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HOACHUTEJBHASA 3AIINCKA

[Iporpamma yueGHOTO TpeAMeTa MO XUMHUU i 7 KJIAcCOB COCTaBjeHa Ha
ocHOBe  DefepalbHOTO  TOCYIAapCTBEHHOTO  00pa30BaTeIbHOTO  CTaHIApTa
OCHOBHOTO 001iero obpaszoBanusi, mporpammsel no xumunu O. C. I'abpuensna (O.
C. l'abpuensn, U. B. Axcénona, U. I'. OctpoymoB «IIpumepHas nmporpamma Kypca
xumun s 7 kimaccan— M. @ IlpocBemienue, 2021), a Takke Ha OCHOBE
dbenepanbHOM pabodeil mporpaMMbl BOCHUTaHUS M C YYETOM KOHIICTIIIMH
MpernoiaBanms yueOHOTO MpeaMeTa « XUMHS» B 00pa30BaTEIIbHBIX OPraHU3aIHIX
Pocculickon ®@enepanumu.

OOHOBJIEHHE WIKOJBHOTO O00pa30BaHUs, B TOM YHCIE XHUMHUYECKOTO,
HaIpaBJICHOHACO3/IaHUEON TUMAJILHBIXYCIIOBUMIJISTY IOBJIETBOPEHUSATIOTPEOHOCTE
HKaXJA0TrOydyeHuKa, s (OPMUPOBAHMS €ro BCECTOPOHHETO HWHTEpeca, I
pa3BUTHUSI YEJIOBEKAa C HOBBIM YPOBHEM CO3HAHUS, aKTUBHO YYaCTBYIOILETO B
npeoOpa3oBaHUM MHPA, CIOCOOHOTO K CaMOOIIEHKE U KPUTHYECKOMY
MbluieHut0. CoJiepkaHre Kypca XUMHUHM Kak y4eOHoro npeamera popMupyercs,
ucxoAs W3 OoOlUX IieJiel 00pa3oBaHMs, BOCHUTAHUS W PA3BUTHSL JIMUHOCTH,
BKJTIOUYAIONINX (DOPMUPOBAHME HAyYHBIX B3TJIAJI0B HAa MNPUPOAY M OOIIECTBO,
EHHOCTHBIX COIMAJIbHO-3HAYMMBbIX OPUEHTALINMI, IPUBUTHE TYMAHHBIX B3IJISI0B
Ha OKPY>KalOIYIO IEUCTBUTEIBHOCTbD.

XYMHUYECKHE 3HAHUA HEOOXOIUMBI KaXXJOMYy YEJIOBEKY, OHU ONpPEETsIOT
palMoHaJIbHOE TIOBEJCHHE 4YEJIOBEKa B OKpYXKAlOIIeH cpeje, HEOOXOAUMBI B
MOBCEAHEBHOM XU3HU. [ TaBHOW MpoOJIeMO B MPENo/IaBaHUN XUMUU SIBIISICTCS
NEePEerpy>KeHHOCTh Kypca OCHOBHOM MIKOJIBI. PemuTh 3Ty mpoOieMy MOXKHO ¢
MOMOIIBIO TIPOTIEIeBTHYECKOTO Kypca. HeoOXoauMocTh ero BBEeICHHs BbI3BaHA
HECKOJIbKUMH PUYUHAMU:

® CJIO)KHOCTBIO TPOTPAMMHOTO MaTepuaa;

® COKpaIlleHHEM KOJUYEeCTBA YUYCOHBIX YacOB;

® YMEHBIIECHUE KOJIMYECTBA XUMUUYECKOT0 IKCIIEPUMEHTA Ha ypOKax;

® JCKa)XEHUEM 3HAHUU LIKOJIBHUKOB, MOYEPIHYTHIX U3 CPEICTB MACCOBOM
uHdopmaIuu eni€ 10 3HAKOMCTBA C MMPEAMETOM «XUMUSD.

Peanuzanus npeamera crocoOCTBYET MOBBILICHUIO MOTUBALIMU U MIO3HABATEILHON
AKTUBHOCTH yYaIIUXCs MPU U3YyYEHUU OCHOBHOTO KypCa XHMHH.
[IponeneBTHUECKUI KypC XUMUU XOTS U HOCUT OOIIEKYJIBTYPHBIM XapakTep U He
CTaBUT 3a/1auy Mpo(hecCHnoHaIbHOM MOATOTOBKH 00YYarOIINXCsl, TEM HE MEHee
MO3BOJISIET UM OIPEIEIUTHCS C BRIOOPOM Mpoduiist 00yueHus B CTapiieil mKoJe.
Jlnis noctrxeHust 00pa3oBaTeIbHBIX PE3YJIbTaTOB HA OCHOBE CUCTEMHO-
JEATEIBHOCTHOTO MOAX0/1a, KOTOPBIM SBJISIETCSA OJHUM U3 OCHOBHBIX MEXaHU3MOB
peam3zanuu @I'OC OO0, MOKHO UCIIOIB30BATh TEXHOJIOTUIO AEATEILHOCTHOTO
metona (TAM) — negarorndeckuii HHCTpyMEHTApHI yUuTesl, ClIOCOOCTBYIOIIHIA
BKJIFOUEHUIO yUYalIUXCsl B yUEOHYIO IESITEIbHOCTh HA OCHOBE METO/1a



pedaekCUBHOM caMOOpraHu3aliy AJis yCBOCHUS TITyOOKHUX M MIPOYHBIX 3HAHUM 110
IpPEIMETY.

Heab yyeOHOro npeamera

dopmHUpoBaHUE Yy YUAIIUXCS YMEHUS BUJETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HAYMMOCTb XMMUYECKOT0 3HAHUS JUISI KaKJIOTO YEIOBEKA HE3aBUCUMO OT €T0
po(heCcCUOHATIBHON NEATENIBHOCTH; YMEHUS pa3indarh (PaKThl U OLEHKH,
CPAaBHHUBATbH OLICHOYHBIE BBIBOJIbI, BUAETh UX CBA3b C KPUTEPHUSIMH OLICHOK U CBSI3b
KPUTEPUEB C ONPEACICHHON CUCTEMON IIEHHOCTEH, POpMYIUpPOBATH U
00OCHOBBIBaTh COOCTBEHHYO MTO3ULHUIO;

dopmupoBaHue y 00y4Jaronmxcs HeJI0CTHOTO MPEACTABICHUS O MUPE U POJIH
XUMHUH B CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTUHBI MUPA; YMEHUS
OOBSICHAITh OOBEKTHI U MTPOLIECCHI OKPYKAIOIICH AEHCTBUTEIIBHOCTH —
MPUPOIHOM, COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKON CPEAbL, UCIIOIb3YSI I 3TOTO
XUMHUUYECKUE 3HAHUS, MPUOOPETEHNE 00YUaIOIIMMUCS OIbITa Pa3HOOOPa3HOU
JEATEIIbHOCTH, MIO3HAHUS U CAMOTIO3HAHUSI; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEN ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJI PA3JIMYHBIX BUJIOB
JIEATEIIbHOCTH: PEIICHUS TPOOIeM, IPUHATHS PEIICHUH, TOUCKa, aHaAIu3a U
00paboTKH UHPpOPMALINHU, KOMMYHUKATUBHBIX HaBBIKOB, HABHIKOB U3MEPEHUIA,
COTPYIHMYECTBA, O€30MTaCHOTO OOpAICHHsI C BEIIECTBAMHU B TIOBCEHEBHOMKU3HHU.

3amauu yueOHOro mpeamera
OO6pa3zoBareibHbIE:

dhopMUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHOM KapTUHbI MUpa; PazBuBaromue:

pa3BUTHE JIMYHOCTH 00YYAIOLIUXCS, UX UHTEJUIEKTYalIbHOE M HPABCTBEHHOE
COBEpIICHCTBOBAaHUE, POPMUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOIICHUN U
HKOJIOTHYECKH LEIECO00Pa3HOro MOBEICHUS B OBITY U B TPYIOBOM AESTENbHOCTH;

BocnurarenpHbBIE:

-hopMUpOBaHUE YMEHUM 0€30MaCHOTO00pAIICHHS C BEIIECTBAMU,
UCIOJIb3YEMbIMU B NTOBCETHEBHOM JKM3HM; BbIpAOOTKA TOHUMaHUs OOIIIECTBEHHOMN
NOTPEOHOCTH B PA3BUTHUN XMMHH, a TaKke (POPMHUPOBAHHUE OTHOIICHHS K XUMUHU
KaK K BO3MOKHO 0651acTi OyayIiei mpakTH4eCKOn AesITeIbHOCTH.

OO0uas xapakTepucTUKAa Y4eOHOr0 nmpeamera.

B cootBeTcTBHM ¢ DeepaabHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111eT0 00pa3oBaHus yJaluecs J0JDKHBI OBIAIETh
TaKMMH TI03HABATEILHBIMHU YIECOHBIMH JIEHCTBUSIMH, KaK:

ymeHue GopMyIupoBaTh MPOOIEMY U TUIIOTE3Y,



CTaBUTDb LCJIM U 3aa4n, CTPOUTD ILJIaHbI JOCTHXKCHHA Lejaen u peuICHUA
IMMOCTABJICHHBIX 3a/1a4, IPOBOANUTH SKCIICPUMCHT U Ha €T0 OCHOBC ACJIATH BbIBOJAbI U
YMO3AaKIHYCHU:A, IPCACTABIIATE UX U OTCTANBATHL CBOIO TOYKY 3PCHU.

KpOMe 9TOro, ydamucecs JOJIKHBI OBJIAACTh IpUCMaMU, CBAA3aHHBIMU C
OIIPpCACICHUCM TIOHSITUI: OI'paHHUYHNBATD UX, OIIUCBIBATL, XdPAKTCPU30BATh U
CpaBHUBATh. CJ'IeI[OBaTeJ'H)HO, IIpHU N3YUYCHHUU XUMHUHU B OCHOBHOM IIKOJIE ydamucecs
JOJIXKHBI OBJIaZACTD y‘l€6HBIMI/I I[CﬁCTBHHMH, ITO3BOJIAIOMMMHA UM JOCTHYb
JIMYHOCTHBIX, IMMPCAMCTHBIX 1 MCTAIIPCAMETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

[Tpennaraemast nporpaMma o XMMHH pacKpbIBaeT BKJIAJ y4eOHOro peaAMETa B
JOCTH>KEHUE 11eJIe OCHOBHOI'O 00I1Iero 00pa3oBaHMsl U OTIpeieNsieT BaXHEHII1e
COJIEpIKATENbHBIC JIMHUU NPEAMETA:

BEILECTBO , 3HAHUS O COCTABE U CTPOCHHUH BEIIECTB, UX BAKHEUIIUX (PU3NYECKUX U
XMUMHUYECKHUX CBOWCTBAX, OMOJIOTUYECKOM JCHCTBUH;

XUMHYCCKAst PEakInus — 3HAHUSA 00 YCIOBHSX, B KOTOPBIX MPOSIBIISIOTCS
XUMHYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX YIPaBICHUS XUMUISCKUMHU
poIeccaMu;

MIPUMEHEHUE BEILIECTB — 3HAHUS U OIBIT IPAKTUYECKOUN NESITETbHOCTH C
BEILECTBAMH, KOTOPbIE HAN0O0JIEE YacTO yNOTPEOIIAIOTCS B TOBCEAHEBHOM KU3HU,
HIMPOKO UCIOJIB3YIOTCS B IMPOMBIIIJIEHHOCTH, CETCKOM XO35IUCTBE, HA
TPaHCIOPTE;

S3BIK XUMHH — CHCTeMa BaXKHEHIINX MOHATUN XUMHHU U TEPMUHOB, B KOTOPBIX
OHHM OIMCHIBAIOTCS, HOMEHKIIaTypa HEOPTaHWYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHCJIC U TPUBHAIBbHBIC), XUMUUYECKHE (POPMYIIBI M YPABHEHHUSI, aTAKKE
npaBuia nepeBojia HGOPMAIIMK C €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMUU U
o0OpatHo.

[Tpu oTOope comeprkanus, KOHKPETHUIUPYIOLIETO MPOTPaMMYy, YUUTHIBAIOCH, YTO
nepea o0ImKUM 00pa3oBaHUEM HE CTOUT 3a/1aya Ipo(ecCHOHaIbHON MOArOTOBKH
oOyuaroluxcs. IT0 ONpeleanio MOCTPOSHUE Kypca Kak 0OLIeKyJIbTypHOTO,
HaIpPaBIEHHOTO, IPEXKE BCEro Ha (HOPMHUPOBAHKE U PA3BUTHE UHTEpECA K
U3YYEHHUIO XUMHUH. YUTeHa OCHOBHAsi 0COOEHHOCTh OJIPOCTKOBOTO BO3pacTa —
HAyYaJIo Mepexo/ia oT JETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepu3yeTcsl pa3BUTHEM
MO3HABATENIbHOM C(hephl.

Ha »Tane ocHOBHOTO 00111€r0 cpeHero 00pa3oBaHus MPOUCXOIUT BKIIOUEHUE
0Oy4Yaronuxcs B MPOEKTHYIO U UCCIEA0BATENBCKYIO JIEITEIbHOCTh, OCHOBY
KOTOPOW COCTaBIISIIOT TaKW€ YHUBEPCAIbHbBIE YdeOHbIe IEHCTBUS, KAK YMEHHE
BUJIETh TPOOJIEMBI, CTABUTH BOMIPOCHI, KJIACCU(DUIIMPOBATH, HAOIIO1ATh,
IPOBOJAUTH HKCIIEPUMEHT, JeNIaTh BBIBObI U YMO3AKIIIOUEHUS, OOBSICHSTD,
JIOKa3bIBaTh, 3aUIIATh CBOU WJEHU, JaBATh ONpeaenecHus NoHsaTusaM. Croza xke



OTHOCSITCSI IPUEMBI, CXOJHBIE C ONPEEICHUEM IOHATUI: ONMCAHUE,
XapaKTEPHUCTHKA, Pa3bsICHEHUE, CPAaBHEHHE, paznnyeHue. GopmMupoBaHue 3TUx
YHHUBEPCAJIbHBIX YUEOHBIX AEMCTBUI HAUMHAETCA elI€ B HAYaJIbHOM I1IKOJIE, a B
KypCce XUMHH OCHOBHOM IIKOJIbI MPOUCXOJUT UX PA3BUTHE U COBEPIICHCTBOBAHUE.
B cBs3u ¢ 3TUM pe3epBHBIE Yachl IUIAHUPYETCS UCIOJIb30BaTh HA (POPMUPOBAHUE U
pa3BUTHE YMEHUN IPOEKTHOM U UCCIIE0BATENbCKOM I€ATEIbHOCTH, YMEHUE
BUJIETh TPOOJIEMBI, JE€JIATh BHIBOJABI U YMO3AKIIFOUECHHUS .

MecTo npeamera B y‘leﬁHOM nJIaHe

CornacHo yTBepkJACHHOMY Y4eOHOMY TUIaHy IIKOJIBI HA U3yUYEHUE
IPONEAEBTUUECKOIO Kypca XUMHH B 7-A Kilacce OTBeJIeH 1 yac B HEJEINI0, BCETO —
34 ygaca.

COAEPXAHUE OBYUYEHUA
[Ipenmer xumun 1 MeTObI €€ n3yueHus llpeamer xumun. 3HaueHNEe XUMUH B
YKU3HHM COBPEMEHHOTO 4esioBeKa. Tena u BemiectBa. CBOMCTBA BEILIECTB.
IIprMeHeHue BEleCTB Ha OCHOBE UX CBOMCTB. SIBIICHMS, IPOUCXOAALIUE C
BemecTBaMi. OU3NYECKUE SABIICHHUS U XUMUYECKHE peakunu. BemecTsa,
YYaCTBYIOIIME B PEAKIIMU: UCXOAHBIEC BEIIECTBA U MPOIYKTHI peakiuu. [Ipu3naku
XUMHAYECKUX PEAKIIMI: U3MEHEHNE [IBETA, BBINIAJCHNUE WIIM PACTBOPEHUE OCAJIKa,
BBIJICJICHHE I'a3a, BBIACIICHUE WU TIOTJIOIIEHNE TEIVIOTHI U CBETA, ITOSBJICHNE
3anaxa. HaGmroneHue u skcnepuMeHT B XUMuUU. V3yueHue miaMeHu cBeuu u
cnupToBKU. ['nnore3a u BeiBoA. OpopmieHne pe3yabTaToB IKCIIEPUMEHTA.
[IpakTrueckast pabota. 3HAKOMCTBO C JlabopaTopHbIM 00opyaoBanueM. [IpaBuna
TEXHUKU 0€30MacHOCTH npu paboTe B kaOuHeTre (J1abopaTopum) XUMHUU.
Hemonctpauuu. BuneodparmenTs! u ciaitnbl «Eruner — poinHa XUMUN».
KoJutekuus CTeKIIHHON XUMUAYECKOU MOCyabl. KoJutekuus u3aenui u3 almroMAHUS
Y €ro cIu1aBoB. [lomyyeHne yriiekucioro raza u ero B3auMOIENCTBHE C
M3BECTKOBOM BOJOM. B3anmoencTBre pacTBopa NUILEBOM COAbI C YKCYCHOU
KHUCJIOTOM. B3anmoaercTBrue pacCTBOPOB MEIHOTO KYIIOPOCa U HAIIATBIPHOTO
cnupra. [lomkuranue mepctaHoit HUTH. JlabopatopHbie OnbITHL. M3ydeHue
CTPOEHUS IIJIAMEHU CBE€YU U CIIMPTOBKH.

['naBa II. CTpoeHue BemECTB U UX arperatibie cocTosiHusi CTpoeHre BEIIEeCTB.
bpoynoBckoe nBmwxkenue. uddysus. Arombl. Momnekynbl. OCHOBHBIE MOJIOKECHUS
aTOMHO-MOJIEKYJIAPHOTO yueHus. oHbI. BemecTBa MONEKYISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOEHHUs. ArperaTHble COCTOSIHUS BellecTB. ['a3bl. JKuakocTu.
TBEpabie BelecTBa. B3auMHbIe mepexobl MEXIY arperaTHbIMUA COCTOSIHUSMU



BEIIECTBA: BO3TOHKA (CyOIMMaIis) u qecyOonumanus, KOHACHC AW U UCTIapeHue,
KpucTayum3anus u wiasnenne. lemonctpanun. {uddys3us nepmanranara kaims B
Bojie. CoOupanue nmpubopa /sl MOJIy4eHHs ra3a U MpOoBEpKa ero Ha
repMeTHYHOCTh. Bo3ronka cyxoro npaa, noaa win Hadranuaa. JlaboparopHeie
omnbIThl. Habmroenre 3a OpOyHOBCKHUM JIBIKEHUEM (IBMKCHHIE YACTHII TYIIH B
Bojie). JInddy3us koMnoHEeHTOB Ae30/10paHTa B Bo3ayxe. JAuddy3us caxapa B
BOJIC. ATpEeraTHBIE COCTOSIHUS BOIBI.

I'nasa III. Cmecu BemiecTB, nx coctaB YncThle BemecTBa U cMecH. YncTeie
BellleCTBA U cMecH. [ OMOTeHHbIE U reTeporeHHbIe cMecu. ['a3000pa3Hble, )KUAKKE
u TBEpbIe cMecH. ['a3oBbie cmecu. Bo3nyx — npupoaHas razosas cMecb. CocTaB
Bo3ayxa. O0BEMHAS 107151 KOMIIOHEHTA Ta30BOM CMECH KaK OTHOLIEHHE 00BhEMa
JTAHHOTO Ta3a K o01eMy 00bEMy cMecH. PacuéThbl ¢ HCOIB30BaHUEM MOHATHS
«00BEMHAS 101 KOMITIOHEHTa cMech». MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.
[ToHsiTHE O KOHIIEHTpAIMK pacTBOpa. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA
KaK OTHOIIIEHUE MacChl PAaCTBOPEHHOTO BEILIECTBA K Macce pacTBopa. Pacuérsl ¢
MCIIOJIb30BaHUEM TOHSATHS «MACCOBasl 10J1s1 PACTBOPEHHOTO BEIIECTBAY.
[Ipaktuueckas padora. [IpuroroBieHue pacTBopa ¢ OnpeaesI€HHON MacCOBOM
J0JIel pacTBOpEHHOTO BellecTBa. MaccoBas 1o npumecu. [Touarue o
TEXHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O mpumecu. MaccoBast 10715
npuMecH. Pacy€Thl ¢ HCNOIb30BAHUEM MOHITHUS «MAcCcOBasi AOJIS IPUMECH.
Hemouctpanuu. Paznuuneie oOpasisl Mpamopa. Kosekius MUHepanioB U TOPHBIX
nopoA. BuaeodparmeHT no oOHapy)eHUI0 00bEMHON JOJIM KHCIOPOa B BO3IyXE.
BuneodparmeHTsl U ciaiiipl MpaMOpHBIX apTedakToB. Kosuiekius ObITOBBIX,
KOHJIUTEPCKUX U MEAUIIMHCKUX cMeceil. OOpasibl MEAUITUHCKUX U MUIIEBHIX
PacTBOPOB C yKa3aHMEM MacCOBOM J10JIM KOMIIOHEHTa. BuneodparmeHTs! u
CJIAMbI U3IEIINA U3 BELIECTB OCOOON YUCTOTHI.

['naBa IV. ®uznueckue siBiaeHus: B XuMu HekoTopeie criocoObl pa3eieHus
cMmeceit. Paznenenue cMeceit Ha OCHOBE paszinuuid B (PU3MYECKUX CBOMCTBAX MX
KoMIioHeHTOB. OTcTanBanue u aekantanus. [lentpudyrupoBanue. @uinbTpoBaHue
B JJabopaTopuu, B OBITY U Ha MPOU3BOJICTBE. DMIbTpOBaHUE U (QUIBTPAT.
YcranoBka 1151 GUIBTPOBAHUS U MpaBUIIa paOOThI ¢ HEW. bbITOBBIE PUIBTPHI 1151
BOJIbI. AjicopO1tus. Y CcTpoHCTBO MpoTUBOra3a. J{uCTUILIAINS, HIIA TTIeperoHKa.
JuctunnupoBaHHas Boga u €€ nonydyenue. [leperonka nedpru. Heprenpomykral.
[IpakTrdeckasi padota. BeipanuBanue KpUCTaIIOB COJIU (JOMAITHUN
skcriepuMenT). [IpakTudeckas pabora. OuncTka moBapeHHON
cosu.JlemoHnctpanuu. Paznenenne cMecu mopomikoB xesnes3a u cepbl. OTcTanBaHue
Y JICKaHTalMs U3BECTKOBOI'O MOJIOKA, MJIM B3BECU Meja B Boje. Pa3nenenue
BOJHOM CMECH PACTUTEIBHOTO Maciia ¢ TOMOIIBIO JIETUTEIbHON BOPOHKH.
HentpudyrupoBanue (Ha HeHTpUPyre WK ¢ TOMOILIBIO BUAEOPparMeHTa).
Komekius ciaiiioB OBITOBBIX M MPOMBINIIICHHBIX TPHOOPOB, B KOTOPHIX
npUMeHsieTCs HeHTpUyTrupoBaHue. Y cTaHOBKa il PuiIbTpoBaHuA U €€ padoTa.



Kosnexust 6bITOBBIX (GUIABTPOB. ACOPOIMS KYKYpY3HBIMU MaIOYKaMU I1apOB
naxy4ux BemiecTB. Komiekuus moBs30K U pecrnupaTopoB. Y CTAHOBKA TS
HEePeroHKu KuaKocTeil u e€ padboTa (ModydeHHEe AUCTUILIMPOBAHHON BOJIbI).
Buneodparment «Pextudukanronnas KooHHa HedTenepepadaTbIBaoIIEro
3aBojia U cxema e€ yctpoiictBay. Komnekius «HedTsb u HePTEpOayKTHI».
JIaGopaTopHuble onbIThl. DIOTAIMS CEPhI U3 CMECH C PEYHBIM TIECKOM.

I'maBa V. CocTaB BemiecTs.

XuMu4ecKkue 3Haku U GopMyiiel XUMHUYECKUE dJIeMeHThI. BemecTa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. XUMUYECKUI MIEMEHT KaK
ONpeAenEHHbINA BUJT aTOMOB. XUMHYECKHUE 3JIEMEHTHI B IPUPOAE. DIEMEHTHBIN
COCTaB IUIAHETHI 3eMJIs U €€ Te0sIornueckux oooaouek. IIpocTeie u cliokHbIE
BELIECTBA. AJUIOTPONUS U aJUIOTPOIHbIE MOIU(UKALIMHA. XUMUUYECKUE 3HAKU U
xumudeckue Gpopmyibl. XUMUYECKUE CUMBOJIBI, UX MPOU3HOIICHUE U Ha3BaHUS.
OTUMOJIOTHYECKUE Hayalla Ha3BaHUM XMMHUECKHX 3JIeMeHTOB. Tabmuna
xumuueckux 3emMeHToB 1. V1. Menpeneesa u €€ cTpykTypa: nepuosl (00JbIInue U
MaJjible) ¥ TpyNibl (IJ1aBHbIE U TOOOYHBIE MOATPYMIbI). OTAEIbHBIE TPYIIIbI
XMUMHUYECKUX 3JIEMEHTOB: LIEJIOUYHbIE METAJJIbI, FAJIOT€HbI, 0J1arOpOJIHbIE ra3bl.
Xumuueckue popMyiibl U GopMyJIbHbIE eMUHULIBI. KO3 (OUIHUEHTHI 1 HHIEKCHI.
WNudpopmanus, KOTOPYIO HECYT XUMUYECKHE CUMBOJIBI U (POPMYJIBI.
OTHOCHUTENBHBIE aTOMHASI U MOJIEKYJISIpHAs MacChbl. OTHOCUTEIIbHASL aTOMHAs
Macca Kak BEJIMYMHA, TOKa3bIBAOIIAsl, BO CKOJIBKO pa3 Macca aToMa JaHHOTO
3JIeMeHTa OoJibllle Macchl aToMa BojgopoAa. OTHOcUTEIbHAs MOJIEKYJIsipHas Macca
U €€ HaxoKJeHue. MaccoBast 10715 DJIEMEHTA B CIIOKHOM BEILIECTBE.
JlononHuTenbHast UHGOpMaLMsl, KOTOPYIO HECYT XUMUYECKUE (POPMYJIBL.
HemoncTpanuu. BuneodparmeHTs! 1 cinaiabl « JMeMEHTHBINA COCTaB
reoJIOrHYeCKUX 000J1049eK 3eMiny». AJIoTponust Kuciopoaa. Mojenu
(mapocteprkHeBble U CTioapTa—bpurineda) MosieKyn pa3aIuuHbIX TPOCTHIX U
CJIOXXHBIX BellecTB. Tabauia xumudeckux djeMeHToB /. V1. Menneneena
(kopoTKoTepuoIHbIN BapuaHT). [lopTpeTs 1. 4. bepuennyca u /1. U.
Menneneesa.

I'masa VI. IIpocTeie BemecTBa MeTauibl.

Mertannel: XUMUYECKHE 3JIEMEHTHI M POCTHIE BEIIECTBA. MeTauibl 1 CIUIaBbI B
HCTOPUHU YEJIOBEUECTBA: MEIHBIN, OPOH30BBII U JKEJIE3HBIN BeKa. 3HAUCHUE
MeTasuioB U cruiaBoB. O0mue pusndeckue cBoiicTBa MetaiuioB. [IpeacraBurenu
MeTaIoB. JKene30. TEXHUYECKU YMCTOE U XUMUYECKH YUCTOE Kee30. JKenezo —
OCHOBA COBPEMEHHOM MPOMBIIIEHHOCTH U CEJIBCKOro X03siicTBa. CruiaBbl kemes3a:
YyT'yHbI U cTaiu. IlepeesbHbIi U TUTEUHBIN YyT'yHbI, UX 3HAaYEHUE. Y TIIEPOAUCTAs
Y JISTUPOBAaHHAsA CTalM, ux 3HaueHue. [loHsatre o 4€pHOU U IBETHOM METAILUTYPIHUHU.
Amomunnii. IcToprst NpOMBIIIIEHHOTO MTPOU3BOICTBA atOMUHUSA. [[puMeHeHne
AJFOMHUHUS Ha OCHOBE CBOMCTB. 30J10TO. POJIB 30710Ta B MICTOPUM YEIOBEYECTBA.



30J10TO — METaJul FOBEIMPOB U ATAJIOH MUPOBBIX JIeHET. [[puMenenue 30510Ta Ha
OCHOBE CBOWCTB. OJI0BO, €r0 CBOWMCTBA U MPUMEHEHUE. AJNIOTPOIUS 0JIOBA: CEPOE
u 6enoe 0510Bo. «OnoBsiHHas uymay. Hemetamsl. [lonoxxenue 3nemMeHTOB-
HemeTaisioB B Tabnue J[. Y. MenneneeBa. bnaropoaasie ra3sl. Amnorponus
kuciopona. CpaBHEHUE CBOMCTB IIPOCTHIX BEIIECTB METAJIJIOB U HEMETAJLIOB.
[TpencraButenu HemeTaioB. Pocdop U €ro aIoTPONHbIE MOAUPUKALIUH.
CpaBHeHue cBOMCTB 6emoro u kpacHoro (ocopa. OdmacTi MpUMEHEHUS
docdopa. Cepa u obsactu €€ npuMeHeHHs. YTIIEPOI, €T0 AJUIOTPOIIHbIE
Monaudukanmu (anmas u rpadur), X CBOMCTBA U MPUMEHEHHE. A30T, €ro CBOMCTBA
u mpuMeHenue. Jlemoncrpauu. Kouieknyst MeTasuioB U CIUIaBOB.
Buneodparments! u cnaiiibl «MeTasl U CIUIaBbl B ICTOPUU YEJIOBEUECTBAY.
Komnexuus «Hyryns! u cranm». BuneodparmeHnts! u cnaitnbl «Xy10KeCTBEHHbIE
W3JIETUs U3 YyTryHa U cTainmy». Kosmeknuus u3aennii U3 alfoMUHUSA U €70 CIUIABOB.
BuzaeodparmeHTs! 1 ciaifibl «30J0TO — MaTepHuaj I0BEJIUPOB U MUPOBbBIC
nenbruy. Komnekuus uznenuii u3 onosa. Buneodbparment «llasauey. Komnekius
HEMETAJIJIOB — MPOCTHIX BemiecTB. Buneodparment nnm cnaitn «Kucnopog —
BEILIECTBO TOpeHUs U JbixaHus». [lonydyenue 6enoro dhocdopa u nzyuenue ero
cBOMcTB. BuneogparmeHTs! 1 cnaiiapl «AuioTponus yriepojay». Monenu
KPUCTAJUIMUECKUX petéTokanmasa u rpaputa. Komiekuust « AKTUBUPOBaHHBIN
yrojib 1 001acT ero npuMeHenus». ['openue cepsl U pocdopa. JlabopaTopHbie
onbIThl. O3HAKOMJIEHUE C KOJUIEKIIMEW METAJIJIIOB U CIUIaBOB. O3HAKOMIIEHUE C
KOJUIEKIIMEN HEMETAIIIOB.

I'maBa VII. CnoxHble BeliecTBa

BanentHocTh. BanieHTHOCTB KaKk CBOMCTBO aTOMOB OJHOTI'O XUMUYECKOTO 3JIEMEHTA
COEUHSTHCS CO CTPOrO ONMPEAETEHHBIM YUCIOM aTOMOB APYTrOro XUMHUYECKOTO
AJIEMEHTA. DJIIEMEHTBI C MOCTOSTHHOW M IEPEMEHHOM BaJIEHTHOCTHI0. BBIBOT
dbopMyIIbl COeAMHEHUS TI0 BAJIGHTHOCTH. Ha3BaHue coeiMHEHNs TI0 BAJICHTHOCTH.
Oxcuabl. Okcuabl U crioco0 00pa3zoBaHus UX HazBaHUU. OKCHUIBI MOJICKYJIIPHOTO
¥ HEMOJIEKYJISIPHOTO cTpoeHust. Posb okcuioB B ipupoje. [lapaukoBsiii apdexr.
[IpencraButenu okcunoB. Bona, yriekucnslii ra3, okcua kpemausi(IV), nx
cBoiicTBa U puMeHenue. Kucnotel. KuciaoTsl, ux coctaB u Kiiaccupukanus.
Kucnots! oprannueckue u Heoprannueckue. Muaukatopsl. Tabnuia
pactBopuMocTh. CoJIsiHas U cepHasi KUCIOTHI, UX CBOMCTBA U IPUMEHEHHE.
OcHoBanus. OcHOBaHMS, UX COCTaB M Ha3BaHUs. [ napokcorpymnmna. OCHOBaHHUS
pacTBopuMbIe (IIEN0YN) U HEPACTBOpUMBIE. MI3MeHeHre OKpacKy UHIUKATOPOB B
LIEJIOYHOU cpenie. | MAPOKCUIAbI HATPUS, KAJIUS U KAJIbIUSI, UX CBOMCTBA U
npuMenenue. Conu. Conm, uX cocTaB ¥ Ha3BaHus. PacTBOPUMOCTH coJieil B BOJIE.
Xsopua HaTpUs U KapOOHAT KaJIbIIUs, UX CBOMCTBA M PUMEHEHHUE.
Knaccuduxanus HeopraHuueckux BeriecTs. BemnecTsa, ux kiaccudukanus u
MHOTO0Opasue. [IpocThie BemecTBa: MeTaNIbl U HeMeTauTbl. CIIOJKHBIE BEIIECTBa:
OKCHJIbl, OCHOBAHHUS, KUCJIOTHI, cONU. [lemoncTpannu. Konnekiuys OKCHUI0B.



["amenue n3Bectu. Bo3ronka «cyxoro npaa». Komiekuust ocHoBanui. Komnexuus
KUCIOT. I3MEHEeHne OKpaCKu MHAMKATOPOB B IIEJIOYHOU U KUCIOTHOM Cpenax.
[IpaBuso pazbaBieHus cepHoi KUCIO0Thl. OOyTIMBaHKE OPTraHUYECKUX BEIIECTB U
MaTepualioB CepHOM KucIoTON. Tabnuia pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U
couieit B Bozie. Komtekius comneid. JlaboparopHsie onbITh. [Ipomyckanue
BBIJIBIXaEMOT'0 BO3/1yXa Yepe3 U3BECTKOBYIO BONy. McciaenoBanue pacTBopoB
KHUCJIOT MHIUKaTopamu. MccnenoBanne pacTBOPOB IEN0YEH HHANKATOPAMU.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInuHocTHBIE
B IICHHOCTHO-OPUEHTAIIMOHHON cpepe — YyBCTBO TOPJIOCTH 32 POCCUUCKYIO
XAMHUYECKYIO HAYKYy, TYMaHHU3M, OTHOILIEHUE K TPY/y, UEICYCTPEMIIEHHOCTD;

dbopmMupOBaHUE LIECHHOCTH 3JI0POBOT0 M 0€30M1aCHOT0 00pa3a KU3HU; YCBOCHUE
MIpaBUJI HHAUBUIYATHHOTO M KOJUIEKTHBHOTO O0€30ITaCHOTO MTOBEICHHUS B
YpEe3BbIYANHBIX CUTYAIUAX, YTPOXKAIOIIUX KU3HU U 3[IOPOBBIO JIIO/ICH;

B TPYJIOBOM cpepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JasIbHEHIIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

B [TI03HABATEJIbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHOMN) cepe — yMeHue
yIpaBJsATh CBOCH MO3HABATEIBLHOMN JAEATEILHOCTHIO.

dbopMHUpOBaHUE OCHOB IKOJIOTHUECKOU KYJIbTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIICHUS, PA3BUTUE OIbITA
HKOJIOTUYECKH OPUCHTUPOBAHHOM peIeKCUBHO-OIIEHOYHOW U MPAKTUYECKON Jesi-
TEJIBHOCTH B )KU3HEHHBIX CUTYaILUsX;

MeTtanpeameTHbie

YMEHHUE CaMOCTOSTEIILHO OMPEACIISITh IS CBOET0 00YUYEHUS, CTABUTh U
dbopmyIMpoBaTh 11 ceOsl HOBBIC 3a7ja4 B y4€0€ M MO3HABATEIIHHOM
NeATEeTLHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH MTO3HABATEIIBHON
JeATEIIbHOCTH; YMEHHE CAMOCTOSTEIIBHO IJIAHUPOBATh MYTH JIOCTHIKCHUS TIeJICH, B
TOM YHCIIE aTbTePHATUBHBIC, OCO3HAHHO BHIOMPATh Harbosee 3PpheKTUBHBIC
CrocoObl perieHus: Y4eOHBIX U MTO3HABATEIbHBIX 3a]1a4;

YMEHHE COOTHOCUTH CBOM JIEVCTBHUS C IUNIAHUPYEMBIMH PE3YyJIbTATAMM,
OCYILECTBJISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TOCTHKEHUS
pe3ynbTaTa, OmpenessaTh CIIOCOObI ISUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUH U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUH C U3MEHSIOIICHUCS
CUTyaluen;



yMEHUE OLICHUBATh MIPABUILHOCTD BBINOJTHEHUS Y4eOHOM 3a1aun, COOCTBEHHbIE
BO3MOXKHOCTH €€ PEIlICHHUS; BJIaJICHHE OCHOBAMU CAMOKOHTPOJIS,, CAMOOIICHKH,
MPUHATHUS PEIICHUN U OCYIIECTBIECHUSI OCO3HAHHOTO BhIOOpa B y4eO- HOM U
MO3HABATENILHON JEATEIbHOCTH;, YMECHUEONPEACISITh  TMOHATHS,  CO3/1aBaTh

0000111eHHs, yCTAHABIMBATh aHAIOTUH, KIacCU(PUIIMPOBATh,
CaMOCTOATENLHO BRIOUPATh OCHOBAHUS U KPUTEPUU TSI KIacCU(PUKALIHH,
YCTaHABJIMBATh PUYNHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccykJieHue,yMo3aKitoueHne (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUN) U
JIeJIaTh BBIBO/IBI;

YMCHHUC CO3aaBaTh, IIPUMCHATL U HpGO6p&30BLIBaTI> 3HaKHN U1 CUMBOJIbI, MOJCJIN U
CXEMbI U1 PCHICHUA y‘—IC6HBIX H I103HAaBAaTCJIbHbBIX 3a4a4,

YMEHHE OPraHU30BBIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JICSATEILHOCTD
C YUUTEJIEM U CBEPCTHUKAMU; pab0OTaTh UHIUBUAYAJIBHO U B TPYyIMIE: HAXOAUTh
oO11ee perieHre U pa3penarb KOHOIUKTEI Ha  OCHOBE COTUIACOBAHUS
MO3UIMHN U yu€Ta UHTEPECOB; (OPMyIUpPOBaATh, APTYMEHTHUPOBAThH U
OTCTaWBaTh CBOE MHEHUE; YMEHHE OCO3HAHHO MCIIOJIb30BATh PEUEBBIC CPEJICTBA B
COOTBETCTBHHM C 33J]a4€l1 KOMMYHUKALINY JIJI1 BBIPAKCHUSI CBOMX YYBCTB, MBICJICH
Y TIOTPEOHOCTEH; TIIIAaHUPOBAHUS U PETYJISIIIUU CBOCH JIEITEIIbHOCTH; BIaJICHUE
YCTHOM U MUCbMEHHOW PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;
dbopMuUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00JIACTU UCTIOJIBb30BAHUS
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI;(D)OPMUPOBAHKE U PA3BUTHE
AKOJIOTUYECKOT0 MBIIICHUS, YMEHUE IIPUMEHATH €T0 B ITIO3HABATEIILHOM,
KOMMYHUKATHUBHOM, COMAIBHON MPAKTUKE U MPOPECCUOHATBHOW OPHUEHTALINH.

IIpeameTHbIE
B no3naBatenbHOM chepe: JaBaTh onpeaeneHus] N3y4eHHBIX TTOHSITHIA:

«XUMHYCCKUI QJIEMCHT», «KaTOM», «KMOH»,KMOJICKYJIa», KIIPOCTBIC U CJIOKHLIC
BECICCTBA», «BCIICCTBO», K XUMHNYCCKAA q)OpMYJ'Ia»,((OTHOCI/ITGJ'IBHaSI
aTOMHasMacCa» ,«OTHOCUTCIIbHAA MOJICKYJIApHajiMacca», «BaJICHTHOCTD),
«CTCIICHb OKHUCJICHUA», KKPUCTAINIMYCCKAA PCIICTKA», KOKCUIABD», KKUCIIOTBI,
«OCHOBAHMU:I», «COJIN, «aM(I)OTepHOCTB», «MHIOUKATOP», ((HepI/IOI[I/ILIeCKI/Iﬁ 3aKO0H»,
(IICPHUOONYICCKAA Ta6J'II/ILIa», «HM30TOIIBD», KXXUMHUYCCKAaA CBA3b»,
«IJICKTPOOTPHULATCIBHOCTDE», KXXUMHUYCCKAs PCAKIUA», KXUMHUYCCKOC YPABHCHHUC)),
«T'CHCTHYCCKAA CBA3b», KOKHUCIICHHUC), KBOCCTAHOBJICHHC), «KIJICKTPOJIUTHICCKAA
aucconranus», «CKOpPOCTb XUMHUYECKOM PCaKIIUN»

ONMCATh JEMOHCTPALMOHHBIE U CAMOCTOSATEIIBHO ITPOBEACHHBIE XUMUYECKUE
DKCIEPUMEHTHI; OIUCHIBATh U PA3JIMYaATh U3YUEHHBIE KJIACCHI HEOPTAHUYECKHUX
COCIMHEHUH, ITIPOCTBIE U CIIOKHBIE BEIECTBA, XUMUYECKUE PEAKLIUU;
KJIaCCU(PUIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;

JIeaTh BBIBOJIBI M YMO3AKITFOUCHUS U3 HAOIIOACHU N, M3yUYeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEMN, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110



aHAJIOTHH CO CBOMCTBAMH M3YYEHHBIX;CTPYKTYPUPOBATh U3YUEHHBII MaTepual u
XUMHUYECKYIO HH(OPMALIMIO, TOTyUYEHHYIO U3 IPYTUX HCTOUHUKOB; MOJIETUPOBATH
CTPOECHHUE aTOMOB JIEMEHTOB |-3 MepHO0B, CTPOCHUE IPOCTHIX MOJIEKYII;

B 11eHHOCTHO — OpHEHTAIMOHHON c(hepe: aHaTU3UPOBATh U OIICHUBATD
HOCIIEACTBUS ISl OKPY KaIOILIEH cpeibl ObITOBOW U IMPOU3BOACTBEHHON
NESATEIbHOCTH YEJI0BEKA, CBA3aHHOM C epepabOTKON BELIECTB;

B tpynoBoii chepe: mpoBOAUTE XUMHUUECKUI SKCIIEPUMEHT;

B chepe 6e3onmacHOCTH )KU3HENCATEILHOCTH: OKa3bIBaTh MIEPBYIO TIOMOIIIb ITPH
OTPaBJICHUSAX, OJKOTAX U IPYTUX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBAaHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

Kosnn4yecrBoyacos DJIEKTPOHHbIE
Ne HaumMmeHnoBanue
Koutpoan (undposbie)
n/ | pa3sgeiioB U IIpakTnyec
Bcero | HblepaboTr o0pa3oBaTebHbIEPEC
n TEeMIIPOrpPaMMBbl KHepPadoThI
bl ypcebl
lIpeamer XuMuu u bubaunorexa [IOK
1 METO/bI €€ 4 1 https://m.edsoo.ru/7f418
U3YYCHUS 37¢
Crpoenue
BEIIeCTB 1 UX bu6mmoreka [JOK
2 arperaTHbie 2 https://m.edso00.ru/7f4183
COCTOSIHHS Ic
CmecH BeliecTs, bubmuoreka [JOK
3 HX COCTaB 5 1 https://m.edsoo.ru/7f418
37c
DusHICCKIe bu6mmoreka [JOK
4 SBJICHIS B XHMIN 3 2 https://m.edso0o.ru/7f4183
7c
CocraB BEIIECTB. bu6mmoreka [JOK
5 XHUMHUYECKHE 3HAKH 5 1 https://m.edsoo.ru/7f41
1 hOPMYITBI 837¢
but6mmorekxa [IOK
6 pocTeie BemecTsa 4 https://m.edsoo.ru/7f41
837c
but6mmorekxa [IOK
7 Crnoxnbie BemecTsa 11 1 https://m.edsoo.ru/7f41
837c



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

Hroro

ITOYPOYHOE IIVTAHUPOBAHUE

No KoanuyecTBO 4acoB 1 DJIEKTPOHHBIE
ara
T Kontpo | IIpakTn undpobie
eMa ypoka usyude
n/ Bcero | JbHBIE yecKue st oOpa3oBaTelibHbIE
n padoThbI padoThI pecypcebl
bu6mmoreka [JOK
IIpenmer xumun 1 https://m.edsoo.ru/ff
0d210c
SBnenws, mpo- bubmuoreka [JOK
UCXOoaMIIuE C 1 https://m.edsoo.ru/ff
BEIIIECTBAMHM 0d227e
HaoOmoaenue u bu6mmoreka [JOK
SKCIECPUMEHT B 1 https://m.edsoo.ru/ff
XMMHAHA 0d23dc
[IpakTnueckas
pabota Nel
«3HAKOMCTBO C Bbubnuorexa LIOK
11ab0paTOPHBIM 1 1 https://m.edsoo.ru/ff
000py/i0BaHUEM. 0d26ca
[IpaBuiia TeXHUKH
0€301acHOCTH
Crpocuue . bubnnorexa [JOK
BEIIECTB https://m.edsoo.ru/ff
0d28c8
ArperaTHble bubmmorexa [IOK
COCTOSIHUS 1 https://m.edsoo.ru/ff
BCIIICCTB 0d2a6¢
YucTele BelecTBa bu6nmoreka [JOK
1 CMECH 1 https://m.edsoo.ru/ff
0d2be8
T"azoBbIe cMecHn but6mmorekxa [IOK
1 https://m.edsoo.ru/ff
0d2a6c
Maccosas goasg 1 bu6mmoreka [JOK
pacTBOPEHHOTO https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BCIICCTBA

0d2d50

[IpakTnueckas
paborta Ne
2«ITpuroToBneHu
€ pacTBopa ¢

bu6mmoreka [JOK

10 OTpe/IETEHHOI https://m.edsoo.ru/ff
MacCOBOM J0Jiei Od2eae
pacTBOPEHHOTO
BEIIIECTBAY
Maccosas noJis bubmmoreka [JOK

11 | npumecei https://m.edsoo.ru/ff

0d323c
HexoTopsbie
CIIOCOBEL bubmuorexa [JOK

12 pasieneHus https://m.edsoo.ru/ff
cmeceit 0d350¢
Juctumnsamus,

WA

neperonka.lIpakr

ndeckas pabora

No bu6mmoreka [JOK

13 3«Bripamupanue https://m.edsoo.ru/ff
KPUCTAJIJIOB 0d5230
COJIY»

(romarHum

HKCIIEPUMEHT)

[IpakTnueckas

paGora Ne 4 bub6nuorexa [IOK

14 | «Ouncrxa https://m.edsoo.ru/ff
TIOBAPEHHOH CONH 0d37fa
XHUMHYECKHUE bu6nmoreka [JOK

15 | anemMeHTHI https://m.edsoo.ru/ff

0d3al6
XUMHUYECKHE
snaxy. Tabmuia bubnunoreka [IOK

16 | XMMHHICCKUX https://m.edsoo.ru/ff
anemenToB /l. U. 0d3b88
Menneneesa
XuMHUYECKHE
(bOpMYIIBI. bubnmoreka [JOK

17 | OTtHOCHTENBHBIE https://m.edsoo.ru/ff
aTOMHAas " 0d5708

MOJIEKYJISIpHas



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

MacCChbI

[ToBTOpeHue n

000011IEHNE
TEMBL bubmuorexka [JOK
18 TTOArOTOBKA K https://m.edsoo.ru/ff
KOHTPOJBbHOU 0d3f34
pabore
KonTponbhas
paborta Ne 1
«Hucreie bubmuoreka [JOK
19 | BCIICCTBA U https://m.edsoo.ru/ff
CMECH. 0d40c4
Xumuueckas
CHUMBOJIUKA)
Mertabt bubmuoreka [JOK
20 https://m.edsoo.ru/ff
0d4290
[IpencraBurenn
METaIIOB (YPOK bubnnoreka [JOK
21 — yYeHMUecKast https://m.edsoo.ru/ff
KOH(epeHIHs) 0d448e
Hemeramisl bu6mmoreka [IOK
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24 https://m.edsoo.ru/ff
0d4790
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Kucnotsr but6mmorekxa [IOK
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[IpencraBurenu
KHCIIOT (YPOK — bubmoreka [IOK
28 yUeHUYECKas 1 https://m.edsoo.ru/ff
KOH(epeHIIHs) 0d4ddo
OcHOBaHKA. bubmuorexka [JOK
29 HpeHCTaBI:ITeHH 1 https://m.edsoo.ru/ff
OCHOBaHHUI 0d50d2
Comnu bu6mmoreka [JOK
30 1 https://m.edsoo.ru/ff
0d4ddo
[IpencraBurenu
cosneit (ypok — bubmunotexa LIOK
31 yUeHHUYECKas 1 https://m.edsoo.ru/ff
KOH(pepeH1us) 0d4f42
Koacenguranns bubnunorexa [IOK
32 | HCOpraHMHCCKHUX 1 https://m.edsoo.ru/ff
petects 0d542e
KonTposbHas
pabota Ne 2
«OCHOBHBIE bubnuorexa [JOK
33 KJIACCHI 1 https://m.edsoo.ru/ff
HEOPraHUYECKUX 0d55a0
COEIUHEHUI))
Ananuz
KOHTPOJIBHOU
paboTEHI. bub6nuorexa [IOK
34 IlonBenenue 1 https://m.edsoo.ru/ff
UTOTOB Y4€OHOTO 0d5708
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OBIIIEE
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YACOB IIO
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. Xumus B Tabnunax 8 — 11 kmaccel. CnpaBoyHoe mocodue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. poda, Mocksa
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. Poccuiickas anekTpoHHas 1ikoda. - https://resh.edu.ru/

2. "Anmxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u sxusznby - https://hij.ru/

4. IMoxbopka nureparypsl mo xumud - http://c-books.narod.ru/

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

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

7. COOpHUK cTaTel 0 XUMHUYECKHX AJIEMEHTAX, WTFOCTPUPOBAHHBIN ONTMCAHUEM

sKcIepuMeHTOB. -http://www.periodictable.ru



