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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma yuyeOHOro mpeaMera Mo XMMHUH JJii 7 KJIAcCOB COCTaBIIEHA Ha
ocHOoBe  DenepansbHOr0  TrOCYJApCTBEHHOTO  00pa30oBaTENBHOrO  CTaHAapTa
OCHOBHOTO 001iero odpa3zoBanus, nporpammsl o xumuu O. C. ['aGpuensna (O.
C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB «IIpumepHas mporpamma Kypca
xumuu i 7 knaccay — M. @ IIpocBemienne, 2021). a Takke Ha OCHOBE
dbenepanbHOil pabouelt mporpaMMmbl BOCHUTAHUS M C YYETOM KOHIIEHIIUH
npenojaBaHus y4yeOHOro npeamera « XuMus» B 00pa3oBaTENbHBIX OpraHU3alMsIX
Poccuiickont @enepanumn.

OOHOBIIEHHE IIKOJIBHOTO OOpa3oBaHMs, B TOM YHCIE XHUMHYECKOTO,
HAIpaBJIEHO HAa CO3JaHUEe ONTUMAIbHBIX YCJIOBUH JUIsl  yIOBIETBOPECHMS
NoTpeOHOCTEH KaXJAOro Yy4YeHHKa, A (OPMUPOBAHUS €ro BCECTOPOHHETO
UHTEepeca, MJisi pPa3BUTUS YEJIOBEKa C HOBBIM YPOBHEM CO3HAHMS, aKTUBHO
y4acTBYIOIIET0 B TMpeoOpa3oBaHMM MHpPA, CIOCOOHOTO K CAaMOOIEHKE U
KpuTH4YecKoMy MblluieHuto. Cojiepikanrue Kypca XuMUU Kak yueOHOro mpeameTa
dbopmupyetcst, ucxonst U3 oOLUX Lejel 00pa3oBaHMsl, BOCIUTAHUS U Pa3BUTHS
JUYHOCTH, BKJIIOYAIOUIMX (OPMUPOBAHHE HAYYHBIX B3IJISAJIOB HA MPUPONY U
OOIIECTBO, IIEHHOCTHBIX  COLMAIbHO-3HAYUMBIX  OpHEHTAIMi, MpPUBUTHE
T'YMaHHBIX B3IJISIIOB HA OKPY>KAIOIIYIO IEHCTBUTEIBLHOCTD.

XVUMHUYECKHE 3HAHUS HEOOXOIUMBI KaXJAOMY YEJIIOBEKY, OHU ONpPENEISIOT
palMoHalIbHOE TOBEJIEHHE YelIOBeKa B OKPYKaIoIel cpene, HEOOXOIUMBI B
MOBCEIHEBHOM *U3HU. [ TaBHOM MpoOjIeMoil B MpenojaBaHud XUMUU SBIISETCS
NEPErpy>KEHHOCTh Kypca OCHOBHOM IIKOJIBI. PemuTh 3Ty mpoOiieMy MOKHO C
MOMOIIBI0 TIPOIEIEBTUYECKOr0 Kypca. HeoOxoammMocTh ero BBeIEeHUs BbI3BaHa
HECKOJIbKUMHU MPUYUHAMMU:

® CJOKHOCTBIO TPOTPAMMHOTO MaTepHaa;

® COKpaIleHHEeM KOJIMYECTBA YU€OHBIX YaCOB;

® YMEHBIIECHUE KOJIMYECTBA XUMUYECKOT0 IKCIIEPUMEHTA HAa YPOKax;

® CKaO)KCHHEM 3HAHUH IIKOJBHHUKOB, IOYEPITHYTHIX U3 CPEICTB MACCOBOM
UH(pOpMAIUH elE 10 3HAKOMCTBA C MPEAMETOM «XUMUS.

Peanuzanus mpeamera crmocoOCTBYET MOBBIIIIEHNWI0O MOTUBAIIUN U TTO3HABATEIIBHON
AKTUBHOCTH y4YallIUXCS MPU U3YYEHUH OCHOBHOTO Kypca XUMUHU.
[IponeneBTHUECKHIT KypC XUMHUU XOTSI U HOCUT OOIICKYJIbTYPHBINA XapaKTep U HE
CTaBUT 3aJa4uy NpodheCCUOHATBHON MOATOTOBKUA 00YyYarOUIMXCsl, TEM HE MEHEE
MO3BOJISIET UM OTPEJIETUTHCS C BEIOOPOM MTpoduiisi 00ydeHus B CTapilel MIKOJIe.
JInst goctrkeHus: 00pa30BaTEIbHBIX PE3YJbTaTOB HA OCHOBE CUCTEMHO-
NEATEeNIbHOCTHOIO MOJX0/1a, KOTOPBIN SIBISETCS OJHUM U3 OCHOBHBIX MEXaHU3MOB
peamuzanun PI'OC OO0, MOXHO UCTIOJIB30BATH TEXHOJIOTHIO AEATEILHOCTHOTO
Metoaa (TJIM) — negaroruueckuii UHCTpYMEHTApUN YUUTENS], CIOCOOCTBYIOIIN I
BKJIIOYEHHUIO yUYaIlUXCS B yUEOHYIO JIEATeIbHOCTh HA OCHOBE METO/1a



pedIeKCUBHON caMOOpraHU3aluy ISl YCBOCHHUS MTyOOKUX U MPOYHBIX 3HAHUH 1O
IIpEAMETY.

Heab yueOHoro npeamera

dopMUpOBaHHE Y yUalUXCSl YMEHHS BUAECTh U MIOHUMATh LIEHHOCTh 00pa30BaHus,
3HAYUMOCTb XMMHUUYECKOI'0 3HAHUS I KaKI0T0 YEJI0BEKa HE3aBUCUMO OT €ro
npo(ecCUOHaTbHOMN AESITEIbHOCTH; YMEHHS pa3inuyaTh (PaKkThl U OLICHKHU,
CpPaBHUBATH OLICHOYHBIE BBIBOJBI, BUAETh UX CBA3b C KPUTEPUSIMHU OLIEHOK U CBA3b
KPUTEPUEB C ONPEACIICHHON CUCTEMOM LIEeHHOCTE!, (hOPMYITUPOBATH U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

dopmupoBaHue y 00ydarouuxcst [eJIOCTHOTO NPeICTaBICHUSI O MUPE U POJIU
XUMUU B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA; YMEHUS
OO0BSACHATH OOBEKTHI U MPOLIECCH OKPYKAIOIIEH TeHCTBUTEILHOCTH —
IPUPOJHOM, COLMANTBHOM, KyIbTYPHOW, TEXHUYECKOW CPEIbl, UCIIOJIb3YSl AJISI 3TOTO
XUMHYECKUE 3HAHUSA; MPUOOpeTeHne 00yJaronMMuUCs OMbITa pa3HOO0pa3HOM
JEeSTENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS; KITFOUEBBIX HABBIKOB (KJIHOUYEBbIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JUISl Pa3JIMYHBIX BUIOB
NEeSTENBHOCTHU: PEIIeHUs MPoOIeM, MPUHATHUS PEIICHUM, TONCKa, aHAIN3a U
00paboTku MHPOpPMALIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHHUI,
COTPYIHUYECTBA, 0€30MACHOTO OOpAaIleHHsI C BEIIECTBAMH B TTOBCETHEBHOM
KU3ZHU.

3anaumn yueOHOro nmpeaMmera
OO6pa3zoBarenbHbBIC:

dbopMHUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUI KaK KOMITIOHEHTA
€CTECTBEHHOHAaYYHOW KapTUHBI MUpa; PazBuBaromniue:

pa3BUTHE TUYHOCTU OOYYAIOLIUXCS, UX UHTEIJIEKTYaJIbHOE U HPABCTBEHHOE
COBEpIIIEHCTBOBaHUE, (DOPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOIICHUH U
AKOJIOTHYECKH IEIeCO00pa3HOr0 MOBEICHUS B OBITY U B TPYJOBOU JIEATEILHOCTH;

BocnourarenpHBIE:



-popmMupoBaHUEe yMEHUN 0€30MMacHOr0 0OpaIlleHHs C BEIlleCTBaMH,
UCIIOJIb3yEMbIMHU B MOBCETHEBHON KU3HU; BIPAOOTKA MOHUMAHMSI OOIIECTBEHHOM
NOTPEOHOCTH B Pa3BUTUU XMUMHH, a TAKKE (POPMUPOBAHUE OTHOILICHUS K XUMHH
KaK K BO3BMOXHOI o0nactu Oyaymieil NpakTU4eCKOM 1eATeIbHOCTH.

OO0wmas xapakTepucTHKa Y4eOHOr0 nmpeamera.

B cootBeTcTBUUM ¢ DenepaabHBIM FOCYIaPCTBEHHBIM 00Pa30BaTeIIbHBIM
CTaHJapTOM OCHOBHOTO 00111eT0 00pa30BaHus yJalluecs JO0JKHBI OBIAJETh
TaKUMH [TO3HABATCIIBHBIMUA YYCOHBIMU JACHCTBUSAMH, KaK:

yMeHHe GopMyIHpOBaTh MPOOJIEMY U TUTIOTESY,

CTAaBUTH OCJIN U 3a1a91, CTPOUTH ITNIAHBI JOCTHIKCHUA ueneﬁ N pCIICHUA
IMOCTABJICHHBIX 3a/1a4, IIPOBOAUTD 3KCIICPUMCHT U Ha €0 OCHOBC ICJIaTh BBIBOJAbI 1
YMO3AKIIIOYCHUA, IMTPCACTABIIATD UX U OTCTANBATH CBOKO TOYUKY 3PCHUA.

KpOMC 9TOT0, YHallIueCsA OOJIZKHBI OBJIAJICTh IIpUCMaMHU, CBA3aHHBIMU C
OIIPCACICHUCM TMOHSITHM OT'PpaHUYHBATDH UX, OIIUCBIBATH, XaPAKTCPU30BATh U
CpaBHUBATL. CHC}IOB&TCHBHO, IMpu U3YUYCHUU XUMHUU B OCHOBHOM IIIKOJIE ydqaluuecsa
JOJIZKHBI OBJIaACTH y‘l€6HBIMI/I IlGﬁCTBPIHMPI, ITO3BOJIAOIIIMMHU UM JOCTHYDb
JIMYHOCTHBIX, ITPCAMCETHBIX U MCTAIIPCAMCTHBIX 06pa3OBaTCHBHBIX PE3YyJIbTATOB.

HpezmaraeMaﬂ I[MporpamMma 1o XuMHH paCKpbIBACT BKJIIA[ y‘IG6HOI"O npeamMeTa B
JOCTHIKCHHUC ueﬂeﬁ OCHOBHOTI'O 06I[I€FO O6paSOBaHI/I}I " OIIpCOCIIACT BaKHEMIIINE
COACPKATCIBbHBIC JIMHUHA ITPCAMCTA:

BEIIIECTBO , 3HAHUS O COCTaBE U CTPOCHUU BEIIIECTB, MX BAXKHEHIITUX (PU3UIECKUX U
XUMHUYECKHUX CBOMCTBAX, OMOJIOTHYECKOM JIEHCTBHU,

XUMHYECKasi peaKius — 3HaAHUSL 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKUE CBOMCTBA BEIIECTB, CIIOCO0AX YIPaBICHUS XUMHICCKUMU
MpoLECCaMU;

IIPUMEHEHHE BEIIECTB — 3HAHUS U OIBIT IPAKTUYECKON JEATEIBHOCTH C
BEI[ECTBAMHU, KOTOPbIE HAMOOJIEE YacTO YIOTPEOISIOTCS B TIOBCETHEBHOM JKU3HH,
IIMPOKO UCTOJIB3YIOTCA B IMIPOMBIIUIEHHOCTH, CEILCKOM XO34MCTBE, Ha
TPAHCHOPTE;



SI3BIK XUMHH — CUCTEMa BOKHEUIIINX TOHITHI XUMHUH U TEPMUHOB, B KOTOPBIX
OHH OMUCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEIICCTB, T. €. UX Ha3BaHUSA (B
TOM YHCJIE U TPUBHAIBHBIC), XAMUUYECKHE (POPMYIIBI M YPAaBHCHHUS, a TAKIKE
MpaBuIIa MepeBoa HHPOPMAIMK C €CTECTBEHHOTO SI3bIKA Ha S3bIK XUMHUH U
oOpatHo.

[Tpu oTOGoOpe comepxaHusi, KOHKPETUZUPYIOMIETO MMPOTrPaMMy, YIUTHIBAJIOCH, YTO
nepes; o0muM o0pa3oBaHUEM HE CTOUT 3aj1aua NpodheCcCUOHATBHON MOATOTOBKU
00y4aroumxcs. IT0 ONPeeTUII0 MOCTPOCHHE Kypca KaK OOMIEKYIbTypHOTO,
HAIPABJICHHOT0, IPEX/IC BCETO Ha (OPMHUPOBAHUE U Pa3BUTUE UHTEpEca K
M3yYEHUIO0 XUMHH. YUYT€HAa OCHOBHAsI 0COOCHHOCTH IMOAPOCTKOBOTO BO3pacTa —
Hadajo Mmepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepU3yeTCsl pa3BUTHEM
MIO3HABATEIBHOU Cchephl.

Ha sTane ocHoBHOTO 00111€T0 CpeIHEr0 00pa30BaHuUs MPOUCXOAUT BKIIOUECHUE
00y4Jaromuxcs B MPOEKTHYIO U UCCIEI0BATENBCKYIO IEATETbHOCTh, OCHOBY
KOTOPOM COCTaBIISIOT TaKUE YHUBEPCAJIbHbIC YUeOHbBIC EUCTBUS, KAK YMEHUE
BUJIETh NMPOOJIEMBI, CTABUTH BOIPOCHI, K1acCU(PUITUPOBATh, HAOIIOATh,
IIPOBOJIUTH IKCIIEPUMEHT, JI€JIaTh BHIBOJIBI U YMO3AKIIOUCHHUS, OOBSICHSTH,
JIOKa3bIBaTh, 3aIMILIATH CBOM HJIEH, 1aBaTh onpeaeneHus nousatuam. Croaa xe
OTHOCSTCS] TPUEMBI, CXOJHBIE C ONIPEICIICHUEM MTOHATUI: ONMCAHMUE,
XapaKTEpUCTHKA, Pa3bsICHEHUE, CPaBHEHHE, pa3nnueHre. @opMHUpPOBaHHUE 3TUX
YHUBEPCAJIbHBIX YUEOHBIX JIEUCTBUI HauMHAETCs ell€ B Ha4YaJIbHOM IIKOJIE, a B
Kypce XMMUU OCHOBHOM HIKOJIbI MPOUCXOAUT UX PA3BUTHUE U COBEPILICHCTBOBAHHE.
B cBsi3u ¢ 3THM pe3epBHBIC Yachl TIAHUPYETCS MCIOIb30BaTh HAa (hOpMUpPOBaHUE U
pa3BUTHE YMEHUN MPOCKTHOM M UCCIIEAOBATEIBCKON NEATEIbHOCTH, YMEHHUE
BUJIETh MPOOJIEMBI, JIEIaTh BHIBOABI U YMO3AKIIOUCHHUS .

MecTo npeagMeTa B yueOHOM IJIaHe

CornacHo yTBepkJACHHOMY Y4eOHOMY TUIaHy IIKOJIBI HA U3yYCHUE
MPONEIEBTUYECKOTO Kypca XMMHH B 7-A Kjlacce OTBEIICH | 4ac B HEJIEII0, BCETO —
34 4aca.



COAEPKAHUE OBYYEHUS
[IpenmeT xumun u MeTobl €€ n3ydenus [Ipenmer xumun. 3HaUEHUE XUMUU B
KU3HU COBPEMEHHOTI0 yenoBeka. Tena u Benjectsa. CBOMCTBA BEIIECTB.
[IprumeneHne BemecTB Ha OCHOBE UX CBOWCTB. SBIEHUS, IPOUCXOISALIUE C
BemectBamu. Ouznyeckue sBICHUS U XUMHUYECKUE peakiuu. BemecTna,
YYaCTBYIOIME B PEAKIIMU: UCXOIHBIE BEIIECTBA U MPOAYKTHI peakuuu. [Ipuznaku
XUMHUYECKUX PEAKIU: N3MEHECHUE 1IBETA, BBINAJCHUE UIN PACTBOPEHHUE OCAJIKA,
BBIJICJICHUE Ta3a, BBIJICJICHUE UJIY MOTJIOIIEHUE TEIJIOTHI U CBETA, MOSBICHUE
3anaxa. HabmrofaeHue u sSKkCepruMeHT B XuMuH. M3yuenue niaMeHu cBeuu u
cnupToBKH. ['unoresa u BeIBoA. OdopmieHne pe3ynbTaTOB IKCIEPUMEHTA.
[TpakTrueckast paboTta. 3HAKOMCTBO ¢ JJTaOOpaTopHBIM o0opynoBaHueM. [IpaBuiia
TEXHUKU 0€30I1acHOCTH MpH padoTe B KabuHeTe (J1abopaTopuu) XUMUHU.
Hemonctparuu. BugeodparmenTs! u crnaiiapl «kErunetr — poauHa XuMum.
Konneknus CTeknsHHOW XUMHUYECKOM NOCyAbl. KoJulekus u3nenui u3 arrOMUHUAS
Y ero cruiaBoB. [lomydyeHune yriaekuciioro ra3a u €ro B3auMoJICCTBUE C
MU3BECTKOBOW BOJOM. B3anmozaencTBre pacTBOpa MUIIEBOM COJIbI C YKCYCHOM
KHUCJIOTOW. B3anMo1ercTBUe pacTBOPOB MEIHOI0 KYIIOpOCa U HAIIATBIPHOTO
cnupra. [lomxuranue mepcraHoit HuTU. JlaboparopHslie onbIThl. M3yueHue
CTPOEHUS IUIAMEHU CBEYU U CIIUPTOBKH.

I'naBa II. CTpoenue BelecTB U UX arperatHbie cocTosiHusg CTpoeHue BEIIECTB.
Bbpoynosckoe neuxkenue. ubddysus. Arombl. Monekynsl. OCHOBHBIEC MOJIO0KEHUS
aTOMHO-MoJIeKyJisipHOro yueHus. Monsl. BemectBa MonexynspHoro u
HEMOJIEKYJISIPHOTO CTPOCHUS. ATperaTHbie COCTOsHUS BemiecTB. [ a3bl. XKuakocTu.
TsEpnbie BemecTBa. B3anmHbIe epeXxo bl MEKY arperaTHbIMU COCTOSTHUSMHU
BEIIECTBA: BO3TOHKA (CyOammaIus) u aecyOmumanius, KOHJISHCAIUs U UCTIapeHHue,
KpucTaym3anus u riasnenue. Jlemonctpanuu. Juddysus nepmanranata Kamusi B
Boje. Cobupanue mpubopa /s MOJIyYeHUS ra3a v MpoBEPKa €ro Ha
repMeTUYHOCTh. Bo3roHka cyxoro npaa, noja win Hagranuna. JlabopatopHbie
onbIThl. HaOmronenue 3a GpOyHOBCKMM JBMKEHUEM (ABUKCHHE YACTHUIL TYIIU B
Boze). duddysust komnoneHToB ne3o00panTta B Boznyxe. Auddysus caxapa B
BOJIC. ATperaTHBIE COCTOSTHUS BOIBI.



I'maa III. Cmecu BemecTB, ux coctaB HucTeie BemecTBa U cMecu. YnucTeie
BELIECTBA U cMecU. 'OMOTeHHbIE U TeTepOreHHbIe cMecH. ['a3000pa3Hble, KUAKUE
u TBEpAbIE cMecH. ['a30Bble cmech. Bo3nyx — npupoanas razoast cMech. CocTtaB
Bo3nyxa. O0bEMHAs 10J11 KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIIIEHUE 00bEMa
JTAHHOTO ra3a K 001emMy 00bEMy cmecu. PacuéThl ¢ UCIonb30BaHUEM TTOHSATHS
«00BEMHAsI 10711 KOMIIOHEHTa cMecu». MaccoBasi J10J1sl paCTBOPEHHOTO BEIIECTBA.
[TonsTe 0 KOHUEHTpAUUKU pacTBOpa. MaccoBas 10715 paCTBOPEHHOIO BEIIECTBA
KakK OTHOILIIEHUE MACChl pACTBOPEHHOI'O BELIECTBA K Macce pacTBopa. Pacu€rsl ¢
UCITOJIb30BAHUEM TTOHATHS «MACCOBAs JI0JIS1 PACTBOPEHHOTO BEIIECTBAY.
[Ipaktuueckas pabora. [IpuroroBnenue pactBopa ¢ onpeneaéHHoi MaccoBon
JI0JIEW pacTBOPEHHOIO BeulecTBa. MaccoBas noia npuMmecu. [lonarue o
TEXHUYECKOM 00pasie, 00 OCHOBHOM KOMIIOHEHTE M O IpuMecu. MaccoBas 107
npumecu. Pacu€rsl ¢ CMOIB30BaHUEM MOHATHUS «MACCOBast 10JIS1 IPUMECH.
JlemoncTparuu. Paznuunasie oOpasisl Mpamopa. Kosiekiusi MuHepaaoB U TOPHBIX
nopoa. BuneodparmenT no o6HapykeHU0 00bEMHOM 107U KUCIOPO/Ia B BO3IYXE.
BuneodparmeHnTs! u cnaiiibl MpaMopHbIX apTedakToB. Kosiekius ObITOBBIX,
KOHJUTEPCKUX U MEAUITMHCKUX cMeceid. OOpasIibl MEAUITMHCKUX U MHUIIEBBIX
pPacTBOPOB € YKa3aHHEM MacCOBOM JI0JIM KOMIIOHEHTa. BuaeopparMeHTs! u
CIIAMIbI U3IEJINA U3 BELIECTB OCOOON YUCTOTHI.

I'maBa IV. ®usnueckue spieHus B XuMun HekoTopsie ciocoObl pa3aeineHus
cMmeceil. Paznenenne cmeceit Ha OCHOBE pa3IMunid B PU3HYECKUX CBOMCTBAX MX
koMrnoHeHToB. OTcrauBanue u nekantauus. Llenrpudyruposanne. @uiabTpoBanue
B JJa0opaTopuu, B OBITY U Ha MPOU3BOACTBE. PUIBTpOBaHUE U (DHIIBTpAT.
YcranoBka st GUIBTPOBAHUSA U TTpaBuia paboThl ¢ Hel. BbITOBBIE GUIBTPHI IS
BOJBI. AicopO1usi. Y CTpOCTBO MPOTUBOTAa3a. JIMCTUILISINS, WK TTEPEroHKa.
JuctunnupoBadHas Boja 1 e€ noinydenue. [leperonka Hedtu. HedrenpoayKTer.
[IpakTrueckas padota. BelpamuBanue KpucTawioB coiiv (AOMaIIHUN
skcriepuMenT). [IpakTrdaeckas padota. OuncTka MOBapEHHOM COMH.
JeMmoHcTpanuu. Paznenenue cMecu NOponIkoB xkemne3a U cepbl. OTcTanBaHue U
J€KaHTalsl N3BECTKOBOI'O MOJIOKA, UJIM B3BECU MeJa B Bojie. Pa3aeneHne BogHON
CMECH PAaCTUTEIIBHOIO MacJja ¢ MOMOIIBIO JEJIUTEIIbHON BOPOHKH.
HenTpudyrupoBanue (Ha neHTpUdyTre WIK ¢ TOMOIIBIO BUACO(PparMeHTa).
Komexmust cnaitioB OBITOBBIX W MPOMBIIUICHHBIX TPHOOPOB, B KOTOPHIX
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MPUMEHSETCS HEHTPUPyrupoBaHue. Y CTaHOBKA A (priibTpoBaHUs U €€ padoTa.
Komneknus 66ITOBBIX pUIIBTPOB. AicopOLMs KyKYypy3HbIMU NAJT0YKaMHU MapoB
naxy4ux BemecTB. Komiekuus noBsi30K U pecnupaTopoB. Y CTaHOBKA 151
MIEPErOHKHU KUJKOCTEH U e€ padoTa (ToJiydeHre TUCTUIITMPOBAHHOMN BOJIBI).
Buneodpparment «PekTudukaionHas KojloHHa HedTenepepadaThIBalOEro
3aBojia U cxema e€ yctpoiictBa». Komnexkuus «Hedtb u HeprenpoayKTb».
JIaGopatopHsbie onbIThl. DIOTAIUSA CEPBI U3 CMECH C PEUHBIM MECKOM.

I'maBa V. CocTaB BeliecTB.

XuMHu4eckue 3Haku 1 Gopmysibl XUMHUUECKUE dJIeMEHTHI. BemiecTra
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI. XUMUYECKUI SJIEMEHT Kak
ONpeAeIEHHBIA BU AaTOMOB. XUMUYECKHUE FJIEMEHTHI B IPUPOAE. DIIEMEHTHBIN
COCTaB TIJIaHEeThI 3eMilsl U €€ Teosioruueckux 0oosouek. [IpocTeie U CioKHbIE
BeIeCTBA. AJJIOTPOIHS U aJUIOTPOITHBIE MOAU(PUKAIIUN. XUMHUUECKUE 3HAKH U
xuMudeckue GopMyJibl. XUMHUUECKHUE CUMBOJIBI, UX TIPOU3HOIICHUE U HA3BAHUS.
DTUMOJIOTUYECKHE Havajaa Ha3BaHUM XUMHYECKUX AJIEMEHTOB. Tabuia
xumuueckux dneMenToB J[. V1. Menzeneena u e€ cTpykTypa: nepuoibl (6obime u
MaJjible) U TPyMIbl (TJIaBHBIE U TOOOYHBIE TOATPYMIIEI). OTAEIbHBIC TPYIIHI
XUMHYECKUX JIEMEHTOB: IIEJIOYHBIE METaJIIbI, TaJOTE€HbI, OJIarOPOHBIE Ta3bl.
Xumuueckue Gpopmyibl 1 GopMyibHbIe equHUIBL. KoapdumeHTsl 1 HHIEKCHI.
HNudopmartiusi, KOTOPYIO HECYT XUMUYECKHE CUMBOJIBI U (POPMYJIBI.
OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIIpHAst Macchbl. OTHOCUTENbHASA AaTOMHAS
Macca Kak BeJIMYMHA, TOKa3bIBAIOIasl, BO CKOJIBKO pa3 Macca aToMa JaHHOTO
aIIeMeHTa OO0JIbIlIe MacChl aTOMa BoJiopoaa. OTHOCUTENIbHASI MOJIEKYJISIpHAsI Macca
U €€ HaxoXJIeHHe. MaccoBas J10J1s1 SJIEMEHTA B CJI0KHOM BEIIECTBE.
JlononauTenbHas uHGoOpMaIrs, KOTOPYIO HECYT XUMHUECKHE (POPMYIIBI.
Hemonctparuu. BuneodparMeHTs! U ciaiiipl « 3JIEMEHTHBINA COCTaB
reoJIOTUYECKUX 000sI0UeK 3eMIny. AJIITOTpOIUs Kucjiopoaa. Mojaenu
(mapoctepxHeBbie 1 CTioapTa—bpurie6a) MoNeKy pa3IudHbIX MPOCTHIX U
CJIIOKHBIX BemecTB. Tabauma xumudeckux saeMenToB [[. . MenneneeBa
(xopoTkorepuoHkIi Bapuant). Iloptperst U. 5. Bepuennyca u JI. 1.
Menpeneena.

I'maa VI. IIpocteie BemecTBa MeTaisl.
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Mertanibl: XHMUYECKHE dJIEMEHTBI U POCThIE BEIECTBA. MeTaJlIbl U CIJIaBbI B
HCTOPUU YEJIOBEUECTBA: MEIHBII, OPOH30BBII U JKEIE€3HbII Beka. 3HAUCHUE
MeETaJIoB U ciuiaBoB. O0mue pusnyeckue cBoiictsa MetamioB. [Ipencrasurenu
MeTaioB. JKene30. TEXHUYECKH YNCTOE U XMMUYECKH YUCTOE XKene30. JKenezo —
OCHOBA COBPEMEHHOM NMPOMBIIIEHHOCTH U CEJIBCKOTO X03s1cTBa. CIUIaBhl JKelesa:
YyI'yHbI U CTaIU. IlepeenbHblil U TUTEHHBIN YYT'YHBI, UX 3HAaUCHUE. Y TIIEPOAUCTasA
U JISTUPOBaHHAsA CTaJIM, X 3HaueHUeE. [IoHsATHE 0 YEPHOU M LIBETHOM METAJUITYPTHUU.
Amromunuid. lctopust MpOMBIIUIEHHOTO IPOU3BOACTBA alfoMuHus. [Ipumenenne
AJTIOMHUHMS HA OCHOBE CBOMCTB. 30J10TO. POJIb 30710Ta B HCTOPUM YEIOBEYECTBA.
30J10TO — METaJI FOBEJIMPOB U 3TAJIOH MUPOBBIX AeHer. [[pumenenue 305101a Ha
OCHOBE CBOMCTB. OJIOBO, €r0 CBOMCTBA U MPUMEHEHHUE. AJUIOTPONHS 0JIOBA: CEPOE
u 6enoe onoBo. «OnoBsaHHAs uymay. Hemeramsl. [lonoxenue 31eMeHTOB-
HemeTaiioB B Tabnuue [1. . Menneneesa. bnaropoansie ra3el. AuioTponus
kuciioposia. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAJIIOB U HEMETAJLJIOB.
[IpencraButenu HemetamwioB. Pocdop U ero auIOTPONHbIE MOAUPUKALIIH.
CpaBHeHue cBOMCTB Oesoro u kpacHoro ochopa. Obmactu npuMeHEeHUs
docdopa. Cepa u o0nacT e€ npuMeHeHUs. YTIIEpO/I, €ro aJuIOTPOITHbIE
Monudukanuu (anmas u rpadur), ©X CBOMCTBA U MpUMEHEHUE. A30T, €ro CBOMCTBa
U npuMeHenue. Jlemoncrpanuu. Koyuteknus MeTaaioB U CILIaBOB.
Buneodparments! u ciaiiibl «MeTauibl ¥ CIUIaBbl B HCTOPUM YEJIOBEUECTBAY.
Komnexuus «Uyrynsl u ctanny. BugeodbparMeHTsl U ciaiapl «Xya0KeCTBEHHbBIE
U3JIENUS U3 YyTr'yHa U cTanny. Koimeknus u3ieium u3 altoOMUHUS U €ro CIUIaBOB.
BuneodparmeHnTs! u ciaiiibl «30JI0T0 — MaTepual I0BETUPOB U MUPOBBIE
nenbruy. Komteknus u3nenuit u3 onoa. Buneodparment «Ilasauey. Komtekus
HEMETAJIJIOB — IMPOCTHIX BemecTB. BupeodparmenT wim ciaiin «Kucinopomx —
BEIIIECTBO rOpeHMs U AbixaHus». [lomydenue 6enoro dochopa u U3ydeHUe ero
cBOMCTB. BuneodparMeHTh U cnaiipl « AJIoTponus yriiepoaay. Mojenu
KPUCTAJUTMUECKUX pelI€ToK anmasa u rpaduta. Komneknus « AKTUBUPOBaHHBIN
yroJib ¥ 00J1acTH ero mpuMeHeHus». ['openue cepol u ¢pocdopa. JlaboparopHbie
onbIThl. O3HAKOMJIEHHE C KOJUIEKIIMEW METAJJIOB M CIIaBOB. O3HAKOMIIEHHE C
KOJUJICKLIEW HEMETAIJIOB.

I'naBa VII. Cnoxxuble BeliecTBa



BanentHOCTh. BaleHTHOCTH KaK CBOMCTBO aTOMOB OJJHOT'O XMMHUYECKOI'0 3JIEMEHTA
COEMHSTHCA CO CTPOTO OMPEAEIEHHBIM YHCIOM aTOMOB JIPYTrOr0 XUMUYECKOTO
3JIEMEHTA. DIIEMEHTHI C IOCTOSIHHOM U MEPEMEHHOMN BAJICHTHOCTHIO. BhIBOT
dbopmyIbl coeTMHEHUS 110 BalleHTHOCTU. Ha3zBaHue coeAMHEHUS 110 BAJICHTHOCTH.
Oxcuabl. Okcubl U criocod 00pa3zoBaHus UX Ha3BaHU. OKCUIBI MOJEKYISPHOTO
Y HEeMOJIEKYJISIpHOTO cTpoeHust. Ponb okcumoB B mpupoe. [lapHukosiil 3 hexT.
[IpencraBurenu okcuaoB. Boaa, yrinekucinsiii ra3, okcua kpemaus(IV), nx
cBoicTBa U npuMmeHeHue. Kucnotsl. Kuciotsl, ux coctaB u kiaccudukarusi.
Kucnotsr oprannueckue u Heoprannueckue. Muaukaropsl. Tabnuia
pactBopuMocTu. CossiHas U CepHasi KUCIOThI, UX CBOMCTBA U NMPUMEHEHHUE.
OcnoBanus. OCHOBaHUsI, UX COCTaB W Ha3BaHuA. [ uapokcorpynma. OCHOBaHUA
pacTBopuMbIe (IEI0YN) U HEpacTBOpUMBIE. I3MeHeHne OKpacku WHIUKATOPOB B
IeJa04HoM cpeae. ['mapokcuabl HATpUsl, KIS U KaJdbliKsl, UX CBOMCTBA U
npumeHenue. Conu. Conu, X COCTaB U Ha3BaHUs. PacTBOpPUMOCTH COJICH B BOJIE.
Xnopua HaTpust ¥ KapOOHAT KaJblMsl, UX CBOMCTBA U MPUMEHECHHUE.
Knaccudukanus Heopranndeckux BemiecTB. BemecTa, ux kinaccudukamus u
MHoroo6Opasue. [IpocTeie BemecTBa: MeTamuibl U HeMeTauibl. ClI0KHBIE BEIIECTBA:
OKCH/JIbl, OCHOBaHUsI, KUCJIOTHI, cou. JleMoHcTpanuu. Komiekuus okcuaos.
lNamenune n3Bectu. Bo3ronka «cyxoro ybaa». Kouiekus ocHoBanuil. Kosutekius
KUCIIOT. I3MEeHeHre OKpacku MHINKATOPOB B IIECJIOYHON U KUCIIOTHOM Cpelax.
[TpaBuiio pazbaBieHus cEpHOM KUCTOTHL. OOYIIIMBaHUE OPTaHUYECKUX BEIIECTB U
MaTepHuajoB CepHOM KucaoTor. Tabmuiia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U
couteit B Boze. Komteknus coneit. Jlaboparopasie onbIThl. [Ipomyckanue
BBIJIBIXa€MOI'0 BO3/lyXa 4Yepe3 U3BECTKOBYIO BOay. MccnenoBanrue pacTBOPOB
KUCJIOT MHAMKaTopamu. McciaenoBanue pacTBOPOB MIET0YENH HHAUKATOPAMHU.

IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHHUA IIPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JInuHOCTHBIE
B IICHHOCTHO-OPUEHTAIIMOHHON c(pepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HAYKY, TYMAaHU3M, OTHOIIEHUE K TPYAY, LIEJICYCTPEMIICHHOCTD;



dbopmMupoBaHuE IEHHOCTH 30POBOTr0 U 0€30MacHOTO 00pa3a KU3HU; YCBOCHHE
MIPaBWIJT HHIUBUIYATHHOTO M KOJJIEKTHBHOTO O0€30MMaCHOTO MMOBECHUS B
YpE3BBIYAMHBIX CUTYAIUSAX, YIPOKAIONIUX KU3HU U 3JJ0POBBIO JTIOICH;

B TPYJOBOM cepe — rOTOBHOCTH K OCO3HAHHOMY BbIOODPY JanbHeMIen
o0pa3oBaTeIbHON TPACKTOPHH;

B [M03HABaTEJIbHOW (KOTHUTUBHOM, HHTEJIEKTYyalbHOMN) chepe — yMeHue
yIPaBISATh CBOCH MO3HABATEIILHOU JIESITEILHOCTBIO.

(opMHUpOBaHUE OCHOB SKOJOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILLIJIEHUS, PA3BUTUE ONbITA
HKOJIOTUYECKH OPUEHTHUPOBAHHOM pehIeKCUBHO-OLIEHOYHON U TPAKTUYECKOM Aesi-
TEIbHOCTH B KU3HEHHBIX CUTYaIUAX;

MertanpeaMeTHble

YMEHHE CaMOCTOSITEIILHO OMPEACIISTh IIEJIN CBOEr0 OOyUEHHS, CTABUTh U
dbopMynupoBaTh 11t ceOst HOBBIE 3a/ja4M B y4€0e U M03HaBATEIbHON
NeATeIbHOCTH, Pa3BUBAaTh MOTUBBI M HHTEPECHI CBOCH MO3HABATEIIHLHOM
JESTENBHOCTH; YMEHUE CAMOCTOATEIBHO MIAHUPOBATH IyTH JOCTKEHUS 1IeJIeH, B
TOM YHMCJIE aIbTepPHATUBHBIE, OCO3HAHHO BBHIOMPATh Hanboee 3¢ PeKTUBHbBIE
CIIOCOOBI perIeHus Y4eOHBIX U MO3HABATEIBHBIX 33]1a4;

YMEHUE COOTHOCUTH CBOU JEUCTBUS C IJITAHUPYEMBIMU PE3YJIbTaTaMU,
OCYLIECTBIIATh KOHTPOJIb CBOEH AEATEIbHOCTU B MPOLECCE TOCTUKEHUS
pe3yibTaTa, OnpeacssiTh CocoObl JEHCTBUI B paMKaX MPEIOKESHHBIX YCIOBUH 1
TpeOoBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYaIUE;

yYMEHHE OIICHUBATH MTPABMIILHOCTH BBHITIOJHEHUS yU4eOHOH 3a1a4n, COOCTBEHHBIC
BO3MOXHOCTH €€ PEIICHMUS; BIaJICHHE OCHOBAMHU CAMOKOHTPOJIS, CAMOOIIEHKH,
MPUHATHS PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B y4eO- HOU U
MO3HABATEIILHOM JECSITEIbHOCTH; YMEHHE ONPECISITh  MOHSTHS, CO37aBaTh
0000111eHNs, yCTAHABIIUBATh AaHAJIOTHH, KIaCCU(PUITUPOBATD,
CaMOCTOSITEIILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KiIaccuPUKaIuy,
yCTaHABIMBATh TPUUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHIECKOE
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paccyxieHue, yMo3akiroueHue (MHIyKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U
JeNIaTh BBIBOJBI;

YMCHUEC CO3/1aBaTh, IPUMCHATDH U HpGO6p&30BBIBaTB 3HAaKHW 1 CHUMBOJIbI, MOJCIN 1
CXCMBI JJIA PCHICHUA y‘IC6HBIX U IIO3HABAaTCJIBHBIX 3a4a4,

yMEHHE OPTaHU30BbIBATh yUeOHOE COTPYIHUUYECTBO U COBMECTHYIO JIEATEIILHOCTD
C YUUTENIEM U CBEPCTHUKAMU; pad0TaTh MHAWBUIYATBHO U B TPYIINE: HAXOIUTh
oOl1iee peleHrue U pa3pemarb KOHQIUKTHL HA ~ OCHOBE COTJIACOBAHUS
MO3UIINK U yuéTa UHTEpecoB; (POpMyIUpOBaTh, aprYMEHTHUPOBATH U
OTCTaMBaTh CBOE MHEHHUE; YMEHHUE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPE/ICTBA B
COOTBETCTBUH C 33/1a4€ll KOMMYHUKAILIUU JJIs1 BBIPAKEHUSI CBOMX YYBCTB, MBICIICH
U IOTPeOHOCTEH; INIAHUPOBAHUS U PETYJISIIIMKU CBOEH JESTEILHOCTH; BlIaJICHUE
YCTHOM ¥ MUCbMEHHOMN PEUYbI0, MOHOJIOTUYECKOU KOHTEKCTHON PEYBIO;
dbopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTU B 00JIaCTH UCIIOIB30BaHUS
UH()OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI; HOPMUPOBAHHUE U PA3BUTHE
AKOJIOTUYECKOTO MBIILICHUSI, YMEHUE NTPUMEHSITH €r0 B TIO3HABATEIBLHOM,
KOMMYHHUKATUBHOM, COIIMAIBHOM MPAKTHUKE U MPOQPECCHOHATLHON OpUCHTAITUH.

IIpeameTHbIE
B no3naBatenbHOM cepe: naBaTh onpeaeeH s N3yYeHHbBIX TOHSTUMN:

«XAMHYECKUMN 9JICMCHT», «aTOM», «MOH», KMOJICKYJIa», KIIPOCTBLIC U CIIOKHBIC
BCHICCTBA», «KBCIICCTBO», KXUMHNUYCCKAas q)opMyna», «OTHOCHTCIIbHAA aTOMHas
Macca», «OTHOCUTCIIbHAA MOJICKYJIApHAA MacCa», «BAJICHTHOCTb), «CTCIICHDb
OKHUCJICHUA», KKPUCTAJINIMYCCKAasA pCHICTKA», KOKCHUAbD», KKUCJIOTBD)», «OCHOBAHUI),
«COJIMN», ((aM(l)OTepHOCTB», CKMHAUKATOP», «HepI/IO,Z[I/I“IGCKI/Iﬁ 3aKOH»,
CMICPHUOINICCKAA Ta6JII/ILIa», «HM30TOIIBD», KXXUMHUYCCKAs CBA3b)»,
QICKTPOOTPHULIATCIBHOCTDL», «KXUMHNYCCKAA PCAKIWA), KXUMHUYICCKOC YPABHCHUC),
«T'CHCTHYCCKAsA CBA3b», KOKHCIICHUC), KBOCCTAHOBJICHUC), «QJICKTPOJIUTHUYICCKAA
aucconuanusg», «CKOpOCTb XUMHYECKOU PCaAKIUN,

ONMCAaTh JIEMOHCTPAILMOHHBIE U CAMOCTOSITEIIBHO IPOBEICHHBIE XUMUUECKUE
JKCIIEPUMEHTBI; OIUCHIBATH U PA3JIMYaTh U3YUYECHHBIE KJIACCHl HEOPTAHUYECKUX
COEMHEHUH, MPOCTHIE U CIIOKHBIC BENIECTBA, XUMUUECKHUE PEAKIIUY;
KJIacCU(DUIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHUS;
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JienaTh BEIBOJBI M YMO3AKIIOUCHUS U3 HAOJIIOACHUMN, N3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 10
aHaAJIOTUM CO CBOMCTBAMU U3YUYEHHBIX; CTPYKTYPUPOBATh U3YUEHHBIN MaTepuai u
XUMUYECKYI0 MH(OpMaIINIO, MOTYUYCHHYIO U3 IPYTUX UCTOYHUKOB; MOJICIIUPOBATH
CTPOEHUE ATOMOB 3JIEMEHTOB | -3 EeprUo0B, CTPOCHUE MTPOCTHIX MOJIEKYT;

B 11eHHOCTHO — OpUEHTAlMOHHOH cdepe: aHAIU3UPOBATH U OLIEHUBATH
MOCJIEACTBUS JIJIsl OKpY>Karolel cpe/ibl ObITOBOM 1 MPOU3BOICTBEHHOM
JEeSTENbHOCTH YEJIOBEKA, CBI3AHHON ¢ IepepadOTKOM BEILECTB;

B tpynoBoii chepe: npoBOAUTh XUMUUECKHUI SKCIIEPUMEHT;

B cdepe 6e3omacHOCTH KU3HEIEATEIHPHOCTH: OKa3bIBATh MEPBYIO MOMOIIb TIPU
OTpPAaBJICHUAX, 0XKOTaX U IPYTUX TPaBMaXx, CBSA3aHHBIX C BEIIECTBAMHU U
1a60paTOPHBIM 000PYAOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
Kontpoan | Ilpakruuec @ (uudposbie)
n/ pa3iesioB U TeM
Bcero | HbIe KHe o0pa3oBarTejibHbIE
n NporpamMmbl
padoThbI padoThbI pecypcol
Hpeamer xumun u bubnuorexa [JOK
1 MCTOABI €€ 4 1 https://m.edsoo.ru/7f418
H3y4YEHUS 37¢
Crpoenue
BEICCTB H UX bu6mmoreka [IOK
2 arperaTHble 2 https://m.edsoo0.ru/7f4183
COCTOSIHUS c
CmMecH BelecTs, bu6mmoreka [JOK
3 HX COCTaB 5 1 https://m.edsoo.ru/7f418
37c
4 Dusmyeckue 3 5 bubmuoreka [JOK
ABJICHUS B XUMHUH https://m.edso0.ru/7f4183
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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

7c
CocraB BeIECTB. bubnuoreka [IOK
XuMHUUECKUE 3HAKH 5 1 https://m.edsoo.ru/7f41
1 (hopMyJIbI 837c
bu6mmoreka [IOK
I[Ipocteie BemecTa 4 https://m.edsoo.ru/7f41
837c
bu6mmoreka [{OK
CnoxHble BeniecTa 11 1 https://m.edsoo.ru/7f41
837c
Htoro 34 2

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne KoauuecTBo yacon 1 DJIeKTPOHHBbIE
ara
Kontpo IpakTu undposbie
Tema ypoka usyue
n/ Bcero | JibHBIE Yeckue st oOpa3oBaTe/bHbIE
n padoThI padoThI pecypceel
bu6mmoreka [IOK
Hpeamer xumun 1 https://m.edsoo.ru/ff
0d210c
ABnenus, npo- bubnnorexa LIOK
UCXOIAIUE € 1 https://m.edsoo.ru/ff
BeIlleCTBAaMU 0d227e
Habmonenue u bu6mmoreka [JOK
OKCIICpUMCHT B 1 https://m.edsoo.ru/ff
XuMuu 0d23dc
[IpakTrueckas bubnunoreka [JOK
4 paboTta Nel 1 1 https://m.edsoo.ru/ff
«3HaKOMCTBO C 0d26¢a
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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/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

1a00paTOPHBIM

o0opynoBaHuEM.
[IpaBuna TexHuKH
0€30MacHOCTI
Crpoenue bu6mmoreka [{OK
5 BeIICCTB https://m.edsoo.ru/ff
0d28c8
ArperarHsie bubamnoreka LIOK
6 COCTOAHHA https://m.edsoo.ru/ff
Belects 0d2a6c
UucTele BemecTBa bubmmoreka [{OK
7 U CMECH https://m.edsoo.ru/ff
0d2be8
I'azoBBIC cMecHn bu6mmorexa [IOK
8 https://m.edsoo.ru/ff
0d2a6c¢
Maccosas nons Bu6muoreka [JOK
9 | PaCTBOPCHHOTO https://m.edsoo.ru/ff
BEIIIECTBA 0d2d50
[IpakTnueckas
pabota No 2
«IIpuroroBnenne
pacTBopa bubmuorexa [IOK
10 OTIpe/IeTEHHOI https://m.edsoo.ru/ff
MAaccoBOI Ioael Od2eae
PpacTBOPEHHOTO
BEIIIECTBA
MaccoBas noins bu6mmoreka [JOK
11 | npumeceit https://m.edsoo.ru/ff
0d323c
HekoTopsie
CIIOCOBEL bubmuoreka [JOK
12 paseneHus https://m.edsoo.ru/ff
cMeceit 0d350c
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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
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

Jductunnsamnus,
WJTU TIEPETOHKA.

[IpakTuueckas

pabora Ne 3 bubmuoreka [JOK
13 | «Beipamusanne https://m.edsoo.ru/ff

KpUCTAJJIOB 0d5230

COJIH -

(momarrHui

9KCIEPUMEHT)

[IpakTnueckas

paboTa Ne 4 bubnuorexa [JOK
14 | (Ouncrxa https://m.edsoo.ru/ff

IIOBAPEHHOM COJIN 0d37fa

XUMHYECKHE bubnmuorexa [JOK
15 | onemeHTsI https://m.edsoo.ru/ff

0d3al6

XuMudeckue

3Haku. Tabmima bu6mmorexa [{OK
16 | XMMHACCKHUX https://m.edsoo.ru/ff

anemenTtoB /. U. 0d3b88

Meunneneena

XHUMHUYECKHE

hopmyIIbI.

OTHOCUTEIIbHbIE bu6morexa IIOK
17 | arommas u https://m.edsoo.ru/ff

MOJIEKYJIApHAas 0d5708

MaccChl

[ToBTOpEHME M

000011IEHNE

TEeMBI. bubmuoreka [JOK
18 IToaroroBka K https://m.edsoo.ru/ff

KOHTPOJIbHOM 0d3f34

pabote
19 KonrponbHas bubnunoreka [JOK

pabota Ne 1 https://m.edsoo.ru/ff
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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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«Hucrele 0d40c4
BeIlleCTBa U
CMECH.
XumMmuueckas
CHUMBOJINKAY
Meramibt bubnuoreka [JOK
20 https://m.edsoo.ru/ff
0d4290
[IpencraBurenu
MeTaIIoB (YpoK bubnuoreka [JOK
21 | yueHHYecKas https://m.edsoo.ru/ff
KOH(pepeHIHs) 0d448e
Hewmeramnsr bubmmoreka [{OK
22 https://m.edsoo.ru/ff
0d4614
[IpencraBurenu
HEMETAJLIOB bubnuoreka [JOK
23 | (ypox — yde- https://m.edsoo.ru/ff
HUYECKas 0d4973
KOH(EPEHITHS)
BanenTHocTh bu6mmoreka [JOK
24 https://m.edsoo.ru/ff
0d4790
Oxcuasl bu6mmoreka [JOK
25 https://m.edsoo.ru/ff
0d4c4a
[IpencraBurenu
OKCHIIOB (YPOK — bubmuoteka [JOK
26 yueHHUeCKast https://m.edsoo.ru/ff
KOH(DepeHIHs) Od4ae2
Kucnotst bubmuoreka [JOK
27 https://m.edsoo.ru/ff
0d4ddo
28 | IlpeacraBurenu bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

KHUCIOT (YpOK — https://m.edsoo.ru/ff
y4eHUYeCcKast 0d4ddo
KoH(pepeHIus)
OcroBanms. bubnuorexa [JOK
29 HpeHCTaBI:ITeHH 1 https://m.edsoo.ru/ff
OCHOBaHUH 0d50d2
Conu bubnuorexa [JOK
30 1 https://m.edsoo.ru/ff
0d4ddo
[IpencraBurenu
couneli (ypok — bubmuoreka [IOK
31 yUeHHUYECKas 1 https://m.edsoo.ru/ff
KOH(pEpeHIIHs) 0d4f42
Knacenduxauus bubnnorexa [JOK
32 | HCOpramHHeckux 1 https://m.edsoo.ru/ff
pettects 0d542e
KontponbHas
pabota No 2
«OCHOBHBIE bu6mmoreka [IOK
33 | xnacewr 1 https://m.edsoo.ru/ff
HEOPraHUYEeCKUX 0d55a0
COEIUHEHUIN
Ananus
KOHTPOJIbHOM
paboTHL. bubnuoreka [JOK
34 ITonBenenue 1 https://m.edsoo.ru/ff
UTOTOB y4eOHOTO 0d5708
roja
OBUIEE
KOJIMYECTBO 34
YACOB I10
I[MPOTPAMME
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

ladopueanan, Ouaer Cepreeenu.
Xumma : 7-it kaace : yaednuk / O. C. M'abpuenan, K. I'. Ocrpoymos, C. A. Cnag
KOB. — o-¢ U3fn., crep. — Mocksa : Ilpoceemenne, 2023. — 143, [1] ¢. : un.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. Xumus B Tabnuiax 8 — 11 knaccel. CipaBouHoe mocooue. ABTOp —
cocrasutenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. Poccwuiickast anekTponHas mkosia. - https://resh.edu.ru/

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

3. Kypuan «Xumus u xu3ab» - https://hij.ru/

4. [loxbopka auTepaTypsl o xumuH - http://c-books.narod.ru/

5. Xypuan " 1 cenrsops” - https://1sept.ru/

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

7. COOpHHUK CTaTel 0 XUMUYECKUX dJIeMEHTaX, WIUTFOCTPHUPOBAHHBINH OMUCAHHEM

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