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Annomauyusn K paboueil npozpamme yuieOHoro kypca «BBeqenue B XuMuio»

[Iporpamma yueOHOro Kypca «BBeieHue B XUMHUIO» JUIsl 7 KJIACCOB COCTaBIIEHA
Ha ocHOBe DenepanbHOro TrOCYJapCTBEHHOIO 00pa30BaTEbHOIO CTaHAApTa
OCHOBHOTO 00rmiero oOpazoBanusi, nporpammsl o xumun O. C. ['abpuensHa, a
TaKk)K€ Ha OCHOBE (enepaipbHONW paboueil MporpamMmbl BOCIUTAHUS U C YUETOM
KOHLEMNIMM TMPENojaBaHus y4eOHOro mnpenMera «XuMmus» B 0Opa3oBaTeNIbHBIX
oprannsauuax Poccniickon @enepanun.

OOHOBNIEHHE WIKOJBHOTO O00pa3oBaHUs, B TOM YHCJIE XHMHUYECKOTO,
HAIIpaBJICHO Ha CO3JaHUE ONTUMAJBHBIX YCIOBUM [UIS yAOBIJIETBOPEHUS
HOTPEOHOCTEN Ka)XI0r0 Y4YEHUKA, [UIsl (OPMUPOBAHUS €r0 BCECTOPOHHETO
UHTEpECca, JUI1 PAa3BUTHs YEJIOBEKA C HOBBIM YPOBHEM CO3HAHUS, AKTUBHO
y4acTBYIOIIETO B NpeoOpa3OoBaHWU MHpaA, CIOCOOHOTO K CaMOOLEHKE U
KpUTHYECKOMY MbIlLieHnt0. ConepxaHue Kypca XMMUHM Kak y4eOHOro npeaMera
dbopmupyeTcs, UICXO/I U3 O0IIUX 1Ieeil 00pa3oBaHusl, BOCIIUTAHUS U Pa3BUTHUS
JUYHOCTH, BKJIIOYAIOUMX (OPMHPOBAHME HAYYHBIX B3IJISOBHA MPUPOIY U
OOILIECTBO, IIEHHOCTHBIX  COLMAJIIBHO-3HAYUMBIX  OpPHUEHTAlMil, MpPUBUTHE
T'YMaHHBIX B3IVISII0B Ha OKPY’KAIOIIYIO 1€HCTBUTEIbHOCTD.

XVWMHUYECKHE 3HAHUA HEOOXOIUMBI KaXJOMYy YEJIOBEKY, OHU ONpPENEISIOT
palMoOHAIbHOE TOBEJCHHE YEJIOBEKa B OKpYy)Karoued cpene, HeOoOXOAUMBI B
HOBCEIHEBHOM *U3HU. [ TaBHOI mpo06sieMoil B MpenojlaBaHuu XUMHUH SIBIISIETCS
HEeperpy>KEHHOCTh Kypca OCHOBHOM IIKOJIBI. PemmTth 3Ty mpoOiieMy MOXKHO C
IOMOIIIBbIO TMPOTEAEBTHYECKOr0 Kypca. HeobXonnuMocTh ero BBeCHUS BbI3BaHA
HECKOJIbKUMHM PUYNHAMMU:

® CJIOKHOCTBIO IIPOrPaMMHOT0 MaTEpHaIIa;

® COKpalIeHHEM KOJIMYECTBA YUYEOHBIX YACOB;

® yMEHBUIEHUE KOJIMYECTBA XUMUYECKOTO HKCIIEPUMEHTA Ha YPOKaX;

® JCKa)XCHHEM 3HAHUI LNIKOJIBHUKOB, IOYEPIIHYTHIX U3 CPEICTB MACCOBOM
uH(popmanuu em€ 10 3HAKOMCTBA C MPEAMETOM « XUMHUSD.

Peanuzanus npenMera cnocoOCTBYET MOBBIIIEHUIO MOTHBAIIMK U TO3HABATEIbHON
aKTUBHOCTM  y4YalllUXCid TMPU  HU3YYEHUH  OCHOBHOTO  Kypca  XHMHH.
[TponeaeBTHYECKMIT KYpC XMMHUU XOTS U HOCUT OOIIEKYJIbTYPHBIM XapakTep U He
CTaBUT 3a/ayy Npo(deCcCUOHATBHOM MOArOTOBKH OOY4YaroIIMXCA, TEM HE MEHee
MO3BOJIIET UM OIPEJETUTHCS C BHIOOPOM Tpoduisi 00ydeHHsl B CTapIleil IIKOJe.
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Jns  poctiwkeHuss oOpa3oBaTEIbHBIX PE3YJbTaTOB HAa OCHOBE CHCTEMHO-
JIEATEIIbHOCTHOTO MOJIX0Aa, KOTOPBIN SIBJISIETCS OJHUM U3 OCHOBHBIX MEXaHHU3MOB
peam3zanuun I'OC OO0, MOXKHO HCMOJIB30BaTh TEXHOJIOTHIO JEATEIBHOCTHOIO
Meroaa (TJAM) — nenarorndeckuii ”HCTPYMEHTApUN YUUTENS, CIOCOOCTBYIOIINI
BKJIFOUEHHIO YUAIIUXCS B yUeOHYIO JeTeIbHOCTh HA OCHOBE MeToAa pedIeKCUBHOM
cCaMOOPTaHM3aIIUU JIJIs1 YCBOSHUSI TITyOOKHX M TIPOYHBIX 3HAHUM 1O MPEIMETY.

Heab yueOHOro Kypca

dopMUpOBaHUE y YUAIIUXCS YMEHUS BUACTh U IOHUMATh IIEHHOCTh 00pa30BaHMS,
3HAYUMOCTh XMMHYECKOTO 3HAHHS IS KaKIOTO YeJOBEeKa HE3aBHUCHMO OT €ro
poecCHOHANLHON  NIEATeTLHOCTH; YMEHHUS pa3nnyaTh (aKThl M OICHKH,
CpaBHUBATbH OLICHOYHBIC BHIBOJIBI, BUJIETh UX CBA3b C KPUTEPHUSMU OLICHOK U CBS3b
KpUTEPUEB C OMNpEJEICHHOW CHUCTEMOM IIeHHOCTeH, (opmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

dopmupoBaHue y 0O0YyYarOMIMXCS LEJIOCTHOTO TMPEACTABICHUS O MHUPE U POIU
XUMHUHU B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpa; YMEHUS
OOBSACHATH OOBEKTHI U MPOIIECCH OKPYIKAIOIIEH JEHCTBUTEILHOCTH — MPUPOTHOH,
COIMAJIEHOM, KYJIbTYPHOU, TEXHHYECKOU CPEIbl, HCTIONB3YS IS 3TOTO XUMHUCCKHE
3HAaHMS; MPUOOpeTeHrne OO0YYaIOIIMMUCS OIbITa Pa3HOOOpPa3HOW NESITEeNbHOCTH,
MO3HAHUS M CaMOIO3HAHUS; KJIIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH),
UMEIOINX YHUBEPCATHLHOEC 3HAYCHHWE ISl Pa3IMYHBIX BHUIOB JEATCIHLHOCTH:
pemieHuss TmpoOJjeM, TPHUHATUS pelIeHWH, TOWCKa, aHalu3a W 00padoTKu
uHdOopMaIuy, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPCHHU,
COTPYIHMYECTBA, O€30MTACHOTO OOPAIICHUS C BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.

3agaum yueOHOro Kypca
OOpazoBaTenbHbIE:

dbopMupoBanue CUCTEMBI XUMUYECKUX  3HAHUU KaK  KOMIIOHEHTa
€CTECTBEHHOHAYYHOW KapTUHBI Mupa; Pa3BuBarommue:

pa3BUTHE JMYHOCTH OOYyYaIOIUXCsS, MX WHTEUIEKTyalbHOE W HPaBCTBEHHOE
COBEPILIEHCTBOBAHNUE, (DPOPMUPOBAHME Yy HHUX T'YMAHHUCTHUYECKUX OTHOIICHUU H
HKOJIOTUYECKH 1EJIECO00PA3HOTO MOBEACHUS B OBITY U B TPYIOBOU ACSITEIbHOCTH;
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BocnurarensHele:

-(popMUpOBaHUE YMEHUH 0€3011aCHOT0 00pAIlleHUs C BEIECTBAMHU, UCTIOIb3YEMbIMU
B TIOBCEHEBHOM >KMU3HM; BHIPAOOTKA TOHUMAHHS OOIIECTBEHHOW MOTPEOHOCTH B
Pa3BUTHH XMMHH, a TaKKe (DOPMUPOBAHKE OTHOIICHUS K XUMHH KaK K BO3MOXKHOU
oOnacTu Oyayiiel mpakTUYECKON AeSITEIbHOCTH.

OO0mas xapakrepucTuKa y4eOHOro Kypca

B coorBerctBuM ¢ ®enepaibHbIM  T'OCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 001IIET0 00pa30BaHUs yUalUecs T0KHBI OBJIAJAETh TAKUMU
MO03HABATEIbHBIMHU Y4eOHBIMH JIEHCTBUSAMU, KaK:

yMeHue GopMyIupoBaTh NpoodJieMy U TUIIOTE3Y,

CTaBUTL NLOCIIM W 3aAdd4d, CTPOUTDb INIAHBI OOCTHKCHHA ueneﬁ n PCHICHUA
IMOCTABJICHHLIX 3a14a4, IIPOBOJUTH SKCIICPUMCHT N HA CI'O OCHOBC ACJIaTh BEIBOJALI
YMO3AKJIOYCHM:, IIPCACTABIIATh UX U OTCTAMBATh CBOIO TOYKY 3PCHUA.

KpOMe 9TOro, Yydamucecss OOJDKHBI OBJIAACTL IIPUEMaMH, CBA3aHHBIMH C
OIpCACICHUEM TIOHSITHIA: OrpaHM4YuBaTb HX, OIMCBIBATL, XAPAKTCPHU30BATbL H
CpaBHHUBATh. CJIGI[OB&TGJ'IBHO, IIpU U3YYCHUU XHNMHUU B OCHOBHOM IIKOJIE ydqamucecs
JOJDKHBI OBJIAACTD y‘-IC6HBIMI/I I[@IZCTBPIHMH, IIO3BOIAOIIMMKY MM  OJOCTHYb
JIJMYHOCTHBIX, ITPCAMCTHBIX U MCTAIIPCAMCTHBIX 06pa3OBaT€J'IBHI)IX PE3YIILTATOB.

[Ipennaraemasi mporpaMma packpbIBaeT BKJIaJa Y4e€OHOro Kypca B JOCTH)KEHHE
Hene  OCHOBHOTO — ofOmiero  oOpa3oBaHMsl M ONpeAenseT  BaKHeWIue
coJiep KaTesIbHbIE JTMHUY NpPeaIMeTa:

BEIIIECTBO, 3HAHUS O COCTaBE M CTPOCHHUH BEIIECTB, UX BAXHEHUITHUX (PU3MUCCKUX U
XAMHUYECKUX CBOMCTBAX, OMOJIOTUUECKOM JCHCTBUU,

XUMHYECKass peakius — 3HaHus 00 YCIOBHUSX, B KOTOPBIX MPOSBIISIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, CIOCO0AX  yOpaBiEHUS XUMHUYECKUMU
MPOIIECCAMU;

INPUMCHCHUEC BCIICCTB — 3HAHWUA MW OIIBIT HpaKTH‘IeCKOﬁ ACATCIIBHOCTH C
BCIICCTBAMH, KOTOPLIC HanoOoJIee YacTo YHOTpe6JI$IIOTC${ B HOBCGI{HCBHOﬁ ZKHN3HHU,



IIMPOKO HCIOJb3YHOTCS B IPOMBIIIJICHHOCTH, CEJIBCKOM XO3SHCTBE, Ha
TPAHCIIOPTE;

A3bIK XUMUU — CUCTEMA BaKHEUIIINX MOHATUM XUMUHU U TEPMUHOB, B KOTOPBIX OHU
OINKCBIBAOTCS, HOMEHKJIATYypa HEOPraHUYECKUX BEUIECTB, T. €. X Ha3BaHUs (B TOM
4uCJie€ U TPUBHUAIbHBIC), XUMUUECKHE (OPMYJIBI U YpaBHEHHUSA, a TAKXKE MpaBHUIIa
nepeBojia HHPOpPMAIMK ¢ ECTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO.

[Ipu otGope copepkaHusi, KOHKPETU3UPYIOLIETO MPOTPaMMy, YUUTHIBAIOCH, YTO
nepen oOmMM 00pa30BaHMEM HE CTOUT 3ajadya MpPoQecCHOHAIBHON MOArOTOBKHU
oOydaromuxcs. OTO OINPENeInIo IMOCTPOECHHE Kypca Kak OOILIEKyJIbTypHOTO,
HAIpPaBJIEHHOTO, TpPEXJE BCEro Ha (OPMHUPOBAHHUE M pa3BUTHE HUHTEpeca K
U3Y4YECHHUIO XUMHUHU. YYT€HAa OCHOBHAas OCOOEHHOCTh MOJIPOCTKOBOIO BO3pacra —
HAYaJIo Mepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBI XapaKTepU3yeTCsl pa3BUTHEM
MO3HABATEJIbHOM C(EepHI.

Ha stane ocHOBHOTO 00IIEro cpeaHero oOpa3oBaHUs MPOUCXOAUT BKIIIOYEHUE
oOyyarommxcsi B MPOCKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTh, OCHOBY
KOTOPOM COCTaBJISIIOT TaKWE YHHMBEpCaJIbHbIE Y4ueOHBbIE NCUCTBUS, KaK yMEHHE
BUJIETh NPOOJIEMBI, CTABUTH BOMPOCHI, KJIaCCUPUIIMPOBATH, HAOII0/1aTh, MPOBOIUTH
AKCTIIEPUMEHT, JCNaTh BBIBOABI W YMO3aKJIIOUEHHUS, OOBICHATH, JOKA3bIBATh,
3alluIIaTh CBOM WJICH, J1aBaTh OMNpeaesieHus MoHATUsIM. Crojla K€ OTHOCSTCS
MPUEMBI, CXOIHBIE C OIPEICICHUEM TNOHATUN: OMNUCAHUE, XapaKTEPUCTHUKA,
pa3bICHEHUE, CpaBHEHHWE, pazianueHue. DOopMHUpPOBAHME OSTUX YHUBEPCATBHBIX
y4eOHbIX JEMCTBUI HAayMHAETCS €lE B HAYaJbHOM WIIKOJE, a B Kypce XUMHUU
OCHOBHOM IIKOJIbI MPOUCXOAUT UX PA3BUTHE U COBEPIICHCTBOBAHUE. B CBsA3M ¢ 3TUM
pEe3epBHBIC Yachl IUIAHUPYETCS HCIOJIB30BaTh Ha (OPMHUPOBAHHE U Pa3BUTHE
YMEHUW MPOCKTHOWM U HCCIEAOBATEILCKOW JAECATEIIbHOCTH, YMEHHUE BHUJIETh
poOJIeMBl, JeaTh BEIBOJBI M YMO3aKIIFOUCHUS.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHO  yTBepXKACHHOMY YuyeOHOMY IUIaHy IIKOJIBI Ha  M3y4YeHHE
MPOIEIEBTUUECKOr0 Kypca XMMHUHU B 7 Kilacce OTBelleH | yac B Hezelnto, Bcero — 34
qaca.



COIAEPKAHUE OBYUEHUSA

[Ipenmer xumuu U metoabl €€ n3ydeHus l[Ipenmer xumuu. 3HaUYCHHE XUMUU B
JKU3HH COBPEMEHHOro uejoBeka. Tema wu BemectBa. (CBOIICTBAa BEIIECTB.
[IpuMeHEHNE BEIIECTB HAa OCHOBE HMX CBOMCTB. SBIEHHS, NPOUCXOASIIUE C
BemectBaMu. Duznueckue SBICHUA M XUMUYECKHE peakiuu. Bemectsa,
YYaCTBYIOIIME B PEAKIIMU: MCXOJHBIC BEIIECTBA U MPOAYKTHI peakuuu. [Ipuznaku
XUMUYECKUX PEAKINN: U3MEHEHUE 1IBETA, BBHIMNAJACHUE WJIM PACTBOPEHUE OCAIKa,
BBIJICJICHUE Ta3a, BBIJCJICHUE WM MOTJIOIICHUE TEIUIOTHl M CBETa, MOSIBICHUE
3anaxa. HaOmiolieHre W SKCIEPUMEHT B XUMHUU. M3ydeHue IJIaMeHU CBEYH U
cnupTtoBKU. l'umore3a u BbIBOA. OdopmiieHHEe pe3yabTaTOB 3KCIEPUMEHTA.
[Ipaktrueckas pabora. 3HAKOMCTBO C JJaOOpaTOpHBIM oOopyaoBanueM. [IpaBuma
TeXHUKU Oe3omacHocTH mnpu paboTe B KaOuHeTe (JlabopaTopuu) XHUMUH.
Hemonctpauuu. BuneodparmMentsl u cnaiinapl «Erunmer — poauHa XUMUNY.
Koutekuus CTEKIIIHHON XUMUYECKOM Mocyibl. Komnekus u3nenuii u3 arroMUHHS
U €ro CIU1aBoB. [lonyueHne yrieKuciaoro ra3a u €ro B3auMoJEHCTBUE C U3BECTKOBOM
BOJIOW. BzamMmopeicTBHE pacTBOpa NHUIIEBOM COABI C YKCYCHOM KHCJIOTOM.
B3aumoseiicTBUe pacTBOPOB MEAHOIO KyIOpoca U HAIIATBIPHOTO CIHPTA.
[Tomxuranue mepctssHoit Hutu. JlabopartopHbie ombIThl. M3yueHue cTpoeHus
IJIJAMEHU CBE€YU U CIIUPTOBKH.

['maBa II. CrpoeHne BemecTB M MX arperatHble COCTOSIHUS CTpPOEHHE BEIIECTB.
bpoyHnoBckoe nBmwxkenue. Juddysus. Atomel. Mosnekyibl. OCHOBHBIE MOJOXKEHUS
aTOMHO-MOJIEKYJISIpHOTO  yueHus. Monbl. BemectBa  MOJEKYJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOE€HUsA. ArperaTHbie cOCTOAHUA BemecTB. ['a3bl. Kuakoctu.
TBépapie BemiecTBa. B3anMHbIe TMEepexoabl MEXIY arperaTHbIMU COCTOSHHUSIMU
BEILIECTBA: BO3TOHKA (CyOnuMalnusi) U gecyoaumarius, KOHJISHCalUs U UchapeHue,
KpucTayuM3anus v minasieHue. Jlemoncrpanuu. Audpys3us nepmanranara Kaaus B
Bojie. Cobupanue mpubdopa /ist MOJIy4eHHs ra3a ¥ MPOBEPKa €ro Ha FTEPMETHYHOCTb.
Bo3sronka cyxoro npja, noja uinu Hagranuna. JlaboparopHusie onbiTel. Habmronenue
3a OpOYHOBCKMM JIBIDKEHHUEM (IIBIDKEHHME dYacTull Tymu B Boxe). Hudbdysus
KOMITOHEHTOB JIe30/l0paHTa B Bosayxe. Juddysus caxapa B Bome. ArperatHbie
COCTOSIHUS BOJIBI.



I'maBa III. Cmecu BemiecTB, MX cocTaB UmcThle BellecTBa M cMmecH. YucThie
BeIlleCTBA U cMecHu. [ OMOTeHHbBIE U TeTepOreHHbIe cMecH. ['a3000pa3Hblie, KUIAKUE U
TBEpABIE cMecH. ['a3oBbie cMecu. Bo3myx — mnpupojHas razoBas cmech. CocTaB
Bo3ayxa. OObEMHAsT 101 KOMIIOHEHTA ra30BOM CMECH KaK OTHOIIEHUE 00BhEMa
JJAHHOTO Ta3a K oOmeMy o0béMy cMmecd. Pacu€Tel ¢ MCIOJIB30BaHUEM MOHSTHUS
«00BEMHAS 1011 KOMITIOHEHTa cMecH». MaccoBast J10J1sl paCTBOPEHHOTO BEIIECTBRA.
[ToHsaTHE O KOHIIEHTpAIMU pacTBOpa. MaccoBasi 10Jisl paCTBOPEHHOTO BEILIECTBA KaK
OTHOIIIEHUE MACChl PACTBOPEHHOrO BEIIECTBA K Macce pacTtBopa. Pacuérel ¢
WCIOJB30BAaHUEM TIOHSATHUS  «MaccoBas JOJiA PAcCTBOPEHHOTO  BEIIECTBAY.
[Ipaktnueckast pabota. IlpuroroBiieHne pacTBOpa C ONPEACIEHHOM MacCOBOM
JIOJIE pacTBOPEHHOrO BemecTBa. MaccoBasg nond npumecd. [londatue o
TEXHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O MpuMecH. MaccoBas 10Js
npuMecu. Pacu€Thl ¢ MCHOJb30BAHUEM IOHSTHUA «MaccoBasl JOJS IIPUMECH.
HemoHnctpanuu. Paznuunsie oOpasisl Mpamopa. Kosiekius MuHepaaoB U TOPHBIX
nopoA. BuneopparMeHT no oOHapy’eHU0 00BEMHOM H0JIM KHCIOPOJa B BO3AYXE.
Buneodpparmentsl u cnaiigbl MpaMOpHBIX apTedakToB. Kosiekuus OBITOBBIX,
KOHJIUTEPCKUX M MEAUIMHCKUX cmeceid. OOpasiibl MEIUIIMHCKUX U THUILEBBIX
PacTBOPOB ¢ yKa3aHHEM MAacCOBOM J0JIM KOMIIOHEHTa. BuieopparMeHTsI 1 cai bl
W3JICJINI 13 BEIECTB 0COOOM YMCTOTEHI.

['maBa IV. ®usnueckue siBiaeHUS B XUMUU HekoTopbele cnocoObl pasieiacHus
cmecell. Paznenenue cmeceil Ha OCHOBE pa3iuuMii B (PU3MYECKUX CBOMCTBAX HUX
KOMMNOHEHTOB. OTcTanBanue u Jaekantanus. [{entpudyrupoBanne. @uiabTpoBaHue
B Jjabopatopuu, B OBITYy W Ha mpousBojcTBe. DuiabTpoBaHWe u (QUIBTpAT.
YcranoBka Juist pUIIBTPOBaHUS U MpaBuiia paboThl ¢ HEeil. beITOBbIE PUIBTPHI 15
BOJbI. AjcopOrus. YCTpOWCTBO MpoTHBOrasza. JIMCTHIUISAIMSA, WX IIePEroHKa.
JuctunnupoBanHas Boja u e€ nonyuyenue. [leperonka negtu. HedrenpoayKTsi.
[IpakTyeckass paboTta. BelpammBaHue  KpUCTAUIOB  COJMM  (JOMAIITHUN
skcrepumenT). [IpakTudeckas padora. OuucTka MoBapeHHOM coin. JleMoHcTpanum.
Paznenenne cMecu MNOpOLIKOB kene3a W cepbl. OTCTaMBaHWE W JICKAHTAIUA
M3BECTKOBOTO MOJIOKA, WJIM B3BECH Mella B BoAe. PasaeneHue BOIHOM cMecH
PaCTUTENBHOTO Macja ¢ MOMOIIBIO JAeNUTeIbHON BOpoHKU. llenTpudyrupoBanue
(Ha neHTpUdyre WK ¢ MOMOIIBI0 BUAcopparmenTa). Kosekius ciaifioB ObITOBBIX
U TIPOMBINIIEHHBIX TPHOOPOB, B KOTOPBIX MPUMEHSETCS IEHTPUDYTHpOBaHUE.
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VYcranoBka mna ¢guiabTpoBaHus U e€ padora. Komuiekius OBITOBBIX (DUIBTPOB.
AncopOuMsi KyKypy3HBIMH TajJOykKaMd TMapoB Maxyyux BemlecTB. Komekuus
MOBS30K M PECIUPATOPOB. YCTAaHOBKA JJIsl MEPErOHKH KUAKOCTEH U e€ pabora
(mony4yeHne MUCTHILIMPOBAHHOW BOJbI). Buaeodparment «PextuduxanmonHas
KOJIOHHA HedTenepepadaThIBAIOLIETO 3aBo/ia U cxema e€ ycTpoiicTBa». Komekius
«HedTs u HEPTEnpOoAYKTHD». JIabopaTopHbie ONbIThL. DOTAIMS CEPBl U3 CMECH C
PEUHBIM TTECKOM.

I'masa V. Cocras BeiecTs.

Xumuuecknue 3Haku W (popmynbl  XuUMHUYecKHe dJIeMEHThl.  Bemectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. XUMHYECKUH JJIEMEHT Kak
ONpEENEHHBIA BUJI aTOMOB. XHMHWYECKHE BJIEMEHTBI B MPUPOJE. DIEMEHTHBIN
COCTaB IUTAHETHI 3eMiisst U €€ Teoslormyeckux obosouek. IIpocTeie U cloKHBIE
BEIECTBA. AJUIOTPOINHUS U AJUIOTPOIHbIE MOAU(PUKAIHMH. XUMHUYECKHE 3HAKH U
xuMu4eckue (HopMmyiibl. XUMHUUYECKHE CHUMBOJIBI, UX MPOU3HOIICHUE W Ha3BaHUS.
OTHMOJIOTHYECKME Hayajda Ha3BaHMM XMMHUYECKMX 3JeMeHToB. Tabmuna
xuMuueckux anemeHToB [[. . MenneneeBa u €€ cTpykrypa: nepuojsl (0oiabIIue u
Majble) W Tpymnbl (TJaBHbIE W MOOOYHBIE TOArpyIIbl). OTIenbHBIE TPYMIBI
XUMHUYECKUX D3JIEMEHTOB: IIECJIOYHBIE METAJUIbl, TaJIOr€Hbl, OJIArOPOJHBIE TIa3bl.
Xumuueckue Gopmyiisl U GopmyiibHble equHUIbl. KoahdUIMEeHThl U WHIEKCHI.
HNudopmanusi, KOTOPYIO HECYT XMMUYECKUE CUMBOJIBI U (pOopMyJibl. OTHOCHUTEIbHbIE
aTOMHas U MOJEKYJsIpHas Macchl. OTHOCHUTENIbHAS aTOMHAs Macca KaK BEJIMYMHA,
NOKa3bIBaIoLIasi, BO CKOJIBKO pa3 Macca aToMa JaHHOTO 3JieMeHTa OO0JIbIle Macchl
atoma Boxopoaa. OTHOCUTENBbHAsT MOJEKYJsIpHAas Macca U €€ HaXOXKICHUE.
MaccoBas 707151 7€eMeHTa B CJIOXKHOM BeliecTBe. JlononuurenbHas uHbopMaus,
KOTOpYIO HecyT Xumudeckue ¢opmyibl. [lemoncrpanuu. Buneopparmentst u
Claiibl «DJIEMEHTHBI COCTaB T'€OJOTMYECKUX OO00JIOUEeK 3eMiin». AJUIOTPOIHS
kuciopoga. Mogemu (mapoctepkneBbie U Ctioapra—Dbpurieba) Mosekyn
Pa3IUYHBIX MPOCTHIX U CJI0XKHBIX BelIecTB. Tadnuia xumMmuyeckux snemeHTos /1. 1.
MenpeneeBa (KOpOTKONIEpHOIHbIN BapuaHT). [lopTpeTsl . 4. bepuenuyca u /1. W.
Menneneesa.



I'maBa VI. IIpocTeie BemecTBa MeTassl.

Mertanipl: XUMUYECKHE DJIEMEHTHI M MPOCTHIE BElIeCTBA. METalIbl U CIUIaBbl B
UCTOPUHM YEJIOBEUECTBA: MEIHBINA, OpPOH30BBIM W IKEJIE3HBIH BeKa. 3HAUYCHHE
MeTaJIoB U cruiaBoB. O6mume (usnueckue cBoiicTBa metauioB. llpencraBurenu
MeTaioB. JKene3o. TeXHUUECKH YUCTOE U XUMUYECKH YUCTOE Kene30. XKenezo —
OCHOBA COBPEMEHHOM MPOMBIIIEHHOCTH U CEJIbCKOT0 X03s1iicTBa. CILTaBhl Kelesa:
YyT'YHbI U cTanu. llepenenbHbli U JINTENHBINA YyTYHbI, UX 3HaYCHHUE. Y TJIEPOAUCTas
Y JIETUPOBAaHHAas CTalM, UX 3Ha4YeHue. [loHsaTre 0 4EpHON U IBETHON METAIUTYyPrHUU.
Amomunanil. cTopysi MpOMBILIJIEHHOTO MPOU3BOJACTBA antoMuHus. [IpumMeHnenune
AIIOMHHUSL Ha OCHOBE CBOWCTB. 30J10TO. POJb 3070Ta B UCTOPUM YEIOBEYECTBA.
30J10TO — METaJIJ1 FOBEJIMPOB M 3TAJIOH MUPOBBIX JieHer. [IpuMmeHenue 300ta Ha
OCHOBe CBOMCTB. OJIOBO, €0 CBOKCTBA U PUMEHEHHE. AJUIOTPOIUS 0JIOBA: CEPOE U
oenmoe osoBo. «OnoBsiHHass yyMa». Hewmetamnsl. IlonoxeHue 31€MEHTOB-
HeMerauioB B Tabmuue J[. M. MenneneeBa. bnaropojnbie ra3bl. AJUIOTponus
kuciopoga. CpaBHEHME CBOMCTB NPOCTBIX BELIECTB METAUIOB UM HEMETAJUIOB.
[IpencraButenu HemetaioB. dochop u ero awioTponHbie MOAUPUKAIUU.
CpaBHeHue cBOMCTB Oenoro u kpacHoro dhochopa. O6mactu npumereHus gocdopa.
Cepa u o0nacTu €€ npuMeHeHus. YTIepo, €ro alJIoTPOIHbIE MOAU(pUKALNY (aIMa3
U TpaduT), UX CBOICTBA M NpUMEHEHHE. A30T, €ro CBOICTBA U NPUMEHEHUE.
Hemonctpauuu. Kosmtekuust MeTayuioB U crjiaBoB. BugeodparMeHTsl U ciiaiijisl
«Metamsl ¥ CriaBel B HCTOpUHK 4yenoBedecTBa». Komnekuusa «HyryHsl U cTainm.
BuneodparmenTsl u ciaidfibl «XyJI0)KECTBEHHbIE M3JEIMS U3 YyryHa W CTaJIn».
Komnekius u3nenuii U3 alfOoMUHUSA M €ro CIUTaBoB. BuymeodparMeHTsl U ciaiiabl
«30JI0TO — Marepuai IOBEJIUPOB U MUPOBbIE ACHbIW». Koyuiekuus u3genuid us
onoBa. Buneodparment «llasaue». Konnekius HeMeTaqioB — MPOCTHIX BEIIECTB.
Buneopparment unmu cinaidg «Kuciaopon — BeEIIECTBO TOPEHUS M JIBIXAHUSD.
[Tonyuenue 6enoro pocdopa u uzydeHue ero CBOMCTB. BugeodparmMeHThI U ciaiabl
«AnnoTponus yriepoaa». Mojenu KpucTalIMuecKUX PeIEToK anmasa u rpadura.
Konnekuus « AKTUBUPOBAHHBIN yrojb U 00JIACTH €ro MpUMEHEHUs». ['opeHne cepbl
u ¢ocdopa. JlabopaTopHble onbIThl. O3HAKOMIIEHHE C KOJUJIEKIMEH METalioB U
cru1aBoB. O3HAKOMJIEHUE C KOJUIEKIIMEN HEMETAILIOB.



I'nasa VII. CioxHbIe BemecTsa

BanenTHoCTh. BaleHTHOCTH Kak CBOMCTBO aTOMOB OJTHOTO XMMUYECKOT'O JIEMEHTA
COCIMHSATHCS CO CTPOTO OMPENEIEHHBIM YKMCIOM aTOMOB JIPYrOro XUMHUYECKOTO
AJIEMEHTA. JJIEMEHThl C TOCTOSSHHOM W MEepPEeMEHHON BaJleHTHOCThbIO. BbIBOJI
dbopMyIbl coeMHEHUs IO BaJleHTHOCTU. Ha3BaHue coeMHEHMs 10 BAJICHTHOCTH.
Oxcunpl. OKCuaBI U cIoco0 00pa3oBaHus UX Ha3BaHUU. OKCHIIBI MOJIEKYJISIPHOTO U
HEMOJIEKYJIApHOTO cTpoeHus. Poib okcumoB B mpupone. IlapaukoBeiii s dexr.
[IpencraButenu okcuoB. Boaa, yriekuchsliii ra3, okcu kpemuusa(1V), ux croiictsa
u npumenenne. Kucmotel. KucnmoTel, mx cocraB u kimaccupukarumsa. Kucmotsr
opraHudeckue u Heopranuueckue. Wuaukatopsl. Tabnuiia pacTBOPUMOCTH.
ConsiHast 1 cepHasi KUCTIOThI, UX CBOMCTBA U npuMeHeHue. OcHoBanusi. OCHOBaHMS,
uX cocTaB U Ha3zBaHus. ['mapokcorpynmna. OCHOBaHUS pacTBOPUMBIE (IIENOYH) U
HepacTBOpuUMbIe. H3MEHEHHE OKpacKu WHAUKATOPOB B IIEIOYHOM Cpeje.
['uapokcuabl HATPUs, Kallusl U KaJbIus, ux cBoiicTBa u npumenenue. Conu. Conu,
UX COCTaB M Ha3BaHUs. PacTBOpuMOCTH coiiel B Bojie. XJIOpHI HATPUs U KapOoHAT
KaJIbITUSI, UX CBOMCTBA M IpuMeHeHue. Knaccudukaius HeopraHu4eCcKux BEIIECTB.
BemectBa, ux kinaccudukaius 1 MuHorooopasue. [IpocTsie BelecTBa: METAIIbI U
HeMmeTauibl. CIoKHBIE BEHIECTBA: OKCHUIbI, OCHOBAHMS, KHUCIOTHI, COJIU.
Hemonctpaunu. Koutekuns okcuaos. ['amenne n3Bectu. Bo3ronka «cyxoro ibaa».
Komneknus ocHoBanuid. Komnekuus kuciot. MI3aMeHeHne okpacku MHAUKATOPOB B
HIEJIOYHOW W KHUCIOTHOM cpenax. [lpaBuno paz0aBieHUs CEpPHOW KHUCIOTHI.
OOyrivBaHuEe OPraHUYECKUX BEIIECTB U MAaTE€pUaIOB CEpHOUM KucnoToil. Tabnuia
pacTBOPUMOCTH OCHOBAaHWW, KHUCIOT U coied B Boae. Komiekuus counei.
JlaGopatopHsbie onbIThl. [Ipomyckanue BbIABIXa€MOTO BO3AyXa Uepe3 U3BECTKOBYIO
Boy. MccnenoBanue pacTBOPOB KUCIOT HHANKaTopaMu. McciienoBanre pacTBOpoOB
HIEJI04YEH HHINKATOPaMHU.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JInuHocTHBIE
B IICHHOCTHO-OPUEHTAIMOHHON cepe — UyBCTBO TOPJOCTH 3a POCCHUCKYIO
XAMHUYECKYI0 HAYKY, TYMaHHU3M, OTHOLLIEHUE K TPY.1y, LEJICYCTPEMIIEHHOCTD;

(dbopMHUpOBaHHE IIEHHOCTH 3JI0POBOTO M 0OE30IMACHOTO 00pa3a >KU3HHU; YCBOCHUE
NPaBWJI HWHIUBUAYAIHPHOTO W KOJUICKTUBHOTO O€3011aCHOrO TIOBEICHHUS B
YpEe3BBIYAHBIX CUTYAIHSX, YTPOXKAIOIINUX KU3HH U 3JIOPOBBIO JTFOICH;

B TpyAoBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHEWIEH
o0pa3oBaTeIbHON TPACKTOPUH;

B I[I03HaBaTeJIbHONM (KOTHUTUBHOHM, WHTEJUIEKTyalbHOM) cdepe — yMEHHe
YIOPABJISITH CBOEH IMO3HABATENBHOU JEATEIbHOCTBIO.

(GopMUpOBaHHE  OCHOB  JKOJOTMYECKOW  KYJbTYphl,  COOTBETCTBYIOLICH
COBPEMEHHOMY  YPOBHIO  DJKOJOTMYECKOTO  MBIIUICHUS, pPAa3BUTHE  OIIbITA
HKOJIOTUYECKU OPUEHTUPOBAHHONW PEPIIEKCUBHO-OIIEHOUYHON U MPAKTUYECKOM Jies-
TEJILHOCTHU B )KM3HEHHBIX CUTYyalUsX;

MeTtanpeaMeTHbie

YyMEHHE CaMOCTOSATEIHLHO OIPEACNATh IEeTU CBOCTO OOy4YeHHs, CTaBHTh U
dhopMyIHpoBaTh 115 ceOs1 HOBBIC 3a/1a4 B yu&0e M IM03HaBaTEIIbHOM e TEILHOCTH,
pa3BUBaTh MOTHMBBI M MHTEPECHl CBOSH IMO3HABATEIHHOW NESITEIHHOCTH; YMEHUE
CaMOCTOSATENILHO IUUIAHUPOBATh TYTH JOCTIIKEHHUS TIIeJied, B TOM YHCIIE
aIbTEpHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosiee HPGEKTHUBHBIE CIOCOOBI
perieHus Y4eOHBIX M TIO3HABATEIbHBIX 33]1a4;

YMEHUE COOTHOCUTHh CBOHU JECHUCTBHA C IUIAHUPYEMBIMHU  PE3YyJIbTaTaMH,
OCYILECTBIISITH KOHTPOJIb CBOEH AEATEIBHOCTH B IPOLECCE TOCTHKEHHS PE3YJIIbTATA,
OTIPEIENSTh CIOCOOBI IEHCTBUM B paMKaX MPEIOKEHHBIX YCIOBUM U TPEOOBaHUA,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTYallUEH;

YMCHHC OLCHUBATL IMPABUJIIBHOCTL BBIITOJIHCHUA y‘-IG6HOﬁ 3aJa4u, COOCTBEHHEIC
BO3MOXKHOCTU €€ pemicHus; BJIAACHHUC OCHOBAMH CaAMOKOHTPOJISI, CaAMOOILICHKH,
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NPUHATUSL PEIICHUA U OCYUIECTBIEHUS OCO3HAHHOIO BbIOOpa B yued- HOU U
MO3HABATEJIbHOM JESITEIIbHOCTH; YMEHUE ONPENENATh  NOHSATHS,  CO3JaBaTh

0000111eHHs, yCTaHABINBATh AHAJIOTUH, KJIACCU(DUIIUPOBATH, CAMOCTOSI TEIHHO
BbIOMpATh OCHOBAHUSA M KPUTEPHHU IS KTacCu(UKaINK, yCTaHABINBATh PUUNHHO-
CJIIEJICTBEHHbIC CBS3M, CTPOUTH JIOTMYECKOE paCCYKICHHUE, YMO3aKIKYECHUE
(MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BHIBOJIbI;

YMCHHUC CO31aBaTh, IIPUMCHATH U HpCO6p330BBIBaTI> 3HaKHW U CUMBOJIbI, MOJCJIN U
CXEMbI U1 pCIICHUA y‘-IC6HBIX H IIO3HAaBAaTCJIbHBIX 3a14a4,

YMEHHE OpPraHU30BbIBATh YUEOHOE COTPYAHUUYECTBO U COBMECTHYIO JEATEIBHOCTD C
y4UTEIeM M CBEPCTHHKaMH; pabOTaTh WHIUBUAYaJIbHO W B TPYIMIE: HAXOIUTH
o011ee pelieHne 1 pa3pemarb KOHQIUKTEL Ha ~ OCHOBE COTJIACOBAHUS
HNO3UIMM U yuéTa UHTEPECOB; (POPMYIUPOBATH, apryMEHTUPOBATh U
OTCTaWBaTh CBOE MHEHHUE; YMEHHE OCO3HAHHO HCIIOJIb30BATh PEUYEBBIC CPEICTBA B
COOTBETCTBMH C 3a7a4€il KOMMYHHKALIUU JJI BBIPAXKCHUS CBOUX YYBCTB, MBICIIEH U
NOTPEOHOCTEN; IUIAHUPOBAHUS M PErYJSILIMM CBOEW JAESATENBbHOCTH; BIIAJCHUE
YCTHOM M THCBMEHHOW pPEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIO;
dopMUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOJIb30BAHMS
MH(OPMAIIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI; (JOPMUPOBAHUE U PAZBUTHE
DKOJIOTMYECKOTO MBIIUICHUS, YMEHHE IPUMEHATH €ro B II03HABaTEJIbHOM,
KOMMYHUKATHUBHOM, COMAIBHON MPAKTUKE U MPOPECCUOHATBHOW OPHUEHTALINH.

IIpeameTHbIE

B mnos3HaBarenbHOM cdepe: gaBaTh ONpENCICHHS W3YUYEHHBIX TOHSITHH:
«XUMUYECKUM BJIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTBIE U CIIOKHBIC
BEILIECTBA», «BEIIECTBO», «XUMHUYecKas (GopMmysia», «OTHOCUTENIbHAsT aTOMHas
Macca», «OTHOCHUTEJIbHAs MOJIEKYJIIpHAs Macca», «BAJECHTHOCTBbY», «CTEIECHb
OKHUCJICHUS», KKPUCTAIINYECKAS] PEUIETKA», KOKCUIBD), KKUCIOTB», «OCHOBAHUD,
«coum», «amM(pOTEepHOCTHY, KUHIUKATOPY, «IEPUOANYECKUI 3aKOH»,
«IepUOaUYECKast TabnuIay, «U30TOIIBDY, «XUMHYECKAS CBSI3bY,
«QJIEKTPOOTPULIATENBLHOCTDY, «XUMHUYECKAsI PEAKLUSI», «XUMHUUYECKOE YPABHEHUEY,
«TEHETUYECKAasl CBS3bY», «OKHUCIIEHUE)», «BOCCTAHOBJIEHUE)», «IJIEKTPOJIUTUYECKAs
JACCOLMALINS», «CKOPOCTh XUMUYECKON PEAKILIUNY;
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ONMCaTh JEMOHCTPALlMOHHBIE U CAaMOCTOATEJIBHO IIPOBEACHHBIE XUMUYECKUE
AKCIIEPUMEHTHI; ONMCHIBATh W PA3JIMYaTh M3YUYCHHBIE KIIACCHI HEOPTraHUYECKHUX
COCMHEHUN, TMPOCTBIE U  CIOXKHBIC BELIECTBA, XHUMHUYECKUE PpEaKIUu;
KJIacCU(DUIMPOBATH N3YyUEHHBIC OOBEKTHI U SIBJICHHUS;

JienaTh BBIBOABI M YMO3AKJIIOUEHUSI U3 HAOIIOJEHUM, HM3YUYEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 10 AaHAJIOTUHU
CO CBOWMCTBAMH HW3YYEHHBIX; CTPYKTYPUPOBAaTh M3YYCHHBIH MaTepual U
XUMUYECKYI0 WH(OPMAIIIIO, TIOTYUYCHHYIO U3 APYTHX UCTOYHUKOB; MOJCITHPOBATH
CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 MEpHUOJIOB, CTPOCHUE MPOCTHIX MOJIEKYI,

B 11eHHOCTHO — OpHEHTAIIMOHHON cepe: aHATM3UPOBATh U OIIEHUBATH TIOCIIEACTBHUS
JUTSL OKPY>KaIOIIel cpe/ibl ObITOBOM M MPOU3BOACTBEHHOM JCSITEIIBHOCTH YEI0BEKA,
CBSI3aHHOM € repepaboTKON BEIIECTB;

B tpynoBoii chepe: mpoBOAUTE XUMHUECKUN IKCIIEPUMEHT;

B cdepe Oe3zomacHOCTH KUZHENEATEIBHOCTH: OKA3bIBaTh MEPBYIO MOMOIIb IPHU
OTpaBJICHUAX, OXOrax W JApPYyrUX TpaBMax, CBS3aHHBIX C BELIECTBAMHU M
71a00paTOPHBIM 000PYI0BaHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

KoauuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHnoBanue
Kontpoas  Ilpaktuuec  (uudposbie)
n/ pa3aeyioB U TeM
Bcero  Hble KHe o0pa3oBaTe/bHbIE
n NpoOrpamMmbl
padoTsbI padoThI pecypcbl
Ilpeamer xumun n bubnuotexa [JOK
1 METOJIbI €€ 4 1 https://m.edsoo.ru/7f418
W3Y4YCHHS 37c
Crpoenue
BEIIECTB U UX bu6nmoreka [JOK
2 arperaTHble 2 https://m.edso0.ru/7f4183
COCTOSIHUS ic
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CMecH BEIECTB,

bubmuoreka [JOK

3 HX COCTaB 5 https://m.edsoo.ru/7f418
37c
DHsHYCCKHE bu6mmoreka [JOK
4 SBJICHHS B XUMUK 3 https://m.edso0.ru/7f4183
7c
CocTaB BemecTs. bubmuoreka [JOK
5 XUMHUYECKHE 3HAKH 5 https://m.edso0.ru/7f41
1 hOpMYITBI 837¢c
bubmuotexka [JOK
6 Ipocteie BemecTsa 4 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
7 CrnoxHple BelecTsa 11 https://m.edsoo.ru/7f41
837c
Htoro 34
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