IHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma s1ekTUBHOTO Kypca «BBeleHue B XMMHUIO» MO0 XUMUU IS 7
KJIACCOB ~ cocTaBieHa Ha  ocHoBe  deaepalbHOrO  roOCYJapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHusi, MPOTrpamMMbl 1O
xumun O. C. I'abpuensna (O. C. I'abpuensn, M. B. Axcénosa, U. I'. OctpoymoB
«IIpumepHas mporpamma kypca xumuu aus 7 knaccay — M. : Ilpocsemenue,
2021). a Takke Ha OCHOBe (efepalbHON padodeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM  KOHIEMIUM TMpernojaBaHus ydyeOHOro mpeamera «XuMus» B
00pazoBaTeIbHBIX Opranuzanusx Poccuiickoit deaepanum.

OOHOBJIEHHE TIKOJIBHOTO O0O0pa3oBaHUs, B TOM YHCIE XHUMHUYECKOTO,
HalpaBJICHO Ha CO3JaHUE€ ONTHUMAaJbHBIX YCJIOBUH [Jis YJIOBJIETBOPEHHS
NOTPEOHOCTEN KaXKIOTO YYCHHKA, ISl (OPMHUPOBAHMS €r0 BCECTOPOHHETO
WHTEpeca, JJIsi Pa3BUTHA YEJIOBEKA C HOBBIM YPOBHEM CO3HAHHUSA, AKTUBHO
y4acTBYIOIIET0O B MPeoOpa3oBaHWU MHpA, CIOCOOHOTO K CAMOOICHKE U
KpUTH4eCKOMy MblluieHut0. CojepkaHue Kypca XUMUHU Kak yueOHOro mpeameTa
dbopmupyeTcs, uCXoisi U3 O0IMX liesield 00pa3oBaHMsl, BOCIIUTAHUS U Pa3BUTHS
JUYHOCTH, BKJIIOYAIONIUX (POPMHUPOBAHUE HAYUHBIX B3TJISA0B HA MPUPOIY U
oOIlIECTBO, IIEHHOCTHBIX  COIIMAJIbHO-3HAUYUMBIX  OPHUEHTALMM, TPUBUTHE
T'YMaHHBIX B3IJIS0B HA OKPYKAIOUTYIO JEHCTBUTEILHOCTD.

XYMHUYECKHE 3HAHUSA HEOOXOIUMBI KaXXJIOMY YEJIOBEKY, OHU ONpPEEsIoT
palMoHaNIbHOE TIOBEJCHHE 4YEJIOBEKa B OKpYKarollel cpeje, HeoOXOAUMBI B
MOBCEHEBHOM XKU3HU. [ TaBHOW mpoOsieMOl B MpEnoiaBaHUN XUMUU SIBIISICTCS
NEePEerpy’KeHHOCTh Kypca OCHOBHOHM IIKOJBL. Pemmrth 3Ty mpobiieMy MOMXKHO C
MOMOIIBIO TPOTIEIEeBTHYECKOTO Kypca. HeoOXxoammMocTh ero BBeIeHUS BbI3BaHa
HECKOJIbKUMH NPUYUHAMMU:

® CJOKHOCTBIO IPOTPAMMHOI'0 MaTepHuaa;

® COKpalIeHHEM KOJIMYECTBa YUYCOHBIX YaCOB;

® YMEHbBIIECHHE KOJUYECTBA XUMUYECKOT0 KCIIEPUMEHTA Ha ypOKax;

® NCKa)KCHHEM 3HAaHUM IIKOJbHUKOB, MOYEPIHYTHIX U3 CPEACTB MacCOBOM
uH(popManuu eni€ 10 3HaKOMCTBA C IPEAMETOM « XUMHUS.

Peanmzamusi mpenMera  CIOCOOCTBYET — MOBBIIIEHUIO  MOTHBAallUM U
MO03HABATENbHON aKTUBHOCTU YYaIlMXCSl IPU MU3yUYEHUH OCHOBHOTO Kypca XHMUHU.
«BBeleHMe B Kypc XMMHH» XOTSI U HOCHUT OOILEKYJIbTYpPHBIM XapakTep M He
CTaBUT 3aJauy Npo(ecCHOHaIbHON MOATOTOBKM OOYyYarolIuXcCs, TEM HE MEHee
MO3BOJIIET UM ONPEIEINUTHCA C BBIOOpOM Mpoduiist 00yueHus: B cTapliel LIKOJIE.
Jisg  nocTwkeHuss 00pa3oBaTeIbHBIX PE3yJbTaTOB HA OCHOBE CHCTEMHO-
JEeSATENBHOCTHOTO MOAX0Aa, KOTOPBIU SBJISIETCS OJHUM U3 OCHOBHBIX MEXaHU3MOB
peamuzainmun ®I'OC OO0, MOXKHO HUCHOJIB30BaTh TEXHOJIOTHUIO JESATEILHOCTHOTO
metrona (TAM) — nenarorndeckuili MHCTPYMEHTApUM YUUTENS], CIOCOOCTBYIOIUN
BKJIIOUEHUIO ydalluXxcsd B YUYEOHYI0 JeATEJIbHOCTh Ha OCHOBE METoJa



pedaeKkCUBHOM caMOOPTraHU3alluU IJIsi YCBOCHHUS TITyOOKHX M MPOYHBIX 3HAHUN TI0
IpEAMETY.

LleJib 3JIEKTUBHOIO0 Kypca

dopmupoBaHUe y yYalIMXcsi YMEHUS BUJETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HAYMMOCTb XMMHYECKOIO 3HAHUA JUIS KaXKJIOI0 YEJOBEKa HE3aBUCHMO OT €ro
npoecCHOHaNbHON  JeATEIbHOCTH; YMEHUS pa3inyaTh (aKTbl M OLICHKH,
CpPaBHMBATbH OLICHOYHBIEC BBIBOJIbI, BUAECTh UX CBA3b C KPUTEPUSMU OLIEHOK U CBS3b
KPUTEpPUEB C ONPEIACICHHOW CHUCTEMOM UEHHOCTEeH, (QOopMynHpoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MTO3ULHUIO;

®dopmupoBaHue y OOyYAOIIMXCS IIEJIOCTHOTO MPEACTABICHHUS O MHUPE M POJIHU
XUMHH B CO3JAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; YMEHUS
OOBSCHATL OOBEKTHI W TMPOLECCHl OKPYXKAroled JNeWCTBUTEIBHOCTH —
IIPUPOJHOM, COLMAIIBHOM, KYJIbTYPHON, TEXHUYECKOU CPEABL, UCITOIB3Ys IS TOrO
XUMUYECKHUE 3HaHUS, MpuoOpeTeHne oO0ydYarIMMUCS OIbITa Pa3HOO0Opa3HOU
NEeSATENbHOCTH, IO3HAHHUS M CAMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHTHOCTEM), UMEIOIINX YHMBEPCAIbHOE 3HAUCHHUE JUISl Pa3IMUHbIX BHUJIOB
JESITeIbHOCTH: pEeIIeHUs1 TpoOJieM, NPUHATHS PpEUIeHHW, TOWUCKa, aHalIu3a Hu
00paboTkn WH(MOpMAIMK, KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,
COTpPYJIHHUYECTBA, O€30MacHOr0 OOpalleHus C BEIEeCTBAMU B IOBCEAHEBHOU
KU3HHU.

3agaum
OO6pa3zoBaTebHbBIC:

dbopmupoBaHue CHUCTEMBI XUMHYECKUX 3HAHUU KakK KOMITOHEHTA
€CTECTBEHHOHAYYHOM KapTUHBI MUPA;

PazBuBaronue:

pa3BUTHE JIMYHOCTH OOYYarOIIUXCS, MX HWHTEJUIEKTyaJbHOE M HPABCTBEHHOE
COBEPILIEHCTBOBaHUE, (POPMUPOBAHUE y HUX T'YMAHUCTUYECKUX OTHOILIEHUH U
IKOJIOTHYECKH IEIECO00Pa3HOTO MOBEICHUS B OBITY U B TPYJIOBOM €SI TEILHOCTH;

BocnurtarenbHsble:

-popMupoBaHUE  yYMEHHMH  0e3omacHOro  oOpalieHusi ¢ BElIeCTBaMH,
UCIOJIb3yEeMbIMH B MOBCETHEBHOM >KM3HU; BHIPAOOTKA MOHUMAHHUS OOIIECTBEHHON
NOTPEOHOCTH B PAa3BUTHH XMMHUH, a TaKkKe (POPMUPOBAHUE OTHONIICHHS K XUMUU
KaK K BO3MOXKHOU 00J1acTH OyayIIei MpakTHIeCKON ASITENbHOCTH.



OO0mas xapakTepuCTHKA 3JIEKTUBHOI0 Kypca.

B COOTBCTCTBHUU C q)ellepaJ'H)HI)IM rocyaapCTBCHHBIM 06pa3OBaT€J'IBHBIM
CTaHJapTOM OCHOBHOI'O O6H.I€FO O6paBOBaHI/I${ ydamuecsa MOOJDKHBI OBJIAJACTb
TaKHMMH ITO3HABAaTCIbHBIMHA y‘-IC6HBIMI/I I[GI\/’ICTBI/ISIMI/I, KakK:

yMmeHue GopMyIupoBaTh MPOOIEMY U TUIIOTE3Y,

CTaBUTb LOCIIM MW 3alda4d, CTPOUTH ILIaHbI JOCTHIKCHUA ueneﬁ n PpCHICHUA
IMOCTABJICHHBIX 3a1a4, IPOBOANUTH SKCIICPUMCHT U HA €ro OCHOBC ACJIATh BBIBOJbI U
YMO3AKIOYCHH, ITPCACTABIIATh UX U OTCTaAMBATh CBOIO TOYKY 3PCHUA.

KpOMe 9TOro, Yydamuecsa HAOOJDKHBI OBJIAaACTbL IIPHUEMaMH, CBA3AHHBIMU C
OIIPCACIICHUCM TIOHSTHM: OIrpaHNMYHMBATh HX, OIHUCBIBATL, XApPAaKTCPHU30BATH U
CPaBHUBATD. CJ'IGI[OBaTeJ'ILHO, IIpHU U3YHYCHNH XHUMHU B OCHOBHOM IIIKOJIE ydqamuecs
JOJDKHBI OBJIAJACTH y‘I€6HBIMI/I I[CflCTBHSIMH, IIO3BOJAKOINIMMHW MM JOCTHYb
JJMIYHOCTHBIX, ITPCAMCTHBIX U MCTAIIPCAMCTHBIX 06p&30BaT€J'ILHI>IX PE3YJIbTATOB.

[Ipennaraemas mporpamMma Mo XMMHUHM PACKPBIBAET BKJAJ] y4eOHOro mpeameTa B
JOCTIKEHUE 11eJIell OCHOBHOTO OOIIETO 00pa30BaHUs W OMpPEJEISsieT BaKHEUIINE
COJIep>KaTelIbHbIC IMHUM MPEIMETa:

BEILIECTBO , 3HAHMS O COCTABE M CTPOCHUH BEIICCTB, UX BAKHEHIINX (PU3HUCCKUX U
XHMHUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH,

XUMHYECKasi peakius — 3HaHUS OO0 YCIOBUSX, B KOTOPBIX MPOSBIISIIOTCS
XUMUYECKHE CBOMCTBA  BEIIECTB, CIMOCO0AX  yIpaBICHUS  XUMHUUYECCKUMHU
MPOIIECCAMH;

NPUMEHEHUE BEHIECTB — 3HAHMUS M ONBIT MPAKTUYECKOW JESTEIBHOCTU C
BEIIIECTBAMH, KOTOPhIE HanboJiee YacTo YMOTPEOSIOTCS B TOBCEAHEBHOM JKHU3HHU,
IIUPOKO HCIOJB3YIOTCS B TIPOMBIIIJIEHHOCTH, CEJIHCKOM XO3SMCTBE, Ha
TPaHCIIOPTE;

S3BIK XUMHH — CHUCTEMa BaKHEUIIUX IMOHSATHH XMMHUH M TEPMHUHOB, B KOTOPBIX
OHH OTIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB, T. €. X Ha3BaHUs (B
TOM YHCIIC W TPUBHUAIBHBIC), XUMUYECKHE (POPMYNIBl W ypaBHEHUS, a TaKKe
IpaBWiIa TepeBoja WHGOPMAIMU C CCTECTBEHHOTO s3blKa Ha S3BIK XUMHU W
0o0paTHO.

IIpu otbope conepxaHusi, KOHKPETU3UPYIOIIETO MPOrpamMMy, YUUTHIBAJIOCH, YTO
nepen oOmMM oOpa3oBaHWEM HE CTOUT 3a/ada MPOQPECCHOHATBHOM MOATOTOBKU
oOyyaromuxcsi. JTO ONpEeAeTHSIoO MOCTPOEHHE Kypca Kak OOIIeKYyJIbTYPHOTO,
HaIpaBJIEHHOTO, MpPEXIe BCero Ha (opMHpoBaHME M pa3BUTUE HHTEpeca K
U3yYEHHUIO XUMHH. YUTe€Ha OCHOBHAs OCOOCHHOCTH IOJIPOCTKOBOIO BO3pacTa —
HayaJso rmepexoia OT AETCTBA K B3POCIOCTH, KOTOPBIA XapaKTepu3yeTcs pa3BUTHEM
MO03HAaBaTENIbHOM Cephl.



Ha stame ocHoBHOro o0Imiero cpemHero oOpa3oBaHUsA MPOUCXOIUT BKIIOUECHUE
oOyJaronuxcsi B MPOEKTHYIO U HCCIEAOBATENIbCKYIO JESITEIbHOCTh, OCHOBY
KOTOPOM COCTaBIISIIOT TaKhe yHUBEpCalbHble yueOHbIE IEHCTBUSA, KaK yMEHHUE
BUJIETh MPOOJIEMBbI, CTaBUTh BOMPOCHI, KiIaccu(UIMpoBaTh, HAOIIOIATH,
MPOBOJUTH JKCIEPUMEHT, JeJaTh BBIBOALI M YMO3AKIIOUCHUS, OOBSICHSTH,
JIOKa3bIBaTh, 3allMILIATh CBOM HJEH, JaBaTh ompenaesicHus moHsaTusM. Croga ke
OTHOCATCSL ~NPUEMBI, CXOAHBIE C  OINPEACIICHUEM IOHSITUW:  OINKCAHHUE,
XapaKTEPUCTHKA, PA3bICHEHHE, CpaBHEHUE, paznnueHue. POpMHUpPOBAHUE ITUX
YHUBEPCAIBHBIX y4E€OHBIX JNEUCTBHI HauMHAETCsS emi¢ B HAaYaJIbHOW IIKOJE, a B
KypC€ XMMHUU OCHOBHOW HIKOJIBI IPOUCXOJUT UX PA3BUTHUE U COBEPIICHCTBOBAHMUE.
B cBsi31 ¢ 3TUM pe3epBHBIEC YaChl IUIAHUPYETCS UCTIOIb30BaTh HA (POPMUPOBAHUE U
pa3BUTHE YMEHHUU MPOCKTHOW M MCCIEA0BATENBCKON JIESITEIbHOCTH, YMEHHUE
BUJICTh MPOOJIEMBI, JIeJIaTh BHIBOJBI U YMO3aKTFOUEHUS.

MecToO 3JIEKTUBHOTO Kypca B Y4eOHOM ILJIaHE

CortacHO y4eOHOMY IIIaHY IIIKOJIBI Ha U3YYCHHE SJICKTHBHOTO Kypca «BBeacHue B
XHMHIO» B 7 Kj1acce OTBeJIeH 1 yac B HeJenro, Bcero — 34 yaca.

COILEPKAHUE OBYUEHUSA
I'masa I. IIpenmeT XxumMuu 1 METOIBI €€ N3YUECHUS.

[Ipeamer xumun. 3HaUYE€HWE XMMUU B KU3HM COBPEMEHHOTO 4eloBeka. Tenma u
BemiecTBa. CBoiicTBa BemiecTB. lIprMeHeHue BEIIECTB Ha OCHOBE WX CBOWCTB.
SIBnenHus, mpoucxonadmue ¢ BemecTBaMu. Du3nueckue SBICHHUS U XUMHUYCCKHC
peaknuu. BemecTBa, yuacTBYIONIME B PEAKITUU: UCXOIHBIC BEIIECTBA U MPOAYKTHI
peaknuu. [Ipu3HAKM XUMHUYECKHX PEaKIUi: M3MCHCHHE I[BETA, BBIMAJICHUC WIIH
pPacTBOpEHHE OCaJKa, BBIJICJICHUE Ta3a, BHIACICHUE WM TOTJIOMICHUE TEIJIOTH U
CBETa, MOSBJIICHHWE 3amaxa. HaOmromeHWe M SKCIEPUMEHT B XHMHH. M3ydeHue
IUTAMEHU CBEYM W CNUPTOBKU. ['mmote3a u BbIBOA. OdopmiieHHe pe3ysbTaToB
skcriepuMmenTta.  [Ipaktudeckass pabora. 3HAKOMCTBO C  JlaDopaTOpPHBIM
obopymoBanueM. llpaBuna TexHMKH O€30MacHOCTH MpH paboTe B KaOWHETE
(;1Taboparopun) XMMUH.

HeMmonctpanuu. BupeodparmMentsl u cnaiinpl «Erunmer — poauHa XUMHNY.
Konnekuus cTeKITHHON XUMHYECKON NOCYIbl. KoJTeKuus u3aenvii u3 aTtoMAHUSA
U ero craBoB. [lomydyeHuWe YTIEKHUCIOr0 rasa M €ro B3auMOJCHCTBUE C
M3BECTKOBOM BOJOM. B3anmMomencTBUE pacTBOpa INHUILNEBOW CONBI C YKCYCHOM
KHMCIIOTOM. B3anmopnelcTBre pacTBOPOB MENHOTO KyNOpOoCa W HAIIATBIPHOIO
crupra. [lomxuranue mwepCcTIHOW HUTH.

JlaGopatopHbie onbIThl. M3yueHue cTpoeHus MmiaMeHu CBEUU U CIIUPTOBKHU.



I'maa II. CtpoeHne BellecTB M MX arperaTHble cocTosiHus CTpoeHHe BElIECTB.
Bpoynosckoe nBmxenue. JAuddysus. Atombl. Monekyibl. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJISIpHOro  ydeHus. HMoubl. BemectBa  MOJEKYJSIDHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. ArperatHble cocTosiHuA BenlecTB. ['a3bl. JKunkoctu.
TBEpable BemiecTBa. B3anMHbIE mepexoabl MEXAY arperarHbIMU COCTOSIHUSIMHU
BEIIECTBA: BO3TOHKA (CyOnumarus) u aecyOmumanivs, KOHASH AUl U UCTIapeHue,
KPUCTAJIN3aLMs U IUIABJIICHUE.

Hemonctpanuu. uddy3us nepmanranata kanus B Boje. CoOupanue mpudopa
JUTSI TIOTYYEHUS Ta3a W MPOBEpPKa €ro Ha TePMETUIHOCTh. BO3roHKa Cyxoro Jbaa,
MoJ1a WK HadTaJInHA.

JlaGopartopubie omnbiThl. HaGmroneHue 3a OpOyHOBCKUM JBIKEHHEM (JIBUKECHUE
gactull Tymw B Boje). JAuddy3us KOMIIOHEHTOB [e307l0paHTa B BO3JIYXE.
Huddysus caxapa B Boge. ArperaTHbIe COCTOSTHHS BOIBI.

I'maBa III. Cmecu BemiecTB, X coctaB YucThle BemiecTBa M cMecH. YHCTbIe
BEILIECTBA U CMECHU. | OMOT€HHBIE U TeTeporeHHble cMecH. ['a3000pa3Hble, KUAKUE
u TBEpAbIE cMecH. ['a30Bble cMecu. Bo3ayx — npupoaHas razosas cmech. CocTaB
Bo3myxa. OOBEMHAS OIS KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIICHHE 00BhEMa
JTAHHOTO Ta3a K oOimeMy oO0béMy cMecHu. Pacuérbl ¢ UCIOIb30BaHUEM MOHSTHUS
«00BEMHAS 1011 KOMIIOHEHTa cMecu». MaccoBasi 107151 paCTBOPEHHOTO BEIECTBA.
[TonsiTe O KOHLIEHTpaUWW pacTBopa. MaccoBasi 07 pacCTBOPEHHOTO BENIECTBA
KAaK OTHOILIEHHE MacChl pacTBOPEHHOIO BEUIECTBA K Macce pacTBopa. Pacyérel c
UCIIOJIb30BAaHUEM MOHATHS «MAacCOBas J10J1s1 PACTBOPEHHOTO BEILIECTBAY.

[IpakTudeckas pabora. IlpuroroBieHue pacTBOpa C ONPEACIEHHON MacCOBOM
JIOJIEM  PacTBOPEHHOTO BemiecTBa. MaccoBasgs Jnons npumecu. llonaTtue o
TEXHUYECKOM oOpaslie, 00 OCHOBHOM KOMIIOHEHTE U O Ipumecu. MaccoBasi 1o
npuMecu. Pacy€Tel ¢ MCIOIb30BAHMEM MOHATHS «MAacCcoBas 10JIs [IPUMECH.

Hemonctpanuu. Paznuunsie o6pasipsl Mpamopa. Kossiekiys MUHEpaioB U TOPHBIX
nopoa. BuneopparmMmeHT mo oOHapy)eHNI0 00BEMHOM JOU KUCIOPO/ia B BO3TyXE.
BuneodparmenTsl u ciaidpl MpamMopHbIX apredakToB. Kosekius OBITOBBIX,
KOHJUTEPCKUX U METUIMHCKUX cMeced. OOpas3ipl METUIMHCKUX W THUIIEBBIX
pacTBOPOB C YKa3aHHEM MAacCOBOM JOJM KOMIOHEHTa. BuaeodparMeHTsl u
CJIaMIbI U3AEJINN U3 BEIIECTB 0COOON YUCTOTEIL.

I'maBa IV. ®usnueckue sBiaeHUs B XuUMuUM Hekoropble cnocoObl pasieneHus
cmeceil. Paznenenue cmeceld Ha OCHOBE pas3liuyui B (PU3MYECKUX CBOMCTBAX HMX
KoMIoHeHTOB. OTcTanBanue u Aekantanus. llearpudyrupoanne. OuibTpoBaHue
B Jlabopatopuu, B ObITYy W Ha MNpous3BoAcTBe. DunbTpoBaHue U (UIbTpAT.
YcranoBka st QUIbTPOBAaHUS U MpaBMiia paboThl ¢ Hel. beiToBBIE DUIBTPHI A5
BOABL. AjcopOmus. YCTpOHCTBO mpoTuBOrasza. JIUCTWIISAIMS, WU TEeperoHka.
JuctunnupoBanHas Bojaa u e€ nonydyeHue. [leperonka negtu. HedrenpoaykTsi.



[Ipaktuueckass pabora. BreipamuBanue  KpUCTALIOB  CONAM  (AOMAIIHUN
skcriepuMeHT).  Ilpakthueckas  paGota.  OuMCTKa  MOBApPEHHOM  COJIH.
JeMoHcTpauuu. Pa3neneHne cMecH NMOPOIIKOB Xkene3a U cepbl. OTcTanBaHuE H
J€KaHTallUs U3BECTKOBOI'O MOJIOKA, WIIM B3BECU Mena B Boje. Pa3nenenne BogHOU
CMECHM  pACTUTENBHOIO  Macjia C  TOMOUIbI0  JIETUTENbHOW  BOPOHKH.
HentpudyrupoBanve (Ha NEeHTpUPYre WIM C TOMOIIBIO BHIEO(pPArMEeHTA).
Konnekuuss cnaiijoB OBITOBBIX M MPOMBIIUICHHBIX NPUOOPOB, B KOTOPBIX
npuMeHsieTcsl LeHTpudyrupoBanue. Y cTtaHoBKa A (GUIBTpOBaHUS U €€ padorta.
Komnnekius ObITOBBIX (UIABTPOB. AACOPOIMS KyKypy3HBIMH TajlOYKaMH TapoB
naxyyux BemectB. Koiekuuss NOBA30K W PECHUPATOPOB. YCTAHOBKA A
NEPEroHKH KUAKOCTe u e€ pabora (MONydeHUE TUCTUIUIMPOBAHHON BOJIBI).
Buneopparment «PekTu¢ukannoHHas KOJOHHa HedTenepepadaThIBAIOIIETO
3aBofa M cxema e& ycrtpoiictBay. Komnekuus «Hedtsr u HedTenmpoayKThI).
JIaGopatopHble onbIThl. DIOTAIMS CEPBI U3 CMECU C PEYHBIM IIECKOM.

I'naBa V. CocrtaB BemiecTs.

XuMHuueckue 3Haku W (opmynbl  XuUMHUYecKHe 3JIeMEHThl.  Bemectsa
MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPOCHMs. XHMHYECKUH DJIEMEHT Kak
OnpeaenEHHbId BUJI aTOMOB. XHWMHUYECKHE 3JEMEHTHI B MPUPOAE. DJIEMEHTHBIN
COCTaB IUIaHETHl 3emuisi U €€ reosioruueckux obosouek. IIpocTeie U clioXHBIE
BelIeCTBa. AJUIOTPONMS U AJUIOTPONHbIE MOAUPUKAUUU. XUMHUYECKUE 3HAKU U
xumudeckue (Hopmysibl. XUMHUYECKUE CUMBOJIBI, UX MPOU3HOIICHHE U Ha3BaHUS.
OTUMOJIOTUYECKME Hayajda Ha3BaHUM XUMHUYECKMX JJIEMEHTOB. Tabiunna
xumudeckux eMenToB [[. Y. MenpeneeBa u e€ cTpykrypa: nepuo st (0obime u
Majble) W rpymnmnbl (TJaBHbIE W MOOOYHBIE MNOArpynmbl). OTaeabHbIE TPYMIbI
XUMHUYECKUX 3JIEMEHTOB: IIEJOYHBIE METa/lIbl, TaJOreHbl, OJIaropo/iHbI€ Ta3bl.
Xumuueckue (Gopmyiasl U (HopmyibHble equHULBL. Ko3(p(UUHUEHTBl U HHIEKCHI.
Wupopmanus, KOTOpYHO HECYT XHMMHYECKHE CHUMBOJIBI U (OPMYJIBL
OTHOCHUTENIBHBIE aTOMHAsi W MOJIEKYJIsIpHass Macchl. OTHOCHUTENIbHAsE aTOMHas
Macca Kak BEJIMYMHA, MOKa3bIBaIOllas, BO CKOJBKO pa3 Macca aTomMa JaHHOIO
arieMeHTa OoJblile Macchl aroma BoJoposa. OTHOCUTENbHAs MOJIEKYJIIpHas Macca
u €€ HaxoxkIeHwe. MaccoBasg JO0JIsI  DJIEMEHTAa B CJIOKHOM  BEIECTBE.
JononHutenbHas UH(OpMauUs, KOTOPYIO HECYyT XUMHUYECKHe (OpPMYJIbL.
JeMmonctpanun.  Buacopparmentsl ©  crmaiabl  «OJIEMEHTHBIA  COCTaB
reoJIOTHYECKUX  o0oyouek  3eMiu». AJioTpornust — Kuciopoaa. Mojaenu
(wapoctepxkHeBble U Ctroapra—Dbpurieba) MosieKyd pa3iMuYHBIX NPOCTBIX U
CIOKHEIX BemecTB. TabOmmma xwmmudeckux osnemeHToB JI. M. Mennaeneesa
(kopoTKonepuonHblii  Bapuant). Iloprperst M. $. Bepuemmyca u JI. 1.
Menneneesa.

['maBa VI. IIpocTeie BemecTBa MeTaibl.



Merainbl: XMMUYECKUE JIEMEHTHI M IIPOCTBIE BEIIECTBA. MeTayuibl U CIUIaBbl B
UCTOPUU 4YEJOBEYECTBA: MEJHBIM, OpPOH30BBI W KEJIE3HbI BeKa. 3HAYEHUE
MeTa/ioB U cruiaBoB. O0mue gusnyeckue cpoiicTBa meTaiioB. IIpencraBurenu
MeTaioB. JKene3o0. TeXHMUECKH YUCTOE U XMMUYECKHU YUCTOE XKene30. JKeme3o —
OCHOBA COBPEMEHHOM MPOMBILIJIEHHOCTH U CEIIbCKOTO X03s1cTBa. CIUIaBbl Keesa:
YyT'yHbI U cTanu. llepenenbHbli U JINTENHBINA YyTyHBI, UX 3HAYCHUE. Y TIePOAUCTAs
Y JIETUPOBAHHAS CTalM, UX 3HaueHue. [lonsaTrne o 4EpHON U IBETHON METAILTYPrHUH.
Amomunnid. lcTopus NpOMBIIUIEHHOTO NMPOU3BOACTBA amomMuHus. [IpumeneHune
AIIOMUHUSA Ha OCHOBE CBOMCTB. 30510TO. POJb 30510Ta B MCTOpUH YEIOBEUYECTBA.
30JI0TO — METAJLJI FOBEJIUPOB U ATAJOH MUPOBBIX JeHer. [IpuMmeHenune 30510Ta Ha
OCHOBE CBOMCTB. ONI0BO, €r0 CBOICTBA U MIPUMEHEHHE. AJIJIOTPOIHS 0JI0BA: CEPOE
u Oenoe onoBo. «OmoBsHHas uyMma». Hemeramnwl. IlonokeHune 351€MEHTOB-
HemeraioB B Tabmuue J[. M. MenpaeneeBa. braropoanbie raspl. AmoTponus
kuciopona. CpaBHEHUE CBOMICTB NIPOCTHIX BEIIECTB METAUIOB U HEMETAJUIOB.
[IpencraButenn HemetaiwioB. dochop u ero amwioTpomHbie MOAUDUKALINH.
CpaBHeHue cBOHCTB Oenoro u kpacHoro ¢ocdopa. OO6macTu NpUMEHEHUS
docthopa. Cepa u obnactd €€ NPUMCHEHHS. YTJIEPOJ, €ro aIOTPOITHBIC
Moau(uKauu (aamas u rpaduT), UX CBOICTBA U MpUMEHEHUE. A30T, €ro CBOICTBa
u npuMeHenue. Jlemonctpanuu. Kosuiekuus — METauloB M CIUIABOB.
Buneodparmentsl u cnaiinbl «MeTamuibl M CIUIaBbl B UCTOPHM YEJIOBEYECTBAY.
Komnekuus «Yyrynsl u cranu». BugeodparmenTsl u crnaiapl «Xyq05KeCTBEHHbIE
U3JIENINs U3 4yryHa U cranu». Kosutekuus u3genu u3 aatOMUHUSA U €0 CIUIaBOB.
Buneodparmentsl 1 chaiiabl «30J0T0 — MaTepHall IOBEJIMPOB U MHUPOBbBIE
nenbr». Komnexkuus usnenuii u3 onosa. Buneodparment «Ilasauey. Komtekius
HEMETAJNIOB — MPOCTHIX BemecTB. Bumeohparment wmm ciaiin «Kucimopox —
BELIECTBO TropeHusi U napixanus». Ilomyuenue Oenoro ¢ochopa v U3ydeHHE €ro
cBOHMCTB. BumeodparmeHTsl W cmaiinbl «AmoTrponus yriepogay». Mojaenu
KPUCTAJNIMYECKUX PeIEToK anmMasza U rpaduta. Komnekuus «AKTUBUPOBAHHBIN
yroiab U 00JlacTU ero mpuMeHeHus». ['openue cepsl U docdopa. JlaboparopHsie
onbITl. O3HAKOMJIEHUE C KOJUIEKIIMEW METauloB U CIUIaBoB. O3HAaKOMIIEHHE C
KOJIIEKIIMEH HEMETAIJIOB.

I'maBa VII. CioxxHEIE BeniecTBa

BanentHocTs. BaneHTHOCTh Kak CBOMCTBO aTOMOB OJJHOI'O XMMHUYECKOI'O JIEMEHTA
COEJIMHATHCS CO CTPOTO OMPEAECIEHHBIM YHCIOM aTOMOB JIPYrOr0 XUMHYECKOIO
AJIEMEHTA. JJEMEHTBl C IOCTOSSHHOW W TEPEMEHHOM BaJICHTHOCTHIO. BriBOA
dbopMyIIBl COeAMHEHUS TI0 BAICHTHOCTHA. Ha3BaHWe COeIMHEHMS TI0 BAJICHTHOCTH.
Oxkcuppl. Okcuzibl U criocod 00pa3oBanus MX HazBaHUU. OKCUABI MOJEKYJISIPHOTO
U HEMOJIEKYJIIpPHOTO cTpoeHus. Ponb okcumoB B mpupoje. [TapHukoBsiii 3P dexT.
[IpencraButenu okcugoB. Bopga, yraekucnbii ra3, oxcun kpemHusi(IV), wux
cBoiicTBa U mnpuMenenue. Kucmorsl. Kucnorel, ux cocTtaB MU Kiaccuuxaius.
Kucnorest  opranmdeckue u  Heopranmueckwe. Muaumkaropel.  Tabnuia



pactBopumocth. CosisiHast M cepHast KUCIOTBI, UX CBOWCTBA W NPHUMEHEHHUE.
OcHoBanus. OCHOBaHMS, X COCTaB M Ha3BaHuWsA. ['mapoxcorpymnma. OcHOBaHUSA
pacTBopuMbIe (LIENOYN) U HEpacTBOpUMbIe. MI3MeHeHre OKpacKu MHIUKATOPOB B
mEeIoYHon cpene. ['mapokcuasl HaATpus, Kaivusg M KalbLUs, UX CBOWCTBA W
npuMenenne. Conu. Conu, UX COCTaB U Ha3BaHUA. PacTBOpHMOCTH COJIEN B BOJE.
Xnopua HaTpus W KapOOHAaT KalbliMsl, HMX CBOMCTBA U IPUMEHEHHUE.
Krnaccudukanus Heopranumueckux BemiecTB. BemiecTBa, mX kiaccupukanus u
MHorooOpasue. [IpocTeie BelecTBa: MeTamibl U HemeTauibl. ClloKHbIE BEIIECTBA!
OKCHJbI, OCHOBAaHMSA, KHCIOTBI, conu. JlemoHcTpanmu. Kosmekius OKCHIOB.
lNamenne u3Bectu. Bo3ronka «cyxoro npaay». Komnekuuss ocHoBanuid. Komekuus
KHCJIOT. MI3MeHeHrne OKpacku HMHAMKATOPOB B ILIEJIOYHOM M KHCIOTHOM Cpenax.
[IpaBmiio paz0aBieHust cepHON KUCIOThL.. OOyrinBaHWE OPraHUYECKUX BEUIECTB U
MaTepHalioB cepHOM kucioTo. Tabnuua pacTBOPUMOCTH OCHOBAaHUM, KUCIOT U
comeii B Bome. Kommekmus coneit. JlaGopatopubie ombiThl. [Ipomyckanue
BBIJIBIXaEMOI'0 BO3JlyXa 4Yepe3 HW3BECTKOBYIO Boay. lccinenoBaHume pacTBOpOB
KHCJIOT MHIMKaTopamu. MccnenoBanue pacTBOPOB LIETOYEH HHANKATOPAMHU.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JInuHoOCTHBIE
B IICHHOCTHO-OPHUEHTAIMOHHON cepe — UYyBCTBO TOPJOCTH 3a POCCHUCKYIO
XMMHUYECKYI0 HAYKY, TYMaHHU3M, OTHOILLIEHUE K TPY1y, LEJICYCTPEMIIEHHOCTD;

dbopMupoBaHHUE ILIEHHOCTH 370pOBOr0 M 0€30mMacHOro o0pasza KHU3HH; YCBOCHHE
MpaBWI WHAWUBUIAYATBHOTO W  KOJUIGKTUBHOTO OE€30MacHOTO TOBEICHUS B
YpE3BBIYAMHBIX CUTYAIUSIX, YTPOXKAIOIINX KU3HU U 3JI0POBBIO JIFO/ICH;

B TpyIOBOM cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY AalibHEWIIEH
00pa30BaTeNbHON TPAaCKTOPUHY;

B TI03HaBaTEJIbHON (KOTHUTHBHOM, WHTEIUICKTyallbHOW) cdepe — ymeHue
YIIPaBJISITh CBOEH MMO3HABATEIIbHOU IEATEIBHOCTHIO.

dbopMupoBaHHE€  OCHOB  JKOJIOTMYECKOM  KYJIbTYphl, = COOTBETCTBYIONIEH
COBPEMEHHOMY YPOBHIO  3KOJOTMYECKOIO  MBIIUIEHUS, PAa3BUTUE  OIbITA
SKOJIOTUYECKHA OPUEHTUPOBAHHON pe(ICKCUBHO-OIICHOUYHON U MPAKTUUECKOU Jiesi-
TEJIbHOCTHU B JKU3HEHHBIX CUTYalUsAX;

MertanpeaMerTHble

YMEHHE CaMOCTOSITEIbHO OINPENETsATh 1M CBOEro OOYy4YeHHs, CTaBUTh W
dbopmynupoBath i ce0s HOBbIe 3a7ayd B yuyébe U TO3HABATENbHOU
NEATEeNIbHOCTH, pPa3BUBaTh MOTHBbI W HMHTEPECHl CBOEH I0O3HABATEJIbHOM
JEATEeIbHOCTH; YMEHHUE CaMOCTOSITEIbHO IJIAHUPOBATh MYyTH JOCTUKEHUS 1IeJIeH, B



TOM 4YHCIIe aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh HauOosiee 3>(PexTUBHBIC
CIOCOOBI pelieHus YYeOHBIX U MO3HABATENIbHBIX 33/1a4;

YMEHHE COOTHOCHUTb CBOM JEHUCTBUSA C IUIAHUPYEMBIMH  PE3yJIbTaTaMH,
OCYIIECTBJIATH KOHTPOJIb CBOEH JESATEIBHOCTH B IIPOLECCE AOCTHXKECHUS
pe3yJibTaTta, OnpeaeaTh clocoObl JEHCTBUM B paMKax MPEASIOKEHHBIX YCIOBUN U
TpeOOBaHM, KOPPEKTUPOBATH CBOU JACUCTBUSA B COOTBETCTBUU C M3MEHSIOIIEUCS
CUTYyallUEH;

YMEHHE OIEHUBATh NMPABUJIBLHOCTH BBITIOTHEHUS Y4€OHOUM 3ajauu, COOCTBEHHBIC
BO3MOXHOCTU €€ pEIICHUs; BJIAJCHUE OCHOBAMHU CaMOKOHTpPOJIS, CaMOOLICHKH,
NPUHATUS PEIICHUA W OCYIIECTBICHUS OCO3HAHHOTO BBHIOOpa B yded- HOW U
MO3HABATEIBLHOU JIESITEIbHOCTH; YMEHUE ONPEACTATh  MOHSATHUS, CO3/1aBaTh

0000111eHHs, yCTaHABIUBATh AHAJIOTUH, KJIacCU(UIIMPOBATH,
CaMOCTOSITENIbHO BBIOMpPATH OCHOBAHMS U KpPUTEpUU ISl  KiacCU(UKAIUU,
YCTAHABIMBaTh  IPUYMHHO-CIICJICTBEHHBIE  CBSI3U,  CTPOUTH  JIOTUYECKOE
paccyxIeHue, yMO3akiIoueHUue (MHIYKTHUBHOE, NEAYKTUBHOE W IO aHAJIOTUU) U
JI€TIaTh BBIBO/IbI;

YMCHHUC CO3/1aBaThb, IPUMCHATDH U HpeO6paBOBBIBaTB 3HaKu 1 CUMBOJIbI, MOJCIN U
CXEMbI IJId pCIICHUA y‘IC6HBIX H ITIO3HABATCIIbHBIX 3a1a4,

YMEHHE OpPraHU30BBIBaTh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JAESATEILHOCTD
C YYMTEJIEM M CBEPCTHHUKAaMHU;, pabOTaTh MHAMBUIAYAIHHO M B TPYIIE: HAXOIUTh
oO11ee pelnieHre U pa3penarb KOHQJIUKTHI HA ~ OCHOBE COIIACOBaHUS
MO3UIMHI U yu€Ta UHTEPECOB; (HOPMYIUPOBATH, apryMEHTHPOBATh u
OTCTauBaTh CBOE MHEHHE; YMEHUE OCO3HAHHO KCIOJIb30BAaTh PEUEBBIC CPEIICTBA B
COOTBETCTBHMHM C 33J]a4€ll KOMMYHHKALIUU JJIs1 BBIPAXKEHUS CBOUX YYBCTB, MBICIIEH
U TOTPEOHOCTEH; TUIAaHUPOBAHUS U PETYJISIIIUU CBOCU NEATEIbHOCTH; BJaJCHUE
YCTHOM W TNHUCbMEHHOW pPEUYbK), MOHOJOIMYECKOM KOHTEKCTHOM PEYbIO;
dbopMupoBaHUe ¢ pPa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTH UCIIOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM; (pOpMUpOBaHUE U pa3BUTHE
DKOJIOTMYECKOTO MBIIUICHUSI, yYMEHHE NPUMEHSATH €ro B IO3HAaBATEJIbHOM,
KOMMYHUKAaTHUBHOM, COIIUATILHOM MPaKTUKE U TPOPECCUOHATIBHOW OPUEHTAIIUH.

IIpeamerHbIe
B mosnaBatenbHOW cdepe: aBaTh ONpENETCHUS HM3YYCHHBIX TOHSATHUM:

«XUMHYECKUIN QJICMCHT», «aTOM», «HOH», «MOJICKYJId», «(IIPOCTBIC M CJIOKHBIC
BCHICCTBA», «BCHICCTBO», «XHMHNUYCCKAaAsI (I)OpMy.TIa)), «OTHOCHUTCJIbHAasA aTOMHas1
MacCa», <«OTHOCUTCJIbHAdA MOJICKYJIsIpHad Macca», «BAJICHTHOCTb)», «CTCIICHb
OKHUCJICHUA, KKPUCTANIMYCCKAA PCIICTKA», KOKCHUABD), KKUCJIOThD», «OCHOBAHUI,
«COJIn», «aM(l)OTepHOCTI)», «MHIOUKATOP», ((HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH»,
(IICPUOANICCKAA Ta6J'II/II_[a)), «M30TOIIBID», «XHUMHYECKasda CBA3b)»,
QIICKTPOOTPULATCIBHOCTDL», «KXUMHNYCCKAA PCAKIUA», «KXUMUYICCKOC YPABHCHUC),



«'CHCTHUYCCKAsA CBA3b», «OKHCJICHHUC», «BOCCTAHOBJIICHHC), «QJICKTPOJIHUTHYCCKAA
aucconuanus», «CKOPOCTb XUMHUYECKOMN pPCaKInm»;

OIMCaTh JEMOHCTPALIMOHHBIE M CAaMOCTOSITEJIBHO IIPOBEJACHHBIC XUMHUYECKHUE
OKCIIEPUMEHTHI; OMMCBHIBATh W PA3IUYaTh HU3YUYEHHBIE KJIACChl HEOPraHUYECKHUX
COCAMHEHUN, IIPOCTBIE M  CIOXHBIE BEIIECTBA, XUMHUYECKUE pEaKluu;
KJIACCU(ULIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBICHMUS;

JienaTh BBIBOJABI M YMO3AKIIOYEHUS W3 HAOMIOJCHUMN, W3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB MO
AQHAJIOTUU CO CBOMCTBAMHU M3YUYEHHBIX; CTPYKTYpUPOBATh M3YUEHHBIN MaTepual u
XUMUYECKYI0 WH(HOPMAITUIO, TOTYUYCHHYIO U3 APYTUX UCTOUYHUKOB; MOJIEIHUPOBATH
CTPOEHHUE aTOMOB 3JIEMEHTOB 1-3 MEpUOJIOB, CTPOCHUE MPOCTHIX MOJIEKYJI,

B 1eHHOCTHO — OpWEHTAMOHHOW cdepe: aHaIu3upoOBaTh W OICHUBATH
MOCJEACTBUA ISl  OKpYy)Karolled cpeapl OBITOBOM M MPOU3BOJCTBEHHOMU
NEATEeIIbHOCTH YeJIOBeKa, CBI3aHHOM C MepepadOTKOMN BEIIECTR;

B tpynoBoii chepe: mpoBOIUTE XMMHUUECKUH SKCIIEPUMEHT;

B cdepe Oe3zomacHOCTH KUZHENEATEIBHOCTH: OKa3bIBaTh NEPBYIO MOMOUIL MpU
OTPABJIEHUAX, OXKOrax M JPYyrMX TpaBMax, CBA3aHHBIX C BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBAHHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

KoauuyecTBO yacoB DIIeKTPOHHBIE
Ne HaumenoBanue
Konrposnr | Ilpakrudec | (uudposbie)
n/ pa3aesioB U TeM
Bcero | HbIe KHe o0pa3oBaTe/bHbIE
n NpoOrpamMmbl
padoTHhI padoThI pecypcbl
IIpeamer xumuu u bu6mmorexa [JOK
1 METOIBI €€ 4 1 https://m.edsoo.ru/7f418
W3Y4YCHHS 37¢
Crpoenue
BEIECTB 1 HX bubmuoreka [JOK
2 arperatHble 2 https://m.edsoo.ru/7f4183
COCTOSIHUS Ic
CmMecH BeIIecTB, bu6mmoreka [IOK
3 UX COCTaB 5 1 https://m.edsoo.ru/7f418
37c
DusmyecKue bubmuoreka [{OK
4 SBTCHMS B XHUMUH 3 2 https://m.edsoo.ru/7f4183
Tc
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CocraB BEIIECTB. bu6mmorexa [JOK
XUMHUYECKHE 3HAKH 5 https://m.edsoo.ru/7f41
1 GOpMyITBI 837¢
bubmuoreka [{OK
Hpocteie BemecTsa 4 https://m.edsoo.ru/7f41
837¢
bu6mmoreka [IOK
Crnioxupie BelIeCTBa 11 https://m.edsoo.ru/7141
837¢
Hroro 34
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