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IHosicHuTE/IbHAS 3aNIMCKA

IIporpaMma yueGHOro mnpeaMera IO XMMHMHM JUIsl 7 KIJIacCOB COCTaBJIEHA HA OCHOBE
denepanbHOTO0 TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTAaHAApPTa OCHOBHOTO 00IIero oOpa3oBaHMA,
nporpammbl o xumuu O. C. T'abpuensua (O. C. I'abpuensn, U. B. Akcénosa, 1. I. Octpoymon
«IIpumepHas mporpamma Kypca xumuH s 7 kmacca» — M. @ Ilpocemenue, 2023). a Takxe Ha
ocHOBe (hemepanbHO pabodeld mporpaMMbl BOCIUTAHUSA M C YYETOM KOHLEMIMH IPEToJaBaHUs
y4eOHOro nmpeamera «XuMus» B 00pa3oBarelbHbIX opranuzanusax Poccuiickoit ®denepanuu.

OO6HOBNIEHNE MIKOJIBHOTO 00pa30BaHusl, B TOM YHCIIE XUMUYECKOT0, HAMIPABICHO Ha CO3/IaHUE
ONTUMAJBHBIX YCIOBUW JJIA  YHOBJIETBOPEHMs] MOTpeOHOCTEW KaXJAO0ro Y4eHHKa, MJis
(GopMUpPOBaHUSl €r0 BCECTOPOHHETO HHTEpeca, JUIs pa3BUTUS 4EJIOBEKa C HOBBIM YPOBHEM
CO3HAHUS, AKTHBHO YYAaCTBYIOIIETO B TNPEOOpa3OBaHMM MHpPA, CHOCOOHOTO K CaMOOIEHKE W
KpuTHYeckoMy MbiuieHn0. CoaepkaHue Kypca XUMHUHM Kak ydeOHoro mpenmera dopMupyercs,
UCXONsl M3 OOmMX Ienei oOpa3oBaHMs, BOCIHUTAHWA M PAa3BUTUS JIMYHOCTH, BKJIFOUAIOIIUX
(dopMupOBaHUE HAYYHBIX B3IVISIOBHA NPUPOLY U OOLIECTBO, LIEHHOCTHBIX COLUAIbHO-3HAUNMBIX
OpHUEHTAIMi1, IPUBUTHE T'YMAaHHBIX B3IJIAI0B Ha OKPYKAIOIYIO 1EHCTBUTEIbHOCTbD.

XYUMUYECKHE 3HAHHUS HEOOXOAMMBI KaXKIOMY 4YEJIOBEKY, OHU OINPEAENSIOT palloHaIbHOE
MOBEJICHUE YeNIOBeKa B OKpYXKAloUlel cpene, HEOOXOAMMBI B MOBCEIHEBHOW >KHU3HH. [J1aBHOU
po0sieMoil B penojaBaHUM XUMUU SIBJISIETCS TIEPErpyKEHHOCTh Kypca OCHOBHOM 1IKOJIbI. Pemuth
3Ty npoOieMy MOXXHO C IMOMOIIbIO MpONeneBTUYEeCKoro Kypca. HeoOXomumocTh ero BBeAEHUS
BbI3BaHa HECKOJbKUMU MTPUUMHAMMU:

® CJI0’KHOCTBIO IPOIPaMMHOTO MaTepuara;

® COKpAIIEHUEM KOJIMYECTBA yYEOHBIX YaCOB;

® YMEHBIICHHE KOJIMYECTBA XMMUUECKOT0 IKCIIEPUMEHTA HA YPOKax;

®JICKQ)KCHHEM 3HAaHMN  IIKOJIBHUKOB, IIOYEPHHYTBIX M3 CPEACTB  MacCOBOM
nH(popManuu emeé 10 3HAKOMCTBA C MPEAMETOM « XUMHUS.

Peanu3zanus npeaMera cnocoOCTBYET MOBBIIIEHUIO MOTUBAIIMH U [T03HABATENIbHON aKTUBHOCTH
y4Jaluxcsl IpyU U3y4E€HUU OCHOBHOTO Kypca XuMuu. lIponeneBruueckuil Kypc XUMUU XOTS U HOCHUT
OOIIEKYIBTYPHBIN XapakTep M HE CTAaBUT 337a4y Mpo(ecCHOHATbHOW MOATOTOBKH OOydYaroIIMXCS,
TeM HE MEHee TMO3BOJISIET UM OMPEIEIUTHCS C BRIOOpOM mpodwiis oOydeHus B crapiieit mkose. Jlis
JNOCTIKEHUST 00pa3oBaTelbHBIX PE3YJIbTaTOB Ha OCHOBE CHCTEMHO-IESTEIbHOCTHOIO I0/IX0/a,
KOTOpPBIM ABISETCA OAHMM U3 OCHOBHbIX MexaHu3MoB peamusauun PIOC OOO, MoxHO
HCIIOJIb30BaTh TEXHOJIOTHIO AesTeabHOCTHOro Merona (TIIM) — nenarormdeckuil MHCTpyMEHTapuil
yUUTENs], CIOCOOCTBYIOMIMM BKJIIOUEHUIO YUYalIMXCS B y4eOHYIO N1€ATeIbHOCTh Ha OCHOBE METOJa

pedieKCUBHON caMOOpraHU3alluu AJIsl YCBOEHUS ITYOOKUX M MPOYHBIX 3HAHUI 110 MPEMETY.



Henp yueOHOrO npeamera

@opMupOBaHHE Yy yUAIIUXCS YMEHHS BUAETh U MOHUMATh LIEHHOCTh 00Pa30BaHMsI, 3HAYUMOCTb
XUMHYECKOTO 3HaHUSA AJIS KaKIO0r0 YeI0OBeKa HE3aBUCUMO OT €ro Npo(ecCHOHAIBHON AEATEIbHOCTH;
yYMEHUs pa3iuyarh (akTbl U OLEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJBI, BHJETh WX CBS3b C
KPUTEPHUSIMH OIICHOK M CBSI3b KPUTEPHEB C OIPENEIIEHHONW CHCTEMOW IIEHHOCTEH, (OPMYIHPOBATH U
000CHOBBIBAaTh COOCTBEHHYIO IMO3UITHUIO;

®opMupoBaHue y OOy4arolIMXcs LEJIOCTHOTO IPEIACTABICHUS O MHUPE U POJIM XHMHUHU B
CO3JJaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MMpA; YMEHHUS OOBSCHATh OOBEKTHl U
IIPOLIECCHI OKPYKAIOIIEH AEUCTBUTEIBHOCTH — MPUPOJHOM, COLUAIBHOM, KYJIbTYPHOU, TEXHUYECKOU
Cpembl, HCIONB3ys I ITOr0 XWMHUYECKHE 3HaHUsS; NpuoOpereHre OOydJaroImIMMHUCS OIbITa
pa3sHOOOpa3HON JEesATEeIbHOCTH, IO3HAHUS M CaMOIIO3HAHMSA; KIIIOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIETEHTHOCTEH), MMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHUE I Pa3IMYHbIX BUJOB JESTEIbHOCTH:
peuieHuss TpoOJeM, TIPUHATHS pENICHWN, IIOWCKa, aHaimm3a W 00paboTku wuHDOpMAaIuHy,
KOMMYHHUKATUBHBIX HaBBIKOB, HAaBBIKOB M3MEPEHHI, COTpYIHHUYECTBA, O€30IaCHOrO OOpAaILEHUsS C

BEIIIECTBAMHU B ITOBCEAHEBHOM JKU3HU.

3agaum yyeOHOro npeamera

Oopaszosamenvhule:

(opMHpOBaHUE CUCTEMbl XUMUUECKHUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI
mupa; Pazeuearoujue:

pa3BUTHE  JIMYHOCTH  OOyYalOMMXCS, WX  HWHTEUICKTYyalbHOE W HPAaBCTBEHHOE
COBEpPIICHCTBOBaHME, (OPMUPOBAHHE Y HUX TYMAHHCTHYECKHX OTHOUICHWH W JKOJOTHYECKH
11€J1eCO00pa3HOro MOBEACHNUS B ObITY U B TPYIOBOU JAEATEIbHOCTH;

Bocnumamenvnuie:

-bopMupoBaHuUE yMEHUW O€30MacHOro oOOpalleHus ¢ BEMIECTBAMH, HWCIOIb3YEeMBIMU B
TTOBCEHEBHOM JKM3HU; BBIPAOOTKA TIOHUMAHHUsI OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU XHMHUH, a
TaKke (OpMUPOBAHHE OTHOIIEHUS K XMMHUU KaK K BO3MOXKHOW 00jacTu Oyaylied NmpakTH4ecKou

ACATCIIBHOCTH.

O01mas xapakTepucTuKa y4e0HOro npeamera.

B coorBerctBuum ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM  CTAHIAPTOM
OCHOBHOTO 00mIero oOpa3oBaHMs yyallMecs JOJDKHBI OBJIAAETh TAaKMMM IO3HABaTEIbHBIMU
Y4eOHBIMH JICHCTBUSMH, KaK:

e yMeHue (popMyInpoBaTh MPoOIEMy U TUIIOTE3Y,

® CTaBUTH 1ICJIN U 3a4a4l,



® CTPOUTH IUIAHBI JOCTHOKEHMSI IIeJie M pelleHuss IMOCTaBJIEHHBIX 3a/ay, IPOBOJIUTH
SKCIEPUMEHT M Ha €r0 OCHOBE JIeJIaTh BBIBOJbLI M YMO3AKIIOUCHHUS, IPEACTABIIATh UX U OTCTaUBaTh
CBOIO TOUYKY 3pPEHUS.

Kpome »sToro, ywammecss IOOJDKHBI OBJIQAETh NPHUEMAMH, CBA3aHHBIMU C ONPEICICHUEM
MOHSTUI: OTPaHUYMBATh WX, OIHKCHIBATH, XapaKTepU30BaTh M CpaBHUBaTh. CiedoBaTesbHO, IMpHU
M3YYCHUU XHUMHH B OCHOBHOHM IIIKOJIE Yydaliuecs IOJDKHBI OBJIQJECTh YYCOHBIMU JACHCTBUSMH,
MO3BOJIAIOIIMMU MM JIOCTUYh JTMYHOCTHBIX, MPEAMETHBIX M METaNpeIMETHBIX 00pa3oBaTeIbHBIX
pe3yNbTaToB.

[Ipennaraemasi mporpaMma 1o XMMHUH PAaCKpPBIBAET BKJIAJ y4eOHOTO MpeaMeTa B JOCTHIKCHHE
1eJaeli OCHOBHOTO OOIIEro o0pa3oBaHUS M OINPEACIieT BaKHEHIIHME COACp)KATEIbHBIC JIMHUH
npeaMera:

® BCIIIECTBO, 3HAHUA O COCTAaBE M CTPOCHHHM BEIISCTB, WX BAKHEUININX (DHU3UYECKUX U
XAMHUYECKHUX CBOMCTBAX, OMOJOIrHYECKOM JICHCTBHU,

® XUMHYECKasi peaklus — 3HaHUS 00 YCIOBHUSX, B KOTOPBIX MPOSBISIIOTCS XHUMHUYECKUE
CBOWCTBA BEIIECTB, CIIOCO0AX YIPaBICHUS XUMHUECKUMU TIPOIECCAMH;

® [IPUMEHEHUE BEIIECTB — 3HAHUSA W ONBIT MPAKTUYECKON NESITEIbHOCTH C BEILECTBAMU,
KOTOpbIe HamOOJee YacTO YIOTPEOJSIOTCS B IMOBCEIHEBHOW JKM3HH, IMMPOKO HCIOIB3YIOTCS B
MPOMBIIIUIEHHOCTH, CEJILCKOM XO351CTBE, HA TPAHCIIOPTE;

®S3bIK XMMHUM — CHCTE€Ma BAXXHEHIIMX TOHATUM XUMHH M TEPMHUHOB, B KOTOPBIX OHHU
OTMCHIBAIOTCS, HOMEHKIATypa HEOPraHWYeCKHX BEIIeCTB, T. €. WX Ha3BaHUS (B TOM YHCIE H
TPUBHANBHBIE), XUMHUYECKHE (DOPMYNBI M YpaBHEHHS, a Tak)Ke MpaBuiia MepeBoaa MHGOpMAaIH ¢
€CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHUHU U 00paTHO.

[Tpu oTbGope comeprkanusi, KOHKPETUIUPYIOIIETO MPOTPAMMY, YUUTHIBAJIOCH, UTO Mepe 00ImuM
o0Opa3oBaHMEM HE CTOMT 3ajada MPOQPECCHOHATHLHOW MOATOTOBKHU OOYYAIOMIMXCS. DTO OMPEISIUIIO0
MOCTPOEHUE Kypca Kak OOIIEKYIbTYpHOTO, HAIPaBIEHHOTO, MPEXKIe Bcero Ha (hOpMUpOBaHUE U
pa3BUTHE MHTEpPECa K M3YYCHHUIO XMMHH. YUT€Ha OCHOBHAs 0COOEHHOCTh MOAPOCTKOBOTO BO3pacTa
— HayaJlo IMepexoja OT JEeTCTBa K B3POCIOCTH, KOTOPBIM XapaKTEPU3YeTCAd pPa3BUTHEM
MO03HABaTENbHOU cephl.

Ha sTane ocHOBHOTO 00111€TO CpeHero 00pa3oBaHus MPOUCXOIUT BKIIOUEHHE 00yUJaIOIIUXCS B
MPOEKTHYKD UM  HCCIIEOBATEIbCKYIO  JEATEIBHOCTh, OCHOBY KOTOPOM COCTAaBIIIKOT TaKue
YHUBEpCaJdbHbIE Y4YeOHBIC JCHCTBUSA, KaK YMEHHWE BHJIETh TMPOOJIEMBI, CTaBUTHb BOIPOCHI,
KJIacCU(PUIIMPOBaTh, HAONIONATh, MPOBOAUTH OSKCIIEPUMEHT, JeNaTh BBIBOABI W YMO3aKJIFOUCHUS,
OOBSICHSTH, TOKA3bIBATh, 3aIUINATh CBOU UJIEH, aBaTh OnpeaeneHus noHsaTusM. Cioa e OTHOCATCS
MPUEMBI, CXOJIHBIE C ONPEECICHHUEM MOHSATUI: ONUCAHUE, XapAKTEPUCTHKA, Pa3bsICHEHUE, CPAaBHEHUE,
paznmuuenne. DopMUpPOBAaHUE OTHUX YHUBEPCAIBHBIX YyUEOHBIX [EHCTBHM HAYyMHACTCA eI B

HauaJdbHOW IIKOJIE, @ B KypCce€ XUMHUU OCHOBHOW IIKOJBI TPOMCXOAMT HX pa3BUTHE H



COBEpIICHCTBOBaHME. B CBA3M ¢ 53THUM pe3epBHBIE 4Yachl IUIAHUPYETCS MCHOJIB30BaTh Ha
dbopMupoBaHHE W DPA3BUTHE YMEHUH NPOEKTHOW M HCCIIEIOBATEIHCKON ICSITEIBHOCTH, YMEHUE

BUACTH HpO6JI€MBI, ACJIaTh BBIBOABI 1 YMO3AaKJIFOYCHH .

MecTo npeamera B y4eOHOM IIaHe
CormacHo yTBEpKIeHHOMY Y4eOHOMY TUTaHY IIKOJIBI HA M3YYEHHE MPOMEICBTUYECKOTO Kypca

XMMHH B 7 Kj1acce oTBeAeH 1 yac B Henenro, Bcero — 34 yaca.

COAEPKXAHUE OBYUYEHUASA

I'maga I. Ilpeamer xumuu u Metonsl € usydenus [Ipenmer xumuu. 3HadeHHEe XUMHUU B JKU3HU
COBpEMEHHOro uenoBeka. Tena u BemectBa. CBolicTBa BemiecTB. IIpruMeHeHne BelecTB Ha OCHOBE
X CBOWCTB. SIBieHus, mpoucxoismue c BeuecTBamMu. Dusznueckue SBICHUS M XUMHYECKHUE
peakuuu. BemecTBa, ydacTBYIOIME B PEAKIMU: HMCXOJIHBIE BEIIECTBA W MPOAYKTHl PEAKIIMH.
[Ipu3Hakn XMMHYECKHX pEaKUui: HW3MEHEHHE LBETA, BBINAJCHUE WIM pPACTBOPEHHE OCAaJIKa,
BbIJICJICHHUE T'a3a, BbIJIEICHUE WU MOIVIOIIEHNUE TEIJIOThHl U CBETa, NosBIeHUE 3anaxa. Habmonenue u
SKCIEPUMEHT B XUMUU. V3yueHue miaMeHu cBeud U cnupToBKU. [mmoresza u BeiBoA. OdopmieHue
pe3ynbraToB skcrepumenTa. [Ipaktudeckas pabora. 3HAKOMCTBO C J1a0OpaTOPHBIM 000PYIOBaHUEM.
[IpaBuna TexHuku Oe30macHOCTH NMpu paboTe B kabuHeTe (Jaboparopuu) XUMUU. J[eMOHCTpAIIUH.
Buneodparments! u cnaiinpl «Eruner — poauHa xumun». KoJjuleKiusi CTEKISIHHOW XUMHUYECKON
nocynsl. Komeknus u3aenuil U3 allOMUHMS U €ro CIulaBoB. llomydeHue yImeKucioro rasa m €ro
B3aMMOJICHCTBUE C HM3BECTKOBOM BOAOW. B3amMozaencTBue pacTBOpa IHUILEBOW COAbI C YKCYCHOM
KMCJIOTOW. B3amMonencTBre pacTBOPOB MEQHOIO Kylopoca W HamarelpHoro crupra. [lomxuranue
mepcTsiHoM HUTH. JIaboparopHbie onbIThL. V3yueHne CTpoeHus MIaMEeHU CBEYU U CIIUPTOBKH.

I'maBa II. CTpoenue BeniecTB U UX arperarHele cocTossHusa CTpoeHue BelecTB. bpoyHoBCKkoe
nskenue. Juddysus. Aromel. Mosnekynbl. OCHOBHBIE MOJIOKEHHS aTOMHO-MOJIEKYISIPHOTO YUEHHUSI.
HNonsl. BemecTBa MONEKYISPHOTO U HEMOJIEKYISIPHOTO CTPOEHUs. ATpErarHble COCTOSIHUS BELIECTB.
l'aser. XKunkoctu. TeEpable BemiecTBa. B3auMHbIE mepexoabl MEXAY arperarHbIMH COCTOSHHUSAMU
BEIIIECTBA: BO3TOHKA (CyOIMMaLus) U JecyOauMalus, KOHACH AU U HCIapeHHe, KPUCTAUIN3aIus 1
wiasnenue. Jlemonctpanuu. Auddysus nepmanranara kamus B Boje. CoOupanue npubopa uis
MOJTy4EHUs Ta3a U MpOBEpKa €ro Ha repMeTUYHOCTh. BO3roHka cyxoro Jjipja, uojia win HadTanuHa.
JlaGoparopHblie omnbiThl. HaGmionenue 3a OpOyHOBCKMM JABM)KEHHEM (ABM)KEHHE YacTUIl TYIIH B
Boae). JAuddys3us koMrnoHeHTOB ne3oqopaHTa B Bo3nyxe. uddysus caxapa B Boge. ArperarHele
COCTOSIHUSI BOIBI.

I'maBa III. Cmecu BemiecTB, ux cocraB YncTele BemecTBa 1 cMecd. UUCTEBIE BEIECTBA U CMECH.
I'oMorenHble U reTeporeHHbie cMecd. ['a3000pa3Hbie, KUAKWE W TBEpABIE cMecH. ['a30BbIe CMECH.

Boznyx — mpupoanas razoBas cmecb. CoctaB Bo3ayxa. O0bEMHAs 10JIT KOMITIOHEHTA Ta30BOM CMeECH



KaK OTHOIIIeHHE 00bEMa JaHHOTO Ta3a K olmemy o0bémMy cmecu. Pacuérel ¢ ucnonp3oBaHUEM
MOHATUA «00BEMHAS 107151 KOMIIOHEHTa cMech». MaccoBasi 10Ji1 pacTBOpEHHOTO BenecTBa. [lonsarue
O KOHILIEHTpalMu pacTBopa. MaccoBasi 10 pacTBOPEHHOIO BELIECTBA KAaK OTHOILLEHUE MAacChl
pacTBOPEHHOIO BelllecTBAa K Macce pacTBopa. Pacuérel ¢ MCIOIb30BaHUEM MOHSATHUSL «MaccoBas JOJIs
pactBopéHHOro BemiecTBa». llpaktuueckas paborta. I[lpuroroBiieHne pacTBopa C OIpeneIEHHON
MAacCOBOM J10JI€H pacTBOPEHHOIO BemiecTBa. MaccoBas nois npuMecu. lIoHsATHE O TEXHUYECKOM
oOpa3iie, 00 OCHOBHOM KOMIIOHEHTE M O mpuMecd. MaccoBas mons npumecu. Pacd€rer ¢
UCIOJIb30BAaHUEM TIOHATUS «MaccoBas Joiisi mpumecu». Jlemoncrpanuu. Paznuunbie 00pasiibl
Mpamopa. Komnekuust MuHepanoB U ropHbix mopod. Bumeodparment mo oOHapy:kKeHUI0 00bEMHOIMA
J0OM KHUCJIOpoia B BO3ayxe. BuaeodparMeHTsl W ciaiiibl MpaMOpHBIX apredakToB. Kommexrus
OBITOBBIX, KOHJAUTEPCKUX M MEIUIIMHCKHUX cMeced. OOpasibl MEIUIIMHCKIX U MMUIICBBIX PACTBOPOB C
yKa3aHUEM MacCOBOM J0JM KOMIIOHEHTa. BuneodparMeHTsl U ciiaidipl U3l U3 BEIIeCTB 0CO00i
YHCTOTBHI.

I'maBa 1V. ®usmyeckue sBieHUs B XuMUU HekoTopbie crocoObl pa3ieneHus CMeceil.
Paznenenue cmeceit Ha OCHOBE paznuyuil B GU3HMUECKUX CBOMCTBAX MX KOMIIOHEHTOB. OTCTauBaHue
u nekantanus. Lentpudyrupoanue. OunsTpoBanue B J1aboparopuu, B ObITY U Ha MPOU3BOJCTBE.
OunbTpoBaHue U (QuUIbTparT. YcTaHOBKa ISl (DUIBTPOBAHMS U TpaBuiia paboThl ¢ Heil. BeITOBbIE
¢bunbTpel a1 Bombl. AzacopOuusa. YCTpoHCTBO mnpoTuBorasza. JIMCTWUISALMS, WIM TEepEeroHkKa.
JuctunnupoBaHHas Boaa u e€ monydenue. [leperonka nHedTu. Hedrenpomykrsl. IIpakTrueckas
pabota. BelpammBaHue KpHCTaUIOB coild (JoMalmHuUi dkcrepuMmeHT). [IpakTuueckas pabora.
Ounctka noBapeHHOW conu. JlemoHcTpauuu. Pa3neneHne cMecu NOPOIIKOB Yeilne3a U CEpBL.
OtcranBaHue U JEKaHTAIUsl W3BECTKOBOTO MOJIOKa, WJIM B3BECH Mela B Boje. PasneneHue BogHOM
CMECH pAacTUTEIBHOIO Macjia C IOMOIIbIO JENUTeNbHONM BOpOHKU. LleHTpudyrupoanue (Ha
neHTpudyre win ¢ moMolbio Buaeopparmenta). Komnekius cinaiijoB OBITOBBIX U MPOMBIIIIEHHBIX
mpuOOpPOB, B KOTOPBIX MPHUMEHSETCA LEHTPUPYTUpOBaHUE. YCTaHOBKA Uil (UIBTPOBAHUA U €€
pabora. Komnekius ObITOBBIX (PUIBTPOB. AncopOuus KyKypy3HBIMH MHalloOYKaM{ MapoB MaxXydyux
BeniecTB. Kosekius moBS30K U pecrnuparopoB. YCTaHOBKA ISl IEPETOHKH KUAKOCTEN U e€ paboTa
(momydyeHne AMCTUIUIMPOBAHHOW  Boabl). Buneodparment  «PekTuduKanmoHHas  KOJOHHA
He(drenepepabarpiBaroiero 3aBojga W cxema e€ ycrpoiictBay. Komekums «Hedts u
HedTenpoaykTel». JlaboparopHbie onbIThl. DoTaLMsI CEPBI U3 CMECU C PEUHBIM MIECKOM.

I'maBa V. CocraB BemecTs.

Xumuyeckue 3HakM U (GopMynsl XUMHYECKHE JJIEMEHTHI. BeliecTBa MOIEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUSA. XUMHUYECKUNU PJIEMEHT KaK ONpelelE€HHbIN BUJ aTOMOB. XUMHYECKUE
AJIEMEHTHl B TpUpoZe. DJIEMEHTHBIM COCTaB IJIAHEThl 3eMiii U €€ TeOJNOTMYECKUX OOO0JIOYEeK.
[IpocThie U cloXHBIE BenlecTBa. AJIIOTPOIUS U aJFIOTPOITHbIE MOAU(PHUKAIINN. XUMHUECKHE 3HAKU U

XHUMHUYCCKHUEC (bOpMy.]'IBI. Xumudeckue CHUMBOJIbI, UX MIPOU3HOMICHUC W HAa3BaHU:. OTHUMOJIOTHYECKHE



HaJajia Ha3BaHWH XMMHUYCCKHUX dJIeMeHTOB. Tabnuia xumudeckux smemenToB [[. . MennaeneeBa u eé
CTPYKTypa: mepuosl (OOJIBIINE U MaJIbIe) U TPYMIBI (TJIABHBIE ¥ ITOOOYHBIE TOATPYIIE). OTAeTbHBIC
TPYIIBI XUMUYECKUX AIIEMEHTOB: MIEIOYHBIC METAILIBI, TAJIOTCHBI, OJIATOPO/IHBIC Ta3bl. XUMHUECKHE
dbopmynel 1 hopmynbHble enuHUIBL. Koaddumuments n uHAeKch. MHbOpMaIusa, KOTOpyH HECYT
XUMHYECKHEe CHUMBOJIBI M ¢opmyinbl. OTHOCHUTENbHBIE AarOMHAas M MOJICKYISIpHAsT MaccChl.
OTHocuTenbHas aTOMHas Macca Kak BEJIMYMHA, IIOKa3bIBalollas, BO CKOJBKO pa3 mMacca aroma
JAHHOTO >JIeMEHTa OoJjbllle Macchl aroma Bopopona. OTHOCUTeNbHAas MOJEKYIspHas macca M eé
HaxoXxJeHue. MaccoBasi 701 dJIEeMEHTa B CJIOXKHOM BemiecTBe. JlomonnurensHas wuHboOpMaius,
KOTOpYIO HECyT xumuueckue ¢popmynsl. JlemoncTpauuu. BuneopparmeHTs! U cinaiipl «IeMEHTHBIN
COCTaB I€0JIOTMUECKUX 000s04ek 3emiin». AtoTponus kuciopona. Mozaenu (11apocTepKHEBbIE U
Crroapra—bpurieda) MOJIEKya pa3IuYHBIX MPOCTHIX U CIOXKHBIX BEMICCTB. TabmuIla XUMUYCCKUX
anemenToB JI. 1. MenneneeBa (KopoTKoepruoaHbIi BapuaHT). [lopTpersl . . bepuenunyca u /1. U.
Menneneena.

I'maBa VI. IIpocTtsie BemecTBa Metausl.

Meramipl: XUMUYECKUE DJIEMEHTHI W TMPOCTHIC BeIIeCTBA. MeTamibl U CIJIaBbl B HCTOPUH
Yell0oBeueCTBa: MEJHBIM, OPOH30BBIA M KENE3HbIM Beka. 3HAUCHHWE METaUIOB M CruiaBoB. OOmiue
¢usnueckue cpoiictBa MetayioB. [IpencraButenu wmetamnoB. JKenmezo. TeXHHYECKHM YHUCTOE H
XUMHUYECKH 4YHCcTOE XKene30. JKelne3o — OCHOBa COBPEMEHHOH IMPOMBIIIJIEHHOCTH M CEJIbCKOTO
xo3saiicTBa. CrutaBbl Jkeje3a: 4yryHbl U cTanu. IlepenenbHblil U TUTEHHBIN YyryHbI, UX 3HAU€HUE.
VYrepoaucTas U JIETUpOBaHHAs CTalu, UX 3HayeHue. [loHATHe O 4€pHOU M LIBETHOW METAIypruu.
Amomunanii. VcTopusi NpOMBILIJIEHHOTO TMPOU3BOACTBA altOMUHUA. [IpuMeHeHue antoMUHUS Ha
OCHOBE CBOMCTB. 3050T0. Ponb 3010Ta B McTOpUM 4yenoBedecTBa. 30J0TO — METal IOBEIUPOB U
9TaJOH MHPOBBIX JeHer. llpuMenenue 3o010Ta Ha OcHOBE cBOWCTB. OJOBO, €ro CBOMCTBA H
MpUMEHEeHHe. AJUIOTpOmHs ojoBa: cepoe u Oenoe onoBo. «ONOBIHHas uyma». Hemeramisl
[Tonoxenue snemMeHToB-HeMeTaioB B Tabnuie J[. V. MenneneeBa. biaropoaasie ra3pl. AJIOTPOMIHS
kucnopona. CpaBHeHHE CBOMCTB MPOCTBIX BELIECTB METAIJIOB M HeMmeTauioB. [lpencraBurenu
HeMmeTaiioB. @ocdop u ero awtoTponubie Monudukanuu. CpaBHEHHE CBONCTB 0€I0TO M KPAaCHOTO
dochopa. Obmactu npumenenus ¢ocdopa. Cepa u obmactu e€ NPUMEHEHHUSA. YTIEPOHA, €ro
annoTpornHble Moaudukanuu (anMa3 u rpaduT), UX CBONCTBA U MPUMEHEHHE. A30T, €ro CBOICTBA U
npumenenue. [lemoncrpanuu. Komnekuus MeTamuioB M CiulaBoB. BujpeodparmeHTsl U craiiabl
«MeTtaisl U cijiaBel B HcTOpuu yenoBedecTBay. Komnekuus «UyryHsl u ctanuny». BugeodparmMeHTs
U craiabl «Xyd0KEeCTBEHHbIC U3/IeTUs U3 UyT'yHa U cTanny. Komnekuus u3aenuii u3 altoMUHUS U €T0
cruiaBoB. BunmeodparmeHTsl u criaiipl «30J0T0O — MaTepuai IOBEIUPOB M MHUPOBBIE JCHBIM.
Komnexknust mznenuii u3 onosa. Buneodparment «llasaue». Kommekius HeMETasIOB — MPOCTHIX
BemecTB. Buneodparment wmm ciaiin «Kucimopon — BemecTBo TopeHust U abixanus». [lomydenue

oemoro ocdopa u U3ydeHne ero CBOMCTB. BuaeodparMeHTHl U Claliibl «AJUTOTPOIHUS YIIIEPOIaY.



Mogenn KpuCTaIUTMYECKUX peméTok anmasza u rpadura. Kommekius «AKTUBUPOBAHHBIM yroib U
obnactu ero mpuMmeHeHus». lopenue cepsl u (ocdopa. Jlaboparopusie onbITl. O3HAKOMIIEHHUE C
KOJUIEKIIMEN METaJuIoB U cI1aBoB. O3HAKOMIIEHHE C KOJUIEKIIMENH HEMETAIIIIOB.

I'maBa VII. CnoxxHble BeniecTsa

BanentHocTh. BaneHTHOCTh Kak CBOMCTBO aTOMOB OJHOTO XHMHUYECKOTO 3JIEMEHTa
COEUHSATHCS CO CTPOTO OMPEAECIIEHHBIM YUCIOM aTOMOB JPYTOr0 XUMHUYECKOTO AIEMEHTA. JJIEMEHTHI
C TOCTOSHHOW M TIEPEMEHHOH BaJEHTHOCTHIO. BBIBOA (OpMynbl COeAMHEHHs] N0 BaJCHTHOCTH.
Haspanue coenuuenusi mo BajgeHTHOCTH. Oxcuabl. OKcHUIBI U crOCO0 00pa3oBaHUS WX Ha3BaHUI.
Oxcuapl MOJIEKYISIPHOTO M HEMOJEKYIIpHOro crpoeHus. Poib okcupoB B mpupope. [lapHHKOBBIiM
addexr. [IpencraBurenu okcumoB. Boma, yrnekucineriii ra3, okcua kpemuus (IV), ux cBoiictBa u
npumeHenne. Kucnorel. Kucnorel, mx cocraB u kimaccuduranus. KucimoTel opraHudeckue u
Heoprannueckue. Unaukaropsl. Tabnuua pactBopumoctu. ConsiHast U cepHasi KHCIIOThI, X CBOIMCTBa
u npumenenue. OcHoBanus. OCHOBaHMS, MX COCTaB M Ha3BaHUsA. [ uapokcorpymma. OcHOBaHUs
pactBopuMbIe (IIENOYHM) U HEpAaCTBOpUMBIC. VI3MeHeHne OKpacKu MHAMKATOPOB B IIEJIOUHOM Cpele.
I'mapoxcuabl HaTpus, Kaiaus M Kanblus, UX cBoicTtBa W npumeHeHue. Comnu. Conu, UX COCTaB U
Ha3BaHMs. PacTBopuMOCTb cojeil B Boge. XJIOpHUI HaTpusi U KapOOHAT KajbIusl, UX CBOICTBa U
npuMmenenue. Kiaccudukanuss HeopraHWyeckux BeliecTB. BemiectBa, ux kinaccuduxanus u
MHorooOpasue. IlpocTeie BemiecTBa: MeTayibl M HeMmeTaibl. CIOXKHBIE BEUIECTBA: OKCHUDI,
OCHOBaHUs, KUCIOTHI, coiu. [lemoncrpauuu. Komnexkmus okcuaos. [Namenune m3Bectu. Bosronka
«cyxoro nbaa». Komnekuust ocHoBanuii. Komnekiust kucinor. M3MeHeHHe OKpacku MHAMKAaTOpoB B
IIEJIOYHOM M KHUCHOTHOM cpenax. IlpaBuno pas0aBieHuss cepHoil kuciaoTsl. OOyrinBaHUe
OpraHWYECKUX BEIIECTB M MaTe€pUalIOB CEPHOM KHCIOTOW. Tabmuiia pacTBOPUMOCTH OCHOBAHUH,
KUCIoT U conedl B Boze. Komneknus coneil. Jlaboparopubie onbiThl. IIpomyckanue BbIIBIXaeMOTO
BO3/yXa 4€pe3 U3BECTKOBYIO Bony. McciienoBanne pacTBOpoB KUCIOT HHAMKaTopaMu. MccnenoBanue

pacTBOpPOB 11 (S (0} (3 HHJUKaTOpaMHu.

MNVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSI INPOTI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUS

JInyHOCTHBIE

® B I[CHHOCTHO-OPUEHTALIMOHHOHN c(hepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO XHMMHYECKYIO
HayKy, TyMaHU3M, OTHOIIIEHHUE K TPYAY, LIeIeyCTPEMICHHOCTD;

e hopMuUpOBaHHE IEHHOCTH 3J0POBOTO M 0O€30MacHOro oOpa3a >KU3HU; YCBOCHHME MpPaBUII
WHMBUYAIbHOTO W KOJUIEKTUBHOTO O€30IIaCHOTO TOBEIEHUS B YPE3BBIYAMHBIX CHTYyallUsX,
YTPOKAIOIINX KU3HHU U 3T0POBBIO JTIOICH;

®B TPyJIOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHEHmell oOpa3oBaTenbHOM

TPaeKTOPHH;



® B [103HABATEIbHON (KOTHUTHBHOM, MHTEIUIEKTYAlIbHOI) chepe — yMeHHe ymnpaBisTh CBOCH
IIO3HABATEJIBHOM NEATEIbHOCTBIO.

¢ (hOpMUPOBAHHE OCHOB IKOJIOTMYECKON KYJIbTYpPbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO0 MBIIIJICHNs, PAa3BUTHUE OIbITa HKOJOTMYECKH OPUEHTUPOBAHHOM pedIeKCHBHO-
OLICHOYHOM U MPAKTUYECKOM /1€~ TEJIbHOCTH B )KU3HEHHBIX CUTYalUsAX;

MeranpeamerHbie

® YMEHUE CAMOCTOSITEIIHHO OIPEEIIATH eI CBOEr0 00y4eHUs], CTaBUTh U (DOPMYITHPOBATH IS
ce0s1 HOBBIE 33]]a4i B y4€0€ 1 MO3HABATEIBHOM NEATEIbHOCTH, PAa3BUBATh MOTUBBI U HHTEPECHI CBOCH
IIO3HABATEJIBHOMN JIEATENBHOCTH; YMEHUE CaMOCTOSATENBHO IUIAHUPOBATH IIyTH JTOCTHIXKEHUS LICJIEH, B
TOM 4YHCJIE ajbTepHATHBHbIE, OCO3HAHHO BBIOMpaTh HambOosee >PPEKTUBHBIE CIOCOOBI pEIIeHUs
y4eOHBIX U MMO3HABATEIBHBIX 331a4;

® yMEHHE COOTHOCHUTb CBOM JCUCTBHS C IUIAHUPYEMBIMU PpE3YyJbTaTaMM, OCYILECTBIATh
KOHTPOJb CBOEH [JEATENIbHOCTH B IPOLECCE JOCTHUKEHHUS pe3ysibTaTa, OMNPENENATh CIOCOObI
JeUCTBUI B paMKax MNPEIIOKEHHBIX YCJIOBUH M TpeOOBaHM, KOPPEKTUPOBAaTh CBOU JCHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueN;

®yMEHHME OILICHMBATh IPABWIBHOCTb BBIIOJHEHHS yuyeOHOW 3ajaud, COOCTBEHHbIE
BO3MOXXHOCTH €€ PELIEHU; BIaJICHHEe OCHOBAMU CAMOKOHTPOJISl, CAMOOLIEHKH, TPUHATHS PELICHUN U
OCYILIECTBJICHUSI OCO3HAHHOI'O BBIOOpa B yued- HOM M IMO3HABAaTENbHOM JEATEIbHOCTH; YMEHHE
ONpENENATh IOHATHS, CO3/1aBaTh 00001I1IeHNs, YCTaHABINUBATH aHAJIOT UM,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BBIOMPATh OCHOBaHMS M KPUTEpUH Ui Kiaccudukauuwy,
YCTaHABIUBAaTh  NPUYMHHO-CICACTBEHHBIE  CBSA3M, CTPOUTb  JIOTMYECKOE  PaCCyKIECHHUE,
yMO3aK/Ir4eHne (MHAYKTUBHOE, TeAYKTUBHOE U 110 aHAJIOTUH) U JIEN1aTh BBIBOJIBI;

® yMEHHUE CO3/1aBaTh, MPUMEHAThH U NPE0OPa30BBIBATh 3HAKU U CHUMBOJIbI, MOJETIH M CXEMBI JUIs
pelieHns yueOHbIX U [T03HABATENIbHbIX 3a/1a4;

® yMEHHE OpIraHM30BBIBATH Y4E€OHOE COTPYAHUYECTBO M COBMECTHYIO JEATENBHOCTh C
YUHUTEJIEM U CBEPCTHHKAMH; padOTaTh MHAMBHUIYaJbHO M B IPYyIMIE: HAXOIUTh oOllee pelieHue u
pazpemath KOHQIUKTHI Ha OCHOBE COTIACOBAHUATIO3UIINI " yaéra NHTEPECOB;

dbopmMynupoBaTh, apryMeHTHpPOBaTh M OTCTaMBaTh CBOE MHEHHME; YMEHHE OCO3HAHHO

HCIIOJIB30BaTh PEUEBbIE CPEJACTBA B COOTBETCTBUU C 3aa4€i KOMMYHUKALIMU IS BBIPAXKEHUS! CBOUX
YyBCTB, MBICIEH M MOTPEOHOCTEH; MJIAHUPOBAHUS U PETYJSILUM CBOEH AEATEIbHOCTH; BJaJIeHUE
YCTHOW W MHUCHbMEHHOW PEUbI0, MOHOJIOTHYECKOW KOHTEKCTHOW pedbio; (OPMHPOBAHUE M PA3BUTHE
KOMIIETEHTHOCTH B 00JAaCTH HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;
(dbopMHUpOBaHKE U PAa3BUTHE IKOJIOTUUECKOTO MBIIIJICHUS, yMEHHE IPUMEHATH €ro B I03HABAaTEIbHOM,
KOMMYHUKATUBHOH, COIIMAILHON TTPAKTHUKE U MPOPECCUOHATHHOU OPUECHTAIIHH.

IIpeameTHbIe



B no3naBarenbHO chepe:

® [aBaTh ONPENENCHUS HW3YYEHHBIX NOHATHI: «XUMUYECKUU DIIEMEHT», «aTOM», «HOHY,
«MOJICKYJIa», <«IPOCThIE U CIOXHBIE BEHICCTBA», «BEIIECTBO», «XHMHYECKas ¢opMyay,
«OTHOCHUTEJIbHAs aTOMHAasi Maccay, <«OTHOCHTEJIbHAas MOJIEKYJsIpHas Maccay», «BaJCHTHOCTHY,
«CTENEHb OKUCIEHUSA», «KPUCTAIUINYECKAS] PEIIETKa», «OKCHIB», «KHUCIOTB», «OCHOBAaHUS,
«coNn», «amM(pOTEPHOCTbY», «UHIUKATOPY», «IIEPUOJUYECKUIl 3aKOH», «HepUOAMYEcKas TaOIHIay,
«U30TOIBI», «XUMHUYECKas CBSI3b», <«AJCKTPOOTPULATEIBHOCTBY, «XUMHUYECKas pPeaKIusy,
«XMMHUYECKOE  YpaBHEHHUE»,  «TECHETUYECKas  CBSA3b»,  «OKHUCIICHHE»,  «BOCCTAHOBIICHUE,
«QIIEKTPOJINTHYECKAs JUCCOLUALMY, «CKOPOCTh XUMUYECKON PEAKLIUNY;

® OIKCaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MPOBEACHHBIE XUMHUUYECKUE IKCIICPUMEHTHI;
OMMCHIBATh U Pa3IMyaTh M3YYECHHbIE KJIACCHI HEOPraHWYECKHX COEAMHEHUM, IMPOCThIE U CIOKHBIE
BEIIECTBA, XUMUYECKHE PEaKIUU; KJIacCU(PUIIMPOBATh U3yYCHHBIE OOBEKTHI U SIBJICHHUS;

ee/laTh  BBIBOJABI W YMO3AKIIOYEHHS M3  HAONIOJEHUH, U3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEM, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB IO aHAJIOIMU CO CBOMCTBaMU
W3YYCHHBIX, CTPYKTYPUPOBATh H3y4SHHBI MaTEepHall U XUMHUSCKYIO HH(OPMAIINIO, IOIYICHHYIO U3
JIPYTUX UCTOYHUKOB; MOJICTTUPOBATH CTPOSHUE aTOMOB 3JIEMEHTOB 1-3 MeproI0B, CTPOCHHUE ITPOCTHIX
MOJIEKYJI;

B 1neHHOCTHO — OpHEHTAIMOHHOHN cdepe: aHAIU3UPOBaTh M OLIEHWBATH TMOCIEIACTBHUS IS
OKpYXarolen cpeabl OBITOBOW W TPOU3BOJCTBEHHON JESITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;

B tpynoBoii chepe: mpoBOIUTH XUMUYECKUN IKCTIEPUMEHT;

B cdepe GezonmacHOCTH KU3HEAEATENIHHOCTH: OKAa3bIBAaTh MEPBYIO MOMOIIL MPH OTPABICHUSX,

OKOTax M IPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH H JIA0OPATOPHBIM 000PYIOBAHUEM.

PabGowyass mporpaMma TO XHMHHM IS OCHOBHOM IIIKONBI COCTAaBlIeHA HAa OCHOBE
DyHIaMEHTALHOTO spa CoAepKaHuUs 00IIero o0pa3oBanus, TpeOOBaHUN K pe3ylbTaraM OCBOCHHUS
OCHOBHOW 00pa3oBaTelbHOW MPOTPaMMBbI OCHOBHOTO OOIEro oOpa3oBaHUs, MPEICTABICHHBIX B
®denepanbHBIM TOCYIApCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe oO0mmero oOpa3oBaHUS BTOPOTO
MOKOJICHHS, TPUMEPHON MpOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHus 1O XUMUU. B  Hei
YUUTBHIBAIOTCSI OCHOBHBIE UM TOJIOKEHHSI TIPOTPaMMBbI pa3BUTHSI U (POPMUPOBAHUS YHUBEPCAIBbHBIX
y4eOHBIX JCUCTBUN JJII OCHOBHOTO 0O0IIEero oOpa3oBaHMs, COONIONAETCS MPEEMCTBEHHOCTh C
MIPUMEPHBIMH MTPOTPaMMaMU HauyaIbHOTO 00IIero 0opa3oBaHusl.

JlanHast mporpaMMa KOHKPETH3UPYET COAEpKaHHe CTaHAapTa, AaéT pacmpeleieHne y4eOHbIX
YacoB IO pas3zienaM Kypca, IHOCIeI0BaTebHOCTh HU3YYCHHs TEM U Pa3leloB C  y4ETOM
METaNpeMETHBIX U MPEIMETHBIX CBS3€H, JOrMKH y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN

yUaIuXcs.



IIporpamma mnpeamera «Xumus. BBomgHbIM Kype.» Mg 7 Kiacca COCTAaBJIEHA HAa OCHOBE

aBropckoii mporpammbel O.C. I'abpuensna u W.I. OctpoymoBa (IIporpamma kypca xumuu s 7

kiacca./O.C. I'abpuensn, [ A. [lunapesa/.-M.: Ipoda 2017). Takxe mpu coCTaBISHUHA TPOTrPAMMBI

OBLJI0O MCHOJIb30BaHO MeTroaudyeckoe mocobue K mpormeneBTudeckomy Kypey /"Xumus. BBomHbIi

kypc. 7 wimacc/'O. C. TI'abpuensu, I. A. IllumapeBa. M.: Jlpoda, (npocpamma, memamuueckoe

NIaGHUPOBaHUE, PEKOMEHOAYUL,).

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHnoBaHue
KonTpoJs (uudposrbie)
n/ pa3iesioB U TeM IMpakTHyeckue
Bcero HbIE odpa3oBaTe/ibHbIE
1 NPOrpaMMblI pa6oThI
padoThl pecypchl
[Ipenmer xumuu u bubmoreka [JOK
1 METO/IbI €€ U3yUCHHS 4 1 https://m.edsoo.ru/7f4
1837¢
CTpoeHue BeIecTB U bubnuorexa LIOK
2 UX arperatHble 2 https://m.edsoo.ru/7f4
COCTOSIHHS 1837¢
CMecH BEIEeCTB, HX bu6mmoreka [IOK
3 CcocTaB 5 1 https://m.edsoo.ru/7{4
1837¢
bu6moreka [IOK
4 Du3praecKue ABICHAA 3 2 https://m.edsoo.ru/7{4
B XUMHUU
1837¢
CocCTaB BEIIECTB. Bubmuoreka ITOK
5 XUMHUUECKUE 3HAKU U 5 1 https://m.edsoo.ru/7f4
dbopmyIbl 1837c¢
bu6mmoreka [IOK
6 ITpocteie BemecTBa 4 https://m.edsoo.ru/7f4
1837¢
bu6moreka [IOK
7 CII0XKHBIE BEIlIeCTBA 11 1 https://m.edsoo.ru/714
1837¢
Htoro 34 2 4
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https://m.edsoo.ru/7f41837c
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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

IHOYPOYHOE IIVTIAHUPOBAHUE

Koum4yecTBo yacos ar
Ne A JJIeKTPOHHbIE
a
KonTpoasb IIpakTn HU(PPOBLbIE
Tema ypoka OHTp p U3y4 bp
n/ Bcero HbIe YyecKue oOpasoBare/ibHbIE
eHM
1 padoThI padoThI a pecypcbl
bubaunoreka I[IOK
1 [Ipeamer xumun 1 https://m.edsoo.ru/ff0d2
10c
SIBnenus, IpOUCXOASIINE C bubnuoreka [JOK
2 BEIIIECTBAMHU 1 https://m.edsoo.ruw/ff0d2
27¢
Habmoienre u 3KCiepuMeHT bubmuotexa [IOK
3 B XUMUU 1 https://m.edsoo.ru/ff0d2
3de
[IpakTuueckas padora Nel
«3HAKOMCTBO C bubauoreka [IOK
4  naGoparopHBIM 1 1 https://m.edsoo.ru/ff0d2
obopymnosanuem. [Ipasuia 6ca
TEXHUKH 0€3011aCHOCTH
bu6moreka [IOK
5 CrpoeHue BelecTs https://m.edsoo.ru/ff0d2
8c8
ArperarHble COCTOSHHUSA bubnuotexa [IOK
6 BEIIECTB 1 https://m.edsoo.ru/ff0d2
a6e
YucTeie BelecTBa U CMECH bu6moreka [JOK
7 1 https://m.edsoo.ru/ff0d2
bed
I"'azoBBIC cMecH bu6mmoreka [JOK
8 1 https://m.edsoo.ru/ff0d2
a6c
MaccoBas nomnst bu6mmoreka [IOK
9 PacTBOPEHHOTO BEIIeCTBa 1 https://m.edsoo.ru/ff0d2
ds0
[IpaxTrueckas padora Ne 2
«[IpurorosieHue pacteopa C bubnuoreka [JOK
10 onpenenéunoit MaccoBoii 1 1 https://m.edsoo.ru/ffod2
JIOJIEN pacTBOPEHHOTO eae
BEII[ECTBAY
MaccoBas 1075 npumecei bubnuoreka [JOK
11 1 https://m.edsoo.ru/ff0d3
23¢
Hexoropsie criocoOsl bubnuoreka [JOK
12 pasnmenenus cmeceit 1 https://m.edsoo.ru/ff0d3
50¢
13 JAucTuuisius, uiv 1 1 bub6mmoreka [IOK



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
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https://m.edsoo.ru/ff0d26ca
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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

neperonka. [Ipaktuyeckas
pabota Ne 3 «BripammBanue
KPHCTAJIJIOB COJIH»
(omMalIHUM 3KCIIEPUMEHT)

https://m.edsoo.ru/ff0d5
230

[Ipaktuyeckas padora Ne 4 bubnuoreka [IOK
14  «Ouwncrka moBapeHHOM cOJIH https://m.edsoo.ru/ff0d3
Tfa
XUMUYECKUE DJIEMEHTBI bubmuoreka [IOK
15 https://m.edsoo.ru/ff0d3
alé
Xumunueckue 3Hakd. Tabnuma bubaunoreka I[IOK
16  xuMuyeckux 371eMeHTOB /. https://m.edsoo.ru/ff0d3
. Meunneneena b88
Xumudeckue GopMyIbl. bubnuorexa [{OK
17  OTHOCHUTEIIBHBIC aTOMHAS U https://m.edsoo.ru/ff0d5
MOJIEKY/SIPHAS MaCChI 708
[ToBropenue u 0600IIeHHE bubnuoreka [JOK
18  Temsl. IToaroroska k https://m.edsoo.ru/ff0d3
KOHTPOJIGHOM paboTe 34
Kontponwsnas padora Ne 1 bubnuoreka [IOK
19  «Ywuctele BelIeCTBa M CMECH. https://m.edsoo.ru/ff0d4
XUMHUECKasd CUMBOJINKAY 0c4
Mertaiuib bu6mmoreka [IOK
20 https://m.edsoo.ru/ff0d4
290
[IpencraBuTenu MeTaioB bubaunoreka [IOK
21 (ypox — y4yeHHUYecKas https://m.edsoo.ru/ff0d4
KOH(bepeHIus) 48¢
Hemeramisr bubmuoreka [IOK
22 https://m.edsoo.ru/ff0d4
614
[IpencraBurenu HEMETAIOB bu6moreka [IOK
23 (ypox — yde- HHUECKast https://m.edsoo.ruw/ff0d4
KOH(epeHLus) 97a
BanentHocTh bu6moreka [IOK
24 https://m.edsoo.ru/ff0d4
790
OKcunt bubaunoreka [IOK
25 https://m.edsoo.ru/ff0d4
cda
[IpencraBuTeny OKCHIOB bubaunoreka [IOK
26  (ypok — ydeHHUeCKas https:/m.edsoo.ru/ff0d4
KOH(pepeHLus) ae2
Kucnotsr bu6mmoreka [IOK
27 https://m.edsoo.ru/ff0d4
ddo
IIpencraBureny KUCIOT bubmuotexa [IOK
28  (Yypox — y4eHHYecKas https://m.edsoo.ru/ff0d4
KOH(epeHIus) ddo



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
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

OcHoBanus. [IpencraBurenu

bubaunoreka [IOK

29 | ocHoBaHUM 1 https://m.edsoo.ru/ff0d5
0d2
Comnu bubaunoreka I[IOK
30 1 https://m.edsoo.ru/ff0d4
ddo
[IpencraBurenu conelt (ypok bubnuoreka [IOK
31 — ydeHnueckas 1 https://m.edsoo.ru/ff0d4
KoH(epeHIus) 42
Knaccudukarus bubmuotexa [IOK
32  HeopraHMYECKHX BEIICCTB 1 https://m.edsoo.ru/ff0d5
42e
Kompemans e 2 B LOK
33 . 1 https://m.edsoo.ru/ff0d5
HEOPraHUYECKHUX 520
COCIMHEHUI» =
AHanm3 KOHTPOJIBHON bubnuoreka [JOK
34  paGotsl. IlogBeneHne UTOroB 1 https://m.edsoo.ru/ff0d5
y4e0HOro To/1a 708
OBILEE KOJIMYECTBO 14
YACOB I1O [TPOI'PAMME

YYEBHO-METOAUYECKOE OGECIIEYEHUE OBPA3OBATEJILHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

OcHoBHasi TUTEpaTypa:

e [abpuenan O. C., Ocmpoymos U. I, Axnebunun A. K. «Xumus. BBoguslil kypc. 7 kimacey .-

yaeOHoe rocobue s yqammuxcs. - M.: Jlpoda.

o [aopuenan O.C., lunapesa I'A. Xumus: Metoandeckoe mocoOue K MPONEIEeBTHYECKOMY

Kypcy «Xumus. BBoausbiit kype. 7 kmacey. - M.: [lpoda (npoepamma, memamuueckoe nianuposanue,

peKomeHOayuu).

Jlonmo/IHMTeIbHAS JIMTepaTypa:

1. Anuxbeposa JI. FO. 3annmarenvHas xuMus: Kaura s ydanuxcs, yauteined U poauTeNei.

— M.: ACT-IIPECC, 1999.

2. Anuxbeposa JI. IO., Pyxx H. C. Ilone3nast xumusi: 3agauu u ucropuu. — M.: IIpoda, 2005.

3. Bynviuesa H. B. B mupe ko110, unu [lotomcTBO oHOTO mMy3bIpst. // Xumus B mkoue. — 1997.

—Ne 3. —c¢. 70 —72.

4. I'vpesuu A. E., Hcaes /. A., [loumax JI. C. ®uszuka. Xumusa. 5—6 k1. Meronuueckoe

nocooue. — M.: [Ipoda, 1995.

5. 3acopckuti B. B. OrHu MOTEUIHBIE.

[kona num. A. H. Koamoroposa «Camoo6pazoBanue», 2000.

DenepBepk:

UCTOpUs, TEOpHs, NpakThuka. — M.:



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

6. 3aHMMaTeNbHbIE OMBITHI C BELIECTBAMHU BOKPYI HAc: WLIIOCTPUPOBAHHOE Mocodue s
IIKOJTHHUKOB, U3YUYaIOIUX €CTECTBO3ZHAHKE, XUMUIO, SKkojoruio/ABT. H. B. I'py3znesa, B. H. JlaBposa,
A. T. Mypasbes.- CI10.: Kpucmac, 2003.

7. Kamnaum mupa. — M.: Aanta+, 2001.

8. Kpaysep b., ©pumanma M. - Xumus. JlaboparopHplii mpakTukymM. — M.: Xumusl,

1995.

9. Kysueyosa H. E., lllamanos M. A. OOydyeHue Ha OCHOBE MEKIPEIMETHOU
uHTerpamuu. 8—9 k. — M.: Berrana-I'pad, 2005.

10. Xumus u obmectBo: Ilep. ¢ anrn. — M.: Mup, 1995.

11. Xumus. Hartepecusie ypoku: / ABT.-cocT. B. H. ['omoBuep. — M.: HIIDHAC, 2005.

12. Himpemnnep I U., Huuyeuna I A. Jlunaktuaeckue UTpsl Ipu OOYICHUH XHUMHUH.

— M.: [Ipoda, 2004.

13. B. A. Kpunman. Kaura njis dreHust 1o HeopraHnuudeckoir xumuu:, M., [IpocserieHue,
2003 r

14. Xwumus B Tabmuuax: A. E. Haconosa, M., [lpoda, 2004 r

15. Xumus B popmynax: B. I. Uanos, O. H. I'eBa. JIpoda, 2004 r

16. 111 BompocoB mo xumuu s Bcex: II. benem, B. Ilymmp, M., IIpocsemienue,
1994r

17. Yro msi 3Haem o xumuun?: 10. H. Kykymikun, M., Beiciias mkona, 1993 ¢

18. IlpoekTHast nesTenbHOCTh Yyu-ca. Xumus.. H. B. Ilupmmua, Bomarorpap,

Vuaurens, 2007 T

NUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

1. Poccuiickast anekTpoHHas 1mkona. - https://resh.edu.ru/

. "Anxumux" - http:/alhimik.ru

. KXypnan «Xumus u xu3ub» - https://hij.ru/

. [lon6opxka nureparypsl o xumuu - http://c-books.narod.ru/

. Kypnan " 1 centsiops" - https://1sept.ru/

AN L KW

. Uadoypok - https://iu.ru/video-lessons
7. COOpHHK CTaTeil 0 XMMUYECKUX DJIEMEHTaX, WUTIOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPHMEHTOB. -

http://www.periodictable.ru
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