl 1 €€ coeTMHEHUN B

pupoje. XMMHYECKHE CBOWCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoenue, pu3nueckue u

bub6nmoreka [IOK

24 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepol. CepHasi KHCIIOTa

25 (bl/ISI/I‘I{[CCKI/IIe) u XI/II\EI/I‘ICCKI/IC CBOIZ/'ICTBa bubmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHUYECKUE PEAKIINH, JICKAIINE B OCHOBE
MIPOMBIIIIJIEHHOT'O CIIOCO0a MOIy4YEeHUS
26 CngOfI KHUCJIOTBI. XI/IMI/IquKOGyII bubmmorexa [IOK

9 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTUHEHUSIMH CEPBI

27 Brrunciaenne MaccoBoil 10K BEIXOAA bubnunoreka LIOK
MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuka 31eMeHToB VA-

o8 rpynnsl. A30T, pacipocTpaHEHHE B Bu6moteka [JOK
npupoje, GU3NYECKHe U XUMHUYCCKHIE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHUak, ero Gu3NYECKue 1 XUMUIECKHE bu6nunorexa LIOK

29 . )

CBOMCTBA, MOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «lPlonyquI/Ie al\fMI/IaKa U3Y4YECHHE €TI0 bubmorexa LHOK
N ’ https://m.edsoo0.ru/00adf180
CBOMCTB»

31 A30THas KUCoTa, €€ (pru3nuecKue u bubmmnoreka HOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN

32 aMMOHHS B KAYECTBE MUHEPAIbHbBIX bubmuoreka [IOK
ynoOpenuit. XuMHU4ecKoe 3arpsa3HeHne https://m.edsoo.ru/00adf518
OKpY’KaroIel Cpebl COeTMHCHUSIMHU a30Ta
MHCTpyKTaxX M0 TEXHUKE OS30IMaCHOCTH B
kabunere xumun. Pocgop. Oxkenng Butmiorexa [[OK

33 docdopa (V) u pochopHas kuciora,

¢du3nyeckue 1 XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

https://m.edsoo.ru/00adf68a
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Hcnons3oBanne pocdartoB B kKauecTBe

34 MUHEpAIbHBIX YA00peHHid. 3arpsa3HeHne bubmorexa LOK
9 ) https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTaMu
35 VYraepon, pacipocTpaHEHHUE B IPUPOJIE, bubmuorexa [{OK
du3ruecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nuoreka [IOK
po0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCIOTa U €€ CONn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
o
B Tonyuenc ymexncrororase Bufimorera LIOK
i " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOoOHAT-HOH
3 optammccsin seuectai sk o Bufmsorerca LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX yIiiepoJia
40 Kpemnuuii u ero coenuHeHus Bubmorexa OK
https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnorexa [JOK
«BaxkHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
2 Buncinime neveratis BuGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COEJIMHEHUSI»
OO01mas xapakTepuCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubnuotexa [JOK
43 .
CBSI3b U METAJITMUECKAs KpUCTAJUTMYEeCKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
44 XHWMHUYECKHE CBOMCTBA METAJLIOB. bu6nunorexa LIOK

DNeKTPOXUMHUECKUN Psiji HAPsKEHUN

https://m.edso0.ru/00ae1156
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METAaJJIOB

OO6mue crmocoOb! MOYYSHUST METaJLIOB.
CrnaBel. Beraucienus mo ypaBHEHUSM

bubnunorexa LIOK

45 XUMHAYECKHX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAJLIOB EH6H_HOTCKa HOK
ttps://m.edsoo.ru/00ael1278
bu6nmoreka [IOK
47 Ilenotrre mMerabl https://m.edsc1>l0.ru/Oan14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KaJTUS EH6H_HOTeKa 0K
https://m.edsoo.ru/00ae14b2
49 [IenouHo03eMeNbHBIC METAIIIBI — KAJIBIIHI bubnuorexa [IOK
U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiime coeIMHEHUS KaJIbIIHs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHrEe U CUCTEMAaTU3allisl 3HAHHIMA
50 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmmoteka IIOK
yCTpaHEeHUs https://m.edso00.ru/00ae1886
o | b e 6 e B LOK
| https://m.edso00.ru/00aelae8
yCTpaHEHUs
. bu6mmoteka IIOK
>4 AJTIOMUHHT https://m.edscﬁ).ru/00ae1c64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Keneso https://m.edsg).ru/Oan1d86
57 Oxcunel, TUIPOKCH B U conu xene3a (1) u bubmuoreka [{OK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O060011IeHrEe U CUCTEMAaTH3aI|sl 3HAHHMA
59 [IpakTuueckas padora Ne 7. Pemenue bu6muoreka [IOK

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCME

https://m.edsoo.ru/00ae3de8
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«BaxkHelmme MeTaaIsl 1 UX COCOUHCHUA»

Bbruuciienus no ypaBHeHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

bubnunorexa LIOK

| ramonerm racenot ommmeoz | https://m.ds00.1u/002e1 750
MPOYKTA PEAKIIH
61 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
62 Hrorosas koHTposbHAs paboTa 1 1
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bu6nmorexa LIOK
JKU3HU Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnnoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny 3K0I0IrHUECKUX 1 Bu6mmoteka [IOK
npobeM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6nmorexa LIOK
CUCTEMATH3AIUS 3HAHWMA https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cUCTeEMaTU3alvs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO HACOB I10 68 35

[NPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YYUEHHUKA
* Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe obmiectBo «M3aarenscTBo «IIpocBermenney

» Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa U.M., I'apa H.H. Axunonepuoe o6mectBo «M3narensctBo «lIpocBemenue»
* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe obmectBo «M3maarenscTBo «IIpocBerienne»

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I'., AknmonepHoe obmiectBo «M3marensctBo «lIpocBemennes

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA
Xumus : ypoku B 8 kiacce : mocodue mis yaurens /H. H. 'apa
Xumus. Ypoxku B 9 kiacce : mocobue ans yuutens /H. H. Tapa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






