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Juis obydaromuxcs 7-A kiacca



HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yyeOHOTO IIpeaMeTa IO XUMUH JUIst 7 KJIACCOB COCTaBlIeHa Ha 0cHOBE DenepaabHOro
roCy/IapCTBEHHOI0 00pa30BaTEIBHOIO CTaH1apTa OCHOBHOI'O 00IIEro 00pa30BaHuUs, TPOrPaMMBI
no xumuu O. C. IN'abpuensna (O. C. 'abpuensH, U. B. Akcénona, U. I'. OctpoymoB
«IIpumepHas nporpamMmma Kypca Xumuu 11 7 kiacca» — M. : [IpocBemenue, 2021). a Takke Ha
OCHOBE (hefiepanbHON pabodeil mMporpaMMbl BOCIUTAHUS U ¢ YUETOM KOHIICIIIIUY TPEIOIaBaHUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepariui.

OOHOBIIEHUE MIKOJIBHOTO 00pa30BaHUs, B TOM YHCJIE XUMUYECKOT0, HAIIPABIECHO HA CO3/IaHUE
ONTUMAJIBHBIX YCIOBUMN I YIOBIETBOPEHHS MOTPEOHOCTEH KaXKIOT0 YUCHUKA, IS
(dbopMUPOBaHUS €r0 BCECTOPOHHETO UHTEPECA, IJIsl pa3BUTHS YEJIOBEKa C HOBBIM YPOBHEM
CO3HAHMS, aKTUBHO YYaCTBYIOIIETO B IPe00pa30BaHUM MUPA, CIIOCOOHOTO K CaMOOLIEHKE U
KpUTHYECKOMY MbITLIeHU 0. CoepkaHne Kypca XUMHUH Kak ydeOHOTo peaMeTa opMupyercs,
UCXOs U3 O0IIMX 1iesieil 00pa3oBaHUsl, BOCIUTAHUS U PA3BUTHS JINYHOCTH, BKIIOYAIOIINUX
(dhopMHUpOBaHNME HAYYHBIX B3TJIS0B HA IPUPOAY U OOIIECTBO, IICHHOCTHBIX COLUATBHO-
3HAYUMbIX OPUEHTALUN, IPUBUTUE TYMAHHBIX B3IVISIIOB HA OKPYKAIOIIYIO I€UCTBUTEIBHOCTb.

XvMHYeCcKUe 3HaHUSI HEOOXOAMMBI KaXk/10MY YEJIOBEKY, OHU OIPEAEISIOT PAllUOHAIBHOE
IIOBEJICHHE YEJI0BEKa B OKpY’Kalollel cpesie, He0OX0IMMbI B IIOBCEIHEBHON KU3HU. | TaBHOM
po0JIeMoil B IpenoilaBaHuy XUMHUU SIBJISIETCS IEPErPyKEHHOCTh Kypca OCHOBHOM IIKOJIBI.
Pemnth 3Ty npo6iaemMy MOXHO C TOMOUIbIO NPOIEAEBTHYECKOT0 Kypca. Heo6xomumocTs ero
BBEJICHMS BbI3BAHA HECKOJBKUMU IIPUYHHAMM:

e  CIIOXHOCTBIO IIPOrPAMMHOIO MaTepHuala,
e  COKpAIIICHUEM KOJIHMYECTBA yYCOHBIX YACOB;
L] YMCHBIICHUC KOJIMYCCTBA XUMHUYCCKOI'O OKCIICPUMCHTA Ha YPOKax;

e HCKa)XEHUEM 3HaHUH IIKOJIbHUKOB, IOYEPIIHYTHIX U3 CPEACTB MacCOBOW MH(pOpMaLun
enl€ 10 3HaKOMCTBA C IPEIMETOM «XUMUSD».

Peanmaum{ npeamMeTa CHOCO6CTBy€T IIOBBIIIICHHUIO MOTHUBAIlUU U MMO3HAaBATECIILHOM aKTUBHOCTH
y4aluxcst pu U3y4eHUH OCHOBHOI'O Kypca XuMHH. [IponeneBTuueckuii Kypc XUMUU XOTS U
HOCHUT OOIIEKYJIBTYPHBIN XapakTep U HE CTaBUT 3a7a4y MPOPECCUOHATBHON MOATOTOBKH
00yyYaroImuxcsi, TeM He MEHee M03BOJIIET UM ONPEEIUTHCS C BHIOOPOM Mpoduiist 00yueHus B
crapuieil mkoute. s ToCTHKEeHNs: 00pa30BaTeIbHbIX Pe3yIbTaTOB HA OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO MO/IX0/1a, KOTOPBIH SBIISETCS OTHUM M3 OCHOBHBIX MEXaHU3MOB pealn3aluu
OI'OC OO0, MOKHO HCTIONB30BaTh TEXHOJIOTHUIO AedTeabHocTHOTO Metoaa (TAM) —
He1arornyecKuii HHCTpyMEHTAapuil yUnuTess, ClIOCOOCTBYIOIINN BKIIOUEHHUIO YHaLUXCS B
y4eOHYIO IeSTeTbHOCTh Ha OCHOBE METO/A Pe(IIEKCUBHON CaMOOPTaHU3AINH JUTS YCBOCHUS
rIIyOOKUX M MPOYHBIX 3HAHUH MO MPeIMETY.

eanb yueOHOro npeamera

dopMHUpOBaHUE Y YUAITUXCSI YMEHUS BUACTh M IOHUMATh IICHHOCTh 00pa30BaHusl, 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS JJIs1 KAKIO0T0 YelIOBeKa HE3aBUCUMO OT €Tro MpoQeCCHOHATBHON
JIeSATeTLHOCTH; YMEHHS pa3ndaTh (PaKkThl U OLIEHKH, CPABHUBAThH OIICHOYHBIE BHIBOJIbI, BUICTh
UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OMPEIETICHHON CUCTEMON LIEHHOCTEH,
dbopMyIupOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MMO3HUITHIO;

dopmupoBaHUE Y 00YJaIONMXCS [IETOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHHU B CO3/IaHUH
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U MPOLIECCHI
OKpPY’KaIOILEeH JEeHCTBUTEIBHOCTH — MIPUPOIHOM, COLUATIBHOM, KYyJIbTYPHOU, TEXHUYECKON
Cpe.Ibl, UCIIOJIB3YS AJISl ATOr0 XMMHUECKHUE 3HAHUS; TPHUOOpeTeHrne 00yJaroMMUCS ONbITa
pa3sHOOOpa3HOM eATeNbHOCTH, TO3HAHUS M CAMOIIO3HAHMS; KITFOUEBBIX HABBIKOB (KIIIOYEBBIX



KOMHGTCHTHOCTeﬁ), UMCIOIUX YHUBCPCAJIbHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIBHOCTHU !
penieHus: mpo0seM, MPUHATHS PEIIeHUH, TTONCKa, aHAIM3a U 00paboTKH MHGOPMAIIHH,
KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH, COTPYTHHUECTBA, OE30MAaCHOT0 00paIieHus
C BEIIECTBAMU B TIOBCETHEBHOM KHU3HH.

3agaum y4eOHOrO0 nmpeamera
OO6pa3oBareiabHbIC:

(opMHpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHUHBI
mupa; Pa3BuBaromue:

Pa3BUTHC JINYHOCTHU 06yqafoumxc;1, HUX MHTCIUICKTYAJIbHOC U HPABCTBCHHOC
COBCPIICHCTBOBAHMUC, q)OpMI/IpOBaHI/Ie Y HUX TYMAHUCTHYCCKUX OTHOIIEHHUH B SKOJIOTHYECKHI
uenecooGpa3Horo IIOBCIACHUA B 6I)ITy B pr,[[OBOfI JACATCIIBHOCTH,

BocrnurareiabHbIe:

-popmupoBaHue yMeHUH 6€3011acHOT0 OOPAICHHS C BEIICCTBAMH, UCIIOJIb3YEMbIMH B
MOBCEIHEBHOM JKU3HH; BHIPAOOTKA MOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHUU XUMUU,
a Takke GOpPMHUPOBAHUE OTHOIICHHUS K XUMHUH KaK K BO3MOKHOI 001acT Oyaymiei
MPAKTUYECKOH JEITeIbHOCTH.

Oo6masn XapaKTEePUCTUKA yqeﬁﬂoro npeamMerta.

B cooTBercTBHU C CDCI[epaJ'IbHBIM ToCyaapCTBCHHBIM O6pa3OBaT€J'ILHBIM CTaHAapTOM OCHOBHOI'O
06HI€FO 06pa3OBaHI/IH ydamuecCsa AOJDKHBI OBJIAAC€Th TAKMMU IIO3HABATCIIbHBIMUA y‘Ie6HI)IMI/I
,I[eI‘/‘ICTBI/IHMI/I, KakK:

yMeHue GpopMyIupoBaTh NpolIeMy U TUIIOTE3Y,

CTaBUThb LCJIU U 3ada4U, CTPOUTH IJIaHBI JOCTUIKCHUS ueneﬁ " pCIICHUA MMOCTABJICHHLIX 3a/1a4y,
MMPOBOAUTD SKCIICPUMCHT H Ha €TO OCHOBC JCJIATh BBIBOJABI U YMO3AKIFOYCHUS, IPECACTABIIATE UX
M OTCTauBaTh CBOIO TOYKY 3pCHHA.

Kpowme aToro, yuamnyecs JOJKHBI OBJIAJETh IPUEMAMHU, CBSI3aHHBIMU C OIIPENEICHUEM ITOHATHI:
OTpaHMYMBATh UX, ONMCHIBATh, XapAKTEPU30BaATh U CpaBHUBATH. CIIe10BaTENbHO, IPU U3YUYEHUU
XMMHHU B OCHOBHOM ILIKOJIE y4aIMecs T0JKHBI OBJIaJIeTh YU€OHBIMH JEHCTBUSAMH,
MO3BOJIIOIIMMHU UM JIOCTHYb JIMYHOCTHBIX, IPEIMETHBIX U METAaIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTaTOB.

[Tpennaraemast mporpamma Mo XMMHH PacKpbIBaeT BKIIAJ Y4€OHOTO MPEeAMETa B JOCTUKECHHE
1esel OCHOBHOT'O O0I1Ier0 00pa30BaHus U ONpeeNseT BaKHENIINE CoiepKaTeIbHbIe TMHUH
npeameTa:

BEIIIECTBO , 3HAHUS O COCTABE M CTPOCHUU BEIIECTB, UX BAKHEHIINX (PU3UIECKUX U XUMHUUECKUX
CBOMCTBAxX, OMOJIOTHYECKOM JICHCTBHH;

XUMHYCCKas pCaKns — 3HAHUA 00 YCII0OBUAX, B KOTOPBIX NPOSABIIAIOTCA XUMUYCCKUE CBOICTBa
BC€IICCTB, crocobax YIIPABJICHUA XUMHWYCCKUMHU ITPOLECCaAMU,

IIPUMEHEHNE BEUIECTB — 3HAHMSI U ONBIT IPAKTUUYECKOM JEATEIBHOCTH C BELECTBAMU, KOTOPBIE
Hau0oJIee yacTo ynoTpeOIIsAtoTCs B IOBCEIHEBHON )KU3HHU, IIUPOKO UCIOIb3YIOTCS B
IIPOMBIIIIIEHHOCTH, CEJILCKOM XO035HCTBE, HA TPAHCIIOPTE;

A3BIK XMMUU — CUCTEMA BAKHEUIINX MOHIATHI XUMHUH U TEPMUHOB, B KOTOPBIX OHH
OTHCBIBAIOTCS, HOMEHKJIATYpa HEOPTaHUUECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHCIIE U
TPUBHAIIbHBIE), XUMHUYECKHE (POPMYIIbI U YPaBHEHHUS, a TAKKE MTpaBUIIia epeBojja MHPOpMaIIIH ¢
€CTECTBEHHOTO 5I3bIKa Ha SI3bIK XUMHU U OOpaTHO.

[Tpu oTbOpe comeprkanus, KOHKPETHIUPYIOLIETO MPOTPaMMy, YUYUTBIBAIIOCH, YTO TIEpe]] OOIINM
00pa3oBaHHEM HE CTOUT 3a/1a4a MPo(hecCHOHaTbHON MOATOTOBKH 00YJarOIIUXCsl. ITO
OTIpeIeNINII0 TOCTPOCHUE Kypca KaK 00IIeKYIbTYPHOT0, HAIPaBIEHHOTO, TIPEXkKIE BCETro Ha



(dopMHpOBaHUE U pa3BUTHE UHTEPECA K U3YUCHHIO XUMHUH. YUTEeHa OCHOBHAsI OCOOCHHOCTh
MOJIPOCTKOBOT'O BO3pacTa — Hayajo Mepexo/ia OT JETCTBA K B3POCIOCTH, KOTOPbIH
XapaKTepU3yeTcsl pa3BUTHUEM MTO3HABATEIHHOM cephl.

Ha sTane ocHOBHOI0O 00I1Iero cpeiHero o0pa3oBaHMsl IPOUCXOIUT BKIIOUEHHE 00yUarOIUXCs B
IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTh, OCHOBY KOTOPOM COCTABIISAIOT TAKUE
YHUBEpCaJbHblE YUeOHbIE IeHCTBUS, KAK YMEHUE BUJIETh IPO0JIEMbI, CTABUTh BOIIPOCHI,
KJaccu(puIupoBarhb, HaOMIOIATh, TPOBOIUTH SKCIIEPUMEHT, JA€IaTh BHIBOBI M YMO3AKIIOUCHNS,
OOBSICHATH, 10Ka3bIBATh, 3aILIMIIATh CBOU MJIEH, JaBaTh olpeeneHus noHaTuaM. Croaa xe
OTHOCATCS IPUEMBI, CXOJHBIE C OIIPEAEICHUEM ITOHATUN: OIIMCAaHNE, XaPAKTEPUCTHKA,
pa3bsCHEHHE, CpaBHEHHE, pa3andyeHue. DopMHUPOBaHUE STUX YHUBEPCAIbHBIX Y4eOHBIX
JICHCTBUM HAYMHAETCA €€ B HAYAJIbHOW IIKOJIE, 4 B KypCE€ XMMUU OCHOBHOM IIIKOJIBI
IIPOMCXOIUT UX PAa3BUTHE U COBEPIICHCTBOBAaHUE. B CBA3M ¢ 3TUM pe3epBHBIE YacChl INIAHUPYETCS
UCIIOJIb30BaTh Ha JOPMUPOBAHUE M PA3BUTHE YMEHUN IPOSKTHOM U UCCIICIOBATEIHCKOM
JeSITeIbHOCTH, YMEHHE BUJETh IIPOOIIEMBI, JIeNIaTh BHIBOIbI U YMO3AKIFOUEHHUS.

MecTo npeamera B yueOHOM ILIaHe

CornacHo yTBep:KIeHHOMY Y4eOHOMY IUIaHy HIKOJIbI HA U3Y4EHUE MIPOIEAEBTUYECKOTIO Kypca
XMMHUH B 7 KJacce oTBe/ieH 1 yac B HeJelno, Bcero — 34 yaca.

COJAEPKAHUE OBYYEHUA

[Ipeamet xumun u MeTobl €€ n3ydenus [Ipeamer xumun. 3HaueHne XUMUU B KU3HU
COBPEMEHHOTI0 uenoBeka. Tena u Bemecrsa. CpolicTBa BewecTs. [[puMeHeHne BeniecTs Ha
OCHOBE UX CBOWCTB. fIBIeHUs, Mpoucxosiue ¢ BemecTBaMu. Ou3ndeckue siBICHUsS U
XMMUYECKHE peaklnu. BemiecTBa, yyacTBYIOIME B PEAKIIMK: UCXOJHBIE BEIIECTBA U MPOAYKTHI
peakuuu. [Ipu3Haky XMMAYECKUX PEaKlUii: '3MEHEHHE LIBETA, BBINIAJICHNUE WU PACTBOPEHUE
0CaJIKa, BBIJICJICHUE T'a3a, BBIJICICHUE WIH MOTJIOMICHUE TEIUIOTHI U CBETA, MOSABJICHUE 3aI1axa.
Habmonenue u sxkciepuMeHT B XUMuUU. M3yuenue niaMmeHu cBeur U CIUPTOBKU. ['nnoresa u
BbIBOJI. OopMiieHHEe pe3yapTaToB dKcnepuMenTa. [IpakTudeckas paboTta. 3HAKOMCTBO C
nabopaTopHbIM o0opynoBanueM. [IpaBuia TeXHUKH O€30MaCHOCTH MpU paboTe B KaOUHETe
(maboparopun) xumun. JlemoHcTpanuu. BugeodparmMenTs! u cnaiinsl «Eruner — poanHa
xuMun». KoJuteKus CTEKIITHHONM XMMUYECKON ocyibl. Komekuus u3aenuii u3 amoMUHNAS 1
ero cruiaBoB. [lonydeHue yriekuciaoro ra3a i ero B3anMoJIEUCTBHE C U3BECTKOBOM BOJIOM.
BsauMozeiicTBue pacTBOpa MUIIEBOM COMBI C YKCYCHOM KUCIIOTOW. B3anMonencTerue pacTBOpoB
MEIHOT0 Kylopoca 1 HamatelpHoro cnupta. [lomkuranue mepcrsanoit Hutu. JlabopatopHsie
OnbIThl. M3ydeHue cTpoeHus IUIaMEHH CBEYU U CITUPTOBKH.

I'maBa II. CTpoeHue BemecTB 1 X arperaTHble coctosinusg CTpoeHune BemecTs. bpoyHoBckoe
nswxkenue. uddysusa. Aromsl. Monekyibl. OCHOBHBIE MOJI0XKEHUS aTOMHO-MOJIEKYIISIPHOTO
yuenus. Monsl. BemiecTBa MOJEKyJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI. ATperaTHble
cocrosiHus BemecTs. I'a3bl. XKuakoctu. TBEpasie BenecTBa. B3aumHble IEpexo1bl MEXKAY
arperaTHbIMHM COCTOSIHUSIMU BELIECTBA: BO3TOHKA (CyOnnMalius) u 1ecyOonumanusi, KOHJIeH calus
U HCTIapeHue, KpUucTayum3anus 1 rasnenue. Jemonctpanun. Auddysus nepmanranara xaius B
Bozie. Cobupanue npudopa Juisl MOTydeHHsl ra3a U MpoBEpKa ero Ha FepMEeTHYHOCTh. Bo3ronka
CYXOro JipJia, noja uin HaptanuHa. Jlaboparopusie onbiThl. HabmtoneHue 3a 6poyHOBCKHM
JBIDKCHHUEM (IBKEHUE YaCTHI] TyIH B Boje). JAuddy3us koMmoHeHTOB Ae3010paHTa B
Bo3ayxe. Juddysus caxapa B Boje. ArperaTHble COCTOSIHUS BOJIBI.



I'nasa III. Cmecu BerecTB, ux coctaB UncThIC BemecTBa U cMecH. UHCThIC BEIIeCTBA U CMECH.
['omoreHHbIe U reTeporeHHbie cMecH. ['az000pasHbie, KuAKKUE U TBEpABIC cMecH. ['a30BbIe
cMmecu. Bo3nyx — npuponnas razoBast cMech. CoctaB Bo3ayxa. OO0bEMHas 1011 KOMIOHEHTA
ra3oBOi CMeCH Kak OTHOIIeHHE 00bEMa TaHHOTO rasa K odueMy 06béMy cmecu. Pacuérel ¢
UCIIOJIb30BaHUEM TIOHATHUSL «0OBbEMHAs OISl KOMIIOHEHTa cMechy». MaccoBasi 10Jis
pacTBOpEHHOrO BemecTBa. [IoHsTHE 0 KOHLIEHTpanuu pacTBopa. MaccoBasi 10J11 paCTBOPEHHOTO
BEILIECTBA KaK OTHOLIEHHE MAacChl pACTBOPEHHOIO BELIECTBA K Macce pacTBopa. Pacuérel ¢
MCIIOJIb30BaHUEM TOHATHUS «MacCoBasi J10JIsl pacCTBOPEHHOTO BeiecTBay. [IpakTuueckas pabora.
IIpurorosneHue pacTBopa ¢ OnpenenEéHHON MaCCOBOU OJIEH PAaCTBOPEHHOIO BEILIECTBA.
Maccosas nonst npumecu. [lonarue o TexHruueckom oopasiie, 00 OCHOBHOM KOMIIOHEHTE U O
npumecu. MaccoBas 105151 mpuMecu. Pacd€Tsl ¢ UCIONIB30BAHUEM MOHSATUS «MACCOBast 0JIs
npumecn». [lemoncrpanuu. Paznuynsie oOpasisl Mpamopa. Kosiekuys MUHEepaioB U TOPHBIX
nopo. BuneodparmeHnt mo oOHapykeHUI0 00BEMHOM TOJIM KUCIOPOJIa B BO3IyXE.
Buneodparments! u cnaiiipl MpaMopHbIX apTedakToB. Kosuiekius ObITOBBIX, KOHIUTEPCKUX U
MEAMIMHCKUX cMecei. OOpa3Ibl MEAUIIMHCKUX U MHIIEBBIX PACTBOPOB C YKAa3aHUEM MacCOBOM
JI0JTM KOMIIOHEHTa. BuieodparMeHTs! U cllaifibl U3IEIHi U3 BEIECTB 0CO00I YNCTOTHI.

['maBa IV. ®usnyeckue sBICHUS B XUMUH HeKOTOpEIE CITOCOOBI pa3iesieHUsT CMECCH.
Paznenenue cmeceil Ha OCHOBE pa3iIMuuil B pU3MUECKUX CBONCTBAX MX KOMIIOHEHTOB.
OtcrauBanue u aexanTtauus. Lentpudyruposanue. @PuinbTpoBaHue B 1adOpaTopuu, B ObITY U Ha
npou3BocTBe. PUIIbTpOBaHKE U (PUIBTPAT. Y CcTaHOBKA [T (DUIBTPOBAHUS U IIpaBUiIa pabOThI ¢
Hell. BerToBbie GUIIBTPEI U1 BOABL. AcopOnms. Y CTpOHCTBO IPOTHBOTa3a. JMCTHIUISINS, HITH
neperoska. /lucruianupoBanHas Boja u e€ nonyuenue. Ileperonka nedru. Hedrenpomykrs.
[IpakTuyeckas padora. BripaniBanue KpHCTAIIIOB COMH (JOMAIIHUI SKCIIEPUMEHT).
[TpakTuyeckas padora. OuncTka noBapeHHo# cosu. Jlemoncrpanuu. Paznenenue cmecu
MOPOILIKOB Xkeie3a U cepbl. OTcTauBaHuE U JIEKaHTallMsl U3BECTKOBOI'O MOJIOKA, MJIM B3BECH Meja
B Bozie. PaznieneHne BOAHON CMECH PaCTUTEIBLHOIO Macja C IOMOIIBIO JEJINTEIbHON BOPOHKHU.
[lenTpudyruposanue (Ha HeHTpu(yre Win ¢ IOMOIIbIO BuaeopparmenTa). Komnekuus cnaiinos
OBITOBBIX M IPOMBILIUIEHHBIX TPUOOPOB, B KOTOPIX MPUMEHSETCS LIEHTPU(YTUpOBaHHE.
VYcranoBka s puinbTpoBanus U €€ padorta. Konekius 6bITOBBIX GHIBTPOB. AfcopOuus
KYKYPY3HBIMH [TaJIOUKaMH [1apOB Naxy4ux BeniecTs. Kosulekuyst MoBA30K U pecIupaTopoB.
VYcTaHoBKa /17151 IEPErOHKH KUAKOCTEN U e€ paboTa (IoslydeHrne JUCTUIUIUPOBAHHON BOJIBI).
Buneodparment «PekTuukanmnonHas KoJoHHa HeTenepepadbaThIBalONIETo 3aBoia U cxema eé
ycTporictBay. Komnekius «Hed s n Hedrenpoaykts». JlabopaTtopusie onbiThl. dDioTarus cepol
U3 CMECH C PEUYHBIM IIECKOM.

I'maBa V. CocTtaB BelIecTs.

XuMuyeckue 3Haku U popMyiibl XUMHUUYECKHE 3JIEMEHTHI. BeriecTBa MOIEeKyIsIpHOTrO U
HEMOJIEKYJIAPHOTO CTPOEHMS. XUMUYECKUHN DJIEMEHT KaK ONPENEIEHHBIN BU aTOMOB.
XUMHYECKHUE 3JIEMEHTBI B IPUPOJIE. DINEMEHTHBIN COCTaB MIaHEThl 3eMJIS M €€ Te0JI0rHYeCKUX
oOomnouek. [IpocThie 1 c10XkKHbBIE BellecTBa. AJUIOTPONHS U aJUIOTPOIHbBIE MOIU(UKAIIIH.
XUMHYECKHE 3HAKU U XUMUYecKue GopMysibl. XUMUYECKHE CUMBOJIbI, UX TPOU3HOIICHUE U
Ha3BaHU. DTUMOJIOTMUECKUE Hayajla Ha3BaHUH XUMHUECKUX JIEMEHTOB. Tabmuia XMMHYECKIX
anemenToB Jl. V1. MenzeneeBa u e€ cTpykTypa: nepuo/isl (00IbIINe U MaJlble) U TPYIIIIbI
(raBHBIE ¥ TOOOYHBIE OATPYIIBI). OTAETbHBIE IPYIIIBI XUMUUECKUX HJIEMEHTOB: IEJI0YHbIE
MeTaJlJIbl, TaJOTeHbl, OJIarOpOJHbIE Ta3bl. XUMHUUECKHe GOpMybl U GOPMYIIbHbIE €TUHUIIBL.
Koadduuuments! u nnaexcel. MHpopmaius, KOTOpyr0 HECYT XUMHUYECKHE CUMBOJIBI U (POPMYJIBI.
OTHOCHUTENBHBIE ATOMHAsA U MOJIEKYJIIpHAs Maccbl. OTHOCUTENbHAS aTOMHAsI Macca Kak
BEJIMYMHA, TIOKA3bIBAIOIIAs, BO CKOJIBKO pa3 Macca aTomMa JJaHHOTO 3JeMeHTa OOJIbIlIe MacChl
aToma Bozopoja. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca U e€ HaxoxaeHue. MaccoBas 10715
3JIEMEHTA B CIIO’KHOM BeriecTBe. JlonoaHuTeabHas HHPOpPMalKs, KOTOPYIO HECYT XUMHUYECKUE
dbopmynsl. lemoHcTpanmu. BuaeodparMeHTsI U craidibl « DJIEMEHTHBINA COCTaB T€OJIOTHYECKUX
obomnouek 3emsny. Amnorponus kuciaopoaa. Moaenu (mapoctepxueBbie 1 CTioapTa—



Bpurneba) MosieKy pa3TUYHBIX MPOCTHIX U CIOKHBIX BEIIECTB. Tabauia XMMUIeCKUX
anemenToB JI. . MenneneeBa (kopoTkornepuoanbiii Bapuant). [loptperst U. 5. bepuenuyca u
. Y. Menneneena.

I'maa V1. IIpocTeie BemecTBa MeTassbl.

MerTanbl: XMMUYECKHE IEMEHTHI U ITPOCThIE BeulecTBa. MeTallibl U CIUIaBbl B UCTOPUU
YeJI0BEeYeCTBA: MEHBIN, OPOH30BBIN U KEJIE3HbII Beka. 3HaUeHHEe METAJJIOB U CIu1aBoB. O0Iue
¢u3nueckue cpoiicTBa MeTayuioB. [IpencraBurenu MetamuioB. XKene3o. TexHuueckn yucroe u
XUMHUYECKH YUCTOE Kene30. JKene3o — ocHOBa COBPEMEHHOM MTPOMBILUIEHHOCTH U CEJIBCKOIO
xo3siicTBa. CIulaBbl JKeJe3a: YyT'yHbl U cTayd. llepenenbHblil 1 TUTENHBIN YyTyHbl, UX 3HAYCHHE.
VYriepoaucras v IETMPOBAaHHAS CTANIM, UX 3HadeHue. [loHsaTre o 4€pHOl 1 UBETHOU
MeTaJITypruu. AntoMuHui. VlcTopust IpOMBIIIIEHHOTO IPOU3BOACTBA altoMuHus. IIpumenenue
AJTIOMHUHHMS HA OCHOBE CBOMCTB. 30J10TO. POJb 30510Ta B HCTOPHUM YETOBEYECTBA. 30JI0TO —
MeTaJIJ1 FOBEIMPOB U 3TAJIOH MUPOBBIX JieHeT. [IpuMenenue 3010Ta Ha ocHOBE cBOWCTB. O10BO,
€ro CBOMCTBA U IPUMEHEHHUE. AJIJIOTPOIIUS 0JI0BA: cepoe U Oenoe 010B0. «ONOBSIHHAS YyMay.
Hemeramer. [Tonoxkenue anemenToB-HeMeTawioB B Tabmiuie /1. M. Menuaeneesa. biaroponaeie
ra3bl. Ajmtotponus kuciopoja. CpaBHeHHE CBOWCTB MPOCTHIX BELIECTB METAJIIOB U HEMETAJLJIOB.
[TpencraBurtenu HemeTaoB. @ocdop u ero aumorpomnabie Mogupukanuu. CpaBHCHHE CBOHCTB
6enoro u kpacHoro gochopa. Obnactu npumenenus pocdopa. Cepa u obactu e€ npuMeHEHHsI.
VYraepon, ero amoTponHeie Moau(UKauK (anMas u rpadur), UX CBOMCTBA M IPUMEHEHHE.
A30T, ero cBoiicTBa 1 npuMeHeHue. JleMmoncrpanuu. Komiekius MeTamioB U CILUIaBOB.
BuneodparmeHTs U craiipl «MeTauibl U CIUTaBBl B UCTOPUH YeioBedecTBay. Koymeknus
«UyryHsl 1 ctanu». BugeodparMenTs! U cinaipl «XyI05KECTBEHHBIC U3ICIHSI U3 YyTyHA U
cranmy. Koyutekuus u3aenuii u3 affoMUHUS U €r0 CIIaBOB. BujeopparMeHThI U claiiibl
«30510T0 — MaTepHall OBEIUPOB U MUPOBBIE IeHbIM». Kosmekuus uzaenuii u3 oyosa.
Buneodpparment «llasaue». Koyeknus HeMeTalIOB — MPOCTHIX BelecTB. BumeopparmeHT
i cnaiin «Kucinopoa — BeliecTBo ropeHus u apixanusy. [lonydenue 6emnoro gochopa u
U3YyYEHHUE ero CBOMcTB. BuneopparmeHTsl U cnaiiibl «AsuioTponus yriepojaa». Moaenu
KPUCTAIIMYECKHUX PEETOK anmasza u rpaduta. Komnekuust « AKTUBUPOBaHHBIN yroib U 00JIaCTH
ero npuMmeHeHus». ['openne cepsl 1 Gochopa. JlaboparopHbie onbIThl. O3HAKOMIIEHHE C
KOJUIEKIINEH METAJIJIOB U CIUIaBOB. O3HAKOMIIEHHUE C KOJUIEKIIMEW HEMETAIIIIOB.

I'masa VII. CioxHbIe BeliecTBa

BasieHTHOCTE. BaJIEeHTHOCTB KaK CBOMCTBO aTOMOB OJHOTO XMMHYECKOT0 3JIEMEHTA COEANHATHCS
CO CTPOrO ONPEAEIEHHBIM YMCIOM aTOMOB JIPYrOr0 XUMHUYECKOIO DJIEMEHTA. DJIEMEHTHI C
MOCTOSIHHOW 1 IEPEMEHHOM BaJIeHTHOCTHIO. BbIBO/ (hOpMYIIbI COETMHEHMS 110 BaJIEHTHOCTH.
HazBanue coenunenus o BajgeHTHOCTH. Okcuabl. OKCHIIBI U CITOCO0 00pa30BaHUs UX Ha3BaHUM.
Oxcuibl MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHUsl. Pojib OKCHIOB B IpUpPOJIE.
[Tapuukosslit 3¢ dexr. [IpeacraButenu okcuaoB. Boaa, yriekucnslit ras, okeug kpeMHusi(I1V),
ux cBoiicTBa u npuMmeHeHue. Kucnorel. KucnoTsl, ux cocra u kinaccudukanus. Kuciaorsr
opraHuueckue u Heopranudeckue. Muaukaropsl. Tabmuna pactBopuMoctu. ConsiHast U cepHas
KHCJIOTBI, UX CBOMCTBA U puMeHeHue. OcHoBaHus. OCHOBaHUs, UX COCTAB Y HA3BAHMSL.
I'mppokcorpynmna. OcHOBaHMsI pacTBOpUMBIE (IIEI0UM) U HEPACTBOPUMBIE. I3MeHeHne okpacKu
WHJUKATOPOB B IIEJIOYHOU cpeae. [ mapoKcuabl HaTpHsl, KK U Kaldblus, UX CBOWCTBA U
npumenenne. Comu. Conn, MX cOCcTaB U Ha3BaHUA. PacTBOpUMOCTH cosieli B Bojie. XJIOpHL
HaTpUs U KapOOHAT KalbliMs, UX CBOMCTBA U puMeHeHue. Knaccudukaius HeopraHnyeckux
BeiecTB. BemecTa, nx kinaccugukanus u MHorooopasue. IIpocTeie BemecTBa: MeTaIbl U
HeMeTasuibl. Cl10’KHBIE BEIIECTBA: OKCH/IBI, OCHOBAHMS, KUCIIOTHI, CONU. J[eMOHCTpanuu.
Konnexkuus okcunos. ['amenue n3sectu. Bosronka «cyxoro npaa». Konnekunus oCHOBaHU.
Komneknusa kucnoT. I3MeHeHne okpacku HHAMKATOPOB B IIEJIOYHON W KUCIOTHOM Cpenax.
[TpaBuiio pazbaBneHus cepHOii KucIoThl. OOyrirBaHNEe OPraHUYECKIX BEIIECTB U MAaTEPUAJIOB
cepHoit kuciotoil. Tabmauia pacTBOPUMOCTH OCHOBAHHH, KUCIIOT U coJiel B Bojie. Kosutekius
cozeii. JlaboparopHsie onbIThl. [IponyckaHue BbIABIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOAY.



HccenenoBanue pacTBOpOB KUCIOT MHAMKAaTOpaMHu. MccinenoBanue pacTBOpOB LIEIIOYEH
MHIUKaTOPaMH.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JInuHOCTHBIE

B [IEHHOCTHO-OPUEHTAIMOHHOMN cepe — YYBCTBO T'OPJIOCTU 32 POCCUNUCKYI0 XUMHUECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LI€JIEyCTPEMIIEHHOCTb;

dbopMupOBaHUE IEHHOCTHU 3[J0POBOT0 U OE30MacCHOr0 00pasa KU3HU; YCBOCHHUE MTPABHII
WHAUBUIYAILHOTO M KOJUICKTUBHOTO 0€30IaCHOTO MOBE/ICHUS B YPE3BBIYANMHBIX CUTYAIIUSX,
YIPOKAIOIIUX KU3HU U 370POBbIO JIIOJICH;

B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAHHOMY BHIOODPY AalibHEHIIeH 00pa3oBaTeIbHON
TPaCKTOPHH;

B MT03HABATENILHON (KOTHUTHUBHOW, MHTEIUIEKTYAIbHON) cepe — yMEHHE yNpaBiIsaTh CBOEH
[I03HABATEJIbHOM J1€ATENbHOCTBIO.

q)OpMI/IpOBaHI/IC OCHOB DKOJIOTUYECKOM KYJbTYPHI, COOTBCTCTBYIOHICﬁ COBPECMCHHOMY YPOBHIO
9KOJIOT'MYCCKOI'0 MBIIIIJICHHW A, PA3BUTHEC OIIbITA SKOJIOTMYCCKHU OpHeHTHpOBaHHOﬁ pe(i)JICKCI/IBHO-
OHGHOHHOﬁ n HpaKTquCKOﬁ ACs- TCJIIBHOCTU B JKU3HCHHBIX CUTYAlUAX,

MeTanpeaMeTHbIe

YMEHHUE CaMOCTOSITEIILHO OMPEEIISATh IETH CBOET0 00yUeHUs, CTAaBUTh U (POPMYIUPOBATH JUIS
ceOs1 HOBbIE 3a/1auu B y4€0e 1 MM03HaBaTEIbHOM J1EATEIbHOCTH, Pa3BUBaTh MOTUBbI U UHTEPECHI
CBOEH M03HABATENbHON JESITEIbHOCTH; YMEHHE CAMOCTOSITENILHO TNIAHUPOBATh ITyTH
JOCTHDKEHUS 11eJIel, B TOM YHClie ajlbTepHAaTUBHbIE, OCO3HAHHO BHIOMpATh Haubosee

3¢ PEeKTUBHBIE CITOCOOBI peIIeHNs YIeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

YMEHUE COOTHOCUTB CBOU JEHCTBHUS C IIJIAHUPYEMBIMU PE3YJIbTATAMH, OCYLIECTBIATH KOHTPOIIb
CBOEH JIEATEIBHOCTU B MPOLIECCE JOCTHKEHUS Pe3yIbTaTa, ONPEelsaTh CIIOCOObI IEHCTBHUH B
paMKax MpeAsIoKEHHBIX YCIOBUH U TpeOOBaHU, KOPPEKTUPOBATH CBOU ACHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLNEN;

yMEHUE OIICHUBATh NMPABUIILHOCTh BHITIOJIHEHUS YIE€OHOMU 3a/1aur, COOCTBEHHBIE BO3MOKHOCTH
€€ pelleHHUs]; BIaIeHHe OCHOBAMU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELLICHUN U
OCYIIIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B y4eO- HOM 1 O3HABATENIbHOM 1€ TEIbHOCTH; YMEHUE
OTIpEIeNIATh MOHATHS, CO3/1aBaTh 0000IIEHNUS, YCTAaHABINBATh aHAJIOTHH, KJIaCCU(DUIINPOBATS,
CaMOCTOSITEJIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUU TSI KJacCU(UKAIIUH, YCTaHABINBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYK/ICHUE, YMO3AKIIIOUCHHE
(MHIYKTUBHOE, IEYKTUBHOE U TI0 aHAJIOTUH) U JIeJIaTh BHIBOIBI,

YMCHUC CO3aaBaThb, IPUMCHATL U HpeO6pa30BLIBaTB 3HAaK1 U CUMBOJIBI, MOJCIIN U CXCMBI IAJIA
pemicHuA y‘-Ie6HI)IX 1 IMO3HABATCJIbHBIX 3a/a4,

YMEHHE OpraHU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO A€ATEIbHOCTD C YUUTENIEM U
CBEpCTHHKAMM; paboTaTh MHAUBHUYaJIbHO U B IPYIIE: HAXOIUTh 00lIee pelieHne 1 pa3peniaTb
KOH(JIMKTHI HA OCHOBE COIJIACOBAHUS MO3HULMNA U Y4ETa HHTEPECOB; (OPMYIHPOBATh,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE; YMEHUE OCO3HAHHO HUCIIOJIb30BATh PEYEBBIE
CpeZcTBa B COOTBETCTBUH C 3a7ja4eii KOMMYHMKALIMH JUIsl BBIPAKEHUS CBOUX YYBCTB, MBICIEN U
NoTpeOHOCTEH; MIAHUPOBAHUS U PETYIISLINN CBOEH IEATEIbHOCTH; BIAJICeHUE YCTHON U
MUCHbMEHHON PeUubl0, MOHOJIOIMYECKON KOHTEKCTHON peubto; (popMHUpoBaHHe U pa3BUTHE
KOMITIETEHTHOCTH B 00JIACTH UCIOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTHil; pOPMUPOBAHUE U PA3BUTHE HKOJIOTMYECKOTO MBIIIEHUS, YMEHUE IPUMEHSTH €TI0 B



MI03HABATEIbHOM, KOMMYHHKATUBHOM, COLMAIEHON MPAaKTUKE U MPO(ECCHOHANIBHOM
OpHUEHTAIINH.

IIpeamerHbIe

B no3naBaTenpHOM C(bepe: JAaBaTb OIPCACICHUA N3YUCHHBIX MMOHATUH . «XUMUYECKUHN DJICMCHT»,
«aTOM», KMOH»», «KMOJICKYJIa», «IIPOCTHIC U CJIOKHBIC BCHICCTBA», «BCIICCTBO», KXUMHUYCCKAA
(bopMyna», «OTHOCHUTCJIbHAA aTOMHas Macca», KOTHOCUTEIIbHAA MOJICKYJIApHAsA Maccay,
«BAJICHTHOCTb», «CTCIICHb OKUCIICHUAY, KKPHUCTAIJIMYCCKAA PCUICTKA», KOKCHUABID», KKHUCJIOTbI»,
«OCHOBAHUA», KCOJIN», ((aM(l)OTepHOCTI)», CMHOIUKATOP», «HepI/IOI[I/ILIeCKI/Iﬁ 3aKO0H»,
«IIepruoanvCcCKas Ta6JII/II_[a>>, «HU30TOIBD», «KXXUMHUYCCKAA CBA3b», «IJICKTPOOTPUIATCIBHOCTDLY,
XHUMHYECKasd pC€aKusi», KXUMHUUYCCKOC YPaBHCHHUEY, «I'CHCTHYECKAA CBA3b), KOKHCIICHHUCY,
«BOCCTAHOBJICHUCY, <«QJICKTPOJIUTHUUYCCKAA AUCCOLUAUA», KCKOPOCTh XUMHYCCKOM pCaKkumn»;

OnmucaTb JECMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO IMTPOBCACHHLIC XUMHUYCCKUC SKCIICPUMCHTBI;
OIMMCBIBATh U pa3jindaTb U3YYCHHBIC KJIaCChl HCOPraHUYCCKUX CO@,HHHCHHﬁ, IMPOCTLIC U CJIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIINH, KJIaCCI/I(bI/II_II/IpOBaTB HU3Yy4YCHHBIC OOBEKTHI U SABJICHUA,

JieNIaTh BBIBOJIbI M YMO3AKIIIOUCHHSI U3 HAOII0I€HUH, N3yUEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN, IPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB I10 aHAJIOTUH CO
CBOMCTBAaMM U3Y4YECHHBIX; CTPYKTYPUPOBATh U3yYEHHBIM MaTEpUaI U XUMHUYECKYIO
MH(pOpMaLIMIO, TOJYYEHHYIO U3 IPYTHUX HCTOYHUKOB; MOJIEIMPOBATh CTPOEHHUE aTOMOB
3JIEMEHTOB 1-3 1epuooB, CTPOEHUE IPOCTBIX MOJIEKYJI;

B 11eHHOCTHO — OpUEHTAIMOHHON cdepe: aHATU3UPOBATh U OLEHUBATH MOCIIEACTBUS IS
OKpYKaroIlel cpelibl ObITOBOI U MPOU3BOICTBEHHON JIEATEIBHOCTH YEIOBEKa, CBA3AHHON C

nepepadoTKOM BEIIECTB;

B TpynoBoii cdepe: mpoBOAUTh XUMUYECKHNA IKCTIEPHUMEHT;

B cdepe GezonacHOCTH KU3HEACITETLHOCTH: OKa3bIBaTh MEPBYIO TOMOIIb MPU OTPABJICHUSX,
0KOTax W IPYTHX TPaBMaX, CBA3aHHBIX C BEIISCTBAMU M JIJAOOPATOPHBIM 000PYTIOBAHUEM.

TEMATHYECKOE INTAHUPOBAHUE

HaumenoBan | KosuvecTBO 4acoB
Nen/ | ue paznesion DJIeKTpPOHHbIe (LM (POBbIE)
n H TeM Beer | Kontpoabn | IIpakTuyeck | ggpazoareinbHbie pecypebl
nporpaMmsr | © bie paboTbl | He padoThI
gf;ﬁll\:e; bubnuoreka
1 N 4 1 IHOK https://m.edsoo.ru/7f418
METOJTI &€ 37c
U3YYCHUS -
BCTpoeiI:iI - bubnuoreka
2 Cree 2 IHOK https://m.edsoo.ru/7f418
arperarHeie 37c
COCTOSTHUS ==
Cmecu bubnuoreka
3 BEIIIECTB, UX 5 1 IHOK https://m.edsoo.ru/7f418
COCTaB 37¢c
4 duznueckue 3 2 bubmmoreka
SIBJICHHS B IHOK https://m.edsoo.ru/7f418




XUMUH 37c
CocraB
BCIIECTB. bubnuorexa
5 XUMHYECKUE 5 1 LTOK https://m.edsoo.ru/7f418
3HAKU U 37¢
bopMyIBI
MpocThic bubnuoreka
6 p 4 LTOK https://m.edsoo.ru/7f418
BEIIeCTBA
37c
CrLOKHbLe bubnmoreka
7 11 1 IHOK https://m.edsoo.ru/7f418
BEIIeCTBA
37c
Hroro 34 2 4
IMOYPOUYHOE IIVIAHUPOBAHUE
KoanuyecTBO 4acoB I DJIeKTPOHHBIE
ara
Nem | oo ypoka Konrpoan | Ipakruuec || y3yyen uupposbIe
/m Bee | e Kie o0pa3oBaTe/bHbIe
ro usi
paGoThI paGoThI pecypent
Moemer bubnmoteka
1 XIEMEH 1 LIOK https://m.edsoo.ru/f
f0d210c
fBg_eHHH’ bubnmoreka
2 p 1 LIOK https://m.edsoo.ru/f
HCXOJISIINE C 042276
BEILIECTBAMH -
Habmonerme bubnmoreka
3 " 1 LIOK https://m.edsoo.ru/f
AKCIIEPUMEHT f0d23dc
B XUMHUHA -
[IpakTnuecka
s pabora Nel
«3HAKOMCTBO
¢ Bubnuorexa
4 nabopaTopH 1 1 [IOK https://m.edsoo.ru/f
bIM f0d26c¢a
obopymoBaH
HEM.
[IpaBuna
TEXHUKHU




0€e30I1aCHOCT
uw»

Crpoctie bubnuoreka
5 P IIOK https://m.edsoo.ru/f
petects f0d28c8
ArperaTHble bubnuoTeka
6 COCTOSIHUS LIOK https://m.edsoo.ru/f
BELIECTB f0d2a6c
Yucreie bubnuoreka
7 BEIIECTBA U IIOK https://m.edsoo.ru/f
CMECH f0d2be8
I"a3zoBbIC bubnuoreka
8 CMeCH LIOK https://m.edsoo.ru/f
f0d2a6¢
N([)?;COBM bubnuoreka
9 gaCTBopéHHo IIOK https://m.edsoo.ru/f
ro BEIIecTBa 10d2d50
IIpakTnuecka
s pabota Ne
2
«IIpurorosi
eI;CHTeBO ac bubnmmoreka
10 P pa LIOK https://m.edsoo.ru/f
onpeneneHHO f0d2eae
W MaccoBoi -
JloJiei
pacTBOPEHHO
ro
BEIIIECTBAY
MaccoBas bubnuorexa
11 JOJISt IIOK https://m.edsoo.ru/f
npuMeceit f0d323c
I;ejé):ggme bubnuorexa
12 IIOK https://m.edsoo.ru/f
pazneneHus f0d350¢
cMecen .
Juctumisanu
S, WK
MeperoHka.
[IpakTnuecka BubnHoTeka
13 | A padora Ne [IOK https://m.edsoo.ru/f
3 £0d5230
«Bprpamusa
HHUC
KpUCTAJIJIIOB

COJIN»




(momarHuH

SKCIEPUMEHT
)
[IpakTnuecka
s pabora Ne bubnmoreka
14 4 «Ouncrka IIOK https://m.edsoo.ru/f
MOBapEHHOMN f0d37fa
COJIN
XuMHuecKue Bbubnuorexa
15 JJIEMEHTBI IIOK https://m.edsoo.ru/f
f0d3al6
XuMmudeckue
3HAKH.
Tabauia bubaunoreka
16 XUMHYECKHX IIOK https://m.edsoo.ru/f
JJIEMEHTOB f0d3b88
1. N.
Menneneesa
XUMHYECKHE
bopmyIIbI.
OTHOCHUTENH bubanoreka
17 HbIE aTOMHAasI IIOK https://m.edsoo.ru/f
Hu f0d5708
MOJICKYJISIPH
ast MacChl
IToBTOpEeHune
H
0bobmenue bubnnoreka
18 THC(I;E’FI;)TOBM LIOK https://m.edsoo.ru/f
N f0d3f34
KOHTPOJIBHO
it pabote
KoHntposbHa
s pabota Ne
1 «Hucrtoie bubnnoreka
19 BEILIECTBA H LIOK https://m.edsoo.ru/f
CMECH. f0d40c4
XuMuueckas
CHMBOJIHKA»
MerTamnsl bubnnoreka
20 LIOK https://m.edsoo.ru/f
f0d4290
[IpencraBure
TIM METaJUIOB bubnunoreka
21 (Ypok — LIOK https://m.edsoo.ru/f
YYCHUYECKas f0d448e

KOH(epeHIH




)

Hemeramnsr bubnuoreka
22 LIOK https://m.edsoo.ru/f
f0d4614
IIpencraBure
I
?eh/:)elfaiHOB bubnuoreka
23 yr;_ IIOK https://m.edsoo.ru/f
ye f0d497a
HUYECKas
KoH(epeHIH
1)
BanenTHocth bubnuoreka
24 LIOK https://m.edsoo.ru/f
f0d4790
Oxcuapl bubnnoreka
25 LIOK https://m.edsoo.ru/f
fOd4c4a
IIpencraBute
J(m gicTOB bubnmmoreka
26 yz;peHquCKaﬁ LIOK https://m.edsoo.ru/f
Kombeper fOd4ae2
1)
Kucnorer bubnuoreka
27 IIOK https://m.edsoo.ru/f
f0d4ddo
[IpencraBure
J(m KHCTT bubnnoreka
28 YpoK LIOK https://m.edsoo.ru/f
ydeHu4ecKas £0d4ddo
KOH(pepeHIH -
1)
IQICI;OS::;I;TE bubnuorexa
29 mf a IIOK https://m.edsoo.ru/f
. f0d50d2
OCHOBAaHNU
Comu bubnuorexa
30 IIOK https://m.edsoo.ru/f
f0d4ddo
[IpencraBute
J(m COHi/I bubnnoreka
31 YpoK LIOK https://m.edsoo.ru/f
ydeHu4ecKas f0d4fa?
KOH(epeHIH -

1)




Knaccuduka
s

HEOpraHu4vec
KHX BEIICCTB

32

Bbubnuoreka
IIOK https://m.edsoo.ru/f
f0d542e

KoHntposbHa
st pabota No
2
«OcHOBHEIE
33 KJIaCChI
HEOpraHu4ec
KHX
COETUHEHUN
»

bubanoreka
LIOK https://m.edsoo.ru/f
f0d55a0

Ananuz
KOHTPOJIBHO
i paboTHI.
34 [TonBenenue
HUTOT'OB
y4eOHOro
roaa

bubnuoreka
IIOK https://m.edsoo.ru/f
f0d5708

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHE MATEPHUAJIBI IJIS1 YYUTEJIA

1. Xumus B Tabnunax 8 — 11 kinaccel. CnpaBounoe nocodue. ABtop — cocraBurens A. E.
Haconosa 10 — e u3nanue, crepeoruntoe. [poda, Mocksa HUPPOBBIE
OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET




1. Poccuiickas snektponHas mkodia. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypuan «Xumus u xxu3uby» - https://hij.ru/
4. IToxbopka auTeparypsl mo xumus - http://c-books.narod.ru/
5. Kypuan " 1 centsiops" - https://1sept.ru/
6. Uudoypok - https://iu.ru/video-lessons
7. COOpHHK CTaTeil 0 XUMUYECKUX 3JIEMEHTAX, MIUTFOCTPUPOBAHHBIN OMTHMCAHUEM
sKcrepuMeHToB. -http://www.periodictable.ru
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