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IHosicHuTEIbLHASA 3aNMCKA

PaGouas mporpamma Kypca «Xumusa. BBenenue B mpenMer. 7 Kiacce» ydeOHOTO MpeaMeTa «XHUMHs
OCHOBHOTO OO0IIIET0 00pa30BaHUs pacCUUTaHa Ha 00yJarOIIUXCs 7 KJIacCOB.

[Tporpamma paccumnrana Ha 51 4, 1,5 yaca B Hegemo. YueOHuk: Xumus. BBenenue B npeamer. 7 kiiacce
YMK B. B. Jlyauna B. B. Epemun, A. A. Jlpo3nos, «IIpocsemenue», 2023 r. PaGouas mporpamma
COOTBETCTBYET OOIIMM TpeOOBaHUSAM, TPEOOBAHMSIM (eIepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHjaapTa.

[lens xypca: chopMHpOBaTh YCTOMYMBBIM WHTEpPEC K AAIbHEHIIEMY H3yYCHHIO Y4E€OHOTO MpeaMera
«XUMUSY.

O6yan0H11/Ie<:51 noiay4dar BO3MOXHOCTb OCMBICIIUTE MCECTO XHUMHH CpCAu CCTCCTBCHHOHAYYHBIX
AUCHUIUINH, IMO3HAKOMUTBHCA C NPCAMETOM HU3YUYCHUSA XUMHH, HU3YYUTb OCHOBHBIC HauOoJIee BaKHEIC
XUMHYCCKUE TCOPUU U 3a KOHBI, 4 TAKXKC IMMOCMOTPETH HA MHUP 00BEKTOB MarepuajibHOr0O MHpa riiasaMu
XUMHUKaA.

OTnpaBHON TOYKOM MJIs1 JAaHHOTO Kypca sIBWICS paHee HM3y4YeHHbIH Marepuan eCTeCTBEHHOHAyUHBIX
y4eOHBIX MpeaIMeToOB — Ouosoruu, reorpapuu, GU3MKY, a TaKke MaTeMaTHk. Yepes 00o001IeHe paHee
U3yYCHHOTO BBICTPAMBAETCS COJAEPXKAHME JAHHOTO Kypca, U3yYeHHE KOTOPOTO MPU3BAHO CYIIECTBEHHO
NOBBICHTh KaueCTBO JOCTH)KEHHUS TNPEIMETHBIX pPE3YJIbTaTOB OCBOCHUS OCHOBHOM 0O0pa3oBaTelIbHOM
porpaMMbl OCHOBHOTO o0miero oOpaszoBanus (mamee — OOIlI OOO) B wacTu y4eOHOro mpeamera
«XuMHs», U3yUeHHE KOTOPOIro OTHECEHO K 8 1 9 Kiaccam.

XuMHsL BXOJUT B UYHCIO €CTECTBEHHBIX HAYK, H3yYalOIIUX IPUPOAHBIC SBICHUS,
BHEIIIHUE II0 OTHOILICHHUIO K YEJIOBEKY. B IleHTpe BHMMaHUs XMMHHM HaXOISITCsS BEIIECTBA, UX
CBOMCTBA UM MPEBPAILCHUs, a TAKXKE BBITEKalOIllee U3 CBOMCTB npuMeHeHue. [loaromy usyuenue
XHMHU UMEET KaK @hyHoamenmaivbHvlie 1eIU TOCTPOCHUS €IMHON €CTECTBEHHOHAYYHOM KapTHHBI
MUpO3JIaHMsI, TaKk U cyrybo mpaxmuueckue, CBSI3aHHBIE C NPUMEHEHHEM KOHKPETHBIX
BEIIIECTB B TEXHUKE, IPOMBIIIJICHHOCTH, CEJIbCKOM XO35IUCTBE U B OBITY.

Baxxueitmumu cojiep>kaTeIbHBIMUA JIMHUSIMH IIKOJIBHOTO Kypca XMMHUU MOTYT OBITh YCJIOBHO
Ha3BaHbl «BemecTBo», «Xumuueckas peakuus», «lIpumeHeHue BemecTB» U «SI3bIK XUMHN».
bnok «BemecTBo» BKIIOYAET 3HAHUSA O BEUIECTBAX: COCTABE, CTPOCHHM M CBOMCTBAx, B TOM
YyCiie aHaJu3 OMOJIOrMYECKON aKTUBHOCTU M TOKCUYHOCTH.

bnox «Xwumuueckas peakuus» NpeaycCMaTpUBAeT 3HAKOMCTBO C IIPU3HAKAMM NPOTEKAaHUS
XMMUYECKUX PEaKLMi U MpaBUIaMU 3allMCU YPABHECHUM XUMHUYECKUX PEAKLUM.

binok «Ilpumenenue BemiecTB» HeceT B cebe MH(opManuioo 00 00JacTaX NpUMEHEHUs
COCJIMHEHUM, JIOTUYECKH BBITEKAIOIIYIO0 U3 aHalin3a CBOWCTB BemlecTB (010K «BermecTtBoy), Tak
KaK MMEHHO CBOMCTBA BELIECTB ONMPEIECIISIIOT UX PUMEHEHHUE.

biok «fI3p1k XMMHUM» BKIIIOYAET B c€0s1 BaKHEUIIINE MOHITUS U TEPMHUHBI XUMHHU, a TaK¥Ke

XMMHYECKYI0O HOMEHKJIATypy. B 3TOT OJIOK TakKe BXOAST BAKHEHUITME TEOPUU M KOHIICTIIHU —
aTOMHOMOJIEKYJISIDHOE Y4YE€HHE, 3aKOH coxpaHeHus Maccel, Ilepuonmueckuit 3axkon JI. U.
Menpeneesa.

IInanupyemblie pe3yjbTaTbl 0CBOCHHUS Y4eOHOIO MpeaMeTa
JInuHOCTHBIE PE3YNIBTAThI

Hampuomuqecme socnumaHue:. BOCIIUTAHUC pOCCHfICKOfI l"pa)K,I[aHCKOI\/'I HIACHTUYHOCTH, IIaTPpUOTU3MA,
YBAXCHHA K OTC‘ICCTBy, K MMpOoHuIOMY WM HACTOAIICMY MHOI'OHAIIMOHAJIBHOI'O HAapoaa POCCI/II/I; OCO3HaHHuC
CBOCH 3THHYECKOM MNPUHAAJIC)KHOCTHU, 3HAHUC HCTOPHUH, A3bIKA, KYJIIBTYPbl CBOCI'O HApoda, CBOCTO Kpaid,
OCHOB KYJIBTYPHOI'O HaACJICAHUAd HApOAOB Poccun wu YCJIOBCUCCTBA, YCBOCHHC T'YMAHUCTHYCCKUX,



JIEMOKPATUYECKUX M TPATUIMOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHICKOTO OO0IIecTBa;
BOCIIUTAHKE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepes PoguHom.

I'pasicoanckoe 6ocnumanue: 0CO3HAHHOE, YBAXKUTENbHOE U NOOpOXKeIaTeIbHOEe OTHOILIEHHE K MCTOpUH,
KyJAbType, PEJIUTHH, TPAIUIMsIM, s3bIKaM, IIEHHOCTAM HapoioB Poccuum u HaponoB mupa. /[yxosHo-
HpagcmeeHHoe B0CNUmMAaHue: TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIUXCS K CaMOPa3BUTHIO U
caM000Opa30BaHHI0O Ha OCHOBE MOTHBAalMK K oOydeHHro U Tno3HaHui CHopMUPOBaHHOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K YUYEHUIO; YBAKUTEIBHOIO OTHOIIEHHS K TPy, HAJUYHME ONbITa YYacTHUs B
COIIMAIbHO 3HAYMMOM TpYJIe

Ocmemuyeckoe 6ocnumanue: cHPOPMUPOBAHHOCTH IIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOILLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAayKd W OOILIECTBEHHOM MPAKTHUKH, YUYUTHIBAIOLIETO COLHUAIBHOE,
KyJBTypHOE, SA3BIKOBOE, JYXOBHOE MHOTr000Opasue coBpeMeHHOro mupa. CdhopMUPOBaHHOCTH LIEHHOCTH
3I0pPOBOTO U 6€30MacHOr0 00pa3a KU3HU.

Tpyoosoe socnumanue: akTUBHOE y4acTHE B PEIICHUH MPAKTUYCCKUX 33134 (B paMKaX CEMbH, IIKOIIbI,
ropoaa, Kpas) JKOJIOTHYECKOW HANpaBICHHOCTH, WHTEPEC K MPAKTHYECKOMY H3YYCHHIO MpodeccHid,
CBSI3aHHBIX C XUMHUEM.

Dronocuueckoe Gocnumanue: OpUCHTAllUd Ha IMPHUMCHCHUC 3HAHWUM IIpu pCIuICHUMU 3a1a4 B obmactu
OKPY)KEIIOH_Ieﬁ Ccpeabl; OCO3HAHHC SKOJIOIMYCCKUX np06neM n HYTeﬁ HX pCHICHUA; TOTOBHOCTb K YHYAaCTHUIO
B HpaKTI/I‘-IeCKOI\/'I JIESATEILHOCTH SKOJIOTHYECKOM HalpaBJICHHOCTH.

MeTaHpe)IMeTHble Pe3yJIbTaTbl

Tlosnasamenvnvie YV/[ ba3oBble JOTMYECKHE JEHUCTBUS: YMEHHE CAMOCTOSTENIBHO OMNPENEsATh LEIn
CBOEro OOydeHHs, CTaBUTh U (OPMYIHPOBaTh Ui ceOs HOBBIE 3aJauyu B ydeOe M IO03HaBaTEIbHOM
NESTEIbHOCTH, pa3BHBaTh MOTHUBBI M HMHTEPECHl CBOEH MO3HABATEIbHOW JEATEIBHOCTH; YMEHHUE
CaMOCTOSITENIbHO TUIAHUPOBATh IyTH NOCTHXKCHHUS IeNiei, B TOM YHCIE allbTepHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hambosiee >PQeKTHBHBIE CHOCOOBI pelleHus Y4eOHBIX M IMO3HABAaTENbHBIX 3a/au. YMEHHUE
COOTHOCUTh CBOU JEHUCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMHu, OCYLIECTBISATh KOHTPOJIb CBOEH
NESTEILHOCTH B TIPOIECCe JOCTIDKEHUS pe3yibrara, OMPEAesATh CIOCOObl IEHCTBHM B paMKax
MPEAJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBUM C
W3MCHSIOMIEHCS CUTyalluel; yMEHHE OICHWBaTh TPABWIBHOCTH BBHITIOJIHEHUS Y4eOHOW 3ajayw,
COOCTBEHHBIE BO3MOXXHOCTH €€ PEIEHUs; BIaJCHHUE OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKU, TPUHSTHSI
pelieHui U OCyIIECTBICHUS 0CO3HAHHOTO BEIOOpA B yUeOHOM M TI03HABATEIHHON JIEATEILHOCTH.

ba3oBpie mcclieioBaTenbcKre JIeNCTBUS: YMCHHUEC ONpPCACIIATL TIMOHATHA, CO31aBaTbhb O606H.I€HI/I${,
yCTaHaBJIMBATb aHAJIOTHHU, KJIaCCI/I(bI/II_II/IpOBaTL, CaMOCTOATCIIBHO BBIGI/IpaTB OCHOBAaHHA U KPUTCPHUU I
Knaccn(bmcaunu, YCTaHaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKACHUC,
YMO3aKIHOUCHUC (I/IHI[yKTI/IBHOG, ACAYKTUBHOC U I10 aHaJ'IOFI/II/I) MU ACJaTb BBIBOALI, YMCHUC CO31aBaThb,
INPUMCHATL H HpeO6pa3OBLIBaTI> 3HaAKW MW CHMBOJIbI, MOACIU W CXEMbI Ui PCUHICHUA yqe6HI)IX n
IIO3HABATCJIbHBIX 3aja4. q)OpMI/IpOBaHI/IC U Pa3sBUTHUC KOMIICTCHTHOCTHU B 00JIaCTH HCIIOJIL30BAHMS
I/IH(l)OpMaHI/IOHHO-KOMMYHHKaIII/IOHHI)IX TGXHOHOFHﬁ; pPa3sBUTUC MOTHUBALlUK K OBJIAACHHUIO Ky.]'[BTypOﬁ
AKTHUBHOI'O ITOJIB30BAaHHA CJIOBAPAMHA U JPYT'UMHU ITIOMCKOBBIMH CUCTEMAMMU.

KommynukaruBable VYV]/[ VYMeHue OpraHum3oBbIBaThb y4eOHOE COTPYIHHYECTBO U COBMECTHYIO
JeSITeIbHOCTh C YYUTEJIeM U CBEpCTHHKAMHU; paboTaTh MHIMBUAYAJIBHO W B TpyIIe, HAXOAUThH olliee
pelieHre W paspemniath KOH(MIMKTHI Ha OCHOBE COIVIACOBAaHMS TMO3MIMH M ydeTa HMHTEPECOB;
dopmMynupoBaTh, apryMEHTHUPOBATH M OTCTaMBaTh CBOE MHEHHE, YMEHHE OCO3HAHHO HCIOIb30BaTh
peueBbIe CpPeCTBA B COOTBETCTBUU C 3aJjaueii KOMMYHUKALIMU JUUIsl BBIPDAKEHUSI CBOMX YYBCTB, MBICIEH U



NOTPeOHOCTEH; TIAHUPOBAHUS M PETYISIUU CBOCU JEATETbHOCTH, BJIAJICHUE YCTHOW W TMHCHMEHHOUN
pE€YbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.

Perynsatusubie YVY]I CamoopraHu3zaiusi, BBISBISATh MPOOJIEMBI ISl PEIICHUST B JKU3HEHHBIX M y4EOHBIX
CUTyalMsiX, HCIIONb3Ysl TOJIY4YEHHbIE 3HAHUS, OPUEHTHPOBATHCA B PA3NUYHBIX MOAXOAAX MPUHATH
pemieHni (MHAMBHIyallbHOE, TPUHSATHE pELICHUS B TIpyNmne, TMPUHATHE PEUICHHH TpyMoi);
CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pPEIIeHUs 3a/Ja4d (WM €ro 4acTh), BRIOMpATh CIOCO0 pelieHus
y4eOHOM 3a7auul ¢ Y4ETOM HMEIOIIUXCS PEeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh
npeiaraeMble BapUaHTBhl PEIICHHWN; COCTaBIATh IUIAH ACWCTBHN (IJIaH pealu3alud HaMEYSHHOTO
ajNropuTMa peLIeHUsi), KOPPEKTUPOBATh MPEUIOKEHHBIM alrOPUTM C YYE€TOM TIOJYyYEHUS HOBBIX
XUMHUYECKUX 3HaHUN 00 M3ydaeMoM OOBEKTE WU SBJICHHH, JIENaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32
pelieHue.

IIpenmeTHbIE pe3yabTaThl

@opMHpOBaHUE  IMEPBOHAYAIBHBIX  CHCTEMATU3UPOBAHHBIX IPEACTAaBICHUNM O  BELIECTBaX, HX
IIPEBPALLCHUAX U NPAKTHYECKOM NPUMEHEHHH; OBJIAJICHUE NOHATUIHBIM alIaparoM U CUMBOJIMYECKUM
S3BIKOM XMMHH; OCO3HAHHWE OOBEKTHMBHOM 3HAYUMOCTH OCHOB XWMHUYECKOW HayKH Kak o00JacTu
COBPEMEHHOIO €CTECTBO3HAHUS, XMMUYECKHUX MPEBPAIIEHNNA HEOPraHNYECKUX U OPTaHMYECKUX BEIIECTB
KaK OCHOBBI MHOTHUX SIBJIEHUH KMBOW U HEKUBOM MPUPOABI; yIITyOeHre IpeCTaBlIeHni 0 MaTepruaIbHOM
€IMHCTBE MHUpA; OBJIQJICHUE OCHOBAMU XMMHUYECKOM TI'PaMOTHOCTH: CIHOCOOHOCTBIO aHAJIM3UPOBaTh U
OOBEKTUBHO OLICHMBaTh JKU3HEHHBIE CHUTYallUH, CBS3aHHbIE C XUMHEW, HaBbIKaMU 0€30I1aCHOIO
oOpallleHHss C BELIECTBaMHU, HCHOJIb3YEMBbIMH B ITOBCEJHEBHON >XU3HU; YMEHHEM AaHAJIM3MPOBATh U
IUITAHUPOBATh SKOJIOIMUYECKU O€30MacHOe MOBEIACHHE B LENAX COXPAaHEHHs 3[0POBbS M OKpY’KaroLlen
cpeabl. POpMUPOBaHNE YMEHHH yCTAaHABIMBAaTh CBSI3U MEXKJY PEajbHO HAaOMIONAeMBbIMH XUMHUYECKUMHU
SABJICHUSAMU U TIpOLIECCaMH, MPOUCXOAALIMMU B MHUKPOMHpE, OOBSICHITH NPUYMHBI MHOT000pa3us
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHMs, @ TAK)KE 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB
OoT uXx cBOHCTB. IlpnoOpereHne oOmbITa HWCMONB30BAaHHUS PA3IUYHBIX METOJOB HW3YUYCHHS BEIIECTB:
HaOMIONCHUST 32 WX NPEBPAICHUSIMHU TPU TPOBEACHUU HECIOKHBIX XUMHYECKUX HKCIIEPHUMEHTOB C
UCTIONIb30BaHUEM J1a0OpaTOpPHOro 000pynoBaHUS W NpHOOPOB; (GOpMHpPOBaHHME TPEACTABICHUH O
3HAYEHUH XUMUYECKOM HAyKH B PEIICHWU COBPEMEHHBIX 3KOJOTMYECKHUX NpoOjeM, B TOM YHCIE B
MPEIOTBPAIICHUN TEXHOTEHHBIX M 9KOJIOTHYECKUX KaTacTpod.

Conep:xanue yueonoro npeamera 7 KJIACC (51 ugac, 1,5 yaca B HexeJ110)
Beenenue (3 4) U3 yero cocrout Mup

IIpupona. Pusnueckue Ttena. SIBaeHus npuponasl. EcrtectBo3Hanue. EcTecTBeHHBIE
Hayku. [Ipenmer wu3ydeHMss XUMHU. MeCTO XUMHMHM CPEIM €CTECTBEHHbIX HayK. OOBEKTbI
YKUBOW M HE)KUBOM NMPUPOJBI. Y POBHU OPraHU3allMi HEXKMBOM U JKUBOM MaTEpHH.

Tema 1. Ot aToma a0 Bemectna (15 1)

ATOM — HauMeHbIIasg yacTula BemecTBa. Hem3MeHHOCTh aroMOB B XHMHYECKHMX MPEBPALICHUSAX.
Xumnueckuid snemMeHT. CUMBOJIBI aTOMOB XMMHYECKHX 3JI€MEHTOB. SnepHas peakuus. [Ipoucxoxnenue
anemeHToB. [IpocThie BemecTBa. CioXkHbIE BeLIeCTBa (XUMHUECKUE COeAMHEHHs ). XUMudeckas Gpopmyna.
YucnoBoir wuHAEKC. OTKPBITHE XUMHUECKHX 3JIEMEHTOB. ATOMBI yCTOWYHMBBIE M HEYCTOWYMBEHIE.
KpyroBopoTsl aTOMOB XMMHUYECKUX 3JIEMEHTOB B IPUPOAE (KHCI0pOaa, a30oTa U yriepona). dorocunTes
KaK OJIMH U3 IyTel KpyroBopoTa ymiepona. Pacnpenenenne aToMOB XMMHYECKUX JIEMEHTOB B KOCMOCE
(Bcenennoit, namei I'anmaktuke, ConHeuHoM cucteme) u Ha 3emuie. Bogopon u renmit — cambie
pacrpoCTpaHeHHbIe 3IeMEHThl BO BcenmenHol. Kucnopon — camblil paclpOCTpaHEHHBIM JIEMEHT Ha



3emie. Hambonee pacnpocTpaHEHHBIE 3JIEMEHTHI B Pa3HBIX 4acTAX 3eMiId. XHUMHUYECKHE DJIEMEHTH B
YKUBBIX OpPraHM3Max: 3JIEMEHThI KU3HU, MAKpO- U MUKPOAJIEMEHThl. bHOJIOrnyecky akTUBHBIE BEIIECTBA.
YceroitunBeie (CTaOMIIbHBIC) U HEYCTOMUYUBBIC (PaJHOAKTHBHBIE) XUMHUECKUE IIEMEHTHI. PaqroakTHBHBIN
pacnaa. PagnoaktuBHocTh. M3oTomnbl. [IpumeHeHne HeyCcTOMYMBBIX (paJuOaKTHBHBIX) aroMoB. llemnHas
peakuusa. AtomHast sHeprusa. Kuszup u nestenbHocTh A. A. bekkepens. DineMeHTapHbIE YacTHUIIbI
(IPOTOHBI, HEUTPOHBI U 3JIEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTHKH — Macca U 3apsi. Sapo aroma.
MaccoBoe unciio. B3anMocBsA3b MacCOBOTO YKCJia ¢ YUCIOM MPOTOHOB M HEUTPOHOB. ATOMHAs €IMHUIIA
macchbl. [lopsakoBblii HOMep aneMeHTa. DJeKTpoHHas 00ojouka aroma. JKM3Hb M JEATENBHOCTh O.
Pesepdopna. Xumuueckuil 3eMeHT Kak COBOKYNHOCTb arOMOB, MMEIOLIMX OJMHAKOBBIA 3apsj sjapa.
CpaBHMTENBHBIM COCTaB M30TOMOB Bogopona M yrniepona. CrocoObl 0003HaYeHHs U30TONoB. McTopus
co3nanus llepuonnyeckoil cucTeMbl XUMHYECKUX 31eMeHTOB. llepnonuunocts. Ilepuognueckuii 3akoH
HO. W. Menneneesa. Ilepuonuueckass cucrema. Xwuszub u gestensHocTh . WM. Menneneesa.
IIepuonnueckas cucrema /1. . Menneneesa. J[nMHHBIN 1 KOPOTKUM BapuaHThl lleproandeckon cucTeMsl
J. WU. Menneneesa. Ilepuonpl: KOopoTkue M AiIMHHBIE. [pynmbl, IaBHbIE U MOOOYHBIE IOATPYMIIHI.
WNudopmanus 0 XuMUYEeCKOM dlieMeHTe, conepxaimasics B [lepuonnueckoii cucreme /. V1. Menneneesa.
Kusnup n gestensHocTs H. bopa. Monekyna. [Tonsitue o xuMnu4yeckoi cBs3u. BenjecTtsa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO ~ CTpPOEHMs, HX xapakrepuctuka. CrpoeHwe Monekyil. Moaenu  MOJeKyd:
HIapocTepXkKHEBbIE U MacITaOHbIe. MonekynsapHas Macca. [Ipumepsl BeECTB MOJIEKYISIPHOTO CTPOSHMSL:
IIEPEKUCh BONOPONA, MOJEKYJISAPHBIA BOLOPOJ, MOJIEKYJSIPHBIA KHCIIOPOX, O30H, MOJIEKYJISIPHBIA a30T,
MOJIEKYJISIpDHBIM MO, BOAA, aMMHAaK, YIIEKHUCIBIH Ta3, (QymaepeH, MeTaH, 3TWIEH, CIUPT (ITUIIOBBIM
CIMPT), DIHULEPUH, YKcyc (YKCyCHas KHCJIOTa), IVIFOKO3a, caxap (caxaposa). ArperarHble COCTOSIHUS
BelllecTBa (TBepOE, )KUIKOE, Ta3000pa3Hoe) U UX XapakTepucTuka. CTpoeHue BOJbI B TBEPAOM, JKUIKOM
U ra3oobpa3HoM cocTossHMM. Kpuctamimueckue u amopdubie BemecTBa. DHU3MUECKHE INPOLECCHI:
IUIaBJICHUE, KPUCTAJUTU3AIMs, UCTIapEeHUe, KOHIeH calus, cyonumanus (Bo3ronka). dusnyeckue cBOWCTBa
BElIECTBa (TeMIepaTypa IUIaBjIeHUs U Temneparypa kunenus). Kpucramiel. Kpuctannnueckas pemerka.
Nonsl. Kpucrammueckas pemieTka moBapeHHON coir. DopMbl KPUCTAUIOB Pa3IUYHBIX BemiecTB (KyO,
OKTa’/p, A0AEKa3Ap, poMO03ap, cToa0UYaThIe U IIaCTUHYAThIE KpucTaisl). Cpoctku. Jpy3sl. JleHIpuUThI.
Knaccudukanus BemectB no cocraBy. MuauBuayanbHble (YucThie) BemiecTtBa UM cMecu. [Ipoctebie
BeniecTBa. CioXHBIE BelIECTBAa (XMMHMUYECKHE COEOUHEHMs). MeTaibl U HeMeTaslbl, UX CBOMNCTBA.
Heoprannueckue u opranmdyeckue BemecTBa. OCHOBHBIE KJIACChl HEOPraHMYECKMX BEIECTB: OKCHUBI,
KHCJIOTHI (COJIsTHAs, CepHasi, a30THas, yrojbHas, Gocdopnas), conu, ocHoBaHus. Lllenoun. dusnyeckue u
XUMHUYECKHE SABJIECHUS. XMMHUYECKas peakuus. PeareHTbl M NPOLYKTHI pEaKkUMH. 3aKOH COXPAHEHUS
Macchl. YpaBHeHue xumuuecko peakuuu. Kospounuentsl. IIpu3Hakum XUMHMYECKHX pEaKIHii:
U3MEHEHHE I[BeTa, 00pa3oBaHUE OCAJKa, BBIJENCHHE Tra3a, BBIJCICHHE WM TONIOIIEHUE Terua,
BO3HHKHOBeHHe cBeTa. JlemoHcTpauuu Ilepuoanyeckas cucrema J[. . Menneneesa. O6pasiibl BeliecTs
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHA. MoJenu HEKOTOPbIX IIPOCTBIX MOJIEKYN (BOAa,
YIJIEKUCIBINA ra3, KUcIopoa, Bogopon). [lnasnenue Bocka (mapaduna) kak npumep GU3NIECKOTO SBICHUS.
Kurienne Bomel Kak mpuMep ¢usuueckoro sBieHus. Kpucrtaimyeckas pemieTka XJOpHIa HaTpPUs.
OO0pa3upl UHAUBUAYAJIbHBIX BELIECTB (METAJUIbl, HEMETAILIbI, CJIO’KHBIE BEIIECTBA) U cMecel (pacTBOPHI,
IpaHuT). 3HAKOMCTBO C 0Opa3liaMud OKCHUJOB, KHCJOT, coJield, OcHOoBaHWHl. l[opeHune BOCKOBOI
(mapa¢uHOBON) CBeYM Kak NpUMeEp XHMHUYecKkoro siBieHus. llosBieHue okpacku ¢eHoidTantenHa B
IPUCYTCTBUM ILEJIOYU (MU3BECTKOBOM BOJbI) KaK XMMUYECKoe siBieHHE. [IoMyTHEHHE M3BECTKOBOW BOJIBI
IIPU JACUCTBHM YIVICKMCIIOTO ra3a KaK XUMHYECKOE sBIEHHE. Peakunu, NEeMOHCTpUpYIOLIME NPU3HAKU
XMMHUYECKUX pEeaKIUi: B3aUMOAEHCTBHE MEpPMaHIraHaTa Kajlus ¢ Cylb(UTOM HaTpHs B KUCIOH cpene,
B3aMMOJIEHCTBUE XJIOpUJa HATpUsl C HUTpATOM cepedpa, B3auMojieiicTBHe KapOOHaTa HaTpuUs C COJITHOM
KHCJIOTOM, B3aMMOJIEHCTBHE XJIOPUAa AMMOHUS C TUAPOKCUIOM HATPHsL, TOPEHUE MArHMsl.

Tema 2. DxcnepuMeHTa bHas padora ¢ BemecTBamu (10 u)



PactBopenue. PactBopurens. PactBop. PactBopumocts. Hachlmennslii pactBop. MaccoBas 1oms
(TIpolIeHTHAsT KOHILIEHTPAIUs) paCTBOPEHHOTO BemecTBa. JlaboparopHas mocyaa: mpoOUpKH, XUMUYECKHE
CTakKaHbl, KOJIOBbI (IUIOCKOJOHHBIE C IIAPOBUJHBIM M KOHUYECKUM TYJIOBOM), BOPOHKH, LWJIMHJIDBI,
MEH3YpKH, MUIETKH, IINAaTeNd, JOXKKH, CTYNKU C MECTUKAMM, BBIApUTENIbHbIE Yallku. PuibTpoBaHuUE.
Owinptpbl. M3rotoBnenune Qunprpa. Marepuansl a8 GuiIbTpoB. 3HaueHHE (QUIBTPOBAHUS B
noBceaHeBHON ku3HM. HarpeBanme. CnocoObl HarpeBanus. Kampnmaamus. OOopymoBanue st
HArpeBaHUs: Tra3oBbIC II€YM, DJICKTPUYECKHE II€YM, DJICKTPOIUIMTKH, Ta30Bbl€ TOPEIKH W CHUPTOBKH.
Beimapusanue. JlaGoparopHoe oOopynoBaHME JUIsl BBIMAPUBAHMA: Ta30Basi TOpeJKa, IEKTPOIUINTKA,
BhIapuTenbHas (apdopoBas wyamika, BoAsgHas Oansa. Juctwuisinus (meperoHka). JIucTuiansTopsl.
JuctunnuposanHas Boaa. Kpucramnuzamus. OcoGeHHOCTH pocTa KpucTauioB. JleMoHcTpauuu PacTBopbl
MEIHOTO Kyrnopoca pa3indyHoil KoHueHTpauuu. O6pa3usl puiasTpoB. OOopynoBaHHe Ui HarpeBaHMS:
AIIEKTPOIUTUTKH, Ta30Bble TOPEJIKM U CIUPTOBKH. HarpeBanue >XUIKOCTEH B CTakaHe M B IPOOUpKe.
Briienenne xmopoduiia U3 3€NE€HOTO JIMCTa NpU OO0pabOTKe €ro TOpSYHM STHIIOBBIM CIHPTOM.
Kpucrannuzauusa HuTpara Kajaus Mpu OXJIAXKIEHUU €r0 HAaChIILIEHHOIO pacTBopa.

JlaGopaTopHBbI€ OIBITHI
JlaGoparopuslii omnbIT 1. [IpuroroBnenue pacTBopa MoBapeHHON COJH.
JlaGopatopHusrit onbIT 2. [IpuroToBieHne pacTBOpa MEIHOTO KyTopoca.

JlaGoparopHslit onbIT 3. Pazaenenue cMecu necka ¥ MOBapeHHOU coiu ¢puiibTpoBanueM. JlabopaTopHslii
onbIT 4. HarpeBanue Ha 3IIEKTPOILIUTKE.

JlaGopatopHslii onbIT 5. CTpoeHHUE TIIAMEHH CBEUH.
JlaGopatopHsiit onbIT 6. Kprcramm3anus KaTuiiHOW CeTUTPBI.
Tema 3. BemecrBa Bokpyr Hac (10 u)

Boznyx. Atmocdepa 3emumn. Xumuueckuii coctaB Bozayxa. CBolicTBa Bo3ayxa. BrnaxuocTts. Kuciopon

— caMblii aKTHBHBIA KOMIIOHEHT Bo3ayxa. [opeHue BemecTB B kuciopone. OKHCIEHHE KHCIOPOIOM
OpPraHMYECKHX BEIIECTB — HMCTOYHUK DHEPIMH KHBBIX OpraHuM3MoB. PasneneHue Bo3lyxa Ha a3oT U
kucinopoa. Ilpumenenune xkuciopona. CocraB Bo3ayxa apeBHed 3emun. [losiBneHue kucimopoaa B
armocdepe 3emmu. KagecTBo Bozayxa. TokcuuHbIe BemiecTBa B Bo3ayxe. O30H.

Boga — camoe pacmpocTtpaneHHOe Ha 3emiie CIOXKHOE BemecTBo. KpyroBopoT Boasl Ha 3emie.
Arperarubie coctosiHust Bonbl. [IpecHas Boga. JluctummmpoBanHas Boga. Boga — OCHOBHOW KOMITOHEHT
BCEX JKHMBBIX OpraHu3moB. Boga B opranusme uenoBeka. Poib BOIBI B MPOMBIIUIEHHOCTA U CEJIHCKOM
xo3s1cTBe. CTpoeHrEe MOJIEKYJIbI BO/Ibl. MoJieKysia BOJbI Kak AUMOJb. BogoponHas CBsi3b U €€ BIUSHUE Ha
bu3ndeckrue cBorcTBa BO/Ibl. Boma — BaKHEHININI PaCTBOPUTEIT.

VYrnekuciplii ra3: cocTaB M CTPOCHHE MOJEKYJbl. ATperaTHble COCTOSHUS W (pU3MYECKHEe CBOWCTBA
YIJIEKUCIIOro Tra3a. PacTBOpMMOCTH YINIEKMCIONO Ta3a B BoOJE. YroibHas KHCIOTAa. XHMHUYECKas
AKTUBHOCTb YIVIEKUCIIOTO ra3a. Ponb ymiekucioro rasa B Nnpupoje. YIIEKUCbIH Ia3 — «IapHUKOBBIN
ra3». Pocr comepxkanus ymiekuciaoro raza B armocdepe. IIpouecchl, NpuBOAIME K BbIICICHUIO
yIJIEKHCIIOro ra3a B arMmocdepy. KauecTBeHHast peakius Ha yIJIEKUCIbIH ras.

[loBapeHHast conb — xyopuj Harpusi. Ou3nUecKue CBONCTBA MOBAPEHHOW COJIM. 3HAUEHUE MOBApEHHOU
COJIM JUISl JKUBBIX OpraHu3MoB. HaxoxkneHue moBapeHHOH conu B npupone. [IpuMeHneHune mnoBapeHHOM
comu. Kamennas conp (ranmr), ee noObrua. [loBapeHHast collb B MOPCKOW BOJIE M COJITHBIX O3€pax.
Camocanounas conb. Krnaccudukamnusi MOBapeHHOW CONM TIO CTEMEHH YHCTOTHI M MO CTENEHU
u3MeNbieHHOCTU. MonupoBaHHas UIIEBasi COJIb.



I'mroko3a — camblii U3BECTHBIN NpeAcTaBUTENb yIieBoA0B. Dopmyna mitoko3bl. Pu3ndecKkue CBOMCTBA
IIIOKO3bI. PacTBOPUMOCTB MIIOKO3BI B BOAE. [IpuMeHEHNE NIOKO3bI B KOHAUTEPCKON IIPOMBIIUIEHHOCTH.
I'moko3a — OCHOBHOHM HMCTOYHHMK HEPTHH KMBBIX OPraHW3MOB. A’pOoOHOE M aHa’pOOHOE OKHCIICHUE
IIIOKO3bl. [TIMKOreH M KpaxMall Kak MCTOYHMKM DIIIOKO3bl B JKHMBBIX OpraHM3Max. bpoxkeHue u ero
IIPUMEHEHUE JUIS TOTYUYEHUS MMAILIEBBIX MPOITYKTOB.

Munepansl. [opHble nopoasl. XHMMHYECKMH COCTaB MHHEPAJIOB: KBapla, KaJblIUTa, MarHeTUTa
(MarHUTHOTO JKEJe3HSIKa), POIOHUTA. [ OpHBIE MOPOIbI: MarMaTUYECKUE, 0CAI0UHbIE, METaMOP(hUIECKHUE.
I'muHa, mecok, U3BECTHSK, MpaMoOp: COCTaB, CBOMCTBA, IpUMEHEeHUE. M3BeCTh HeraileHas W TalleHas:
MOJIyYEHHE U IPUMEHEHUE. MI3BeCTKOBAs BOAA U U3BECTKOBOE MOJIOKO.

[Ipuponnsiii ra3, ero cocraB. MeTaH: cCOCTaB MOJICKYJIbI, CBOWCTBa W mnpuMmeHeHue. HedTth: cocras,
cBoiicTBa, mpuMmenenue. [locnencTBus pa3nuTusi He()TH HA BOJHBIX MOBEPXHOCTSIX MOpEH M OKEaHOB.
[TepepaboTka HedTH: meperoHka u kKpekuHr. [IpoaykTsl nepepaboTku HedTH U ux npumeHenue. Hedrso,
MPUPOTHBINA U CIIAaHIEBBIN a3, Oypblil U KAMEHHBIN yrojib, TOpd: UX 00pa3oBaHHE U 3aJleTaHHe B 36MHOMN
kope. AHTpauut. KokcoBanue ymis. IIpogykTel KokcoBaHUsI (KOKC, KaMEHHOYTOJibHas cMoja |
CBETWJIbHBIHN (KOKCOBBIN) ra3) u ux npuMenenue. [Ipumenenue topda.

JleMoHCTpanuu

JlemoHcTpalroHHbIH onbIT «Kucnopon u3 TabneToky.
KagecTBeHHas1 peakuus Ha yIIIEKUCIIBIN ra3.
Kpucramnueckas pemieTka XJI0puia HaTpHsl.

OO6pa31bl IIOKO3BI, Caxapo3bl, Kpaxmala.

Komnekuus «MuHepasbl 1 TOPHBIE TOPOIBI».

Komnekius «Pa3zgartounsie 00pasibl MOJIE3HBIX NCKOTAEMBIX U METAIIJIOBY.
Komnexuus «KBapiy B mpupoae.

[IpuroroBneHne N3BECTKOBOM BOABI.

Komnexuust «HedTh 1 IpOIyKTHI €€ IepepadoTKM.
Konnexuus «KameHHBIH yroyib U MPOIYKTHI €T0 MepepadboTKI.
Konnexuus «Topd 1 mpomyKThI €r0 IepepadoTKu».

Tema 4. 3nHakomcTBO ¢ MaTepuagamu (8 4)

Mertasibl. IlpencraBuTenn MeTauIOB — JKe€Ne30, MeNb, aJIOMMHUH, IIUHK, OJOBO, CBHHEL, cepedpo,
30J10TO, IUIaTHMHA, PTYTh. OKHUCIEHHE KHCIOpoAOM Bo3ayxa. CBolictBa MeTayioB. [lmacTMUHOCTB.
Tarydects. CraBsl (AypajdiOMHMH, YyT'yH, CTajb, JJaTyHb M OpOH3a): COCTaB, CBOWCTBA, NMPUMEHEHHE.
[IpomblmenHas 100blYa METAUIOB U3 pPyaA: HOIYy4YeHHE LMHKA M3 IIMHKOBOW OOMAaHKM M 4yryHa W3
JKEJIE3HOM pyapl. Meramisl, HaxomdIMecs B IPUPOAE B CAMOPOJHOM BHJE: 30JI0TO M IUIATHHA.
[IpuMeHeHne MeTauios.

Crexma kak amopdHblie Tema. KpapreBoe W CHIMKaTHOE CTEKJIO: COCTaB, IOJTYy4YeHHE, CBOMCTBA.
[TonyueHnue BHICOKOXYIOKECTBEHHBIX M3/IEIMI PyUHBIM BBITyBaHHEM U3 cTeksia. OKpacka CTEKOJI HOHAMU
MeTaioB. CMabThl — IIyIIEHbIE (HEmpo3pauHbie) crekia. JKusnp u nearenbHocts M. B. JlomoHocoBa.



[Ipumenenne crexon. Kepamuka (cdappop u dasHc): crmocod momydeHusi, CBOWCTBA. [asyps.
[IprMeHeHne KepaMuKH.

[Tormumeprr. O6pa3oBaHUEe TOITUMEPOB W3 MOHOMEpPOB. Makpomosiekyaa. Buabl moiuMepoB: IMIIaCTUKH
(monuATUICH, TOJUIPONWICH, NOJIUKapOOHAThl, Te(UIOH, TMOJUITHICHTEpe(TanaT), >IacTOMEpPhI
(kayuykd, pe3uHa), MOIUMEpHbIE BOJOKHA. OCOOEHHOCTH MOJIYYEHHS IOJMMEPOB, MX MpPHUMEHEHUE.
CHUHTETHYECKUE U TPUPOIHBIE TTOTUMEPHI.

JeMoHcTpanuu

Kommexus « AJIIOMUHHN U €T0 CILUIABBI».

Komnexus «Kene3o u ero criaBb».

Komnexumst «Pa3narounbie 0Opa3iibl MOJIE3HBIX NCKOMTAEMBIX M METAJIOBY.
Komnexmust «YyryH u cTamb.

Komnexnus «CTeKII0 1 U3JeIUs U3 CTEKIa.

Komneknus o6pas3nos dhapdopa, pasHca, 000xKEHHOHN TIIHHBI.
Komnekus «IInactMaccey.

Komnexnus «Kaydyk v mpoyKThI €ro mepepadboTKm.
Komnexknus «BonokHay.

Tunbl pacyeTHBIX 32724

1. Beiuncnenue OTHOCUTEIBHON MOJIEKYISPHOM MacChl BEIECTB.

2. CocraBienue (OpMyIbl BEIIECTBA IO aTOMHBIM IPOIIEHTAM M COOTHOIIEHHIO MacC 3JIEMEHTOB. 3.
Breruncienue aroMHONW W MacCOBOM JIONHM AJIEMEHTa M0 XMMHUYECKOW (opMmysie Ha TpuMepe BOabl. 4.
Brruncnenne MaccoBOM 10JIM paCTBOPEHHOIO BEIIECTBA B paCTBOPE

Tembl npakTHYeCKUX padoT

[Ipaktuyeckast pabora Nel «3nakomcTBO ¢ maboparopHeiM oOopynoBanueM. llpaBmia TeXHUKH
0e301acHOCTH»

ITpaktuueckas pabora 2. IIpocreiinme XuMu4eckue onepanuu.
[Ipaxruyeckas padora 3. [IpaBuna paboTsl co cnupTOBKOM. HarpeBanue »XuIKoCTEH.

TemaTnyeckoe MIaHUPOBAHUE YPOKOB XUMHU B 7 KJlacce

Ne Haumenoanue paznena Bcero vacos B Tom wuwmcne | B TomM uwmcie
KOHTD. pad mpak. pab
1 Beenenue 3 1
Ot atroMa 10 BellecTBa 15 1
3 DkcnepuMeHTanbpHas padora | 10 2
C BELIECTBAMHU
4 BemecTBa BOKpyr Hac 10 1
5 3HAKOMCTBO C MaTepuajiaMu
6 Penrenue 3amau 4
WUTOTO 51 2 3




TemaTtnyeckoe niaannpopanne Kypca «Xumusi. Beenue B npeamer. 7 kiaacce» yueGHOro mpeamera
«XuMHS» HA YpOBHe OCHOBHOIO 00mIero obpa3oBanusi M3 pacyera 1,5 4 B Hejelo

(Bcero 514, w3 HUX 2 94 — pe3epBHOE BPEMs)

Koumuectso
4acoB, XapakTepHCTHKA 0CHOBHBIX BH/IOB
OTBOAHMBIX Tema ypoxa OcHoBHOE cojiep:KaHHe TeMBbI NeATEJIbHOCTH Oﬁy'-lalOIllel'OCﬂ (Ha
Ha 1aHHYI0 YPOBHe YYeOHbIX JeiicTBHii)
TEMy
BBEJEHHUE (3 1)
1 Beenenue. 13 ITpupona. ®usznueckue tena. SpineHus| PackpbiBaTh CMBICIT OHATUN «IPUPOAAY,
Yero COCTOUT npupoAsl. EcTrecTBo 3HaHMe. «(hU3NYIECKUE TeTa», «SIBICHUS TPUPOIBD,
MHUP EcrectBennbie Hayku. [Ipenmer «ECTECTBO3HAHUE», «ECTECTBEHHbBIC HAYKN.
M3Y4YeHUS] XUMUU. XapakTepu3oBaTh IIPEAMET U3yUEHUsI XUMUH.
Mecto XUMHUM Cpelii eCTECTBEH JleMOHCTpUpOBaTh NOHUMAHNUE MECTa XUMUHU
HBIX HayK. Cpea eCTECTBEHHBIX HaYK.
OOBEKTHI )KUBOU M HEIKUBOH Xapaktepn30BaTh O0BEKTHI KUBOU 1 HEXU BOU
MPUPO/Ibl. Y POBHU OpraHU3alluu MPUPOBI U YPOBHHU MX OpTraHU3AIINH
HEXHMBOH U )KUBOM MaTepuu
1 MeTtoapl Habmoienue v SKCIepUMEHT Kak
U3y4YECHUS METOAbI U3YYCHUS €CTECTBO3HAHUS
€CTEeCTBO3HA n xumun. HaGnroneHue kax
HH. OCHOBHOH MCTO/J IIO3HAHUA
OKpPY>KakoLIEero Mupa. Y cJioBust
MIPOBEJICHUS HAOJIOICHHMS.
T'unoresa. DxcnepumenT. BoiBog
1 I/p Ne 1 Jlaboparopust 1 060pyIOBaHHE. 3HaTh MpaBmJIa TEXHUKH 0€30I1acCHOCTH IIpH padoTte
«3HaKOMCTBO B KaOMHETEe XUMHH.
¢ [Tonp3oBaThCs 1a0OPATOPHBIM 00OPYIOBAHHEM U
1a00paTOPHBI I10CY IOH.
M
obopyioBaHU
eM. [IpaBuna
TEXHUKHU
6e3omacHOCTH
pu padoTe B
XUMHUYECKOM
KaOUHETeY.
TEMA 1. OT ATOMA O BEIIECTBA (15 uv)
1 Beunsle atombl | ATOM — HauMeHbIIAsl YacTHUIlA PackpbIiBaTh CMBICII OCHOBHBIX XMMHYECKHX

BemiecTBa. HensameHHocTh ato

TMOHSITUMN «aTrom», «XAMUYECKHH DJIEMECHT»,




IIpooonscenue maoi.

Tema ypoxa

OcHoBHOE cofiep:KAHHE TeMbl

XapakTepHCTHKA 0CHOBHBIX BHI0B
JeATeJbHOCTH  00yyawoerocs (Ha
YPOBHe Y4eOHbIX JeiicTBHii)

MOB B XUMHWUYECCKUX IIPEBPALICHU SAX.

XUMHYECKUN JIEMEHT.
CHUMBOJIBI aTOMOB XUMHYECKUX
3JIEMEHTOB. flepHasi peakiusi.
IIpoucxoxxaeHue 3JIeMeHTOB.
IIpocteie BemecTBa. CloKHbIE
BelllecTBa (XUMHUYECKHUE COSTUHE
Hust). XuMudeckas popmyia.
Uucnosoi unaexc. OTKpbITHE
XUMHUYECKHUX DJIEMEHTOB. ATOMBI
YCTONYMBBIE U HEYCTONUYNBBIE.
KpyroBopoTsl aToMOB XUMHUE
CKHMX 2JIEMEHTOB B IIPUPO/IE
(kuciopoza, a30Ta u yriaeposa).
doTocuHTe3 KaK OJMH U3 ITyTel
KpyroBOpOTa yriieposaa

«IIPOCTOE BEILIECTBOY, «CIOKHOE BEIIEe CTBOY,
«XuMpgeckas (opMyJiay, HCIOJb3Ys 3HAKOBYIO
CHUCTEMY XUMUH.

Pa3nuyath MOHATHS «aTOM» H «XUMHUYE CKHMA
SJIEMEHT.

Ha3zesiBaTh XMMHYECKHE 3JIEMCHTBI U 3aIlM ChIBAaTh
CHUMBOJIbI BaJKHECHIIIMX XUMHYECKHUX DJICMEHTOB.
Paznuuath MpOCThIE U CIOXHbBIE BEIIECTBA.
HaseiBaTh XxuMuueckue (popMyJibl BELIECTB.
OnpenensiTh COCTaB BEIIECTB M0 UX POPMY JIaMm.
JleMoHCTpHpOBATh MOHUMAaHUE JACJICHHS aTOMOB
Ha YyCTOWYHBBIE U HEYCTOWYNBBIE.
JleMOHCTpHPOBATH MPEICTABICHUE O KPYTO
BOPOTaX aTOMOB XHMHUYECKUX JIEMEHTOB

B IIPUPO/IC.

XapakTepn3oBaTh (OTOCHHTE3 KaK COCTaB HYIO
4acTh KPyroBOPOTa yrieponaa




ATOMBI

B KOCMOCE,

Ha 3emiie

U B OpraHuzMe

Pacnpenenenue aToMOB XUMUYECKUX
3JeMeHTOB B KocMoce (BcenenHoii,
namrei I'amakruke, CoOJTHEUHOMN
cucreme) u Ha 3emute. Boopona u
TeJIMi — camble pac MPOCTpaHEHHBIE
aneMeHThl Bo Beenennoit. Kucnopon
— caMBbIil pacIIpOCTpaHEHHBIN
aneMeHT Ha 3emie. Haubosee
pacrpocTpa HEHHBIE JJIEMEHTHI B
pa3HBIX YacTsax 3eMiid. XUMHIECKUe
9JI€ MEHTHI B )KMBBIX OpraHu3Max:
3JIEMEHTHI )KU3HHU, MaKpO U
MHKpPO3JIeMeHThI. bruonoruyecku
aKTHBHBIC BEIIECTBA

JleMoHCTpUpOBaTh 3HaHKE HAaUbOJIEe PaCcIPo
CTpaHEHHBIX dJIEMEHTOB Hameil Beenennoit
U IIJIaHETHI 3eMIIS.

CpaBHHUBATh PacpOCTPAHECHHOCTh BOJOPO/a,
resusi, KUCI0pOoaa U IPYTUX SJIEMEHTOB

Ha riaHere 3emisd U Bo BeceneHHo.
JleMoHCTpUpOBaTh IOHUMAHKUE TEPMUHA
«OHOJIOTUYECKH aKTUBHBIC BEIIICCTBAY.
KraccudunupoBarh XMMHYECKUE FIEMEHTHI B
JKHUBBIX OpraHu3Max Ha AJIEMEHTbI JKU3HH,
MAaKpO U MUKPO3JIEMEHTBI

Heycroitun
BbIE aTOMBI

VYcroituuBeie (CTaOUIbHBIC) U
HEYCTOWYUBBIC (PaHOAKTUBHBIC)
XUMUYECKHE 3JIeMEHThI. Paano
aKTUBHBIA pacriaz. PagmoakTus
HoCcTb. M30T0nEl. [Ipumenenne
HEYCTONYMBBIX (PaJHOaKTHUB HbIX)
atoMoB. llenHas peakuusi. AToMHast
sHeprus. JKusnv u desamenbHocms
A. A. Bexxepens

PackpbiBaTh CMBICT OCHOBHBIX XHMHYECKUX
MOHATHH  «aTOM», «XUMHYECKUU DIIEMEHTY,
HCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU.
OnpenensTb MOHITHS «PaJloaKTUBHEIN pacrams,
«paJlMOaKTUBHOCTBY, «aTOMHAsl SHEPTUS.
PackpbIBaTh CMBICI OHATHS «HU30TOIIBD).
XapakTepu3oBaTh NIPUMEHEHHE HEYCTONYN BBIX
(paIvOaKTHUBHBIX) ATOMOB.
Hemoncmpuposams 3uanue naubonee 8aic-
HBIX C8EOCHULL O IHCUSHU U OEeSTMEbHOCTIU
A. A. Bexkepens




IIpooonsicenue maoin.

Kosmyectso
4acoB, XapakTepHCTHKA 0CHOBHBIX BH/I0B
OTBO/MMBIX Tema ypoxa OcHoBHOE cofepKaHHE TeMbl NeSATeNbHOCTH  00yyatomerocs (Ha
Ha [IAHHY10 YpOBHe yueGHbIX JeiicTBHIi)
TEMy
1 Kak ycrpoen DIIeMeHTapHbIe YacTHUIbI (IPOTO HBI, | PacKkpblBaThb CMBICI OCHOBHBIX XHWMHYECKHX
aTrom HEHTPOHBI U AJIEKTPOHBI), UX MOHATUH  «aTOM», «XHMHYECKHH 3JIEeMEeHT»,
OCHOBHBIE€ XapaKTEPUCTUKH — HCIIO0Nb3Ysl 3HAKOBYIO CUCTEMY XUMUHU.
macca u 3apsa. Snpo atoma. PackpbiBaTh CMBICII IOHATUH «3JI€MEHTAp HbIS
MaccoBoe uncino. B3auMocBs3b YACTHIIBD, KIIPOTOHBD, KHEUTPOHBI»,
MAacCOBOI'0 YHCJIA C YACIOM PO «3JIEKTPOHBD), AP0 aTOMa», «KMaCCOBOE
TOHOB U HEHTPOHOB. ATOMHas YHUCIIO», KaTOMHAas €IMHUIIA MaCChD»,
enuHuIa Maccel. [lopsiakoBbIi «IOPSIKOBBIH HOMED 3JIEMEHTaY,
HOMED 3JIeMEHTa. DJIEeKTPOHHAs «3JIeKTpOHHAas1 000JI0uKa aromay. OnpenensiTh
o0osouka atoma. JKuszHs u YHUCJIO TPOTOHOB, HEUTPOHOB U JIEKTPOHOB B
desmenvrocms 3. Pezepgopoa KOHKPETHOM aTome (M30TOIIe).
Hemoncmpuposams 3nanue Haubonee 8axic-
HBIX CBEOCHULL O HCUSHU U OeAMENbHOCINU
D. Peszepghopoa
1 M3oronsr XUMHWYECKUH 3JIEMEHT KaK COBO PackpbIBaTh CMBICIT OCHOBHBIX XUMHYE CKHX

KYIHOCTb aTOMOB, UMEIOIINX
OJIMHAKOBBIN 3apsiy sapa.
CpaBHUTENBHBIN COCTAaB HU30TO MOB
BOJIOPO/A U yTriepoja.

Crioco0br 0003HaUEHUS

H30TOIOB

MOHATHI «aTOM», «XUMHYECKHI DJISMEHT,
HCIIONb3Ysl 3HAKOBYIO CHCTEMY XUMUHU.
PackpbiBaTh CMBICI OHSATUI «U30TOMBD»,
«3JIEMEHTAPHBIC YACTUIIBD, KITPOTOHBD,
«HEUTPOHBI».




XapakTepu3oBaTh ¥ CPAaBHUBATH W30TOIIBI
BOJIOPOJIa U yTIIepoa.

JleMOHCTpHUpPOBAThH 3HAHKE CITOCOOOB
0003HaYEHHST U30TOIIOB

Hcropus cos
nmanwst [lepro

Hctopus coznanus [lepuonnue ckoi
CHUCTEMBI XMMHUYECKUX 3JI€ MEHTOB.

JleMOHCTpUpPOBATh 3HAHUE UCTOPUHU CO3/1a HUA
Ilepronnaeckoit CUCTEMBI XUMHUYIECKUX

IHYECKOU Ilepunonnunocts. [lepuo quueckuit 3JIEMEHTOB.
CUCTEMBI 3akoH Jl. 1. Mennerne eBa. PackpbIBaTh CMBICT HOHSATHS
XUMHYECKUX [lepnonnueckas cucrema. «IIEPUOTUIHOCTEY.
3JIEMEHTOB Kuszne u oesmenvrnocmos PackpsiBaTth cmbicn lepuoanyeckoro 3akoHa
. U. Menoeneesa. J1. 1. Meueneesa.
JemMoHcTpanuu HHemoncmpuposams 3nanue naubosnee eaic-
[Tepuonnueckas cucrema HBIX C8EOCHULL O HCUZHU U OesIMEe/IbHOCMU
XUMHYECKUX 3JIEMEHTOB /. JI. 1. Menoeneesa.
U. MenneneeBa Habmnro1ate 1eMOHCTPUPYEMbIe MaTepHAIbI U
OIHCHIBATh UX C MOMOIIBIO POJIHOIO SI3BIKA U
SI3bIKA XUMHUH
CtpyxkTrypa Ilepuoanueckas cucrema PackpbIBaTh CMBICT MOHSTHS
ITepuonnue ckoui | . . Menneneesa. [nuanbIi «Ilepuoguueckas cucreMar.
CHUCTEMBI U KOpOTKUH BapuaHThI [lepuoan OnuceIBaTh CTPOCHUE JITMHHOTO U KOPOTKO TO

yeckoit cuctemsl J[. 1. Mennene esa.

[Teproapl: KOPOTKUE U JUTHH HBIE.
I'pymmsl, rinaBHbIe 1 10004 HbIE
noarpynnsl. Mudopmanus

0 XUMHYECKOM DJIEMEHTE, COIEP
kartasicst B [lepuoauaeckoit cu
creme /1. 1. Menneneesa. JKuszno u
oesimenvrocmos H. Bopa.

BapuaHToB [lepuoanueckoi cucTeMsl

JI. . Menneneesna.

XapakTepu3oBaTh XUMUUECKUH AJIEMEHT Ha
ocHOBe UH(pOPMAIUH, CoJIepKaIlIeHCs B
Ilepuonnueckoii cucreme . 1. Menaeneena.
Jemoncmpuposams 3HaHue Haubonee 8a;c-
HbIX C8EOEHUTL O IHCUZHU U OESTMENbHOCU
H. bopa.




IIpooonscenue maoi.

Kosmaectso
4acoB, XapakTepHCTHKA 0CHOBHBIX BHI0B
OTBOJAMMBIX Tema ypoka OCHOBHOE COJepsKANHE TeMbl JesTeJbHOCTH  00yyaromerocs (Ha
Ha JIAHHYI0 YPOBHe Y4eOHbIX JeiicTBHI)
TemMy
JdemoHcTpanun HaGmronate 1eMOHCTpUpYEMBbIE MaTepHaNIBl U
ITepnonnueckas cucrema OIMCBIBATh UX C TIOMOIIBIO POJHOIO SI3bIKa U
XMMHUYECKHUX 3JIEMEHTOB /I. SI3bIKA XUMUHU
N. Menneneena
1 ATOMBI Monekymna. [Tonstre o xumuye ckoii | PackpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX
COEUHSIIOTCS cBsi3U. BemecTBa MoJieKy JISIpHOTO M | MOHSTUH «aTOM», «XMMHUYECKUI 2JIEMEHT,

B MOJICKYJIbI

HEMOJICKYJISIPHOI'O CTPOCHUS, UX

xapakrepucTrka. CTpoeHre MOJIeKyI.

Mogenu MOJIeKyII: IIapOCTEP’KHEBBIE
U MacitabHbie. MoJeKysipHast
macca. [Ipumepsl BemiecTs moie
KYJSIPHOTO CTPOCHHUS: TIEPEKUCH
BOZOPOa, MOJIEKYJISIPHBIH BOAO POJ,
MOJIEKYJISIPHBIM KHUCIIOPOJ, 030H,
MOJIEKYJISIPHBIH a30T, MO
JIKYJISIPHBIA MO/, BOJIA, aMMHUAK,
YIIJIEKHCIBIN Ta3, QyiiepeH, MeTaH,
STHIICH, CITUPT (ITHJIOBBIA CIIUPT),
TJIHIEPUH, YKCYC (YKCYCHast
KHCJIOTa), TJIF0K03a, caxap
(caxapo3sa).

«MOJICKYJIa», UCIIOJIB3Ys 3HAKOBYIO CHCTEMY
XHAMHH.

PackpbIBaTh CMBICI HOHSITHS «XHMHAYCCKast
CBSI3bY.

PackpbIBaTh pa3anyre MEKAY BEIISCTBAMU
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSL.
IIprBOANTH IPHUMEPHI BELIECTB
MOJIEKYJISIPHOTO CTPOCHHUSI.

OnwuchIBaTh CTPOCHUE MOJIEKYII [0 UX
MOJICIISIM.

HaspiBate xumuueckue smeMeHThl. OnpenensTs
COCTaB BEIECTB (KAYEeCTBECHHBIN U
KOJIMYECTBEHHBIH ) 110 UX (opMyIiam.
BBIYHCIATE OTHOCUTENBHYIO MOJICKYJISIPHYIO
Maccy BEIICCTB.




JdemoncTpanun

OO0pa3ubl BEIIECTB MOJIEKYJISIP
HOTO ¥ HEMOJIEKYISIPHOTO
CTPOCHUSI.

Mogenu HEKOTOPBIX MPOCTHIX
MOJIEKYJT (BOAa, YIJIEKUCIIBIN ras,
KHCIIOPOJT, BOJIOPOT)

Cocmasnsams popmynvl eewgecmes no amom-
HbIM NPOYEHMAM U COOMHOWEHUIO MACC
271eMeHmOo8.

Haszvieamsb monexyisaphvie geuiecmaea no ux
popmynam: nepekucs 8000pooa, MONEKYAD-
MBI BOOOPOO, MONEKYISIPHBIL KUCIOPOO,
O30H, MOACKVISIPHBLU A30M, MOAEKYISIPHbLU
u00, 800a, AMMUAK, VeIIeKUCAbLU 2a3,
@ynne- pen, meman, dmMmunien, CRUPM
(amunoewslil cnupm), enuyeput, YKCyc
(YKCcycHas Kucioma), enoKosd, caxap
(caxapo3sa).

Ha6monaTh 1eMOHCTpUpYeMbIe MOJEIN
MOJICKYJI.

Jlenate BBIBOJBI IO pe3yIbTaTaM

MPOBEJICHHBIX HAOJIIOICHUN

l"a3pl,  KUIKO
CTU U TBepIble
BEIIleCTBA

ArperaTHble COCTOSIHUS Bellle CTBa
(TBepmoe, )KXuaKoe, razo odpazHoe)

u ux xapakrepuctu ka. CTpoeHne
BOJIbI B TBEPJIOM, KHJIKOM U
razo00pa3HOM COCTOSTHUH.
Kpucramminueckue u amopdHbie
BEIIECTBA.

Du3nyecKre NPOLECCH: IIaBIIC HUE,
KPHUCTAJUTH3AIIHs, CIIape HHe,
KOHJICHCAIIUSI, CYyOIMMAaITus
(Bosronka). du3nvecKue CBOM CTBa
BeIlIeCTBa (TeMIeparypa IUIaBICHHS U
TeMIiepaTypa KUIICHHUs).

OnuceBaTh CBOMCTBA TBEPABIX, KHUAKUX,
ra3000pa3HbIX BEIIECTB, BBIACISIST UX
CyIIECTBEHHbBIC MPU3HAKH.

PackpsiBaTh CMBICT TTOHATHI «KPUCTAILIA YECKHE
BEIIECTBa», «aMOP(HBIE BEIIECTBaY,
«puU3nYecKre CBONCTBAY.

OrnpeaensTh MOHATHS «TeMIlepaTypa
MIJIaBIICHUSD), «TEMIIEpaTypa KATICHUS.
TIpuBOIUTE IPUMEPHI KPUCTALTHIESCKHX U
aMOpP(HBIX BEIIECTB.

XapakTepr3oBaTh (HU3HUECKUE TPOIECCHI:
IUIABJICHHUE, KPHUCTAJUIN3AIIHIO, HCIIAPCHHUE,
KOHJICHCAIIMIO, CyOIMMaIiiio (BO3TOHKY).




IIpooonscenue maoi.

Kosmyectso
4acoB, XapakTepucTHKA 0CHOBHBIX BHI0B
OTBOJIMBIX Tema ypoka OCHOBHOE COJePAKAHNE TeMBI AesiTelbHOCTH - 0Dyyatomerocs (Ha
Ha JIaHHYI0 YPOBHE Y4eOHbIX JeiicTBHii)
TeMy
JdemoncTpanun XapaKTepHu30BaTh 3aBUCUMOCTDb (PU3MUECKUX
ITnaBnenue Bocka (nmapaduHa) CBOWCTB BEIIECTB OT CTPOCHHS BEIIECTB.
Kak mpuMep puzuaeckoro HaGnronare 7eMOHCTPUPYEMBIE OIIBITHI
SIBJICHUS. 1 OIMCHIBATh UX C IOMOMIBIO POJHOTO SI3bIKA U
Kunenne BOIbI Kak mpuUMep SI3BIKA XUMUH.
(hM3HUECKOTO SIBICHUS Jenate BBIBOJBI IO pe3ysIbTaTaM MPOBEIEH HBIX
HaOJFOIEHUH 1 XUMUYECKHX OITBITOB
1 Kpucramnnae Kpucramsl. Kpucrammmaeckas OnpenensiTh MOHATHS «HOH», «KPUCTAILIBD»,
cKkasgs  cTpyKTy | peurerka. Monsl. Kpucrammuue ckas | «KpHCTaLTMYecKasl perieTkay.
pa BemecTBa peuerka noBapeHHo# conn. Dopmbl | JleMOHCTpHpOBaTh 3HaHHUE O (hopmax
KPUCTAIJIOB PA3JINIHBIX BEIIESCTB KPUCTAJIJIOB Pa3IMYHBIX BEIIECTB.
(xy0, okTa’Ip, nojae Kaxap, pomOosap,| Habmronarh 1eMOHCTpUpyEMbIe MaTepHUalIbl U
cToy04uaThIe OTIHCHIBATH MX C IIOMOIIBLIO POJHOTO SI3bIKA U
U IUIACTUHYATHIE KPUCTAILIBI). SI3bIKA XUMUH.
Cpoctku. [py3sl. JleHapuTsI. Jlenaths BBIBOABI IO pe3yJIbTaTaM
Jdemoncrpamuu Kprcrammmaeckas MPOBEACHHBIX HAOJIFOACHHI
peleTka xjaopuaa HaTpus
2 Kraccuduka Kitaccugukanus BemecTs BBIABIATE pa3nudust MEXITy HHIUBHIYaTbHBIM

s BEICCTB

10 COCTaBy. I/IHI[I/IBI/IJIyaJ'IBHLIe

BCIICCTBOM U CMECHIO.




(4ucTHIC) BEUIECTBA U CMECH.
[Tpocreie BemiecTBa. CloKHbBIC
BeIlIeCTBA (XUMUYCCKUE
COCJTMHCHUS).

MeTasibl 1 HEMETaJlIbl, UX CBOUH
crBa. Heoprannueckue u opranu
geckue BemniecTBa. OCHOBHBIE
KJIACCHI HEOPTaHMYECKUX BEIIECTB:
OKCHJIBI, KHCJIOTHI (COJISTHASI, CepHAs,
a30THas, yrojapHas, pochopHasi),
cosii, ocHoBaHwus. lllemoun.
JdemMoncTpanun

O0pa3ubl HHANBUIYATbHBIX
BEIIEeCTB (METaJlIbl, HEMETAILJIBI,
CJIO’KHBIC BEIECTBA) U cMeceH
(pacTBOpBI, TPaHUT).

3HAKOMCTBO ¢ 00pa3namMu
OKCHJIOB, KHUCJIOT, COJIEH,
OCHOBaHUM

IIpuBoaUTE IPUMEPHI HUHAUBUYAJIBHBIX
BEILIECTB U CMECEH U3 MOBCEHEBHOM KU3HU.
PackpsiBaTh CMBICTT OCHOBHBIX XHMHYECKHX
MOHSITUI «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEIIECTBOY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY
XUMUH.

KraccuduuupoBars BelecTBa Ha IPOCTHIC U
CJIO’KHBIE, METAJUIbl U HEMETAJIIBI,
HEOPTraHMYECKHE U OPraHHUYeCKHeE.
XapakTepu3oBaTh CBOMCTBA METAILIOB 1
HEMETaJIJIOB.

TIpuBOANTE PUMEPHI BEMIECTB MPOCTHIX U
CIIOKHBIX, METAJUIOB Y HEMETAJIIOB,
HEOPTraHMYECKUX U OPraHUYECKHX.
KiaccudunmpoBars HeOpraHMUeCKUe BEIIE CTBA
Ha OKCH/JIbI, KUCJIOTBI, COJIM, OCHOBAHUSI.
XapakTepru3oBaTh OCHOBHBIE KIJIACCHI HEOPTa
HUYECKHX BEIIECTB: OKCUOB, KUCIOT,
OCHOBAHHH, COJICH.

Hasvieams coeOuHeHuss u3yueHHblX
KIACCO8 Heop2aHUu4ecCKUx 6eulecma.
Habmnronate 1eMoOHCTpUpyeMbIe 00pa3IibI

Y OTTHCHIBATh WX C MIOMOIIBIO POTHOTO SI3BIKA U
SA3BIKA XUMHHU.

Jlenatb BBIBOABI MO pe3ysibTaTaM
MIPOBEACHHBIX HAOJIIOACHHI

[IpeBpamenus
BEILIECTB —

dusznueckrue 1 XUMHUYECKUE
SIBIICHUSI. XHUMHYECKast peakus.

PaCKpI)IBaTL CMBICJI TIOHSITUM «XHUMU YECKHE
SBJICHUSD), (((1)I/I3I/I‘JCCKI/IC SABJICHUS .




IIpooonsicenue maoin.

Koanuecrso
4acoB, XapakTepHCTHKA 0CHOBHBIX BHI0B
OTBOJHMbIX Tema ypoka OCHOBHOE COTePKAHNE TEMBI NeSITeLHOCTH  0By4atomerocs (Ha
Ha [IAHHY10 YPOBHe Y4eOHbIX JeiicTBHii)
Temy
XAMHUYECKUE Pearentsl n mpoaykThl peakiuu. | OnpenensTs NOHSTUS «PEAreHThD,
peaknun 3aKOH COXpaHEHUsi MacChl. YpaB | «IPOAYKTHI PEaKIIUM».

HEHHE XUMUYECKON peaKlHH.
Koaddunuentsr. [IpusHaku xu
MHUYECKHX peaKlHil: "3BMEHEHHE
11BeTa, 00pa3oBaHUE OCaJIKa,
BBIJICJICHHE I'a3a, BBIJCICHUE WIIN
IOTJIOIIEHHE TeIl1a, BOSHUKHOBE HUE
CBeTa.

JemMoncTpaunu

Topenune BockoBoi (mapaduHO BO¥A)
CBEUHU KaK NPUMEP XUMHUYE CKOTO
aBieHus. [losiBnenne okpacku
(dbenondranenHa B npu CyTCTBUH
mesioyu (M3BECTKOBOM BOJIBI) KaK
XUMHueckoe siBieHue. [lomytHenue
HU3BECTKOBOM BOJIBI MPU IEUCTBUM
YIJIEKHCIIOTO ra3a Kak XUMHUYEeCKoe
SIBJICHUE.

Peaknun, nemoHcrpupyromme
MIPU3HAKK XUMUYECKUX pPeaK LUid:
B3aUMO/ICHICTBHE IIEPMaHTa HaTa
KaJusi ¢ CyJb(QUTOM HATPHS

Pazingate XuMudecKue u GU3MICCKUEC

SIBIICHUSI.

PackpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX
MOHSTHH «XUMHUYECKasi POPMYJIay, «XUMH YecKast
peaKIus», UCTIONb3Ysl 3HAKOBYIO CHCTEMY XHUMHH.
PackpbIBaTh CMBICIT 3aKOHA COXPAHEHUS MACChI
BEIIIECTB.

Ha3sbiBaTh Npu3HAKK U YCIOBHSI IIPOTCKAHHS
XUMHUYECKHUX PEaKIIH.

BBISBIATE IPU3HAKH, CBUICTCIBCTBYIOIINE O
MIPOTEKAHUN XUMHUYCCKON PeaKIiu

[IPU BBITIOJHEHUH XUMHUYECKOTO OTIBITA.
Cocmagnsme ypagHeHusi XUMU4ecKux
peaxyuil no cxemam peaxyuil.

Hab6mronate 1eMOHCTPUPYEMBIE OMBITHI

¥ OITUCHIBATh UX C TIOMOMUIBIO POIHOTO SI3bIKA H
SI3BIKA XUMHH.

JenaTp BBIBOABI 110 pe3ysIbTaTam

MPOBEICHHBIX XUMUYCCKUAX OIBITOB




B KHCIIOW cpefie, B3anMOJICHCTBHE
XJIOpHUa HATPUSL C HUTPATOM
cepebpa, B3auMO/IeiCTBHE KapOo
HaTa HATPUS C COJSTHOU KUCIIO TOMH,
B3aMMOJICHCTBHE XJIOPHIa AMMOHHUS
C THIPOKCHJIOM HATPHsl, TOPECHUE
MAarHus

TEMA 2. DKCIIEPUMEHTAJIBHASI PABOTA C BEHIECTBAMHU
10 a)
PactBopenne PactBopenue. PactBopurens. PackpsiBaTh cMBICT TOHATHI

PactBop. PactBopumocTs. Hacsl
LIEHHBIM pacTBOp. MaccoBast 1015
(IporieHTHAs KOHIICHTPA ITHsT)
PacTBOPEHHOIO BELIECTBA.
JlaGoparopnas nocyza: npoOoHup K,
XHUMHWYECKHE CTaKaHbI, KOJ ObI
(IUIOCKOJIOHHBIE C IIAPOBUJ HBIM U
KOHHUYECKHUM TYJIOBOM), BOPOHKH,
LUIMHIPBI, MEH3YPKH, IUIIETKH,
LInaTesu, JIOKKH, CTYIKH C

IMECTUKaMH, BBIITAPUTCIIbHBIC YalllKW.

JlemoHcTpanumn

PacTBOpEI MenHOTO KyTmopoca
Ppa3IMYHOIN KOHIIEHTPALIMH.
JlaGoparopnas nocyza.
Jlabopatopubiii onbIiT 1. Ilpuro
TOBJICHUE pAacTBOpa IOBApEHHOMN
COJIN.

«pacTBOpeHHUE», «pacTBop». OnpenensiTh
MOHSITHSI «PACTBOPUTEIIBY,

«pPacTBOPUMOCTDY, «HACHIIIICHHBII PACTBOPY.
PasznuuaTh 1 Ha3bIBATH XUMHUYECKYIO IIOCY 1Y:
MPOOUPKH, XUMUYECKUE CTaKaHBI, KOJ OBbI,
BOPOHKHU, HUWINHAPBI, MCH3YPKH, IMUIICT KU,
LIMTATEIH, JIOXKKH, CTYIKU C IECTHKAMH,
BBITIAPUTEITbHBIC YaIIKH.

BBIYHCIIATE MACCOBYIO TOJIF0 PACTBOPEHHOI'O
BEII[ECTBA B pacTBOpE.

TTonb30BaThCs 1a00PaTOPHBIM
000pyIOBaHUEM U TTOCYHOIL.

Hcrmonb30BaTh Ha MPAKTUKE TIPUEMBI
MPUTOTOBJICHHUS PACTBOPA.

Ha6ummroaTh 1eMOHCTPUPYEMBIE PACTBOPHI U
1a00paTOPHYIO MOCYLY.

Habiroaars caMOCTOSITEIBHO TPOBOMMBIC
OIIBITHI U OITUCHIBATH WX C IIOMOIIBIO POIHOTO
SI3BIKA W SI3bIKA XHMHH.




IIpooonscenue maoi.

KomuuectBo
4acoB,
OTBOTHMBIX
HA 1aHHYI0
TeMy

Tema ypoka

OcHoBHOE cofep:KaHHE TeMbl

XapakTepHCTHKA 0CHOBHBIX BHI0B
JesTeJbHOCTH  00yyaromerocs (Ha
YPOBHe Y4eOHbIX JeiicTBHI)

JlaGopaTtopublii onbIT 2. [Ipuro
TOBJICHHE PAcTBOPA MEIHOTO
KyIopoca

Jlenath BBIBOBI 110 pe3yJIbTaTaM IMPOBEICH HBIX
HAOJIOJICHUH M XUMHUYECKHIX OIBITOB.
CoOnronaTh paBuiia 0e301acHON paboThI MpU
MIPOBE/ICHUH OIIBITOB

IIpakTnye-
ckas padora
Ne2.
IIpocreitmme
XUMHUYECCKHEC
ornepanuu

ITepenuBanue xxugkoctu. OTO60P
KHMIKOCTH C HOMOILBIO
CTEKJSIHHOM TPpyOOUKH

Hcrnonb30BaTh Ha MPAKTHKE TPUEMBI ITepe
JIMBAHUS )KUIKOCTH U 0TOOpa )KUIKOCTH

C TIOMOIIBIO CTEKIITHHOW TPYOOUKH.
JIeMOHCTpUPOBATh 3HAHUE PA3ITMIHON
XAMHUYECKOU MOCYIBI.

TTonp30BaThCs 1a00pPATOPHBIM 00OPYAOBAHHU €M U
MOCYI0H.

HaGmonaTs caMoCTOATENBHO TPOBOIUMBIE
OTIBITHI U OIUCHIBATD UX.

Jlenate BBIBOJBI IO pe3yJIbTaTaM MPOBEAEH HBIX
XUMHYECKHX OITBITOB.

Colnroath npaBuiia 6€301acHON paboThI

TIPH TIPOBEICHUU OIBITOB

dunbTpoBa
HUE

dunprpoBanue. OUIBTPHI.
W3roronenue GpuiabTpa. Marepuaist
JUIsl QUIIBTPOB.

Onpenenars NOHATUS «DUIbTPOBAHUEY,
«GUWIBTPBD».

JleMOHCTpHUpOBaTh 3HAHUE Pa3INYHON
XAMHUYECKOU MOCY/IBI.




3HaueHune GUILTPOBAHMS B
ITOBCETHEBHOM YKH3HH.
Jdemoncrpanun

OO0pasiibl GUIBTPOB.
JlaGopaTtopHblii onbIT 3. Pazne
JICHHE CMECH I1eCKa M MOBapeH HOU
cosii (GpUIBTPOBAHUEM

MBroToBIsATH GIIIBTP U3 QPHIETPOBATHHON
Oymaru.

TTonp30BaThCs 1a00paTOPHBIM 00OPYOBAHU €M U
TIOCYTOH.

Hcronp30BaTh Ha MPaKTUKE TPHEM
(unbTpoBaHUSI.

HaGmonare neMoHCTpUpYyeMbIe MaTepUaIbL.
Hab6mo1ate caMOCTOSITEIIBHO ITPOBOIUMBIE
OTBITHI M OMKCHIBATH UX C TIOMOIIBIO POJHOTO
SI3BIKA W SI3BIKA XUMHH.

Jenate BBIBOJBI ITO pe3yJIbTaTaM MPOBENEH HBIX
XUMHUYECKHX OIBITOB.

Co0moarth mpaBmiia 6e301macHoi padboThI

[IPH NIPOBEICHUH OIBITOB

Harpesanue

Harpesanue. CriocoObl HarpeBa Husl.

Kanpuunamnus. O6opyaoBa HUE U1
HarpeBaHUs: Ira30BbIC I1CYH,
9JIEKTPUYECKHUE ITeUH,
3JIEKTPOIUIUTKH, Fa30BbI€ TOPEJIKU U
CIUPTOBKH.

JlemoHcTpauuu

OO6opyoBaH#e JUIsI HArPEBaHUS:
SJIEKTPOILIUTKH, Ta30BbI€ TOPEN KU
u cnupToBKU. Harpesanue
JKUJIKOCTEH B CTaKaHEe U B TIPO
oupke. Beienenue xiopoduinia u3
3€JICHOTO JIUCTA TPH 00padoT Ke ero
TOPSTYMM STHIJIOBBIM CITUPTOM.

OnpenemnsiTb NOHATHS «HATPEBAHHEY,
«KAJIBIIUHALUS.

JleMOHCTpUPOBATh 3HAHUE PA3ITUIHBIX

CIIOCOOOB HarpeBaHUsI.

PasnuaTh 1 Ha3bIBaTh 000PYAOBAHHE IS
HATrpPEeBaHUs: Ta30BbIE TIEUH, MIEKTPUIECKUE TeUH,
SIEKTPOIUTUTKH, Ta30BbIe TOPEIKH

¥ COHPTOBKH.

HarpeBats BemecTa Ha 3JEKTPOILIATKE.
ITonb30BaThCst 1a0OPATOPHBIM 00OPYJOBAaHU €M U
MOCY 0.

OnuceIBaTh CTPOCHUE IIaMEeHU cBeud. Habmonats
obopynoBanue Juisi HarpeBanus. HaGmonare
JEMOHCTPHPYEMBIC H CAMOCTOS TEIHHO
MMPOBOJAUMBIC OIBITHI U OIMUCHIBATH UX




IIpooonscenue maoi.

Koanuecrso
4acoB, XapakTepHcTHKa 0CHOBHBIX BIIOB
OTBOJAHMBIX Tema ypoka OCHOBHOE COJepsKANNE TeMbI JeATeJbHOCTH  00yyawoerocs (Ha
Ha [IAHHY10 YPOBHe Y4eOHbIX JeiicTBHii)
TeMy
JlaGopaTtopHsblii onbIT 4. Harpe C MOMOIIBIO POAHOTO SI3bIKA U SI3bIKA XUMHUH.
BaHHE Ha JIEKTPOIUIHTKE. JlenaTh BBIBOMBI IO pe3yiIbTaTaM IPOBEICH HBIX
JlaGopaTopHslii onbIT 5. Ctpoe HaOIIOICHUH U XUMUYECKUX OIBITOB.
HHE TUTaMEHU CBEYn Coburonarh npasuiia 6€301acHOl padboThl
MIPY NIPOBEJCHUH OIIBITOB
1 BrinapuBanue Brmmapusanue. JlabopatopHoe OrnpenensTh MOHITHS «BbIITAPUBAHUEY,

U KpUCTAJLIU
3a1us

000pynOBaHME AJIS1 BBIIAPUBAHMS:
razoBasi FOpeJiKa, IEKTPOILIUT Ka,
BhINTapUTeIbHas (papdhopoBasi vaika,
BozstHast OaHs. JucTu siuus
(neperonka). JIUCTHILISATO PHI.
JuctriumpoBaHHas BOJa.
Kpucrammsanus. Ocobernocta
pocTa KpUCTaILIOB.

JdemoncTpanun

OO0opynoBaHHe AJIS1 HATPEBAHUS:
9JIEKTPOIUTATKH, Ta30BbIe TOPEIKU U
criupToBkH. Kpucran im3anus
HHUTpaTa KaJIUs NPH OXJIKIECHUU €ro
HACBIIIEHHOT'0 PacTBOpa.

CIACTUIISIUS, «KPUCTAJLTU3ALNSD).
PasmuaTh 1 Ha3BIBaTH 000OPYJOBAHUE ISt
BBITIAPUBAHHUS: Ta30BYIO TOPEIKY, JJIEKTPO
IJIUTKY, BBIIAPUTEIbHYIO (paphopoBylo HalIKy,
BOJSIHYIO OaHIo.

XapaKTepHu30BaTh OCOOCHHOCTH POCTa
KPUCTAJLIIOB.

HarpeBatp BemiecTBa Ha AIEKTPOILIUTKE.
Hcrmonp30BaTh Ha MPAKTUKE TPHEM
KPUCTAJITU3AIINH.

JleMoHCTpHUpOBATH 3HAHUE PA3TUIHON
XUMHUYECKOU MOCYIbI.

Ionp30BaThCS TAOOPATOPHBIM

000pyIOBaHHUEM U MTOCYI0H.




JlabopaTopHblii onbIT 6. Kpu
CTAIITA3AINS KATMAHOW CEeTUTPBI

HaGnronate 060pyioBaHue Juisi HArpeBaHHUs.
Habnromars 1eMOHCTPHPYEMBIE H CAMOCTOS
TEJILHO IIPOBOMMBIC OIBITHI U OITUCHIBATH UX C
ITOMOIIBIO POJIHOTO SI3bIKA ¥ SI3bIKA XUMUH.
Jlenath BBIBOABI 10 PE3yiIbTaTaM MPOBEICH HBIX
HaOJIIOICHUH M XUMHUYECKHUX OIBITOB.
Cobnroath npasuiia 6€301acHOM paboThI

IIpu MPOBCACHUUN OIIBITOB

IIpakTHyeckas
pa6ora Ne3.
TIpaBuna pabo TeI co
CIIUPTOB KOM.
HarpeBanue
YKUJIKOCTEHN

ITpaBusia paboOThI CO CTUPTOBKOIA.

HarpeBanue xuakocreii.
IIpaBuna nHarpeBanus
JKUAKOCTEN

JleMOHCTpHPOBaTh 3HAHUE MTPABUI PAOOTEI

CO CIIIPTOBKOM U IPaBHII HATPEBaHUS
JKAJKOCTEN.

OmnwuchIBaTh CTPOCHHE CIHPTOBKU. Harpesats
JKUJIKOCTH Ha TUIAMCHH CIIUPTOB KU, 3a)KUTaTh
U TYHIUTH CIIUPTOBKY.

JleMOHCTpUPOBATE 3HAHUE PA3THIHOI
XUMHYECKOH IMOCYbI.

Ionp30BaThCS TAOOPATOPHEIM 000OPYIOBAHU €M
H IIOCY I0.

Habmroath caMOCTOSTEIIEHO IPOBOIMMEBIC
OIIBITHI U OMHCHIBATh UX C IIOMOIIBIO POJTHOTO
A3BIKA W S3bIKA XUMHH.

Cobmronats npasuiia 6e301acHoi padboTs
TIPH IPOBEICHUN OITBITOB




HeMOHCTpHpOBaTB 3HAHUC paSJII/I'{Hoﬁ

Hexoropsie AncopOrus. Y CTpoicTBO o
XUMHYCCKOU IMOCYbI.
CrocoObI npotuBorasa. JMCTHIUIISIIUS, UK - 5
OJIB30BAaTbhCA JIa0OPATOPHBIM
pazzeseHus neperoxka. JucTiwuinpoBaHHas paTopH!
cMecei . o 000pyI0BaHNEM U TOCY IO
. Boja U e€ momyuenue. droranus. Hab6101aTh CaMOCTOSTENBHO IIPOBOAUMBIE
OIIBITHI U OIMMUCBHIBATH UX C NTOMOIIBIO POAHOTO
JlaGopaTopHbie  OmbIThI.  DiOTAIUSA s3BIKa M A3BIKA XUMUH.
(CEPEL H5 CMCCH € DCTHBIM TICCKOM. Coburoath npaBuiia 6€30MacHOi paboThI
Ipu IMpoOBEACHUHN ONIBITOB
TEMA 3. BEIIECTBA BOKPYI' HAC (10 )
Bosnyx Bozayx. Atmocdepa 3emiu. XapakTepH30BaTh COCTAB BO3AyXa APEBHEU

U KHCIIOPOJ]

XuMHueckuid coCTaB BO3/yXa.

3emin.




IIpooonscenue maoi.

Kommuectso
4acoB,
OTBOJHMBIX
Ha JIAHHY10
TeMy

Tema ypoxa

OcHoBHOE cofiep:KAHHE TeMbl

XapakTepHCTHKA 0CHOBHBIX BHI0B
JeATeJbHOCTH  00yyawoerocs (Ha
YPOBHe Y4eOHbIX JeiicTBHii)

CpolicTBa Bo3ayxa. BimaxHOCTE.
Kucnoposn — camblil akTHBHBIN
KOMITOHEHT Bo3ayxa. ['opeHue
BelecTB B Kuciopoze. Oxucie Hue
KHCJIOPOJIOM OPraHUYECKUX BEIIECTB
— HUCTOYHMK DHEPI'HM JKUBBIX
opranu3moB. Paznene Hue Bo3ayxa
Ha a30T U kucio pox. [Ipumenenue
kucaoposa. CoctaB Bo3nyxa
npesHelr 3emun. KadecTBo Bo3myxa.
TokcuuHbIe BeniecTBa B BO3/IyXe€.
O30H.

JdemMoncTpaunu
JleMOHCTpaIlMOHHBINA OIBIT
«Kwucnopox u3 TabIeTok»

OOBSCHSIT TOSIBIICHUE KHCIOPOIa B
atMocdepe 3emin.

OnwuchIBaTh Coco0 pa3ieeHus BO3ayXa Ha
KHCJIOPOJ U a30T.

XapakTepru3oBaTh CBOMCTBA BO3IyXa B CpPaB
HEHHH CO CBOMCTBaMHU BXO/SIIUX B HETO
WHMBUIYAIbHBIX BEIICCTB.

XapakTepu3oBaTh (GU3HUUSCKUE U XUMHUYE CKUE
CBOICTBA MPOCTOr0 BELIECTBA — KHCIOPOAA.
XapakTepu3oBaTh MPUMEHEHHUE KHACIOPOIA.
TIpuBOIUTE IPUMEPHI TOKCHYHBIX BEIIECTB B
BO3/yXE.

O1eHUBATH BIMSIHUE XUMHYCCKOTO 3arpsi3
HEHUS OKPYIKaIOIIEeH Cpelibl Ha OPraHu3M
YeIloBeKa.

HUcnonvzoeams npuobpemernHovie 3HAHU
OJIs1 IKOJNO2UYECKU SPAMOMHO20 NOBEOCHUS
6 OKpyorcarowell cpeoe.

O6BeKkmusHoO oYyeHUBams UHDOPMaAyUIo

0 8eUECMEax U XUMUYCCKUX

npoyeccax.

Kpumuuecku omHocumscsi K nceeOOHaY Y-
HoU uH@opmayuu, HedoObPOCco8eCMHOU




peKiame 8 cpeoCcmeax Maccosou
un@opmayuu.

Hab6mroath 1eMOHCTPHUPYEMBIE OTIBITHI

¥ OITUCHIBATH X C IIOMOIIBIO POJHOTO sI3bIKA U
SI3BIKA XUMHH.

Jenate BBIBOJIBI ITO PE3yJIbTaTaM MPOBEICH HBIX
XUMUYECKUX OTIBITOB

Bona

Boga — camoe pacnpoctpa HEHHOE
Ha 3eMJIe CJI0)KHOE BEILECTBO.
Kpyrosopor Bojibl Ha 3emite.
ArperaTHble COCTOSHHS BOJIBI.
IIpecnas Bona. JlucTiiuin poBaHHas
Boza. Boga — ocHOB HOM
KOMITOHEHT BCEX JKHBBIX
opraHusmoB. Bozna B opranusme
yesoBeKa. Poib BOJIBI B TPOMBIII
JICHHOCTH U CEIbCKOM XO3SHCTBE.
CtpoeHune MOJIEKYITbI BOJIBI.
Monexyna 600bl Kak OUNoOb.
Booopooras cesi3b u ee iusiHue
Ha gu3zuueckue ceoUCmea G00bl.
Bopa — Baxuelmmii pacTBO
putenb

OmnpenemnsTs HOHATHS KIIPECHAs BOIA»,
«IUCTWIINPOBAHHAsI BOJA». XapaKTepu30BaTh
(buznueckre cBONHCTBA BOJBL.

PackpbIBaTh poiib BOJIBI B OpraHU3MeE YeJIOBeKa,
MIPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.
BpruucnsaTe aTOMHYI0 M MacCOBYIO JI0MIO
2JIeMEHTa IO XUMHUYECKOH popmyie
Ha MPHMEpPE BOJIBL.

Packpvreams cmuica
«BOOOPOOHAS CBSA3b Y.
Yemanaenueams npuuunno-cneocmeennvie
CBs3U  MedHCOYy CmpOeHUuem 600bl U ee
Qusuue- ckuMU C8OUICMBAMU

NOHAMUA




Penrenue 3amau

MaccoBast 70J1s1 2JIeMEHTa

BpIynciiaTe aTOMHYIO M MAaCCOBYIO JIOJIO
3J€MEHTa 10 XUMHUECKOH Gopmyie

YriekucibIi
ras

Vraekucnslil ra3: coctaB U CTPOE
HME MOJIEKYJIbl. ArperaTHble
COCTOSIHUS U (PU3MYECKUE CBOHCTBA
YIJIEKHCIIOTO ra3a.

XapakTepu3oBaTb COCTaB M CTPOEHUE MOJe
KyJbl, BXKHEHIINE (PU3NYECKHEe U XUMHYE CKHE
CBOICTBa YIJEKUCIOr0 rasa M €ro pojib B
TpUpoJie.




IIpooonscenue maoi.

Kosmuectso
4acoB, XapaKkTepucTHKA 0CHOBHBIX BU/I0B
OTBOJIMBIX Tema ypoka OCHOBHOE COJePAKAHNE TeMBI AesiTelbHOCTH - 0Dyyatomerocs (Ha
Ha [IAHHY10 YPOBHe Y4eOHbIX JeiicTBHii)
TeMy
PacTBOpHMOCTB yIiIeKUCIOTO ra3a B OrneHnBaTh BIMSIHUE XUMHYECKOIO 3arpsi3
BOJIC. YTOJIbHASI KUCJIOTA. HEHUS OKPYIKAIOMIeH cpebl Ha OPTaHNu3M
XumMuueckasi akTUBHOCTh yTIJI€ 4eJ0BeKa.
Kucyoro rasa. Pons yriekucioro O6BeKmMuUBHO OYeHUBAMb UHDOPMAYUIO
rasa B NpUpoje. YTJIEKHUCIbIN ra3 0 gewecmeax U XuMudeckKux npoyeccax.
— «IApHUKOBBIH rasy. Pocrt Hcnonvzoeams npuobpemenHvle 3HAHUS
COJZIEp)KaHUs YIJIEKUCIIOro ra3a B ot 37('0]102”’-!@6;’{” epamontHozo noeeoemnus
atmocdepe. [Iponeccel, npuBoas 68 OKpydicaroujelt cpeoe. .
II[He K BBIAETCHHIO YITICKHUCIOTO ra3a Pacrio3znaBarh ONBITHBIM ITyTEM YTJIEKUCIIBIN Tas3.
B armocdepy. KauecTsenuas Habmonate 1eMOHCTPUPYEMBIC OTIBITHI
PeAKIHs HA YIICKHCIbI Ta3. M ONIMCBIBATH UX C HOMOUIBIO POJHOIO SA3bIKa U
JleMOHCTpAIMH SI3bIKa XUMUU.
KauectBeHHas peaxius Ha Jlenats BBIBOABI MO pe3ynbTaTaM MPOBEAEH HBIX
YIIEKHCIIBIH a3 XUMHUYECKUX OIBITOB
1 IloBapennas IloBapenHnas conp — XJjopuz XapaxkTepu3oBaTh HAXOXKIEHUE B IPUPOJE,
COJIb HaTpusi. Pu3nyeckue cBoiicTBa cocTaB, (PU3MYECKUE CBOMCTBA, IPUMEHEHHUE U

TMOBapeHHOH CONMHM. 3HAUCHUE
ITOBAPEHHOM COJU ISl JKUBBIX
opranu3mMoB. HaxoxaeHue
TIOBapEHHOM COJM B TIPUPOJIE.
IIpumeHeHune moBapeHHOM COMu.

3HAYEHHUE TIOBAPEHHOM COJIU ISl JKUBBIX
OpraHU3MOB.

KiaccuunupoBaTh IOBapeHHYIO COJIb 110
CTETIeHH YUCTOTHI U 110 CTEIIEHU U3MEIbUeH
HOCTH.




Kamennas comnp (Tranur), ee
no0brya. [ToBapeHHast coyib B
MOPCKOMW BOJIE M COJSHBIX

o3epax. CamocaiouHast COJib.
Knaccudukanms moBapeHHO# conn
II0 CTEIICHH YHCTOTHI U 110 CTEIICHU
HU3MCJIIBYCHHOCTH. I/IO}II/I poBaHHas
TUIIEBas COJb.

Jemoncrpannn Kpucrammyaeckas
pelIeTKa XJIOpUIa HaTpHst

I'pamoTHO 0Opamarses ¢ BemecTBaMu B
IOBCEIHEBHOM JKU3HU.

Habnronate 1eMOHCTpUpYEMbIe MaTepHAIIbl U
OIKUCHIBATh UX C IOMOIIBIO POJHOTO SI3bIKA U
sI3pIKA XMMUH.

JlenaTp BBIBO/BI IO pe3yJibTaTaM IIPOBE/ICH HBIX

HaGJ'IIOJ_'[eHI/Iﬁ W XUMHUYCCKHX OIIbITOB

I'moko3a

I'iroxo3a — camblil U3BECTHBIN
[IPEICTaBUTEIb YIIIEBOIOB.

®opmya rioko3sl. Puznueckue
CBOIICTBa ITIOKO36I. PacTBOpU MOCTB
[IIOKO3BL B Bozie. [Ipumene Hue
TJIFOKO3bI B KOHAUTEPCKOM
MpOMBIIITIEeHHOCTH. [ TIoK03a —
OCHOBHOM UCTOUHMK SHEPIUU KUBBIX
OpraHu3MoB. A3po0OHOe U aHadYPOOHOE
OKHCJICHHE TIIOKO3BL. [ JTMKOTeH 1
KpaxmMall KaK UCTOY HUKH IIFOKO3bI B
JKUBBIX OpraHu3 Max. bposkenue u ero
MIPUMEHE HUE NS TIOTYYCHHUS
MUIIEBBIX IPOLYKTOB.
Jdemoncrpanun

OO0pa3s1bl TIIIOKO3bI, Caxapo3bl,
Kpaxmaia

XapakTepn3oBaTh Ka4YeCTBEHHBINH U KON
YECTBEHHBIH COCTaB MOJIEKYJIbI TJIFOKO3bI, €€
(uzmyeckue u xumudeckue (ropeHue

1 OpOJKeHHUE) CBOMCTBA, IPUMEHEHUE U
HaXO0XXJIEHHUE B IIPUPOJIE.

PaCKprBaT]) 3HAQUYCHHUEC TJIFOKO3bI AJIs1 )KHUBBIX
OpraHU3MOB.

I'pamoTHO OoOpararscsi ¢ BeliecTBaMu B
TOBCEHEBHOM KU3HMU.

HaGmronate 1eMOHCTPUPYEMBIE OIIBITHI

Y OTHCBIBATh X C MTOMOIIBIO POJAHOTO SI3bIKA U
SI3bIKA XUMUU.

JlenaTh BBIBOJIBI TIO pe3ysbTaTam
MIPOBEJACHHBIX XUMHUYECKUX OIBITOB




IIpooonsicenue maoin.

Kosmyectso
4acoB, XapakTepHCTHKA 0CHOBHBIX BHI0B
OTBOJHMbIX Tema ypoka OCHOBHOE COTePKAHNE TEMBI NeSITeLHOCTH  0By4atomerocs (Ha
Ha [IAHHY10 YPOBHe Y4eOHbIX JeiicTBHii)
Temy
1 Munepansl u Mumnepansl. ['opHble TOPOBI. Paznuuars noHATHS «MUHEpaAJIb», KTOPHBIE

TOpHbIE
MIOPO/IBI

XUMHUUECKH COCTaB MUHEpPA JIOB:
KBapla, KalblIUTa, MarLe TUTa

(MarHMUTHOTO >KeJIe3HIKa), POJJOHUTA.

T'opHble opobl: MarMaTuyeckue,
0CaZI0uHbIe, METAMOP(UYECKHE.
I'nuHa, necok, U3BECTHSK, Mpamop:
COCTaB, CBOICTBA, IPUMEHEHUE.
M3BecTh HeraiieHas W ramieHasi:
[IOJIyYeHUE U IIPUMEHEHHUE.
M3BecTkoBas BoJa U M3BECTKO BOE
MOJIOKO.

JdemoHncTpannu

Komnexnust « MuHepaisl ¥ rop Hble
nopoas». Komnekmus «Pa3
JIaTOYHbIC 00pasIbl MOJIE3HBIX
HCKOITA€MbIX ¥ METAJIJIOBY.
Komnexnus «KBapi B mpupoe».
[IpuroroBieHue N3BECTKOBOK BOJIbI

TTOPOJIBI».

XapakTepu3oBaTh XUMUUECKHUM COCTaB,
CBOJICTBa U MPUMEHEHNE MHHEPAJIOB: KBapIa,
KaJIbLIUTa, MarHeTUTa (MAarHUTHOTO JKEJIe3HIKa),
pOAOHHMTA, CEePBI, 30JI0Ta, MEJIH.

OnpenensiTe MOHITHS «MarMaTHYeCKHe

TOPHBIC MTOPOABD), KOCAAOYHBIC TOPHBIC
MOPOJBDY, KMETaMOP(UUECKHE TOPHbIS
TTOPOJIBI».

XapakTepn3oBaTh XUMUUECKUM COCTaB, CBOMCTBA
M TIPUMEHEHHUE TOPHBIX TIOPOJI: TIUHBI, IIECKa,
HM3BECTHsKA, Mpamopa. Habnronats
JIEMOHCTPHUPYEMbIE MaTePUAIIbI, OIBITHI U
ONUCHIBATh UX C IIOMOIIIBIO POJTHOTO S3bIKA U
S3bIKa XUMHH.

JlenaTh BBIBOMBI IO pe3yJIbTaTaM MPOBEICH HBIX
HaOJIO ICHUI




T'oproune
BCIIIECTBA: Ta3,
He(Th, yroib

IIpuponHslii ra3, ero cocras.
Meran: cocTaB MOJIEKYJIbI, CBOI
cTBa U npumenenne. Hedrs: cocras,
CBOICTBa, IPUMEHEHUE.
TlocnencTBust paznuTus HepTH Ha
BO/IHBIE IIOBEPXHOCTH MOPEH U
okeaHoB. [lepepaboTka HedTH:
IeperoHKa U KpeKuHr. [IpoayK Th
repepaboTKu HEPTH U UX
npumMenenue. Hedtb, npupos Hblil 1
CJIAHIIEBBIN Ta3, OypbIi

Y KaMEHHBIH yroJiib, Topd: ux oo
pa3oBaHUE U 3aJIETAHUE B 3€MHOU
kope. Autpauut. KokcoBanue yris.
[IpomykTsl KOKCOBaHUS (KOKC,
KaMEHHOYTOJIbHAsI CMOJIa U
CBETHJIbHBIN (KOKCOBBII) Ta3)

u ux npuMmeHenue. [Ilpumenenue
Topda.

JemoHcTpauuu

Komneknus «HedTs 1 poayKThl ee
nepepadboTKI».

Komnexnus «KameHHbIN yroas u
MPOAYKTBl ~ €ro  1epepadOTKI».
Komnekuust «Topd W MpOIyKTHI
ero nepepaboTKu»

XapakTepru3oBath 00pa3oBaHHE U 3aJeTaHuE B
3eMHOH KOpe MPHUPOJHOTO ra3a, CIAHIIEBO IO
rasa, HeQ)TH, KAMEHHOTO YTJIsI, TOpda.
XapakTepu3oBaTh COCTAaB MOJIEKYJIbI, CBOMCTBA U
MIPUMEHEHHE METaHa.

XapakTepu30BaTh COCTaB, CBOWCTBA U MPH
MEHEHHE He)TH, KAMEHHOTO yTJisi U Topda.
XapakTeprn30BaTh OCHOBHBIE HAIPABIICHHS
HCITOJIb30BaHUs U IepepadoTKu HeTH,
MPUPOJIHOTO Ta3a U KAMEHHOTO YTJIs.
OHpC}IeHHTb IMOHATHSA «II€PCTOHKa»,
CKPEKUHI», «KOKCOBaHHEY.

TIpuBOIUTE PUMEPHI PAKTUYECKOTO
HCIIOB30BaHUs TIPOTYKTOB MepepabOTKH
IIPUPOJHOTO ra3a, HepTH ¥ KaMEHHOTO yTJIsl.
I'paMOTHO 0OpaIaThCs C BEIIECTBAMHU B
MMOBCETHEBHOM JKU3HH.

JleMoHCTpUpPOBaTh MIOHUMAaHHE MTOCIIEACTBHIA
pa3nutus HeTH Ha BOJHBIE IOBEPXHOCTH MOpeit
Y OKEaHOB.

HaGmronare 1eMoHCTpUpyeMble MaTepUaNIbl 1
OTIMCHIBATH MX C IIOMOIIBIO POJHOTO SI3bIKa U
SI3BIKA XMMHH.

Jenath BBIBOJBI IO pe3yJIbTaTaM MPOBEICH HBIX
HaOII0eHU I




IIpooonscenue maoi.

Koinuecrso

4acoB, XapakTepHCTHKA 0CHOBHBIX BHI0B
OTBOZHMbIX Tema ypoka OCHOBHOE COTEPKAHIE TEMBI NeSTeLHOCTH  0By4atomerocst (Ha
Ha JIAHHYI0 YPOBHe Y4eOHbIX JeiicTBHI)

Temy

TEMA 4. SBHAKOMCTBO C MATEPUAJIAMMUA (8 1)
2 Mertamist Mertamnsl. [IpencraBurenu Me TauioB | XapakTepHU30BaTh HAXO0XKIEHHUE B IIPUPOJIE,
U CILJIaBBI — JK€JIe30, MeJlb, AIIOMH HUH, IIUHK, | MOJydYeHHUE, CBOHCTBA M 00JaCTH IPUMEHE HUS

0JIOBO, CBHHEI, cepe Opo, 30J10TO,
IIJIaTHHA, PTYTh.

OKuCJIeHUE KUCIOPOJIOM BO3Y Xa.
CaoiictBa meTauioB. [Tna
CTHYHOCTH. Tsirydects. CruiaBbl
(mypaiioMuH, 4yTyH, CTalb, JaTyHb
1 OpOH3a): COCTaB, CBOM CTBa,
npuMeHenue. [IpompIi TeHHast
J00bIYa METaJIOB U3 PYA:
MOJIy4eHHUe [IUHKA U3 [IUH KOBOH
OOMaHKH M YyT'yHa U3 K€ JIC3HOU
pyabl. MeTtaibl, HaXO/s IIUecs B
IIPUPOJIC B CAMOPOJTHOM BHJIE:
30JI0TO M IIJIaTHHA.

IIpuMeHeHne MeTalsIoB.
JlemoHcTpauun

Konnexuus «AntoMuHui 1 ero
CILJIaBBDY.

METAaJIOB.
TIpuBOANTE IPUMETHI IPOCTHIX BEIIECTB —
METaJIJIOB.

XapakTepu3oBaTh COCTaB, CBOMCTBA U NIPU
MeHEeHHEe HanboJjiee N3BECTHBIX CIUIABOB.
I'pamoTHO OOpalarbcs ¢ BEHIECTBAMH B
MOBCEIHECBHOM JKU3HU.

Habnronate 1eMOHCTpUpPYEMbIe MaTepHAIIBI U
OIMCBHIBATh UX C TIOMOIIIBIO POTHOTO SI3bIKA 1
SI3bIKa XUMHH.

Jlemath BBIBOIBI IO pe3ybTaTaM MPOBEACH HBIX
HaOJIIO IEH A




Komnexuus «Keneso u ero cruiaBen.
Komnexkuus «Pa3narounsie o0pasmsl
ITOJIC3HBIX UCKOITaCMBbIX U
METaJLIIOBY.

Komnexnust «YyryHn u cranby

Crexkito Crekia kak aMopQHBbIE Tela. XapakTepn3oBaTh COCTaB, MOJIyUEHHE, CBOICTBA,
KBapiieBoe v CHITMKATHOE CTEK JIO: MPUMEHEHHE KBapLEBOTO
COCTaB, MOJTyuYeHHUe, CBOH CTBa. W CHJIUKAaTHOTO CTEKJIA.
[Tosry4yeHne BEICOKOXYIO XapaKkTepr30BaTh COCTaB LBETHBIX CTEKOJ.
YKECTBEHHBIX U3JICITUI PYIHBIM OnuceIBaTh XUMHYECKHUE PEAKIINH, JIeXKa II1e B
BBIIyBaHUEM U3 crekiia. Okpacka OCHOBE TIOJTyYeHHS CHITUKATHOTO CTEKJIa.
CTEKOJI HOHAMH METAJIJIOB. I'paMOTHO OOpaInaThes ¢ BEECTBAMH B
CManpThl — TIiIyllIeHble (HENpo IIOBCEIHEBHOMU KU3HH.
3pauHble) crekia. JKusHo u Oes- Hemoncmpuposams 3uanue naubosnee 8axic-
menvnocms M. B. Jlomonocosa. HbIX C8EOCHULL O IHCUHU U OeSIMEIbHOCIU
TTpumeHeHue CTeKO. M. B. Jlomonocosa.
JeMoHCTpanuu HaGmonare neMoHCTpUpYyEeMBbIE MaTepUaIbl U
Komrekuust «CTEKIIO U U3IENUS U3 OTIHCHIBATh MX C MIOMOIIBIO POJAHOTO SI3bIKA U
CTeKJIa» SI3BIKA XUMUH.
Jenate BBIBOJBI IO pe3yJIbTaTaM MPOBENEH HBIX
HaOII0IeHU !
Kepamuka Kepamuka (papdop u dasuc): XapakTepH30BaTh OJIIyUYE€HHE, CBOICTBA,

CIroco0 MOTyYeHHSI,
cBoiicTBa. I'ma3zyps. [Ipumenenne
KEpaMHKHU.

npuMeHeHune kepamuku (papdopa, dasiHca).
I'paMOTHO 0OpamIaThCs ¢ BEIIECTBAMU B
TTOBCETHEBHO JKU3HH.




Oxonuanue maoi.

Kommyectso
4acoB, XapakTepHCTHKA OCHOBHBIX BH/I0B
O0TBOJUMBIX Tema ypoKa OcHoBHOE Co/lep/KaHHe TeMbI JeATEJIbHOCTH Oﬁy'-lal()lllCFOCﬂ (Ha
Ha [IAHHY 10 YPOBHe Y4eOHbIX JeiicTBHii)
Temy
JdemoncTpanun Hab6mronate 1eMOHCTpUpPYEMbIE MaTEpUAIIbL K
Komnexmus o6pasnos dapdopa, OIMCBIBATh UX C MOMOILBIO POJHOTO SI3bIKA U
(asiHCa, 000AOKEHHOI MIHHBI SI3bIKA XUMUU.
JlenaTte BBIBOJBI IO pe3yabTaTaM IIPOBEJIEH
HBIX HaOJIOICHUI
2 ITomumepsl IMonumepsl. OOpazoBaHue MOJIH Onpenenars NOHATHS «MOHOMEDY,

MEpPOB U3 MOHOMEPOB. Makpo
MoJeKyJa. Buapl moimMepos:
IJIACTUKHU (TTOJIMATUIICH, TIOJIN
MIPOIUJICH, TIOJIUKapOOHATEI,
TedIIoH, moJudTUIIeHTepedTa J1ar),
3J1acTOMEpHI (KaydyKu, pe3UHa),
[OJIMMEPHbIE BOJIOKHA.
Oco0eHHOCTH IOy YSHHSI
ITOJIMMEPOB, UX NPUMEHEHHE.
CUHTETHYECKUE U TPUPOJHBIC
[OJIMMEDBI.

JdemoHcTpannu

Komnexnus «Ilnactmaccsn.
Komnexuus «Kaydyk n mpomyk Thl
ero nepepadoTKn.

Komneknus «BosokHay

«TIOJIUMEPY, KMAKPOMOJICKYJIa.
OOBSCHSTH CBSI3b CTPOCHUS TIOJIUMEpPA C

€ro CBOHCTBaMHU.

OnuCeIBaTh COCTAB, CBOWMCTBA, CIIOCOOBI
MOJYYCHUS W TPUMCHEHUS W3YUYCHHBIX
MOJIUMEPHBIX MAaTEepUaoB: IJIACTMACC,
BOJIOKOH, BJIaCTOMEPOB.

Paznuuarh CHHTETHYECKHE U IPUPOJIHBIC
TTOJTUMEPBDI.

I'pamoTHO OOpararbcs ¢ BEHIECTBAMU B
TMOBCEIHEBHOM JKHU3HH.

HaOmonate qeMOHCTpUpyeMble MaTepUalibl U
ONHCBIBATh UX C MOMOIIBIO POJHOTO SI3bIKA 1
SI3BIKA XUMHH.

JlenaTh BBIBOJIBI IO pe3yiIbTaTaM MPOBEICH
HBIX HaOJIFOIEHU I




Tema 5. Pemuenue 3aaa4 (5 yacoB)

1.Beruncnenne OTHOCHUTEIBLHOU
MOJICKYJISIPHOI MacChl BEILIECTB.

2. CoctaBnenue HopMyIbl BeIeCTBa 110
ATOMHBIM TIPOLICHTAM M COOTHOIICHHIO
Macc 3JEMEHTOB. 3. Brrumcienue
ATOMHOW ¥ MacCOBOM JIOJIU 3JIEMEHTA TI10|
XUMUYECKOW QopMyle Ha TpUMeEpe
Bozbl. 4. BhIUMCIIGHHE MacCOBOW JI0JIH
[PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE

3 Pemenue 3amau BeIYuciasTh OTHOCHTENBHYIO MOJIEKYIAPHYIO

Maccy BEIIECTB.

Breraucnsate MacCCOBYHO JOJIO PAaCTBOPEHHOI'O
BEUICCTBA B paCTBOPC.

1 O06obmrarommee MOBTOPEHHE Brinonnenue ynpaxHeHHH, 110 OcCymIeCcTBIIATH IO3HABATEIbHYIO pe(ICKCHIO B
3BOJISIOLIMX CHCTEMATH3UPOBATh U | OTHOLICHHUHM COOCTBEHHBIX JOCTH)KCHHI B
0000IIHUTH MOTYYEHHBIC 3HAHHUS IO | IpOLiecce PelIeHns y4eOHbIX U TO3HABATEIb-
Kypcy HBIX 3a]a4

1 Hrtorosast KOHTposIbHAsA Kountpouns 3HaHUI 110 Kypey OCyIIeCTBIISATH TO3HABATEIbHYIO PEQIICKCHIO B
pabota OTHOIIIEHNN COOCTBEHHBIX TOCTIKCHHI B
TIpoLecce pemmeHns y4eOHbIX U O3HABaTeIh
HBIX 33734

YMK nponenesrudeckoro kypca «Xumus. BBenenue B mpeamer. 7 kjace» y4eOHOro mnpeaMera
«X¥uMHS» HA YPOBHE OCHOBHOTI'0 00111€T0 00pa30BaHUN

1. IlponeneBTuueckuil kypc «Xumwus. BeneHue B mpeaMer. 7 KJIacc» C 3JIEKTPOHHBIM MPUIOKEHUEM
(aBTopsl: B. B. Epemun, A. A. [lpo3nos, B. B. Jlyaun). — M.: JIpoda, 2020.

2. Pabouas mporpamma mpomeeBTHUYECKOro Kypca «XuMmus. BBenenue B mpeamer. 7 Kirace» yd4eOHOTO



npeaMeTa « XHUMHUs» Ha YPOBHE OCHOBHOTO oOmiero oopazoBanus Kk Y MK 1o xumuu B. B. Epemuna, A. A.
JposnoBa, B. B. JIlynnHa U MeTOAMYECKHE PEKOMEHAAIIMU MO ee cocTaBieHuto (aBTopel: B. B. Epemun,
A. A. JIpoznos, 2. 0. Kepumos). — M.: JIpoda, 2020.

3. Meromudueckoe 1ocoOue K mporneneBTudeckomy Kypcy B. B. Epemmua, A. A. Jlposzmora, B. B.
Jlynnmna «Xumus. Beenmenme B mpenmer. 7 kiace»: meroaudeckoe mocobue / B. B. Epe mmH, A. A.
Apoznos, O. FO. Kepumor, B. M. Maxonuna, O. 0. Cumonosa, 1. B. Epemuna. — M.: JIpoda, 2020.
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