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I.LIHIOACHUTEJIBHASA 3AIINCKA
[Iporpamma npegHasHadyeHa AJs ydalmuxcsl 8-B Kjlacca Ha OCHOBE TPeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesIbHOM

porpamMMbl OCHOBHOT'O 0011ero odpasosanusi, npezacrasieHubix B @®I'OC OO0, a Takke aJlanTUpOBaHHOW OCHOBHOM paboueil mporpaMMel U
benepanbHON paboueii mporpaMMbl BOCITUTAHHS.

. IIporpamma oTpakaet cojepkanue 00ydeHus MpeaMeTy «XUMUs» C y4eTOMOCOOBIX 00pa3oBaTelIbHBIX MOTpedHOCTEH 0Oyuatommxcs ¢ 311P.
OsnazieHne y4eOHBIMIPEIMETOM «XUMHUS» IPEJICTABIIAET ONPEAEICHHYIO TPYAHOCTh Uit oOyyaromuxcsic 3I1P. 31o cBA3aHO ¢ 0COOEHHOCTAMU
MBICIIMTEIBHON JESTeNbHOCTH, BHUMAHUS, NaMITH, peYd, HEJOCTAaTOYHOCTBIO OOIIEro 3amaca 3HaHWH, MOHMKEHHBIM I103HABaTEIbHBIM
MHTEPECOM, CIIOKHOCTSIMHU IPU ONpEeAETIeHUN B TEKCTE 3HAYMMOM MBTOpocTeneHHOM MH@opmanuu. Ilockonbky TpeOOBaHUS K MpEIMETHBIM
pesyabTatam oOydaromuxcsi ¢ 3[IP B yacTu UTOroBBIX NOCTM)KEHUH K MOMEHTY 3aBeplIeHHs OOy4YeHHMs Ha YpOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs MOJIHOCTbIO COOTBETCTBYIOT TPeOOBAHMSAM K IPEAMETHBIM pe3yibTaTaM Uil OOydaroUIMXCs [0 OCHOBHOHM 0Opa3oBaTelbHON
nporpamMmme, HE UMCIOIINX OFpaHI/ILIGHI/Iﬁ I10 BO3MOKHOCTSAM 310POBbA, TO COACPIKAHUC ITPOTPaMMBbI COXPAHACTCA.

Paboyas nporpamMma cocraBieHa B COOTBETCTBUE C:
1. AnanTupoBaHHON OCHOBHOM pabouelt mporpamMmoit
2.®enepanabHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO oOmiero oopasosanus (IIpukaz Munnpocsemenus Poccun Ne 287

ot 31.05.2021 «O06 yTBepkaeHuu (eaepaTbHOr0 rocyJapCTBEHHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHus»);

3. ®epepanbHO paboueii MporpaMMoit OCHOBHOTO 00IIIeTro 00pa3oBaHus 1o ouooruu(is 5-9 kiraccoB 00pa3oBaTeIbHBIX OpraHu3anmii) — MockBa,
2023;

4. OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMoil OcHOBHOro obmiero obOpasoBanust MBOY «Bocxonnenckas mkona umenn B.M. KpuBoporosay
Kpacnorsapaeiickoro paiiona Pecriyomnku Kpbim;

6. ITonoxxennem o pabounx nporpammax, pazpadarsiBaeMbix o @I'OC-2021.

[IporpaMMa mo xumMuM AA€T MpeACTaBICHUE O LENAX, o0uel cTpaTerun oO0y4eHUs, BOCIUTAHUS U Pa3BUTHUs OOy4arOUIMXCs CPEeACTBAMU
y4yeOHOro IMpeaMeTa, YCTaHaBIUBaeT oO0s3aTeNbHOE IPEeIMETHOE COJEep)KaHHe, NpeAycMaTpUBaeT paclpeleleHHe ero Mo Kiaccam |
CTPYKTYPUPOBAHHE I10 pa3jeiaM U TeMaM IIPOrpaMMbl 110 XUMUH, ONPEACIIAeT KOJTUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKU CONEpKAHUA,
PEKOMEHIyEMYI0 TIOCIIEI0BATENbHOCTh U3YUEHHS] XUMHUH C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH yueOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcs, onpeaesieT BO3MOKHOCTH MpeIMeTa [Tl pealin3aliy TpeOoBaHHUM K pe3yabTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeNbHON TPOrpaMMbI Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa3oBaHMs, a TaKXkKe TPeOOBaHM K pe3ysibTaTaM 00y4eHHUsI XMMUU Ha YPOBHE LieTIeH
W3yUYEHHs MPeIMETa U OCHOBHBIX BUI0B Y4€OHO-TIO3HABATEILHOM JESTEIbHOCTH 00yYarOIIerocs o OCBOCHUIO y4eOHOTO COepKaHMUS.

3HaHHe XUMUHU CIIY>)KUT OCHOBOM 11 (POPMUPOBAHUSI MUPOBO33pEHNUS 00YUAIOIEToCs], €ro MpeACTaBIeHU 0 MaTepHaIbHOM €JMHCTBE MUPAa,
BaXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH MPEICTABIEHUS O B3aUMOIIPEBPALLIEHUSX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MIPUPOJIE, O MYTIX
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pelieHrs TI00ABHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, JSHEPTETUYECCKOW, MUIIEBOW U IKOJIOTHYSCKON
0e30macHOCTH, POOIEM 3JPaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KyJIbTYpbl JUYHOCTH, €€ oOuied M (yHKIMOHAIbHON
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUpOBAaHHE MBIIUICHHS M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIUXCs, HABBIKOB HMX CAaMOCTOSTEIBHOW Y4eOHOM
JESTEeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KHU3HU, TaK M B MPO(ECCHOHAIBLHON
JESTEIIHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOI'O MBILUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIS1a Ha €JUHCTBO IPUPO/IbI U YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM ATAIIOM B (HOPMUPOBAHHH €CTECTBEHHO--HAyYHON TPAMOTHOCTH O0YUaIOMINXCs;

CocoOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIA/I B
9KOJIOTHYECKOE 00pa30oBaHue 00YyYaOLIHXCS.

JlaHHbple HampaBiieHUsT B OOyYeHMM XHMMU OO0ECleuMBaIOTCA CHEeUU(UKON colepkaHus y4yeOHOro IpeIMeTa, KOTOpbIM sBiseTcs
Nearornyecky alaliTuPOBaHHBIM OTpakeHHUEM 0a30BOI HAYKH XMMHHU Ha ONPENEIEHHOM ATare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHE 00YJAIOIIUMUCS CUCTEMBI IIEPBOHAYAIBHBIX TIOHATHI
XMMHH, OCHOB HEOPIraHUYECKOM XUMHUU U HEKOTOPBIX OTJE/IbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.

CrpykTypa cofepkaHus MporpaMmbl [0 XUMUHU c(OPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a K e€ n3ydeHuto. CojiepkaHue CKIIaAbIBaeTCs
U3 CUCTEMbI MOHATHM O XMMHUYECKOM 3JIEMEHTE M BEILECTBE M CHUCTEMbl NMOHATUH O XUMHUYECKOW peakuuu. OOGe 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 IPUHIIKITY [TOCJIEJ0BATEILHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHMsI O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— NpEeACTaBIEHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIIM BEILIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PaCCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS OCIEA0BATEIBHO
OT OJHOTO YPOBHSI K JPYrOMY, BBINOJHSS (PYHKIHMHM OOBSICHEHHS M MPOTHO3WPOBAHUS CBOMCTB, CTPOEHHS M BO3MOMKHOCTEW MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMbIX BEIIECTB.

OcBoeHme MporpaMMbl [0 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEACTABICHUS O XUMUUYECKON COCTAaBIIAIONICH HAyYHOU KapTHHBI MHpa B
JIOTUKE €€ CUCTEeMHOM MPHUPO/AbI, IEHHOCTHOTO OTHOUIEHHSI K HAYYHOMY 3HAHHIO U METOJlaM MO3HaHus B Hayke. M3ydueHne XUMUU MPOUCXOIUT C
MpUBJICYEHUEM 3HAHUM 13 paHee U3yYeHHBIX YUeOHBIX mpeameToB: «Okpyxkatouuii Mupy, «buonorus. 5—7 kiaaccb» u «Puznka. 7 Kiaacey.



[Ipn u3ydeHMM XUMHH MPOUCXOTUT (POpMHpOBaHHE 3HAHUNA OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON 1eATEIbHOCTH YEeJIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aya yueOHOro mpeiMeTa COCTOUT B ((OpPMUPOBAaHUU

CUCTEMbl XMMHUYECKHUX 3HAHUW — BaXKHEHUIIMX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKUX IMOJIOKEHUM, JOCTYMHBIX O00O0OIIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, sS3blka HayKH, B MPUOOIIEHUH K HayYHBIM METO/IaM MTO3HAHUS MPU U3yYEHUH BEIIECTB M XUMUYECKUX PEaKIii, B
(hOpMUPOBAHHUH U PA3BUTUU TIO3HABATEIILHBIX YMEHUN M UX IPUMEHEHHH B Y4eOHO-TI03HABATEIILHON U y4eOHO-UCCIIE0BATEILCKOM JIeATEIIHPHOCTH,
OCBOCHMH TPaBUII O€30MaCHOTr0 0OpaIIeHus C BEIIECTBAMH B MOBCEIHEBHON JKHU3HU.

[Tpu u3yyeHNr XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHHUE TPHOOPENH TaKUe I, KaK:

— ¢opMupOBaHHE UHTEIUICKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO
pelieHnit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSM KU3HU;

— HaNpaBJICHHOCTh OOYyYEHMsI Ha CHCTEMAaTHYECKOE MPUOOIEHUE OOYyYaroIIMXCsl K CaMOCTOSITEJIbHOW IMO3HABATEIHHOU EATEIHbHOCTH,
Hay4YHBIM METOJIaM TTO3HAHUS, POPMHUPYIOIIMM MOTHBAIUIO U PAa3BUTHE CITIOCOOHOCTEH K XHUMHUU;

— o0ecrneyeHue YCIOBUN, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYAIOUIUMUCS OIbITa Pa3HOOOpa3HOMl AEITeNbHOCTH, MO3HAHHUS U
CaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH ), UMEIOLIUX YHUBEPCATbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIEATEIbHOCTH;

— (hopmupoBanue o01Iei (PYHKIIMOHATHHONW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe YMEHUI OOBSACHATH U OLICHUBATH SBICHUS
OKPY’KaIOIIIEr0 MUPA, UCIOIB3Ysl 3HAHUS U ONBIT, NMOJTYYEHHbIE MPU U3YYCHUH XWMHU, IPUMEHSATh UX MPU PEIICHUH MPOoOJIeM B MOBCEAHEBHOM
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— ¢opMupoBaHHe y OOYy4YaIOIUXCS TYMAHUCTUYECKUX OTHOILIEHUH, MOHUMAHHUS IIEHHOCTH XHMHUYECKUX 3HAHUM [ BbIPaOOTKH
HKOJIOTMUECKH 11€J1ecCO00pa3HOro MOBeIeHUs B OBITY U TPYJOBOH IEATEIHHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KaIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTUBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHHIO HAa OCHOBE YCBOEHHS OOIIEUETIOBEYECKUX
[IEHHOCTEMN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOodUIIs U HANIPABICHHOCTH JIajbHENIIIEro 00y4IeHUsI.

OO0111ee 9rcIo 4acoB, OTBEAEHHBIX IS U3YYEHUS XMMUHU Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, coctapiseT 136 yacoB: B 8 kiacce —
68 "acoB (2 gaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

1. YMK g4 nemarora BKIIFOUaeT B ceOst:
- Pymutuc I'.E., ®enpaman @.I". Xumus. Heoprannueckas xumus. 8 kinacc. Mocksa, [Ipocsemienue, 2022 r.

- Pym3utuc I'.E., ®enpaman @.I'. Xumus. Heopranndeckas xumus. 9 kinacc. Mocksa, [Ipocsemenue, 2022 r.

2.90P:1.Xumus 8 -9 knacc, ®I'AOY AI1O « Axkanemuss Munnpocsenienust Poccumy
2.90P « Aymuoyuebunk. OcHoBHOe ob1miee oOpa3zoBanue. Pymsurtuc I'.E., ®enpaman @.I'. Xumusa. Heopranumdeckast xumusi. 8 kimacc. Mocksa,
[Ipocemenue, 2022 r



3. O0OP « Aynuoyuebunk. OcHoBHOE 001Iee oOpazoBanue. Pynsuruc I'.E., ®enpaman @.I'. Xumus. Heopranudeckas xumus. 9 kimacc. Mocksa,
[Ipoceemenue, 2022 r.
4. Tpenaxep « Obnaxo 3HaHM» Xumus -9 kinaccel. OO0y Ousukon Jladb»

11.COAEP KAHUE YYEBHOI'O IPEJMETA

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posb XUMHUM B )KU3HU Ye0BEKa. XUMUS B cUcTeMe HayK. Tena u BemecTBa. @U3nyecKue CBOMCTBA BEIIECTB. Arperarnoe
cocTosiHue BewecTB. [IoHsATHE 0 MeTOJaX NO3HAaHUS B XUMMHU. HucThle BemecTBa U cMecH. CriocoObl pa3zieneHus cMecen.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE dJIeMEHThI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB. [IpocThie U c0KHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE
yU€HHUE.

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOCTaBa BemecTB. OTHOCHTENNbHAS aTOMHAs
Macca. OTHoOcHUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XMMHUYECKOIO 2JIEMEHTA B COCUHEHHH.

KonnuectBo BeniectBa. Moabs. MossipHast Macca. B3auMOCBsA3b KOJIMYECTBA, MAacChl M YMCJIa CTPYKTYPHBIX €AMHMIL BelecTsa. Pacuérel no
bopMynaM XUMUYECKHX COSITNHEHHIA.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakus U €€ MpU3HaKku. 3aKOH COXpPaHEHMsI MacChl BEUIECTB. XUMHUECKUE YpaBHEHHUSI.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3IokKeH!s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, IMpaBUIaMu pabOThl B J1a0OpaTOpUH M NMpuéMamu oOpaiieHusi ¢ JabopaTopHbIM 000pYAOBaHUEM,
U3Y4YEHHUE U ONHCaHHE (PU3NYECKUX CBOWCTB OOpa3Il0B HEOPTaHWYECKUX BEIIECTB, HaOMIOAeHHE (U3NUYECKUX (TUIaBJIEHHE BOCKA, TasHUE JbJA,
pacTupaHue caxapa B CTyIIKe, KUIICHHE U KOHACHCAIHsI BOJbl) U XMMUYECKUX (TOpEeHHE CBEUYH, POKATMBAaHHE METHON ITPOBOJIOKH, B3aUMO/IeiicTBHE
MeJia ¢ KUCIIOTOM) sIBIEHUI, Ha0JII0JeHHE U ONMCAaHUe PU3HAKOB MPOTEKAaHUS XUMUYECKUX peakluii (pa3iokeHue caxapa, B3auMo/IeiicTBUE CEPHOI
KHCIIOTHI € XJIOpUAOM Oapusi, pasnoxenue rugpokcua meau (1) npu HarpeBanum, B3aumozeiicTsue xeinesa ¢ pactsopom conu menu (1), usyuenue
CIIOCOOOB pa3zieNieHUs] CMecel: ¢ MOMOUIbI0 MarHurta, (UIbTPOBAHME, BBbIMIAPUBAHUE, NUCTWILISLUSA, XpoMarorpadus, MpPOBEIECHUE OYUCTKU
MOBAPEHHOM coJin, HAOI0/IEHNE U ONMCAaHHUE PE3YNIbTATOB MIPOBEACHHUS OMbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCChl, CO31aHUE MOENei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue kuciaopoja B npupoze, pusnueckue u
XUMUYeckue cBoWcTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kuciopoaa. CrnocoObl TOMy4eHHUS KHCIOpoJa B J1abopaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopoT kucnopoa B npupoe. O30H — aloTponHas MOIUGHUKAIHS KUCIOPOAA.

TennoBoit 3pPexT XuMHUYecko peakluu, TEPMOXUMUYECKUE YPaBHEHUS, 9K30- U IHAOTEPMUYECKUE peaKInH. TOMINBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCUJIEHUE TapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.
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Bogopon — anemenT u npoctoe BeniectBo. Haxoxxaenue Bogopoa B npupoze, Gpu3nueckre 1 XuMHUIeCcKHe CBOMCTBa, IPUMEHEHUE, CIIOCOOBI
nony4yeHusi. KUcioTsl u couu.
Mosnsipublit 00b€M razoB. PacuéTsl 10 XMMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HackleHHbIE M HEHACBILICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIlIECTB B
Bozie. MaccoBast 1011 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBA BoAbl. OcHOBaHMA. Poip pacTBOpPOB B IpUPOJIE UM B JKU3HM UEJIOBEKA.
KpyroBopot Bozb!l B ipupojie. 3arps3HeHHe NPUPOAHBbIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coenuHeHuit. Oxcunpl. Kimaccudukamus oxcuaoB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHEIE,
amdoTepHble) U HecosneoOpa3zyronme. Homenknarypa okcunoB. duznueckue u XUMUYECKHUe CBOMCTBA OKCHI0B. [loyueHne okcu1oB.

OcHoBanus. Knaccudukanus ocHOBaHUH: METOYM U HEpaCTBOpUMbIe OcHOBaHUs. HoMeHkIaTypa ocHoBaHMM. Pu3ndyeckue U XUMUYECKUE
CBOMCTBa OCHOBaHUU. [loiryuenre ocHOBaHHMIA.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @uzndeckne 1 XUMHYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH Metasuto H. H.
bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMu4yeckue cBoiictBa coseil. [lomyuenue coneil.

I'enernueckas cBsA3b MEXKAY KjacCaMM HEOPraHMYECKUX COCTUHEHU.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeEICHUE COAEPKaHUS KUCIOPOa B BO3AyXe, [I0Jy4yeHHe, COOMpaHue, paclio3HaBaHUE U M3yuYEHUE CBOMCTB KUCIOPOAA,
HaOJI01eHNE B3aUMO/IeHCTBHS BEILIECTB C KUCIOPOAOM U YCIOBHS BOSHUKHOBEHUSI M IPEKpaIlleHHs TopeHus (Ioxkapa), 03HaKOMJIEHHE ¢ 00pa3Lamu
OKCHJIOB U OIIMCaHME UX CBOICTB, MOJIyUYeHHE, COOMpaHue, paclio3HaBaHUE U U3Y4YEHHUE CBOMCTB BOAOpo/a (TOpeHue), B3auMOoIeHCTBHE BOAOPOAA
c okcuznoMm meau (1) (Bo3MOXXKHO MCHONIB30BaHUE BUIEOMATEpUaIOB), HaONIOEHHE 00pa3lloB BEUIECTB KOJWYECTBOM | MOJb, MCCIEAOBAaHUE
0CcOOEHHOCTEH pacTBOPEHNUS BEIIECTB C PA3IIMYHOMN paCTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MacCOBOM J10J1ei pacTBOPEHHOTO
BEIIECTBA, B3aUMO/IEHCTBUE BOJIbI C METAITIAMU (HATPUEM M KaJlbLMeM) (BO3MOXKHO HMCIIOJIB30BaHUE BUIEOMATEPHAIIOB), UCCIIEI0BaHHE 00pa3IoB
HEOpPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJAEHHE M3MEHEHMs OKpPAacKW WMHIMKATOPOB B PACTBOPAX KUCIOT U LIeNoYed, U3ydyeHue
B3aumoeiicTeus okcuaa meau (l1) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT ¢ METAJUIAMM, PEAKIM HEHTpanu3aluy, MoIy4eHHe HEPAaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeETajula IPYrMM W3 PAacTBOPa COJM, PEUICHHE JKCIEPUMEHTANbHBIX 3aJad MO0 TeMe «BakHeiime Kiacchbl
HEOPraHUYECKUX COCAUHEHUI».

IMepuoauveckuii 3axoH u Ilepuoanyeckasi cucrema xumuieckux jieMeHToB /. M. MenaeseeBa. CTpoeHue aroMoB. XUMHUYeCKast
cBfA3b. OKUCJIUTE]BHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

IlepBble MOMBITKH KJacCU(UKALUN XMMUYECKHX 3JeMeHTOB. [IoHATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILETOYHbIE U IIEJI0YHO3EMENbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U THAPOKCUIBI.



[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3memeHToB [[. 1. MenneneeBa. KoporkonepuoaHas M JIIMHHOIIEPUOIHAS
dhopmel [lepuonnueckoii cucteMbl xuMuueckux 3meMenToB Jl. . MenaeneeBa. [lepuoapl u rpymimbl. DU3NYECKUI CMBICHT MTOPSIIKOBOTO HOMEPA,
HOMEPOB MepUoia U TPyMIbl FJ€MEHTA.

Crpoenue atromoB. CoctaB aToMHBIX sifiep. M3oronbl. DnekTpoHbl. CTpoeHHE AMEKTPOHHBIX 000J0YeK aTOMOB MEPBBIX 20 XUMUYECKHX
aneMeHToB [lepuoanueckoit cucremsl 1. . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA I10 €r0 MOJI0KEHUIO B [lepuoanyeckoii cucreme
1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynmnam u
MIEPUOJIAM.

3unauenue [leprnonnueckoro 3akona u [lepuoanueckoil cucTeMbl XUMUUECKHUX 3JIEMEHTOB /U1 pa3BUTHS HayKu U ipakTuku. [l. 1. Menenees
— Y4Y€HBIN U TPaXKAAHMH.

Xumunyeckas cBsi3b. KoBaneHTHas (OJspHAst U HENOJISIpHAsi) CBA3b. DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOoHHas CBA3b.

Crenenp oxkucneHusa. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. llpouecchl okucieHus U BoccTaHOBIEHUA. OKUCIUTENU U
BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3LioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOCHCTBUE FMAPOKCUAA IMHKA C PACTBOPAMM KHUCIIOT U LIEJIOUEH, IPOBECHHE
OTIBITOB, WJUTFOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaklnii (TrOpeHne, peakliuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnie céasu

Peanu3zanus MeXIpeIMETHBIX CBSA3€H MPHU M3YYEHHHM XUMHH B § KJIacce OCYILECTBIISIETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MMOHATHH, TaK U NOHITUMN, SIBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX [TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO--HayyHble MOHATHUS: HAydHbIM (pakT, rumoresa, Teopus, 3aKOH, aHAJIU3, CHHTE3, KIACCU(PUKAIMI, NEPUOTUIHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

®dusuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUA, HU30TOIbI, PaAHMOAaKTHBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUHN 3apsij,
BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, PU3NYECKUE BEIMUNHBI, €IUHULIBI H3MEPEHUs, KOCMOC, TUIaHEeThl, 3837161, CONHIIE.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIaeMble, TOIITUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peaKus

Ilepnognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aneMmeHToB . M. MenneneeBa. CTpoeHne aTroMoB. 3aKOHOMEPHOCTH B
M3MEHEHNHU CBOMCTB XMMUUECKHX 3JIEMEHTOB IIEPBBIX TPEX NIEPUO0B, KNS, KAJIBLIHS U UX COEAUHEHUH B COOTBETCTBHUHU C ITOJIO)KEHUEM JIEMEHTOB
B [lepnoanyeckoi cuctemMe u CTpOEHUEM X aTOMOB.



CTpOCHI/Ie BC€IIECTBA:. BHIBI XUMHYECKOM CBS3H. THIIBI KpUCTATINIMYCCKUX peH_IéTOK, 3aBHCHMOCTHh CBOMCTB BCIIECTBA OT THIIA
KpI/ICTaHHH‘IeCKOﬁ peH_IéTKI/I Hn B4 XHUMHYECKOM CBS3H.

KHaCCI/I(I)I/IKaI_II/ISI U HOMCHKJIaTypa HCOPraHWMYCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Ppa3IMYHBIM KilacCaM
HCOPTraHNYCCKUX COGIIPIHGHPIﬁ, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB.

Krnaccudukanus XuMHYECKHX PEAKIUi 10 Pa3IMdHbIM MPU3HAKAM (110 YUCTY U COCTaBY YYaCTBYIONINX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY
3¢ deKTy, 0 U3MEHEHHIO CTETICHEH OKMCICHUS! XUMUYECKHUX 3JIEMEHTOB, IO 00PaTUMOCTH, TI0 YYACTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKUE
pCaKkuuu, TCPMOXUMHUYCCKUC YPABHCHUA.

[Tonsatue o ckopoctu xumuueckoi peakuuu. [lonsaTue 06 0OpaTUMbBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [IoHsATHe 0 rOMOTeHHBIX U
rereporeHHsIx peakiusx. [lonstue o karanuse. [lonatue o xumudeckom paBHOBecHH. PaKTOPbI, BIUAIOLIME HA CKOPOCTh XUMUUYECKON PeakLuu 1
IMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHS.

OKHCIIUTEILHO-BOCCTAHOBUTEIbHEIE pcaKkuuu, 3J'I€KTpOHHI:II7[ 0ajlaHC OKUCINUTEIHHO-BOCCTAHOBUTEILHON pCaKknuu. Cocrasiienune ypaBHCHI/If/'I
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUI ¢ UCIIOIb30BAaHUEM METO/A MIEKTPOHHOI0 OajaHca.

Teopust 37€KTPOAUTUYECKON AMCCOLMALMU. DJIEKTPOJIUTHI M HEINEKTPoiauThl. KaTnonsl, aHuoHbl. MeXaHU3M AHUCCOLMAIMU BELIECTB C
Ppa3iIMUHbIMU BUJAAMU XUMHYECKOH cBsi3u. CTerneHb Jucconuanuu. CuIlbHBIE U CJIa0bIe OJICKTPOJINTHI.

Peaknium monHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKIWii MOHHOTO OOMEHa, MOJHBbIE M COKpAlIEHHBIE MOHHBIC YPABHEHUS PEaKIIHA.
CBoiicTBa KUCIIOT, OCHOBAHUH U COJIEH B CBETE MPEICTaBICHUH 00 3JEeKTpoIuTHUECKON Aucconnanyy. KauecTBeHHble peakiiuy Ha HOHbL. [TonsTHe
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCTIAMHA KPUCTATINIMICCKUX peHIéTOK HCOPTraHNYCCKUX BCHICCTB — MCTAJIJIOB 1 HEMCTAJIJIOB (Fpa(l)I/ITa n anMa3a), CJIOKHBIX
BEIIECTB (XJIOpHIa HATPusl), UCCIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUUECKOM peakui OT BO3JIEHCTBUS pa3IMyHbIX (PaKTOPOB, UCCIIEOBAHHE
3JIEKTPOIIPOBOTHOCTH PacTBOPOB BEIIECTB, MpoIlecca TUCCOLMALIUN KUCIIOT, IIeNodel U colieil (BO3MOXKHO HMCIIOIb30BaHUE BUIE0 MAaTEpHAIIOB),
MIPOBEJICHUE OTBITOB, UJUTFOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS PeaKIil MOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIIEIEHUE T'a3a, 00pa3oBaHue
BOI[BI), OIIBITOB, HJINIIOCTPHUPYIOIIUX ITPHUMEPLI OKUCIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ (FOpeHI/IC, pC€aKkuuu pasIoKCHHA, COCI[I/IHGHI/UI),
pacro3HaBaHMe HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI, pellIeHNe SKCIIEPUMEHTAIbHbIX 3ajay.

HemeTtanibl U X coeTMHEHUS

OOm1ast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHbIE CTeTIeHN oKucieHus. CTpoeHue U pu3ndecKue CBOMCTBa
MPOCTHIX BEIIECTB — TaJOrCHOB. XUMHUYECKHE CBOWCTBA Ha IMpHMeEpe XJopa (B3aWMOJEHCTBHE C MeTalIaMH, HEMETaJUIaMH, HIeJT0YaMH).
XnopoBonoposi. CosnsiHasi KHCIIOTa, XMMUYECKHE CBOMCTBA, MOTydYeHue, IpUMeHeHue. [leiicTBue Xjaopa 1 XJI0poBOJOPO/Ia Ha OPTraHU3M UYeJIOBEKa.
Baxueilime XJI0puabl U X HaXOXKIACHUE B IPUPOJIE.



OObmas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHusd. CTpoeHue u
¢du3nyecKkre cCBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U Cephbl. AJIIOTPONHbBIE MOAU(PHUKALIUU KUCIOPOAA U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBogopoj, cTpoeHue, GU3HUECKUEe W XUMHYECKHUE CBOMCTBA. OKCHIIBI CEphl KaK MPEICTABUTENM KHUCIOTHBIX OKcHIoB. CepHasl KHCIOTa,
dbu3HUecCKre U XUMUYECKHE CBOMCTBA (00IME KaK MPEICTAaBUTEIS Kiacca KUCIIOT U CIEUPUIecKre). XUMUYSCKUE PEAKIIHNH, JISXKAIINE B OCHOBE
MIPOMBIIIJICHHOT'O CII0Cc00a Moy4eHus cepHoi KucioTel. [Ipumenenue cepHoit kuciaotel. Coiau cepHON KUCTIOThI, KAaueCTBEHHAs peaklys Ha

cynbdar-uoH. Haxoxxaenue cepsl U e€ COeAMHEHHUH B Mpupojae. XUMHYECKOE 3arps3HEHUE OKPYXKAroIleH Cpeabl COSAMHEHUSIMH CEpbl
(KMCIIOTHBIE TOXK]IU, 3arPSA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAICHUS.

OOmast xapakrepucTuka d1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC CTCICHH OKHUCICHHS. A30T,
pacrpocTpaHeHHe B MpUpoje, pU3ndYeckue U XUMU4Yeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NYecKue U XUMHUYECKUEe
CBOMWCTBa, NOJy4YeHUe U npumeHeHue. Coin aMMOHHUS, UX (pU3HYecKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha MOHbBI
aMMOHHUS. A30THas KUCIIOTA, €€ MoJlydeHre, PU3NICCKUE M XUMUIECKIE CBOMCTBA (00IIMe KaK MPEACTABUTENS Kiacca KHCIOT U ClIeU(UICCKHE).
Vcnonp30oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBHBIX YyNOOpeHWi. XWMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpelbl
COEMHEHUSIMM a30Ta (KHUCJIOTHBIE IOXAM, 3arps3HeHHEe BO3ayXa, MouBbl U BoJgoéMoB). Pocdop, amrorponHsle mMoauduxauuu Qocdopa,
¢busnueckne u xummdeckue cpoictBa. Okcun docdopa (V) u dochopHas kuciaora, GuU3MIECKHE U XMUMHYECKHE CBOMCTBA, MOJIydYCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. YTIepoJ,
JUIOTPOMHbIE MOIM(UKALIMH, PACIPOCTPAaHEHUE B IPUPOJE, GU3NUECKHE U XUMUYECKHEe CBOMCTBA. Asicopouus. Kpyropopot yriaepona B mpupo/e.
Oxcunpl yriaepona, ux (U3MYecKHe U XMMHUYECKHE CBOMCTBa, JAEHCTBHE Ha KHUBBIE OPraHU3MBI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTHYECKUe
po0OJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V), runoresa rinod6anbHOro MOTEIIEHUS KIMMaTa, TapHUKOBBIN 3P QeKT. YroapHas KUCIoTa U €€
CONM, MX (U3MYECKHEe M XHMHUYECKHE CBOICTBa, MOJydeHHEe M mnpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHAT-HOHBL. lcrosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTU U CEIbCKOM XO03SICTBE.

IlepBoHayabHBIE TOHATHUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHUX yriieposaa (MeTaH, 3TaH, STUJIeH, alleTUIIEH, 3TaHOJ, TJIULEPHH,
yYKCyCHast kucioTa). [IpupoiHble HCTOUHUKH YII€BOIOPOAOB (Yrojb, MPUPOAHBIN a3, HE(PTH), MPOAYKTHl UX MepepadboTku (OEH3MH), UX POJb B
ObITYy U NpOMBIIUIEHHOCTU. [loHSTHE O OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: JKHpaX, OeNKax, yrieBoJlax — M MX POJIM B JKM3HU YEJIOBEKA.
MarepuranbHOe €EAMHCTBO OPTraHUYECKUX U HEOPTAHUUECKUX COESANHEHUN.

Kpemuuii, ero pusznueckre n XuMU4eCcKUe CBOMCTBA, MoylyueHne U npuMeHenne. CoeJMHeHus: KpeMHus B pupojae. OOmme npeacTaBieHus
00 okxcune kpemuus (1V) m kpemHueBoi kucnore. CHIMKATBI, UX HCIOJIB30BaHHE B OBITY, B MPOMBINIJIEHHOCTH. BaxHEHIINE CTpOUTEIBHBIC
Marepuaibl: KepaMmHKa, CTEKJIO0, IEMEHT, OeToH, jkene300eToH. [IpoOiembr 0€30MacHOTO HCIOIB30BAHUS CTPOUTEIBHBIX MaTE€pPUATIOB B
[IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



M3y4YeHHE OOpa3l0OB HEOPTaHMYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMI Ha XJIOPHUA-HOHBI U
Ha0II0/IeHNe MPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpaXKaroue pU3ndeckue U XMMHUYECKHE CBOMCTBA rajloreHOB U UX COEIMHEHUHN (BO3MOXHO
MCIOJIb30BaHUE BUCOMATEPHAIIOB), 03HAKOMJIICHHE C 00pa3IiaMu XJIOPHUI0B (TAJIOT€HUI0B), O3HAKOMIIEHUE C 00pa3LaMy Cephl U €€ COSTUHEHUIMU
(BO3MOXKHO HCIOJIB30BAaHME BUAEOMATEPHUATIOB), HAONIOJCHHE Mpolecca OOYITMBaHMS caxapa IOJ JACWCTBUEM KOHIICHTPUPOBAHHOW CEpHOU
KHCIIOTBI, U3y4Y€HHUE XUMUUYECKIX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHUE KAUeCTBEHHOW peaklUy Ha Cylb(aT-uoH U HAOII0IeHUE
Mpu3HaKa e€ MpoTeKaHus, 03HaKOMJIeHHE ¢ (PM3HMUYECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux coeAMHEHU (BO3MOKHO HUCIIOJIb30BAHNE

BUJICOMATEPHAJIOB), 00pa3amMu a30THBIX U (OCcHOPHBIX yH0OpEeHMIA, TOTydeHre, COOMpaHKe, pacliO3HaBaHUE U U3YYEHUE CBOMCTB aMMHaKa,
MPOBEJICHUE KAYECTBEHHBIX pEAKIUi Ha WOH aMMOHUA © ¢docdar-uoH W H3YYCHHE TPU3HAKOB UX TPOTCKAHUS, B3aHMOCHCTBHE
KOHIIEHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJIbIO (BO3MOXHO KCIIOJIb30BAaHKUE BUIEOMATEPHAIIOB), U3yUYEHHE MOJIENIeN KPUCTAIUTUYECKIX PEIIETOK
anMasa, rpaduta, QysuiepeHa, O3HAKOMIIEHHE C IPOLIECCOM aacopOlUU PAcTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YITIEM U YCTPOICTBOM
MIPOTHBOTa3a, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U U3YYEHUE CBOMCTB YIIIEKHUCIIOTO T'a3a, MPOBEACHNE KaUeCTBEHHBIX PEakIiii Ha KapOoHaT
W CWIMKAT-HOHbl W H3Y4YCHUE IMPU3HAKOB HUX IMPOTEKAHUsA, O3HAKOMIICHHE C MPOAYKUHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE
SKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO6miast XxapakTEepUCTHKA XUMHUYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHWMU MX MojokeHus B [lepumoanueckoil cucTteMe XUMHUYECKUX
anemenToB J[. . MenneneeBa u crpoenust atromoB. CTpoeHue MeTauioB. MeTainueckasi CBsI3b U MeTajlIndecKasi KpUCTAJUIMUEcKas peliérka.
DNEKTPOXUMHUYECKUN Psiji HampspKeHWid MeTaioB. dusmyeckre U XUMUYECKHe CcBOMCTBAa MeTayioB. OOmue crnocoObl MOMYYeHHs] METaJUIoB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, JIOPATIOMHHHA, OpOH3a) U UX IPUMEHEHHE
B OBITY U TPOMBIIIUICHHOCTH.

[[lenounble MeTamnbl: mosiokeHue B Ilepmogmueckoit cucrteme xumudeckux sneMeHToB . M. MenpaeneeBa, CTpoeHHWE HX aTOMOB,
HaxoXJaeHue B mpupoje. Pu3ndeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCHABI U TUIPOKCHIBI HATPUS U KaJUA.
[IpuMeHeHne mEen0YHbIX METAJUIOB U UX COETMHEHMII.

[I{erouHO3EMENBbHBIE METAJIIIBI MAarHU M KaJIbLMI: nosIokeHue B lleprogndeckoit cucreMe xuMuueckux sineMeHToB J[. M. Menneneesa,
CTPOEHHUE X aTOMOB, HAXOXKJIeHHE B npupojie. Du3nvecKkue U XUMHIECKUE CBOMCTBA MarHusl U KaybIus. BaxxHeilie coequHeHns Kaablus (OKCHUI,
THIPOKCH, cON). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenue B [lepuoguueckoil cucreme xumuueckux 3uemeHToB . . MenaeneeBa, cTpoeHue aToMa, HaX0K/JIEHHUE B IPUPO/IE.
dusnyueckre 1 XMMUIECKHE CBOMCTBA ATIOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHUSI.

Keneszo: nonoxkenue B Ilepuoanyeckoi cucreMe xumudeckux sinemMeHToB [. . MenzaeneeBa, cTpoeHre aTomMa, HaXO0XACHUE B MPUPOJIE.
duznyeckue U XUMHUYECKHUEe CBOMCTBa kene3a. Okcuabl, ruapokcuanl u comu xkenesa (1) u xxenesa (I11), ux coctas, cBolcTBa U MOTy4YCHHE.

Xumuueckuii IKcnepumenm:
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O3HAKOMJIEHHE ¢ 00pa3lamMM METaJUIOB U CIUIABOB, UX (PM3UYECKUMU CBOMCTBAMH, U3yYCHHUE PE3yJIbTaTOB KOPPO3UU METAIIIOB (BO3MOKHO
UCIOJIb30BAHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUSA OKCHAA KaJbLUs M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOABI, MpOIEcca TOPEHUs Kejle3a B KUCIOPOJAE (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHKs KaUeCTBEHHBIX PEAaKIUI HAa MOHBI: MarHus, KaJblHs, ATFOMUHHS, UHKa, xene3a (1) u xenesa (111),
meau (Il), HaOmropmeHue M omuMcaHue MPOLECCOB OKPAIIMBAHUS IJJAMEHM HMOHAMHU HATpus, Kadus M Kajblug (BO3MOXKHO MCIIOJIb30BaHME
BUJIEOMATEPHAJIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCH]IA AIIFOMUHUS U THAPOKCHA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 10
TeMe «BakHelre MeTajulbl U UX COCIUHEHUSD.

XuMHUS U OKpPYKAKLIas cpeaa

BemecTBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omnacHoe Mcnoib30BaHre BEIECTB U XUMUYECKHUX peakiuil B ObiTy. [lepBas
MTOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY Karoleil cpeabl (MpeebHas JoycTMas KOHLEeHTpauus Beulects, nauee — [1JIK). Ponb xumuu B perieHun
HKOJIOTHUECKUX MPOOIEM.

Xumuueckuii 3xcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTEpUaJbl).

Meoswcnpeomemmnwie ceasu

Peanu3anust MEXIpEeAMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B 9 Kilacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ TOHATHH, SIBISIOLIUXCS CUCTEMHBIMU J1JIs1 OTAEJBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, KJIacCHU(PHUKaIUs, NEPUOIUYHOCTD,
Ha0It0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MO/JIENb, SIBJIEHUE, TAPHUKOBBINA 3(P(HEKT, TEXHOIOTHSI, MaTEPUATIBL.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps,
MIPOBOJIHUKH, MOJIYIPOBOJHUKH, AWIIEKTPUKH, (POTOINEMEHT, BELIECTBO, TelO0, OO0BbEM, arperaTHoe COCTOSIHME BEIecTBa, ra3, pPacTBOpP,
pPacTBOPUMOCTb, KpHCTaJUIMYECKasi pemérka, CIUIaBbl, (U3MUECKUE BEIWYMHBI, €IUHUIBI U3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MUHEPAIbHBIE yIOOPEHHS, MUKPOAJIEMEHThI, MAaKPOIJIEMEHTHI, MUTATEIbHBIC
BELIECTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOITAEMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.
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HHL.IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O 00ILEro 00pa3oBaHMs JOCTUTAIOTCS B X0/ 00yUeHHs] XUMHUH B €INHCTBE y4eOHOH U
BOCIIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHCKHMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBWJIAaMH M HOPMAaMHU IOBEIEHHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHHWS, CaMOPa3BUTHUS W COLMATIH3ANU
00yJarommxcs.

JIMuHOCTHBIE PE3yNbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATbCS CHUCTEMOH MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlUHd U
paclIpeHue onbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOI'O OTHOIIIEHHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUUYECKOMY U HAYYHOMY HacleANI0, IOHUMaHUs 3HAUYE€HUS! XMMUUYECKON HayKH
B KM3HM COBPEMEHHOIO OOILECTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpHOW HH(pOpMalued O NEepefoBBIX JOCTHKEHHMAX M OTKPBITUAX MHUPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPa U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTABICHHUS] O COLMAJIbHBIX HOPMaxX W IPAaBWJIAX MEXKIMYHOCTHBIX OTHOLIEHUM B KOJUJIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJE3HOHM, y4eOHO-HCCIeI0BATENbCKOM, TBOPUECKOW W APYrMX BHJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3sHOOOpa3HOM COBMECTHOM
JeSTEeIbHOCTH TP BBIOJHEHUH Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BBIIOJHEHWH XHMHUYECKHUX SKCIHEPUMEHTOB, CO3JaHUM YUEOHBIX IMPOEKTOB,
CTpEeMJIEHMSI K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIIM B MPOLIECCE 3TOM yueOHOMN eATeIbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEIEHUE U MOCTYIIKH
CBOMX TOBApUIIEH C MO3UIIMHM HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHMSI TOCJIECTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSI

MHUPOBO33PEHUYECKUE TNPEACTABIEHUS O BELIECTBE M XMMHUYECKOM pEAKLUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKu U
COCTABJISIIOLINE OCHOBY JUIsl TOHMMAHHUS CYIIHOCTHM HAy4YHOH KapTHUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOM CPEIOoi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIEC Ha MOJIyY€HHE HOBBIX 3HAHUHN M0 XUMUH, HEOOXOAUMBIE 1J1s1 00BSICHEHUS HA0JII0JaeMbIX MTPOIIECCOB U
SIBJICHUH, TTO3HABATENbHON, MH)OPMAIIMOHHON M YUTATENLCKOM KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW PabOThl C YUeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpEC K OOYYEHHIO U MO3HAHUIO, JHO03HATEIHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOW M HCCIEA0BATEIbCKOM
JesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YUYEHHUS B JajIbHEUIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:



OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOT0 OTHOIICHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUI
W HENPUATHE BPEIHBIX NPUBBIUEK (YHOTPEOJICHHUS aJIKOrojis, HapKOTHUKOB, KypEHHWs), HEOOXOIMMOCTH COOJIOJEHHUS IMpaBHJ OE301aCHOCTH IIPH
oOpanieHuu ¢ XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY M3yUCHHIO MPO(ECcCcHii U Tpyia pa3IudHOro pojia, YBaKEHHE K TPYIY U pe3ylbTaTaM TPYAOBOH IESTEIbHOCTH, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHBIN BHIOOP MHIUBUAYATHHON TPACKTOPUH TIPOJOJDKEHUS 00pa30BaHUs C YIETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECCTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, yCHEImHOW Npo(ecCHOHATBLHON IeATEeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTH aJIalTUPOBATHCS B MPO(EeCCHOHAIBHOMN Cpe/Ie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KM3HM Ha 3emiie, OCHOBE €€ CYyIEeCTBOBAHMs, OHUMAaHUE LIEHHOCTH
3JI0pOBOTO U 6€30MacHOro 00pasa JKU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3HUECKOMY M ICUXHUYECKOMY 3I0POBbIO, 0CO3HAHKE IIEHHOCTH
COOJTFOICHUS TTPaBHIT 0€30TIACHOTO TIOBEICHUS ITPH PaboTe ¢ BENIECCTBAMH, & TAKXKE B CHTYAIIHSIX, YTPOKAIOIIMX 3JOPOBBIO U KU3HH JIIOJICH;

CTIIOCOOHOCTH NMPUMEHSTH 3HAHHS, TIOJy9aeMble TP N3YUYECHUH XHUMHH, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX C OKPY)KAIOIIEH MPUPOTHON CPEHOH, IS
MOBBILICHUS YPOBHS AKOJIOTMUECKON KYJIbTYphl, OCO3HAHUS TJI00ATBHOIO XapaKTepa HKOJIOTMUYECKUX MPOoOJIeM U MyTell MX pelleHHs MOCPEICTBOM
METO0B XUMHH, 3KOJIOTUYECKOTI'O MBIIICHHS], YMEHUS PYKOBOJACTBOBATHCS UM B I103HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIBHOW MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYUMBIE 111 (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYYHBIE MTOHATHUS (3aKOH, TEOpus,
MIPUHIINIL, TUTIOTe3a, (PaKT, CUCTeMa, MPOIECC, HKCIIEPUMEHT U JIPYTroe.), KOTOPhIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETax H
MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 3TUX MpeIMeTOB (OPMHUPOBAThH MPEACTABICHUE O IIEIOCTHOW HAYYHON KapTHMHE MUpPA, U YHUBEPCAIbHBIE yueOHBIE
neiicTBus (TO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PEryJISTHUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU NeATETbHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YYeOHbIe AeiCTBUS

ba3oBble Jjornueckue AeMcTBUs:

YMeHI/Ifl HUCITIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBINIJICHUS HpI/I OCBOCHHNU 3HaHHfII paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/II\/'I (BI:II[CJ'ISITI) nux
XapaKTepHBIG HpI/ISHaKI/I, yCTaHaBJ'[I/IBaTI) B3aMOCBS3b C )Ipyrl/IMI/I HOH?ITI/HIMI/I), HUCITIOJIB30BATh IMOHATHUA OJIs1 O6T)$ICHCHI/I$I OTOCIIBHBIX q)aKTOB 158 $[BJ'I€HI/II\/'I,
BBIOMpATh OCHOBAHUS U KPUTEPHH I KJIACCH(PUKAIIIN XUMUYECKHX BEIECTB M XUMHUYECKHUX PEaKIuii, yCTaHABINBATh MPUYNHHO-CIIEICTBEHHBIE CBSA3U
MeXIy O0bEKTaMH H3y4eHUs, CTPOUTD JIOTHUECKHE pacCykaeHus (MHAYKTUBHBIE, TETYKTUBHEIE, 110 AaHATIOTUH), IENIaTh BBHIBOJIBI U 3aKITFOUCHUS;

yYMEHHE MPUMEHSTh B IIpOIecce MO3HAHUS MOHATHS (IIpeIMETHBIE U METalpeIMETHBIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIEININ, HCIOIb3yEMbIE B
XUMHU, HpeO6p330BBIBaTB HII/IpOKO HpI/IMeHSIeMI)Ie B XUMHH MOJICJIBHBIC HpeI[CTaBJ'IeHI/ISI — XI/IMI/I'—ICCKI/II\/'I 3HAK (CI/IMBOJ’I 3J'IeMeHTa), XUMHUYCCKasA cbopMyna
U ypaBHEHHE XUMHUYECKOW PEaKIMH — TPU pPEUIeHUH Yy4eOHO-TO3HABATENbHBIX 3a/lad, ¢ Y4ETOM ITHX MOJICNbHBIX MPEICTABICHUI BBISBIATh H

13



XapaKTepU30BaTh CYILIECTBEHHBIE IIPU3HAKU U3Y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U XUMUUECKUX PEaKLUH, BBISIBIIATH OOIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBS3HU U MIPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBarejabcKue AeicTBUA .

YMEHHUE UCIIOJIb30BaTh MOCTaBJIEHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMUSA, A TAK)KE B KAUECTBE OCHOBBI JUIsI (JOPMHUPOBAHUS THIIOTE3HI
10 IPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

pUOOpPETEHUE OMbITA MO IIAHUPOBAHUIO, OPTraHU3aI[UN U IPOBEJICHUIO YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJI0M Mpoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATH €r0 pe3yibTaT, GopMyIHUpoBaTh 00OOIIEHUS M BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBaHUS,
COCTaBJIATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATTU3UPOBATH M MHTEPIPETUPOBATh WH(GOPMAIIMIO PA3TUYHBIX BUIOB U (DOPM MPECTABICHUS, MOIYIaeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (HAay4HO-TIOMYJSpHAs JHUTEepaTypa XUMHYECKOTO COJEp>KaHusi, CIpaBOYHBbIE MocoOus, pecypchl MHTepHETa), KpUTUYECKH OIICHUBAThH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE TPUMEHSATH PA3IUYHbIE METOABI M 3alpoChl MPHU MOUCKE U O0TOOpe MH(POPMAIMM M COOTBETCTBYIOIIUX ITAHHBIX, HEOOXOIMMBIX IS
BBITIOJTHEHUST y4eOHBIX M TO3HABATENBHBIX 3a/lad OMpeNelIEHHOr0 THUIla, NMPUOOpPETEeHHE OIbITa B O0JACTH HCIIOJIB30BAHUS HH(POPMAIIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJaJleHUE KyIbTypOll aKTUBHOTO HCIOJIb30BAHHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpATH
ONITUMAJIBHYIO (POPMY TPEACTaBICHUS HHPOPMALMHU U MILTIOCTPHPOBATH PEIIaeMbIe 3314 HECIIOKHBIMU CXEMaMH, IharpaMMaMu, IpyTuMu popMaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCTIONIb30BaTh M aHATM3UPOBATH B MpoIlecce yueOHON U UCCIIeI0BATENIbCKON ASSITENFHOCTH HH(POPMAIUIO O BIUSHUH MTPOMBIIIIIEHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOAHON CPEBI.

KoMMyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yYMEHHUS 3aJaBaTh BOMPOCH! (B XOJe auajnora U (Wiau) AUCKYCCHH) TO CYIIECTBY OOCY>KTaeMOW TeMbl, (hOpMYJIUPOBATh CBOU MPEJIOKEHUS
OTHOCHUTEIILHO BBINIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSl NPEJICTABIATh IMOJTYYEHHBbIE PE3yNbTaThl MO3HABATEIBHOM NEATEIBHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALHUIO
PEe3yIbTATOB BBHIOTHEHUS! XUMUUECKOTO IKCTIEPUMEHTA (J1a0OpaTOPHOTO OMBITA, JIAOOPATOPHOU pabOThI 110 UCCIEOBAaHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATEIbHOM W HCCIIEAOBATENLCKOM JEATENbHOCTH IPHU pPELICHUU
BO3ZHUKAIOIMIUX TPOOJIeM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COTJIACOBAHMS MO3HMIMN (0OCYXIEHUS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauyecTBa BBIITOJIHEHHOM pabOThI U ApyTHUE).

PerynasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENILHO OIMPEACNATh IEeTu JeATeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATH, KOHTPOJIUPOBATH M TIPU HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO JESITENLHOCTb, BEIOMpATh Hanboee 3GeKTUBHBIE CIIOCOOBI PeIlIeHUs] yUeOHBIX U MO3HABATENBHBIX 33124, CAMOCTOSTEIHHO
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COCTaBJISATh WJIM KOPPEKTHPOBATh MPEJIOKCHHBIM aNrOpUTM JIEHCTBUN NpPU BBINOJHEHUH 33JaHUNA ¢ y4ETOM IMOJYYEHHUS HOBBIX 3HAHUU 00
M3Yy4aeMbIX OOBEKTaxX — BEIIEeCTBAX U PEAKIMSIX, OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW €M, YMEHHE HCIIOJIb30BaTh U
aAHAIM3UPOBATh KOHTEKCTHI, IIPe/JiaraéMbl€ B YCJIOBUU 33JIaHUMN.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocTaBe npeaMeTHBIX pe3yibTaToOB MO0 OCBOCHHUIO 0053aTENILHOTO COJEpKaHMs, YCTAHOBIEHHOTO TaHHOU (eiepalibHOI paboueil mporpaMmoit,
BBIJICTISIIOT: OCBOCHHbBIE 00YYAIOIIUMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, criennduyecKue Uisd NpeIMETHON 00JacTH «XUMHUS», BUIBI

ACATCIIbBHOCTH 11O NOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIPCTALUU, Hpeo6pa3OBaHmo N MPUMCHCHUIO B PA3JIMYHBIX y‘-IGGHbIX 1 HOBBIX CUTyallUAX.

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MTOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IPOCTOE BELUIECTBO, CJI0KHOE BELIECTBO, CMECh
(omHOpOHAST M HEOAHOPO/AHAS), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs ¥ MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas J0JiI XHMHYECKOrO OJJIeMEHTa B COCJUHEHHWM, MOJSAPHBIA OO0BEM, OKCHJI, KHCJIOTAa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIIATEIPHOCTD, CTENCHb OKHCIICHHS, XHWMHYECKas peakius, Kiaccuukanus peakmuil: peakiud COCAWMHEHHS, pPEaKIuu
pa3NoKEHUs, PEaKIMK 3aMEIICHUs, PEakuu OOMEHa, 3K30- W DJHIAOTSPMHUYSCKHE PEaKIUH, TETUIOBOW 3(PQEeKT peaknuu, sSaApo aroma,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, paIuyC aTOMa, XUMUYECKasl CBsI3b, TIOJIAPHAs M HETIOSIpHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b,
WOH, KaTHOH, aHKOH, PaCTBOP, MacCcoBas JI0JI BelIecTBa (MPOIICHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX OHATUN U MPUMEHATH 3TH NOHATHS MPHU ONKUCAHUU BEIIECTB U UX MPEBPALLCHHUI;
KCIIOIh30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJIEHUS (POPMYII BEIIECTB M YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpEIETATh, BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHHUSAX, CTETEHb OKUCICHHS JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHHH 1Mo (QopMyiaMm, BHJI XUMHUYECKOW CBs3U (KOBaJ€HTHAsh M WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSX;

packpsiBaTh cmbica llepuogumueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATh MOHMMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOWMCTB
XMMHMUYECKHX JIEMEHTOB OT UX IOJI0KEHUA B [Ilepuoanyeckoii cucreme, 3aKOHOB COXPaHEHHUSI MACCHI BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOrapo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyio (opmy [leprogudeckoll CUCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3iU4aTh MOHITHS «TJaBHAs
noarpynna (A-rpynmna)» u «nodouyHas noarpymnmna (b-rpymma)y», Massie U OoNblIne TeprUoabl, COOTHOCHTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuoamueckast cuctema XxuMu4eckux smeMeHToB JI. M. MeHneneeBa» C UYMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB | 3apsij sApa, 0011Iee YMCIIO0 MIEKTPOHOB U paclpeiesIeHUE UX 10 AIEKTPOHHBIM CJI0SIM);
KJIACCU(PUITUPOBATH XUMUIECKHE JIEMEHTHI, HEOPTAaHWYECKHUE BEIIECTBA, XUMUUYECKHUE PEAKITUH (10 YUCITY U COCTaBY YUYAaCTBYIOIINX B PEAKITHH
BELIECTB, [0 TEMJIOBOMY 3P PeKTy);

XapakTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIHIECTB pa3IMYHBIX KJIACCOB, TOJATBEpIXKIash OMHUCAaHWE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;
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MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHHI B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISTH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJO XUMUYECKOTO 3JIEMEHTA 110 (DOPMYIIe COSAMHCHHUSI,
MacCOBYIO JIOJIFO BEILIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSITh OCHOBHBIC OIEpAIllMU MBICIUTEIBLHOW JEATeIbHOCTH — aHaIM3 W CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CUCTEMATU3AIHIO,
KJIacCU(UKALIMIO, BBISIBJICHHE MPUYMHHO--CIICJICTBEHHBIX CBA3€H — Ul U3Y4YEHHs] CBOMCTB BEIECTB U XMMHUUYECKUX PEaKLUN, ECTECTBEHHO-
Hay4YHbIE METO/IbI I03HAHUA — HAOII0ACHUE, U3MEPEHHE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (peaabHbIi U MBICICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMHUUYECKOH MOCYI0M U JIabopaTOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIaM 0OpaIlIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIIMSAMH MO BHIIOJHEHHIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB MO MOTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOZIOpO/Ia U KUCIIOPOAA), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaCcCOBOM /10J1€1 paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U IPOBOAUTH
XUMHYECKHE SKCIICPUMEHTBI 10 PACIIO3HABAHHWIO PACTBOPOB IIEIOYCH W KUCIOT C IMOMOIIBI0 HHIUKATOPOB (J1akmyc, denoydraneuH,
METHJIOPAHXK U IPYTHE).

PaCKpBIBATh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO,
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHI U PUMEHSTH 3TU MOHSATHUS MIPU ONMMCAHUH BEIIECTB M MX MPEBPAICHHH;
MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHHS (JOPMYJI BEIIECTB U yPaBHEHUH XUMUYCCKUX PEAKIUH;

ONpPEEATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX 3JIEMEHTOB B COCIMHEHHUSIX PAa3IMUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
onpeneEHHOMY KJIacCy COeAuHEHUN mo (opmynaM, BUJ XMUMHUYECKOW CBSA3M (KOBAJICHTHAs, MOHHAS, METAJNTHYECKAsi) B HEOPTAaHUYECKUX
COCIMHEHMIX, 3apsii MOHAa MO XHMMHYECKOH (opmyne, XapakTep cpeabl B BOJHBIX pAcTBOpaX HEOPraHWMUECKUX COEAMHEHUH, THII
KPUCTAJUTMYECKOMN pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuogunyeckoro 3akona J[. M. MenneneeBa u AEeMOHCTPUPOBATH €r0 MOHWMAHHWE: OMHCHIBATH U XapaKTEPU30BATh
tabnuunyto Gopmy [lepuonndeckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inNyaTh MOHITUS «TJaBHAs MOArpyMna (A-rpymnmna)» u «mooodHast
noarpymnma (b-rpymnmna)y, maiibie v 00IbIIHE TIEPHUOIBI, COOTHOCUTH 0003HAYECHMSI, KOTOPHIE UMEIOTCS B IEPHOINYECKOMN TaOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB M 3aps]l siipa, OOIIee YHCIO AJIECKTPOHOB M pacIpeiesieHne uX o
ANEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB JIEMEHTOB M UX COSAMHEHUI B TIPE/IeIax MallbIX IEPUOIOB
Y TJIABHBIX TOJATPYIII ¢ Y4ETOM CTPOCHUSI X aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHIMYECKHE BEIIeCTBA, XUMHUUECKHUE PEeaKIIUH (110 YUCTY M COCTaBY YUACTBYIOIINX B PEaKIIMH
BEIIECTB, M0 TETJIOBOMY dPQEKTY, IO U3MEHEHHIO CTENIEHEH OKHCIEHUS! XUMUIECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IIME U CHENU(PUUIECKHe XMMHUYECKHE CBOMCTBA MPOCTBHIX U CIIOKHBIX BEHIECTB, MOJITBEPKIasi OMUCAHUE
MIpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUIH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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COCTABIISATh YPABHEHUS IEKTPOTUTUICCKON TUCCOIMAIINN KUCIIOT, EJIOUEH U COJIeH, MOJIHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIi HOHHOTO
oOMeHa, ypaBHEHHsI PEaKIi, MOATBEPIKAAOIINX CYIIIECTBOBAHNE TEHETUICCKOM CBS3M MEK/Y BEIIECTBAMH PA3IUYHBIX KIIACCOB;
PacKphIBaTh CYNHOCTHh OKACIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca dTUX PEaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXHOCTH MPOTCKAHHUS XMMUYCCKHX TPEBPALICHUN B PAa3TUIHBIX
YCIIOBUSIX;

BBIYUCIIATH OTHOCHUTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOTF0 XMMUYECKOTO JJIEMEHTA IO POPMYJIe COSTUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITHH;

co0JIr01aTh MpaBUIIa MOJIB30BAHUS XUMUYECKOH MOCYI0M M J1a0OpaTOpHBIM 000PYAOBAaHHEM, a TAaKXKE MpaBUiIa OOPAIICHHUs C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIMSAMH TI0 BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 TIOTYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yrIeKuciIoro rasa);

MIPOBONTH PEAKINH, MOATBEPHKIAIONINE KAYeCTBEHHBIM COCTAB Pa3IMYHBIX BEIICCTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uonu-, kKapooHart-, pocdar-, CUIMKAT-, CyIb(ar-, THAPOKCH]I-MOHBI, KATHOHBI aMMOHHSI U MOHBI U3YYEHHBIX METAJLIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYCCKHUX BEILECTB,

MPUMEHSTh OCHOBHBIC ONIEPAI[M MBICIHTEIBHON JCITEIPHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE, 0000IIECHUE, CHCTEMATH3AIIHIO, BISBICHHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3€H — /IS M3YUYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIMid, €CTECTBEHHO-HAYYHBIC METOJBI MO3HAHUS —
HaOJI0IeHNE, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peabHBIA U MBICIICHHBIN ).
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IV. TEMATHYECKOE INTAHUPOBAHHUE

8 kiacce
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jieioB U
KoHTpoJbHbIe IIpakTnyeckue duiekTpoHHbIe (1H(pPOBLIE)
n/n TeM NMPOrpaMMbIl Bcero
paﬁoT[,[ paﬁoTbl 06pa30BaTeJ'IbHLIe pecypchol
Pa3nen 1. [lepeoHayaibHbIe XHMHYECKHE MOHSITHS
Xumust — BakHas 00J1acThb

1.1 €CTECTBO3HAHUA U IIPAKTHIECKOU 5 0 4 bubmorexa LIOK

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

IEeSITENLHOCTH YeJIOBEKA

19 BemntecTBa 1 xummueckue 15 1 3 bu6mmoreka [JOK

' peakuuu https://m.edso0.ru/7f41837c

Wroro mo paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 1 bubnuorexa [JOK

' OKCHUAX https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax u 8 1 bu6nuorexa [IOK

' COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBAHHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 5 bubmuorexa [JOK

' HEOPraHMYECKUX COEAMHEHMI https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHue aToMoB. XMMHYECKas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
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[lepuoauueckuii 3aKOH U
31 IIepnoanueckas cucrema 7 0 1 bubnuorexa [IOK
XUMHUYECKHX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKasi CBA3b. Bu6morexa LIOK
3.2 ORHCIHTEILHO- 8 1 0 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka [JOK
Hroro no paszery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 16
I[TPOT'PAMME
9 kace
KoanuectBo yacos
No 11/ HaumeHoBaHue pa3iesioB U TeM KoHTpobHbte JsexTponnbie (dposbIe)
NMporpaMmMbl Bcero paGoThi IIpakTuyeckue 06pPa30BATENBHBIC PECYPCHI
padoThI
Pa3nes 1. BemecTBo U XuMHuyeckue peakuumn
11 [ToBTOpenue u yriyOneHne 3HaHUN 5 1 bub6nuorexa [IOK
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 5 bubnuotexa [JOK
peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOIUAIIHS. 3 1 5 bubnmoreka [JOK
XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17

Paznen 2. Hemera/libl M UX COeAUHEHUSA
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21 OO6m1ast XxapaKTepruCTHKa XUMHYECKHUX 4 5 bubnunoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 2 bubmmorexa HOK
' PYTHIHL- &P https://m.edsoo.ru/7f41a636
COCIMHCHHS
OO01mmas XxapakTepuCcCTHKa XUMUIECKUX
2.3 sreMeHToB VA- nbl. A30T, Gocdop u ux 7 4 bubmmorexa [JOK
' TPYHIEL A3OT, P https://m.edsoo.ru/7f41a636
COCIMHCHHS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.4 aneMeHToB |VA-rpynmel. Yraepona u 8 4 bubmorexa HOK
' . PYTHISL poA https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Utoro no pazneny 25
Paznen 3. Metajiibl M MX COeIMHEHMSI
N bubmuorexka [JOK
. 1
31 Obupe ceoficTsa MeTAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
2 B 1 4
3 KHEHITEe METAIIBI M NX COSIMHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus 1 oKpy:Kapmas cpeaa
bu6mmorexa [IOK
4.1 B 1
€I1eCTBA U MaTEPHUAJIbI B KU3HH YEJIOBEKa 3 https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorera [JOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 22
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K nporpamme npeaycMOTpeHbl IPUIIOKEHHUS :
ITpunoxenneNel :KanennapHo-TeMaTndeckoe IIaHUPOBAaHUE € JTMCTOM KOPPEKTUPOBKU
[Tpunoxxenne Ne 2 : @oHA OLIEHOYHBIX CPEACTB
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