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HOACHUTEJBHAA 3AIIMCKA

[Tporpamma yuebGHOrO mpenMera MO XUMHUHU A 7 KJIACCOB COCTaBJeHA Ha
ocHoBe  (DenepanbHOrO0  rOCYJapCTBEHHOTO  00pa30BaTEbHOIO  CTaHJapTa
OCHOBHOT0 001iero odpaszoBanus, nporpammsl o xumuu O. C. I'abpuensna (O.
C. T'abpuensu, U. B. Akcénona, U. I'. OctpoymoB «IIpumepHast mporpamMmma Kypca
xumun i 7 kaaccay — M. @ IIpocBemenne, 2021). a Takke Ha OCHOBE
denepanbHOM paboueil mporpaMMmbl BOCIHUTAHUS M € YUYETOM KOHUEHIUH
IpenoAaBaHusl y4eOHOTO mpeaMeTra «XUMHUS» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickon @enepanum.

OOHOBNIEHHE MIKOJBHOTO O00pa3oBaHUS, B TOM YHCJIE XHMHUYECKOTO,
HaIllpaBJI€HO Ha CO3JaHUE ONTUMAJBHBIX YCIOBUU [UIsl yAOBIETBOPEHUS
NOTPEOHOCTEN KaXKIOr0 YYEHHKA, Uil (OPMHPOBAHUS €ro BCECTOPOHHETO
UHTEpeca, JJIg DPa3BUTHUs YEJIOBEKa C HOBBIM YpPOBHEM CO3HAHUS, AKTUBHO
YYacTBYIOIIETO B MpPeoOpa3OoBaHUM MHpA, CIOCOOHOTO K CaMOOIEHKE U
KPUTHYECKOMY MbllUIeHHI0. CoJiepyKaHue Kypca XUMUHU KaK yu4eOHOro rpeaMera
dopMupyercs, Ucxod U3 oOUIMX 1esneld o0pa3oBaHUsl, BOCIUTAHUS U Pa3BUTHS
JUYHOCTH, BKJIIOYAIOMMX (OPMUPOBAHUE HAYUHBIX B3IVIAJOB HAa NPUPOAY U
OOIIECTBO, ILIEHHOCTHBIX COLUAJIbHO-3HAUMMbBIX  OpHUEHTAlUi, TMPUBUTHUE
I'YMaHHBIX B3IVISII0B HA OKPYIKAIOILYIO IEHCTBUTEIBHOCTD.

XHWMHYECKUE 3HAHHUS HEOOXOIUMBI KaXKOMY YEJIOBEKY, OHU ONPENEISIOT
palMOHAIIBHOE TOBEJCHHE YEJIOBEKa B OKPYXKAIOLIEH cpeae, HEoOXOAHMBbI B
MOBCEHEBHOM XM3HU. ['JTaBHON mpoOJieMON B MPENoJaBaHUU XUMUU SIBISIETCS
MEePEerpy>KeHHOCTh Kypca OCHOBHOM IIKOJbL. PemmTth 3Ty mpobiieMy MOXHO C
MOMOILBIO MPONeNeBTHYECKOro Kypca. Heo6XoquMocTs ero BBeICHHS BbI3BaHA
HECKOJbKUMH MPUYNHAMU:

® CJIOKHOCTBIO IIPOrPaMMHOI0 MaTEpHaIIa;

® COKpalIeHHEM KOJUYECTBA yUeOHBIX YaCOB;

® YMEHBUICHUE KOJIMYECTBA XUMUYECKOTO DKCIIEPUMEHTA Ha YPOKaX;

® UCKa)KEHHEM 3HAHUU IIKOJIBbHUKOB, TOUYEPIHYTHIX U3 CPEICTB MACCOBOM
uH(pOpMaluy e A0 3HAKOMCTBA C MPEAMETOM « XUMHUSD».
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Peanuzanus npenMera cnocoOCTBYET MOBBIIIEHUIO MOTHBAIMM U TTO3HABATEIbHON
aKTUBHOCTM  y4YallUXCA TPU  H3YYEHHH  OCHOBHOTO  Kypca  XUMHHU.
[IponeneBTHYECKUIT KypC XUMHUH XOTSI U HOCUT OOIIEKYJIbTYPHBIM XapakTep U He
CTaBUT 3a/ayy NpPO(eCcCHOHAIBHON MOArOTOBKM OOY4YaIOIIMXCsS, TEM HE MEHeEe
MO3BOJISIET UM OMNPEAEIUTHCA ¢ BbIOOpOM Mpoduiisi 00yueHus B CTaplieil MIKoie.
Jnsa  nocTwkeHuss 00pa3oBaTeNbHBIX PE3YJbTAaTOB Ha OCHOBE CHCTEMHO-
JEeATENBHOCTHOIO MOAX0AA, KOTOPBIU SIBJIAETCS OJHUM U3 OCHOBHBIX MEXaHU3MOB
peanuzaiuun PI'OC OO0, MOXKHO HCHOJB30BAaTh TEXHOJOTHUIO AEATEIbHOCTHOIO
merona (TAM) — nenarorudeckuii MHCTPYMEHTAPUN YUUTENS], CIOCOOCTBYOIINN
BKJIIOUEHUIO y4YallUXcid B Y4YEOHyI0 JEeATEJIbHOCTH Ha OCHOBE METOoJa
pedIeKCUBHOM caMOOpraHU3aluy /Ul YCBOEHUS INIyOOKHMX U MPOYHBIX 3HAHUM 1O
IpEIMETY.

Ieab yueOHOro npeamera

dopMUpOBaHUE y YUAIIUXCS YMEHUS BUIETh U IOHUMATh IEHHOCTh 00pa3oBaHus,
3HAYMMOCTb XMMHWYECKOTO0 3HAHMS Ui KaXIOTO 4YEIOBEKA HE3aBUCUMO OT €r0
npo(ecCUOHaNbHON JEATEeIbHOCTH; YMEHHUs pa3nuyath (aKTbl M OLICHKH,
CPaBHUBATh OLICHOYHBIE BBIBOJBI, BUJIETh UX CBSA3b C KPUTEPHUIMU OLICHOK U CBS3b
KpUTEPUEB C ONPEICICHHOW CHUCTEMOM UEHHOCTEeH, (QopMynIHpoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MTO3ULHUIO;

dopmupoBaHUEe Yy OOYYArOMIMXCS IEIOCTHOTO MPEACTABICHUS O MHpPE U POJH
XUMUHU B CO3J]aHUM COBPEMEHHOUW €CTECTBEHHO-HAYYHON KApTHUHBI MUpA; YMEHUS
OOBSACHATH OOBEKTHI M TMPOIECCHl OKPYXAIOMEH JEeWCTBUTEIHHOCTH —
MIPUPOTHOM, COIMATIEHOM, KYIbTYPHOU, TEXHUYECKOW CPEIbI, HCTIONB3YsI 111 3TOTO
XUMUYECKAE 3HaHWS, NpUOOpeTeHrne OOyYarOIIMMUCS OIbITa Pa3HOOOpa3HOU
NeSITebHOCTH, TIO3HAHHWS M CaMOTIO3HAHHWS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHTHOCTEH), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JUIS PA3IUYHBIX BHJIOB
NESATENHHOCTH: pEIIeHUusT TPoOIeM, MPUHATHS PEIICHWH, IMOWCKa, aHauu3a u
00paboTkn WHPOpPMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HaBBIKOB H3MEpPCHUH,
COTpyIHHYECTBA, Oe30macHOro oOpaimieHusi ¢ BEHIeCTBAMH B TIOBCEIHEBHOM
KU3HH.

3amaum yueOHOro nmpeamera



OOpazoBaTenbHble:  (OPMUPOBAHME  CHUCTEMBl XMMHUYECKHMX 3HAHMA  Kak
KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTWHBI MHpa; Pa3zBuBaromue: pas3BuUTHE
JUYHOCTH  OOy4YalomMXCS, MX  HUHTEJUIEKTyaJlbHOE M HPABCTBEHHOE
COBEpIICHCTBOBAaHUE, (OPMUPOBAHHWE y HUX T'YMAHHUCTHMUYECKUX OTHOLICHUN WU
HKOJIOTHYECKH 1€I€CO00pa3HOro MOBEICHUS B ObITY U B TPYJI0BOH J€STEIbHOCTH;

BocnurareasHbie:

-bopMupoBaHre  yMEeHHH  Oe3omacHoro  oOpalieHuss ¢ BeleCTBaMH,
UCIOJIb3yEMbIMH B MTOBCEHEBHOM >KM3HU; BbIPA0OTKAa MOHMMAaHUsI OOLECTBEHHON
NOTPEOHOCTH B Pa3BUTHM XMMHH, a Takke (HOpPMHpPOBAHHE OTHOIICHMSI K XUMUHU
KaK K BO3MOXHOI o0nacT OyAyIel NpakTUYECKOM 1eSITeTbHOCTH.

OO01as xapakTepucTHKa Y4eOHOI0 nmpeamera.

B cootrBerctBuum ¢ DenepanbHBIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOr0 0O0IlEero oOpa3oBaHUsl Yyyalllhecs OJKHBI OBIAAECTh
TaKUMU [MO3HABATEIbHBIMU YUYEOHBIMU JEUCTBUSIMHU, KaK:

yMeHue GopMyIupoBaTh MPoOIEMy U TUIIOTE3Y,

® CTaBUTh LEIU WU 3aJa4d, CTPOUTH IUIAHBI JIOCTHIXKECHUS LIEJIEH W PEIICHUA
MOCTABIICHHBIX 3aJla4, MPOBOJUTH SKCIEPUMEHT U HA €ro OCHOBE JENaTh
BBIBOJIbI M YMO3AKIIFOUCHUS, IPEICTABIATh UX U OTCTAMBATH CBOK) TOYKY
3pEHMUSL.

e Kpome 3TOro, ydammuecss IOJDKHBI OBJIAJETh NPUEMAMH, CBSI3aHHBIMU C
ONPEAECIECHUEM MMOHATUN: OTPAHUYMBATh UX, ONTUCHIBATh, XapAKTEPU30BATh U
cpaBHUBaTh. Cleq0BaTENIbHO, MPU M3YYEHUU XUMHM B OCHOBHOW IIKOJIE
ydJammecs JTOHKHBI OBIAJCTh YICOHBIMHU JEHCTBUSMH, TIO3BOJISIOIIUMUA MM
JIOCTUYb JTUYHOCTHBIX, MPEIMETHBIX U METAIMPEIMETHBIX 00pa30BaTEIbHbBIX
pEe3yIbTaTOB.

o Ilpennaraemas mnporpaMMa 0O XUMHUU PACKPBHIBAET BKJAJ Y4EOHOrO
npeaMera B JOCTHXKCHHE IieJied OCHOBHOrO 001mero oOpa3oBaHUsl U
ONpeAeseT BAXKHENIINE COJECPKATEIbHBIE TUHUYN TPEAMETA:

® BCIIECTBO , 3HAHUS O COCTABE M CTPOCHUM BEUIECTB, MX BaXHEHIIHUX
(U3UYSCKUX U XUMHYECKHUX CBOMCTBaX, OMOJIOTHYECKOM JICHCTBUH,

4



® XHUMHYECKas peakuus — 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSBISAIOTCA
XUMHUYECKHUE CBOMCTBA BEIIECTB, CHOCO0AaX YNpaBIEHUS XUMHYECKUMU
IIPOLIECCAMU,;

® IIPUMEHEHWE BEUIECTB — 3HAHUS U OIBIT MPAKTUYECKOM NEATEIBHOCTH C
BEIIECTBAMM, KOTOpPbIE HamOOjee 4acTo YMOTPeONSIOTCS B MOBCEIHEBHOU
YKW3HU, ITUPOKO UCHOJIB3YIOTCS B IIPOMBIIIIEHHOCTH, CEJIbCKOM XO351CTBE,
Ha TPaHCIIOPTE;

® 3bIK XMMHUH — CHCTEMA BAXHEUIINX NOHATHUA XUMHHM W TEPMHUHOB, B
KOTOPBIX OHU OIKCHIBAKOTCS, HOMEHKIIATypa HEOPTraHUYECKUX BEILIECTB, T. €.
X Ha3BaHUS (B TOM 4YHCIE W TPHUBHAIbHBIC), XUMHYECKHE (POPMYIBI H
YpaBHEHUS, a TakKe MpaBwia NepeBoja MHPOPMALMH C E€CTECTBEHHOTO
S3bIKa Ha SI3bIK XUMUU U 00paTHO.

[Tpu orbGope coaepskaHUs, KOHKPETHU3UPYIOIIETO POrPaMMy, YYHTHIBAJIOCH, YTO
nepea oommM oOpa3oBaHWEM HE CTOUT 3ajiada MPO(ecCHOHATBLHON MOATOTOBKH
oOydaromuxcs. OTO OMPeNelIwyio MOCTPOSCHHE Kypca Kak OOILIEKyIbTYpHOTO,
HaIpaBJIEHHOTO, TPEXIE BCero Ha (opMHpoBaHWME M pa3BUTHE HMHTEpeca K
U3YYCHHUIO XUMHUH. YUYTeHa OCHOBHAs OCOOEHHOCTH MOJPOCTKOBOTO BO3pacTta —
HAYaJo Mepexo/ia OT JETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTcs pa3BUTHEM
MO3HABATENBLHOM CeEphl.

Ha »sTane OCHOBHOro 0OIIEr0 CpeaHero 0Opa30BaHUS MPOUCXOAMUT BKIIOYEHUE
oOy4arommxcss B MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIESITEIbHOCTh, OCHOBY
KOTOPOM COCTaBJISIIOT TaKUE€ YHHUBEPCAJIbHbIE Yy4YeOHBIE NEUCTBUSA, KaK YMEHUE
BUJIETh MPOOJIEMBbI, CTaBUTh BOMNPOCHI, KIacCU(DUIMPOBATh, HAOIIOJATH,
MPOBOJAUTH JKCIEPUMEHT, JEJaTh BBIBOAbI U YMO3AKIIOUCHUS, OOBSACHSITH,
JIOKa3bIBaTh, 3allUIIATh CBOM WJIEHU, JaBaTh omnpenesieHus noHatusM. Croga ke
OTHOCATCSI NPUEMBI, CXOAHBIE C  OINPEHCIICHUEM IIOHSATUW:  OIKCAHUE,
XapaKTEPUCTHKA, PA3BIACHEHHE, CpPaBHEHHE, paznuucHue. POpMHUpPOBAHUE ITUX
YHUBEPCAIbHBIX y4E€OHBIX NEUCTBHI HAauMHAETCS €II€ B HAYaJIbHOW IIKOJE, a B
KypC€ XMMHUHU OCHOBHOW HIKOJIBI TPOUCXOJUT UX PA3BUTHE U COBEPILICHCTBOBAHMUE.
B cBs3u ¢ 3TUM pe3epBHBIC YAChl INIAHUPYETCS UCIIOIB30BaTh Ha OPMUPOBAHUE U
pa3BUTHE YMEHHU MPOCKTHOW M HCCIEAOBATEIBCKON JEITEIbHOCTH, YMEHUE
BUJICTh MPOOJIEMBI, JIeJIaTh BHIBOJBI U YMO3AKIIOUEHUS.



MecTto npeamera B yueOHOM IJIaHe

CoracHO yTBEp)KJICHHOMY Y4ueOHOMY IIaHy IIKOJIB HAa U3yUeHHE B 7 Kjlacce
oTBe/icH 1 yac B Henemnto, Bcero — 34 yaca.

COJEP/KAHUE OBYUEHUSI

I'maa I. IIpeaqmer xumuu u Metonpl €€ m3ydeHus llpenMer xumuu. 3HaueHUe
XUMHH B )KM3HU COBPEMEHHOr0 4esoBeka. Tena u BemecTtBa. CBOCTBA BEIIECTB.
[IpyuMeHEeHnE BEIIECTB HAa OCHOBE HMX CBOMCTB. SIBICHUA, MPOUCXOMSAIIHAE C
BemiecTBaMu. @Du3MYECKue SBICHUS M XHUMUYECKUE peakiuu. BemecTsa,
YYaCTBYIOIIME B PEAKIUU: UCXOJAHBIC BEIIECTBA U MPOAYKTHI peakunu. [IpuzHaku
XMMHUYECKUX PEAKIMi: U3MEHECHUE 1IBETA, BBIMAJCHUE WIM PACTBOPECHHUE OCAJIKa,
BBIJICJICHHE Ta3a, BBIJICJICHHE WJIM MOIJIOIIEHHUE TEIIOTHI M CBETa, ITOSIBICHUE
3amaxa. HaOmromeHne W SKCIEpUMEHT B XHMHUHU. V3ydeHue IIaMeHH CBEYH U
cnupToBKU. l'umore3a u BeiBoA. OdopmieHue pe3yJbTaToB JKCIEPUMEHTA.
[IpakTrueckast pabora. 3HAKOMCTBO C JJabopaTOpHBIM oOopyaoBaHuem. [IpaBuna
TeXHUKH Oe3omacHOoCcTH mTpu paboTe B KaOuHeTe (JabopaTopuy) XUMUU.
Hemonctpanuu. BumeodparmMentsl u ciaiiipl «Erunmer — poadHa XUMHN.
Koiuteknus CTEeKIAHHON XUMUYECKOUN nocyabl. Komnekus u3nennii u3 arroMUHUA
u ero cruiaBoB. IlomydeHue YIJIEKUCIOrO rasa M €ro B3aMMOJICHCTBUE C
M3BECTKOBOM BOJOM. B3amMoJeicTBHE pacTBOpa IUIIEBOM COIbI C YKCYCHOM
KHCJIOTOM. B3anmmopneicTBre pacTBOPOB MEIHOTO KyNoOpoCa W HAIIATBIPHOTO
cnupta. Ilomkuranue mepcTsHod Huth. JlaGopatopHblie oOmNBITEL. M3ydeHue
CTPOCHMS IJIAMEHU CBEYH U CITUPTOBKH.

I'maBa II. CtpoeHue BelIECTB U UX arperatHbie cOCTOSIHUSA CTpOEHHE BELIECTB.
bpoynoBckoe nemwxkenue. Juddysusa. Atompl. Monekyiabl. OCHOBHBIE MTOJOXKEHUS
aTOMHO-MOJIEKYJISIpHOTO  yueHus. MoHbel. BemecrtBa  MOJIEKYJNSIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. ATperaTHble cocTossHUS BemecTB. ['a3bl. KuakocTu.
TBEpabie BemniecTBa. B3anMHbIE NEpexoAbl MEXKAY arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnumalus) u aecyoaumalnivs, KOHASH AUl U UCTIapeHue,
KpUcTajin3anus u miasiaenue. Jlemoncrpanuu. Juddys3us nepmanraHata Kajius B
Boge. CoOupanue mnpubOopa s TOJy4YEHHMs Tra3a M TMpPOBEpPKAa €ro Ha

repMeTUYHOCTh. Bo3ronka cyxoro ipaa, mona win HadranuHa. JlaGopaTtopHbie
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onbITel. HabmoneHnne 3a OpOYHOBCKMM JBHKEHHEM (IBUKEHHE YACTHI] TYLIH B
Boze). Huddy3us KoMmnoHeHTOB ae3omopaHTa B Bozayxe. duddysus caxapa B
BOJ/Ie. ATperaTtHbie COCTOSIHUS BOJIBI.

I'nmaBa III. Cmecu BemiecTB, UX cocTaB UmcCThIe BellecTBAa M cMecH. YucThie
BEIECTBA U cMecH. [ OMOTeHHbIe U reTeporeHHbie cMecH. ['a3000pa3Hble, KUIKe
1 TBEpbIe cMecu. ['a3oBble cMecu. Bo3ayx — nmpupojiHas razosas cmecb. CocTas
Bo3ayxa. OObEMHaAs J0JIsI KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIICHHE 00bEMa
JTAHHOTO Ta3a K obmemy o0béMy cmecu. Pacdérbl ¢ MCHOIB30BAHHEM MOHSTHS
«00BEMHAS JT0JIs1 KOMITIOHEHTa cMecH». MaccoBas J10Jisi paCTBOPEHHOIO BEIIIECTRA.
[IoHsTHE O KOHUEHTpauuu pactBopa. MaccoBas 0yisi paCTBOPEHHOIO BEIIECTBA
KaK OTHOIICHUE MAacChl PaCTBOPEHHOIO BEIIECTBA K Macce pacTBopa. Pacuérsel ¢
WCIOJIb30BAHUEM  TOHSTUS «MaccoBas JIOJ1  PACTBOPEHHOIO  BELIESCTBAY.
[Ipaktuueckass pabota. IlpuroroBimeHue pacTBOpa C ONPEACIEHHOW MacCOBOM
JIOJIEM  PacTBOPEHHOTO BemiectBa. MaccoBas gonss npumecu. lloHatue o
TEXHUYECKOM oOpaslie, 00 OCHOBHOM KOMIIOHEHTE U O mpumecu. MaccoBast 1o
npuMecu. Pacd€Tel ¢ HUCHOIBb30BAHMEM IMOHSTHS «MAcCOBasl OIS IPUMECK».
Hemonctpanuu. Paznuunsie o6pasisl Mpamopa. Kosekius MuHepaioB U TOPHBIX
nopoA. BuneopparmeHT no o6HapyKeHHI0 00BEMHOM 0K KUCIOPO/ia B BO3IyXE.
Buneopparmentsl U cinaidapl MpamMOpHBIX apTedaktoB. Kosekuus OBITOBBIX,
KOHJUTEPCKUX U METUIMHCKUX cMeced. OOpasibl METUIIMHCKUX W MHUIIEBBIX
pacTBOPOB C YKa3aHMEM MAacCOBOM 107U KoMIoOHeHTa. BuaeodparmeHThl u
CJIAaWAbI U3JIEJIUNA U3 BEMIECTB OCOOON YUCTOTHI.

I'nmaBa IV. O®usnueckue siBneHus B XxuMuu HekoTopele crnocoObl paziaeneHus
cmeceit. Paznenenue cmeceit Ha OCHOBE pas3nuyuii B (M3MYECKUX CBOMCTBAX UX
KOMITIOHEHTOB. OTcTauBanue u Aekantauus. Llenrpudyruposanue. OuibTpoBaHue
B Jjabopatopuu, B ObITYy W Ha mpousBojacTBe. PuiabTpoBaHHE U (PUIbLTPAT.
YcranoBka it pUIBTpOBaHUS U MpaBuiia paboThl ¢ Hell. boIToBBIE QUIBTPHI AJIs
BOABL. AjcopOuusi. YCTpoHCTBO mpoTuBorasa. JIMCTWILIALMS, WM TEPEroHkKa.
JuctunnupoBanHas Bojaa u e€ nonydyeHue. [leperonka negtu. HedrenpoayKTsi.
[Ipaktuueckass paborta. BrelpammBanue  KpUCTAIOB  conM  (JAOMAaIIHUAN
skcriepuMenT).  [lpaktuueckas  pabota.  OumcTKa  MOBAapE€HHOM  COJIM.
JlemoHcTpanuu. Pa3nenenue cmecu MOPOLIKOB keje3a U cepbl. OTCTauBaHuE U



JIeKaHTaIl1sl U3BECTKOBOIO MOJIOKA, WM B3BECH Meja B Boje. Pa3nenenue BogHOM
CMECH  pACTUTEIbHOTO Macjla C  [OMOINBIO  JCTUTEIbHOH  BOPOHKHU.
[HentpudyrupoBanue (Ha LeHTpUPyre WIM C TOMOIIbIO BHUJIEOPPArMEHTA).
Komnekuusa cnaiijoB OBITOBBIX W TMPOMBIIUIEHHBIX MPUOOPOB, B KOTOPBIX
NPUMEHSETCS IEHTPUYTUpOBaHUe. Y CTaHOBKA Ui GUIBTPOBaHUS U €€ padorta.
Komnekuus ObITOBBIX (DUIBTPOB. AAcopOlLuMs KyKypy3HBIMH MaJOYKaMU HapoB
naxy4yux BemiecTB. KoJUIeKIMs TOBSI30K M PECHUpaTopoB. YCTaHOBKa s
IEePeroHKu KHUIKocTed u e€ pabora (MOMydyeHHE TUCTUIUIMPOBAHHOW BOJBI).
Buneodparment «PexkTudukanmonHas KojJoHHa HedTenepepadaThIBaONIETO
3aBoja M cxema e€ ycrpoiictBay. Komneknus «Hedpts u HedTenmpomyKThD.
JIaGopatopHubie onbITHL. DIOTAIMS CEPHI U3 CMECH C PEYHBIM TIECKOM.

I'nmasa V. CocraB BelecTB.

XuMHuueckue 3Haku W (popmynbl  XuMHUYecKHe 3JIeMeHThl.  BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSA. XHUMHUUYECKUU DJIEMEHT Kak
ONpEeNeNEHHbIA BHJI aTOMOB. XHMHUYECKHUE BJEMEHTbl B MPUPOJE. DIEMEHTHBIN
COCTaB IUIaHEThl 3emiii U €€ reojoruyeckux obosnouek. [IpocTbie M ClOXKHBIE
BEIECTBA. AJUIOTPONUS U AJUIOTPOIHBIE MoauduKanuu. XUMUYECKHE 3HAKU W
xumMudeckne (Hopmysibl. XUMHUYECKUE CUMBOJIBI, UX MPOW3HOIICHUE W Ha3BaHUS.
DTUMOJIOTUYECKHE Hayajda Ha3BaHMM XMMHMYECKHX 3jeMeHToB. Tabmuna
xuMuueckux aemeHToB [. . MenpeneeBa u e€ cTpykTypa: nepuo/ibl (00JbIIne U
Majble) W rpymnnbl (TJaBHbIE W MOOOYHBIE MOArpymmbl). OTAEIbHBIE TPYIIbI
XUMHUYECKUX DJIEMEHTOB: IIEJIOYHbIE METAJJIbl, TaJIOT€HbI, OJaropoJHbIC Ta3bl.
Xumuueckne (Gopmyibl U (GopmyibHble equHUIBL. Ko3(p(UUHUEHTbl U HHIEKCHI.
Uudopmarusi, KOTOPYHO HECYT XHUMHYECKHE CHUMBOJBI U (OPMYJIBL
OTHOCUTENBHBIE aTOMHAsg W MOJEKyJsApHas Maccbl. OTHOCHUTENBHAs aTOMHAas
Macca Kak BEJIMYMHA, IMOKa3bIBAIOIAsg, BO CKOJBKO pa3 Macca aroMa JaHHOTO
ayieMeHTa 0oJibIlle Macchl aTromMa Bojaopoja. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca
u e€ HaxoxaeHue. MaccoBas [0iA DJJEMEHTa B CIOKHOM  BEIECTBE.
HononuutenbHass uHOOpMaLMs, KOTOPYIO HECYT XHUMHUYECKHE (POpPMYIIbI.
Hemonctpanun.  BuaeopparmenTtsl ©  chmaiabl  «OJIEMEHTHBIM  COCTaB
reoJorTuYeckux  obosjouek  3emam». Anorponusi — Kuciopojga.  Mojenu
(mapoctepxHueBbie u CtroapTa—bpurieda) MoJeKkyn pasIuyHBIX TPOCTHIX U



CIOXKHBIX BemiecTB. Tabmuma xummuyeckux odiemeHtoB J[. 1. MeHneneena
(kopoTtkonepuonnbiii  Bapuant). Iloptperst WM. . bepuenmyca u /. HW.
Menpeneena.

I'naBa VI. IIpocteie BemecTsa Mertais!.

Merannbl: XUMUYECKHE JIEMEHTBI M IPOCTHIE BeleCTBA. MeTayuibl U CIUIAaBHl B
UCTOPUM YEJIOBEUECTBA: MEAHbIM, OpPOH30BBIM M IKEJIE3HbIH BeKa. 3HauYEHUE
MeTaJIoB U ciuiaBoB. OO0mue ¢usnueckue cBoiictBa meramuioB. llpencraBurenu
MeTaioB. JKene3o0. TeXxHMUECKN YNCTOE U XUMUYECKH YUCTOE XKene30. JKene3o —
OCHOBA COBPEMEHHOM IIPOMBIIIEHHOCTH U CEJILCKOT0 X03s1iicTBa. CIIIaBhl Kelesa:
YYTYHBI ¥ cTanu. llepenenbHplil U INTEMHBIN YyTyHBl, UX 3HAYEHHUE. Y TJIEPOAUCTAs
Y JISTUPOBAHHAs CTAJIU, UX 3HaueHUE. [IoHsATHE 0 YEPHOU U IBETHOW METAJTyPIUMU.
Amomunuil. IcTOpUs NPOMBIIUIEHHOTO NPOU3BOACTBA amomMuHus. [IpumeHeHne
AIIOMMHUS HA OCHOBE CBOWCTB. 30J70TO. POJNb 3070Ta B UCTOPUM YEIOBEYECTBA.
30JI0TO — METAJLT IOBEJIUPOB U ATAJIOH MUPOBBIX JeHer. [IpuMeHenue 3050Ta Ha
OCHOBE CBOMCTB. OJIOBO, €r0 CBOMCTBA U NIPUMEHEHUE. AJIJIOTPONHMS 0J0Ba: CEPOE
u Oenoe onoBo. «OnoBsHHas uyma». Hemeramnsl. IlonmoxxkeHue 351€eMEHTOB-
HemetauioB B Tabnuue J[. M. MenneneeBa. biaroponnbsie rassl. AmioTponus
kuciopona. CpaBHEHME CBOMCTB IIPOCTBIX BEIIECTB METAJUIOB M HEMETAJUIOB.
ITpencraButenn HemeramwioB. dochop M ero amioTpomnHble MOJIU(PUKALNH.
CpaBHeHune cBOWCTB Oemoro u KpacHoro Qocdopa. Ob6nactu mHpUMEHEHUs
dochopa. Cepa u obOmactu €€ mNpUMEHEHMs. YTIJIEPOJ, €ro aJOTPOIIHbIE
Monupukanuu (anMas u rpagur), uX CBONCTBA U IPUMEHEHHE. A30T, €r0 CBOMCTBA
u npuMeHenue. Jlemonctpamuu.  Komeknuss  MeTauioB M CIUIABOB.
Buneodparmentsl u cnaiinpl «MeTamisl U CIJIaBbl B UCTOPUU UYEJIOBEUECTBAY.
Komnekuust «HyryHel u ctanm». BuneodparmeHTsl U crnaipl «XyA0KECTBEHHbBIE
W3JIENINAS U3 YyTryHa U cTanwy». Kostekuusa U3aenuil u3 altfOMUHUAS U €T0 CIUIaBOB.
Buneodparmentsl u ciaiinpl «30J0T0 — MarepHal IOBEIUPOB U MHPOBBIE
nensruy. Komnekuus mznenuit u3 onosa. Buneodparment «llasaue». Komnekuus
HEMETaNIOB — MPOCTBIX BeliecTB. Buneopparment wiu cnaitn «Kucinopon —
BEIIECTBO TOpeHus: U nbixanus». [lomydenue Oenoro docdhopa u M3ydYEHHE €T0
CBOMCTB. BuaeopparMeHThl UM claidpl «AJuioTponust yriepoaa». Mojenu
KPUCTAJUTMUECKUX peméTok anmaza u rpadura. Komaeknus «AKTUBHPOBAaHHBIN



yrojib 1 objlacTu ero nmpuMeHeHus». ['openue cepsl U dochopa. JlabopaTopHbie
onbITEl. O3HaKOMJICHHE C KOJUISKIIMEH METalIOB W CIuIaBOB. O3HAKOMIICHHE C
KOJUIEKI[UEU HEMETAILIOB.

I'nasa VII. CnoxxHble BeliecTBa

BanentHoCTh. BaneHTHOCTH Kak CBOMCTBO aTOMOB OJJHOTO XMMHUYECKOTO JIEMEHTA
COCIMHSATHCS CO CTPOTO OINPENEIEHHBIM YHCIOM aTOMOB JIPYrOro XMMHUYECKOTO
AJEMEHTA. OJIEMEHTBhl C IIOCTOSAHHONW M TEPEMEHHON BaJICHTHOCTHIO. BbIBOA
dbopmyIibl coeTMHEeHHs TI0 BajleHTHOCTU. Ha3BaHue coeuHeHus! 0 BaJE€HTHOCTH.
Oxcunpl. Okcupl U cocod o0pa3zoBanus UX Ha3zBaHUl. OKCHIIBI MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO cTpoeHus. Ponb okcunioB B npupoje. [lapHukoBbiil 3¢ dexr.
[IpencraButenu okcuaoB. Bopa, yriekucnbii ra3, okcun kpemuus(IV), wux
cBoiicTBa M mnpumeHeHue. Kucmorel. KucimoTel, UX cocTaB W KiacCH(pHUKAIUA.
Kucnotret  opranumyeckue u  Heopranuueckue. Mumaukatopel.  Tabmuna
pactBopuMocti. CoisiHasT M CepHasl KHUCIOThI, MX CBOWCTBA W MPUMEHEHHE.
OcHoBanusi. OCHOBaHHUsI, UX CcOCTaB W Ha3BaHus. ['mapokcorpynma. OcCHOBaHUS
pacTBopuMbIe (IIETOYHM) U HEpacTBOpUMBbIE. MI3MeHeHne OKpacKu MHAUKATOPOB B
HICJIOYHOW cpene. [ MapokcuIpl HaATpus, Kajaus W KalblUs, WX CBOWCTBA U
npuMenenue. Conu. Conu, UX COCTaB U Ha3BaHMUA. PacTBOpHMOCTH COJiel B BOJIE.
Xnopua HaTpus M KapOOHAT KalbliMsl, HMX CBOMCTBA U IPUMEHEHHE.
Knaccudukarnus HeopraHMYeCKWX BemIecTB. BemecTBa, X KiaccupuKaus u
MHoTooOpasue. [IpocTeie BelecTBa: MeTamibl U HemeTaiuibl. CIOKHbBIE BEIIECTBA:
OKCHU[IbI, OCHOBAaHMS, KHUCIOThI, coid. JleMoHcTpauuu. Kosinekuusi OKCHUIOB.
['amenne n3Bectu. Bo3ronka «cyxoro npaa». Kommekuns ocHoBanuil. Komnekuus
KUCJIOT. M3MeHeHne OKpacku HHAMKATOPOB B IIEJIOYHOM M KHCIOTHOM Cpeaax.
[IpaBuiio pazbaBiieHusi CEpHOM KUCIOTHL. OOYyTIIMBaHUE OPTraHUYECKUX BEIIECTB U
MaTepuaioB CEpHOU KUCIOTON. Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIOT U
comeii B Boje. Kommekmusi coneir. JlabGopatopusie ombIThl. [Ipomyckanue
BBIJIBIXa€MOI'0 BO3JyXa YE€pe3 M3BECTKOBYIO BOay. MccienoBaHue pacTBOPOB
KUCJIOT MHAUKaTopaMmu. VcciienoBanrue pacTBOPOB LIEIOYEN UHANKATOPAMMU.
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IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHUSA NPOI'PAMMBI 11O
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINuHOCTHBIE
B IICHHOCTHO-OPHUCHTAIMOHHON cepe — UYyBCTBO TOPJIOCTH 3a POCCHUCKYIO
XMMHUYECKYI0 HAYKY, TYMaHU3M, OTHOILLIEHUE K TPY1y, LEJICYCTPEMIIEHHOCTD;

dbopMHpoBaHUE IIEHHOCTH 3J0POBOTO U 0O€30macHOr0 oOpas3a >KM3HU; YCBOCHHE
MpaBuil WHAWBUIYAIBHOTO ¥ KOJUIGKTUBHOTO OE€30IMaCHOTO TIOBEJICHUS B
Ype3BbIUAUHBIX CUTYALIUAX, YTPOXKAIOIINX KHU3HU U 3[IOPOBBIO JIIOJICH;

B TpydoBoM cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JalbHEHIeH
o0pa3oBaTeIbHON TPAEKTOPUH;

B TI03HaBaTeJIbHON (KOTHUTHBHOM, WHTEIUICKTyalbHOW) cdepe — yMmeHue
YIIPABJISATh CBOEW IMO3HABATEIBHOU JAESATEIBHOCTHIO.

dbopMHpOBaHHE  OCHOB  JKOJIOTHYECKOM  KYJBTYpbI,  COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  3KOJOTHMYECKOTO  MBIIUICHUS, pPa3BUTUE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOU PEPIIEKCUBHO-OIICHOYHON U IPAKTUYECKOM J1es-
TEJIbHOCTHU B )KM3HEHHBIX CUTYyalUAX;

MeTaHpeI[MeTHLIe

YMEHHUE CaMOCTOSATEIHLHO OIpPEACNIATh IIeIM CBOETO OOYydYeHHWs, CTaBUTh U
dbopmynupoBath Uil ce0sd HOBBIE 3aJaud B yuéOe M I03HABATEIBHOM
NEATENHbHOCTH, pa3BUBAaTh MOTHUBBI W HWHTEPECHl CBOCH IMO3HABATEIBHOU
NEATETHbHOCTH, YMEHHE CaMOCTOSATEIILHO TJIaHUPOBATh MyTH JOCTHKCHUS 1IeJIeH, B
TOM 4YHCIIC aJbTEpPHATHBHBIC, OCO3HAHHO BHIOWpaTh HaubOosee 3(PPeKTUBHBIC
CHOCOOBI pelIeHHs Y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCHTb CBOM [JEHUCTBUSA C IUIAHUPYEMBIMH  PE3YJIbTAaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JIESITENBHOCTH B IPOLECCE JOCTHKEHUS
pe3yibTaTa, ONpeNesaTh CIoCcOObl IEUCTBUI B paMKax MPEIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHM C MU3MEHSIOLIEHCS
CUTYyalluew;
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yMEHHE OLICHUBATh MPAaBUJIBHOCTb BBINOJHEHUS YYEOHOH 3amay, COOCTBEHHBIE
BO3MOXHOCTH €€ pEIIEHUs; BIAJCHUE OCHOBAMU CAaMOKOHTPOJIS, CaMOOLICHKH,
OPUHATUS PELIEHUA W OCYUIECTBJIEHUS OCO3HAHHOIO BbIOOpa B yueO- HOW u
IIO3HABATEIbHOM JEATEIBHOCTH; YMEHUE ONPENEIATh  IOHATHS,  CO3/1aBaTh

0000111eHHS, yCTaHABIUBATh aHaJIOT UM, KJ1acCU(UIIMPOBATD,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHMS M KPUTEPUM s KIacCUUKaLUH,
yCTaHABIMBAaTh  MPUYMHHO-CICJCTBEHHBIE  CBSI3U,  CTPOUTH  JIOTUYECKOE

PaACCYKICHUC, YMO3AKIIIOYCHHUC (I/IHILYKTI/IBHOC, ACAYKTUBHOC H II0 aHaJIOFI/II/I) 141
JACJIaTb BBIBOJbI,

YMCHUC CO34aBaThb, IIPUMCHATL U HpeO6pa3OBI)IBaTB 3HaKl U1 CUMBOJIbI, MOJCJIN 1
CXCMBI UL pCHICHUA y‘-Ie6HBIX H ITO3HAaBAaTCJIbHBIX 3a4a4,

yMEHHE OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JCSITEIBHOCTh
C YUHUTEJIEM M CBEPCTHUKAMU; paboTaTh WHIWBHUAYAJIbHO U B TpyMIeE: HAXOAUTh
oOl1ee pernieHre U paspemarb KOHQIUKTBL Ha  OCHOBE COTJIACOBaHMS
MO3UIUN U y4éTa UHTEPECOB; (HOPMYIUPOBATH, apryMEeHTUPOBaTh u
OTCTaWBaTh CBOE MHEHHE; YMEHHE OCO3HAHHO HCMOJIb30BaTh PEUEBBIE CPEJCTBA B
COOTBETCTBUH C 33/1a4€ll KOMMYHHUKALIMU ISl BBIPAXKEHUSI CBOMX YYBCTB, MBICIEH
U TOTPEOHOCTEH; TUIAHUPOBAHUSA U PETYJISIIUU CBOCU JEATENbHOCTH; BIAJCHUE
YCTHOM W TNHUCbMEHHOW pPEYbK, MOHOJOTUYECKOM KOHTEKCTHOW PpPEYbIO;
dbopMupoBaHUE€ U pPa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTH UCIOJIb30BaHUS
UH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI; (POPMUPOBAHUE U PA3ZBUTHE
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHE MPUMEHATh €ro B I103HABATEIIbHOM,
KOMMYHUKATUBHOM, COIIUATBHOMN MPaKTUKE U MPOPECCUOHATIBHOW OPUEHTALINH.

IIpeameTrHbIe
B nos3naBarenvHOU cdepe: JaBaTh ONPEACICHUS HW3YYEHHBIX TOHSTHI:

«XUMHUYECKUM DIIEMEHT», «aTOM», «HUOH», «MOJIEKYJa», «IPOCThIE U CIIOKHbBIC
BEILECTBA», «BEIIECTBO», «XHMMHUECKas (QopMyia», «OTHOCHUTENIbHAs aTOMHas
Macca», «OTHOCUTEJIbHAs MOJIEKYJISIpHAsh Macca», «BAJIEHTHOCTb», «CTENEHb
OKHUCJICHUS», «KPUCTAJUIMUECKAas PEIIETKa», OKCUbD), «KUCIOTb», «OCHOBAHUSY,
«CoIM», «aM(pOTEpHOCTHY, «UHJIUKATOPY, (MEPUOANYECKUN  3aKOHY,
«mepuoInYecKas TabIuuay, «U30TOMBI, «XUMHUYECKas CBSI3bY,
(AJIEKTPOOTPULATEIBHOCTDY, «XUMUUYECKAs] PEAKIUN», «XUMUYECKOE YPAaBHEHHE,
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«I'CHCTHYCCKAA CBA3b», «OKHCICHHC), «BOCCTAHOBJICHHUC», «IJICKTPOIIUNTHYCCKAA
aucconuanus», «CKOPOCTb XUMHYECKOMN pEaKInm»;

OnucarTb JEMOHCTPALMOHHBIE W CAMOCTOSTENIBHO IPOBEACHHBIE XUMUUYECKUE
AKCIIEPUMEHTHI; OMHUCHIBATh W PA3JINYaTh M3YUYCHHBIE KJIACChl HEOPTraHUYECKHUX
COCOUHEHUMN, TPOCTBIE M  CJIOXKHBIC BELIECTBA, XHUMHUYECKUE PpEaKIUU;
KJIacCCU(UIIMPOBATH NU3YUEHHBIE OOBEKTHI U SIBJICHUSI;

JieaTh BBIBOJBI M YMO3AKJIIOUEHUS W3 HAONIOJCHUM, WM3YUYEHHBIX XMMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUYECHHBIX BEIIECTB IO
aHAJOTUH CO CBOMCTBAMM M3YUYEHHBIX; CTPYKTYPUPOBaTh M3YUYECHHBIM MaTepual u
XUMHUUYECKYI0 MH(OPMAIIHIO, TTOJYYEHHYIO U3 JIPYTUX UCTOYHUKOB; MOJICTUPOBAThH
CTPOEHHE ATOMOB 3JIEMEHTOB 1-3 IEpHOI0B, CTPOCHUE MTPOCTHIX MOJIEKYJI,

B 1IEHHOCTHO — OpHEHTAaUMOHHOW cdepe: aHaIu3upoBaTb M OLIEHUBATh
NOCIEACTBUSL JUISl  OKpy)Karolled cpenbl OBITOBOM UM IPOU3BOICTBEHHOMN
JIeSITENIbHOCTH YeJIOBEKa, CBA3aHHOM C NepepadOTKOMN BEIIECTB;

B tpynoBoii chepe: NpoBOAUTH XUMHUYECKUH IKCIIEPUMEHT;

B cdepe Ge3omacHOCTH KU3IHEAEATEIHHOCTU: OKa3bIBaTh MEPBYIO MOMOUIb IMPU
OTpaBJICHUAX, OXOraXx W JAPYTUX TpaBMax, CBS3aHHBIX C BELIECTBAMHU H
71a00paTOPHBIM 000PYAOBaHUEM.

TEMATHUYECKOE IINTAHUPOBAHUE

Koau4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HauMeHnoBaHue
Kontpoar Ilpakruuec  (uudposbie)
n/ pa3aesioB U TeEM
Bcero  Hble KHe o0pa3oBaTejibHbIE
n NMporpaMMmbl
padoThI padoThI pecypchl
Hpeamer xumuu u bubmuoreka [JOK
1 METOIEI €€ 4 1 https://m.edsoo.ru/7f418
M3yYeHUS 37¢
5 Crpoenue 5 bubmuorexa [JOK
BEIIECTB U UX https://m.edsoo.ru/7f4183
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

arperaTHbIC
COCTOAHUA

CmMecH BelIecCTB, bu6nmmoreka [JOK
3 HX COCTaB 5 https://m.edsoo.ru/7f418
37c
DUBHYCCKIE bubnmoreka [JOK
4 SBICHHUS B XUMUH 3 https://m.edso0.ru/7f4183
7c
CocTaB BEIIEeCTB. bubmuorexa [JOK
5 XUMUYECKHE 3HAKHA 5 https://m.edsoo.ru/7f41
1 hOpMyITBI 837¢c
bubmuoreka [JOK
6 Ipocteie BentecTsa 4 https://m.edsoo.ru/7f41
837¢c
bubmuoreka [JOK
7 CrnoxHble BemecTsa 10 https://m.edsoo.ru/7f41
837¢c
T'onoBas
8 HpOMC)KYTO‘IHaSI 1
aTrTecrTauusi
Hroro 34
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

INOYPOYHOE IIVTAHUPOBAHUE

Ne KoanuyecTBo yacos 1 DJIEKTPOHHbBIE
ara
Koutpo  IlpakTu uudposbIie
Tema ypoka usyue
n/ Bcero  JbHBIE qyecKkne st o6pa3oBaTe/bHbIe
1| padoTbI padoTbl pecypchbl
bu6mmorexa [{OK
[IpenmeT xumun 1 https://m.edsoo.ru/ff
0d210c
SBnenus, mpo- bubmuoreka [JOK
HCXOsIIHE C 1 https://m.edsoo.ru/ff
BCIIECCTBAMU 0d227e
Habmonenue u bu6nuoreka [JOK
OKCIIEPUMEHT B 1 https://m.edsoo.ru/ff
XUMHUU 0d23dc
[IpakTnueckas
pabota Nel
«3HAKOMCTBO C bu6mmoreka [IOK
1abopaToOpHBIM 1 1 https://m.edsoo.ru/ff
00opyIoBaHUEM. 0d26ca
IIpaBuiia TEXHUKH
0€30IaCHOCTHY
CrpocHue . bubmmoreka [JOK
BeIeCTB https://m.edsoo.ru/ff
0d28c8
ArperaTtHble bubmmoreka [IOK
COCTOSTHUS 1 https://m.edsoo.ru/ff
BEIIIECTB 0d2a6c¢
YucTele BelecTBa bu6nuoreka [JOK
U CMeCH 1 https://m.edsoo.ru/ff
0d2be8
I"azoBBIC cMecH bu6mmorexa [IOK
1 https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

MaccoBas nois

bubmmoreka [{OK

9 pPacTBOPEHHOIO 1 https://m.edsoo.ru/ff
BelllecTBa 0d2d50
[IpakTnueckas
pabota Ne 2
«IIpurorosnenue
pacTBopa ¢ bubmmoreka [JOK

10 OTpe/IETEHHOI 1 https://m.edsoo.ru/ff
MAacCOBOM Jonel Od2eae
PacTBOPEHHOTO
BEILIECTBA»

MaccoBas 1o bubmmorexa [JOK

11  npumecen 1 https://m.edsoo.ru/ff

0d323c
Hexotopsie
CIIOCOOBI bubmuoreka [JOK

12 paS,I[ereHI/IH 1 https://m.edsoo.ru/ff
CMeECEH. 0d350c
OunbTpOBaHUE.

Juctumnsamnus,

WM TIePEeTOHKA.

IIpaxTrueckas

pabota Ne 3 bubmmotexa LIOK

13  «BolpanmBanne 1 https://m.edsoo.ru/ff
KpPHUCTAIIIOB 0d5230
COJTH
(momanrHuH
AKCIIEPUMEHT)

[IpakTnueckas
pabora Ne 4 bubnnorexa [JOK

14 «Oumerxa 1 https://m.edsoo.ru/ff
MMOBAPEHHOM COJIN 0d37fa
XuMu4ueckue bu6mmorexa [IOK

15  BJEeMEeHTHI. 1 https://m.edsoo.ru/ff
IIpoctsie n 0d3ail6
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

CJIOKHBIC

BelIeCTBa

XuMuyeckue

sHaxu. Tabruua bu6nuoreka [JOK
16 xiMiHCECKiX https://m.edsoo.ru/ff

anemenTos JI. W. 0d3b38

Meunpeneena

XuMu4yeckue

(hopMyIIBI.

OTHOCHUTEIbHBIC bubmuorexa LIOK
17 arommas u https://m.edsoo.ru/ff

MOJIEKYISIpHAas 0d5708

MacChl

[ToBTOpEHME N

000011IeHNE

TEMBL. bubnuorexa [JOK
18 IToaroroBska K https://m.edsoo.ru/ff

KOHTPOJIBHON 0d3f34

pabote

KonTponbshas

pabota Ne 1

«Hucpie bubnuorexa [JOK
19  Bemectsan https://m.edsoo.ru/ff

Meet: 0d40c4

Xumuueckas

CHMBOJIUKA

MeTamnanl bu6nuoreka [JOK
20 https://m.edsoo.ru/ff

0d4290

[IpencraBurenu

METaLIOB (prK Bbubaunoreka HOK
21 yueHHYECKas https://m.edsoo.ru/ff

KOH(epeHIIns) 0d448e
22 Hemeramsi bubnnorexa [JOK
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff
0d4614

[IpencraBurenu
HEMCTAILIOB bubmmorexa [JOK
23 (ypox — yue- https://m.edsoo.ru/ff
HHU4YCCKas 0d497a
KOH(epeHIHs)
BanentHocTh bubnmmoreka [JOK
24 https://m.edsoo.ru/ff
0d4790
Oxkcubl bubmmorexa [JOK
25 https://m.edsoo.ru/ff
0d4c4a
IIpencraBurenu
OKCHIIOB (YPOK — bubmuorexka [JOK
26 yueHHYecKast https://m.edsoo.ru/ff
KOH(EepeHIIHs) 0d4ae2
Kucnotsr bu6mmoreka [{OK
27 https://m.edsoo.ru/ff
0d4ddo
[IpencraButenu
KHCTTOT (YPOK — bu6mmoreka [IOK
28 yueHHYecKast https://m.edsoo.ru/ff
KOH(epeHIus) 0d4ddo
OcHoBanus. bubmuoreka [JOK
29  Ilpencrasurenn https://m.edsoo.ru/ff
OCHOBaHUH 0d50d2
Comm bubmuorexa [JOK
30 https://m.edsoo.ru/ff
0d4ddo
[IpencraBurenu
coneit (Ypox — bubnuorexa [JOK
31 yaeHMYecKast https://m.edsoo.ru/ff
KOH(epeHIHs) 0d4fa2

18



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Knaccudukanus

bubmmoreka [{OK

32  HCOPraHMYECKHUX 1 https://m.edsoo.ru/ff
BCIIIECTB 0d542e
Kountponbnas
pabota Ne 2
«OCHOBHbE bu6mmoreka [IOK

33 — 1 https://m.edsoo.ru/ff
HEOPraHUYEeCKUX 0d55a0
COEIUHECHUN)

T'omoBas Bu6nmuoreka [JOK

34  TPOMEKYTOUYHas 1 https://m.edsoo.ru/ff
aTTecTanusa 0d5708

OBIIEE

KOJIMYECTBO 34
YACOB I10

ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

INabpuensn O.C. Xumus: 7 kinacc: yueOHuk.-M.: [Tpocsenienue, 2023.-143c.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xumus B Tabnunax 8 — 11 knacesl. CipaBoyHOE 1mocodue. ABTOp — COCTaBUTEIND

A. E. HaconoBa 10 — e m3ganue, crepeotuntoe. JIpoda, Mocksa IUPPOBBIE


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETU HHTEPHET

1. Bu6mmorexa IJOK https://m.edsoo.ru

2. Poccwuiickas anekTpoHHas 1mkona. - https://resh.edu.ru/

3. "Amxumuk" - http:/alhimik.ru

4. Kypnan «Xumus u xu3aby - https://hij.ru/

5. ITox6opka nureparypsl o xumuw - http://c-books.narod.ru/

6. XKypuan " 1 cenrsops" - https://1sept.ru/

7. Uudoypox - https://iu.ru/video-lessons

8. COOpHHK cTaTeil 0 XUMHYECCKHUX JIEMEHTAX, WJUTFOCTPUPOBAHHBIN OMHUCAHUEM

9KCIIepUMEHTOB. -http://www.periodictable.ru
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