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IHOACHUTEJBHAS 3AITNCKA

Pabouas nporpamma 1o yueGaomy npeamery «Xumus»mis 7 kKaacca pa3paboTaHa Ha OCHOBE CIIC/YIOIMX JOKYMEHTO:
1.®enepanbHBIii rocynapcTBEHHEIH 06pa30BaTebHBIIA CTaH/IapT OCHOBHOTIO 0011ero 0dpasosanus, yTB. [Ipukazom Munmnpocsemenus Pocenn ot 31.05.2023
Ne287 (¢ m3meneHusIMu)

2. @enepanbHas 00pa3oBarenbHas IPOrpaMMa OCHOBHOTO 0OIIEro obpasosanus, yTB. [Iprkazom Munnpocsemenus Poccuu ot 10.05.2023 Ne376 (€
U3MEHEHUSIMH).
3. OcHoBHas o6pa3oBarebHas IPOrpaMMa OCHOBHOTO OOIIEr0 obpazoparust MOV Jluneit Ne 3( B coorserceune ®I'OC- 2021) ot 28.08.2021( ¢ u3smeHEHUAMN).

Cozeprxanue nporpaMmbl HalpasieHo Ha GOPMUPOBAHIE CCTECTBCHHOHAYIHOM I'PaMOTHOCTH 00y YarOIUXCsl ¥ OPraHU3alMIO H3YUCHHS. XUMUU Ha
ACATENBHOCTHOH OCHOBE. B mporpamme yUHTHIBAIOTCS BO3MOKHOCTH yUeGHOTO npenmvera B peanusanuu tpedosannii GI'OC OO0 K maHupyeMbIM JTHIHOCTHBIM
1 METANPEIMETHBIM pe3yJibTaTaM 00yUeHHS, a TAKKe MEKITPEAMETHBIC CBSI3H €CTCCTBEHHOHAYYHBIX YUEOHBIX ITPEAMETOB HA YPOBHE OCHOBHOTO OBIIEro
o0pazoBanusi.

(I'abpuensa O.C. nmporpamma Kypea XuMuw uist 8-11 K1accos ob1eobpasoBarenbHbIX yupexaenuit M: Jlpoda,2018 r).

[Ipesnaraemplii BapaHT IporpaMMbI MpeycMaTPUBAET O3HAKOMIICHHE YHamuxcs ¢ XMMHYECKO# HayKOH B HauaJIbHOM 3BEHE CpeJIHEH IITKONBI B 7-M
KJjacce.

OCHOBHBIMH 3a/129aMH KypCa CIIE/[YET CUMTaTh QOPMEPOBAHHE MHTCpECa K MPEJMETY, MO3UTHBHOTO OTHOLIEHUS K H3YUYEHHUIO €10 OCHOB, IOHMMAHMS MECTa
XHMHH CPEH CCTECTBEHHDIX HAYK U IOOYK/EHHE K HCIOIB30BAHMIO II0JIyYeHHbIX 3HAHIH B [I0BCETHEBHOIN

Kusnu B nporecce nmporneneBTHKY sl XUMHYECKUX MOHSTHIL paccMaTpHBaeTCs TOJIBKO Ha

YPOBHE 0OIIHX NpeAicTaBIeHnit. Peanusanus 3a1a4 o GOPMHAPOBAHMIO HABBIKOB XHMHUECKOL

TPaMOTHOCTH SIBJISIETCS. BO3MOKHOM, HO He TJIABEHCTBYIOIICH.

Wcxons us 3anay o0ydenns, cnienuduka Kypca B TOM, 4TO OH C OJTHOM CTOPOHBI JIOJDKEH CIIOCOOCTBOBATH (POPMUPOBAHHIO XUMHYECKOH KYIBTYPBI, C APYToif
CTOPOHEI — 3aJI0XKUTh QYHAAMEHT IS JIANbHENIIIEro H3yYeHUs XHMUS B CHCTEMHOM Kypce 8-11 Kaccos, He 3aBUCHMO OT BBIGPAHHOIH KOO TPOrpaMMbL.

C y4eToM BO3pACTHBIX IICHXOOTHYECKHX OCOBEHHOCTEH YUalmxcs KypC HACBIIIEH NEHCTBHSAMH, PabOTOH ¢ pasIMYHbIMKE 0OBEKTAMH, IIPEAMETAMH: OH
CTPOUTCSI HA OCHOBE NIPOCTEHIINX IKCIIEPUMEHTOB U HAOMIOAeH M. JIaHHas IUCHUILHHA, Hapsiy ¢ OMOJIOTHel, IKOIOTHeH, PU3HMKOH U T.I1., BXOIUT B
obpasoBarenbHyio 061macTs «EcrectBosnanuey. [Iporpamma TIOCTPOCHA C yHETOM MEXIPEIMETHBIX CBSI3eH C KypcoM (pM3HKH Kiacca, OMOIOrUH, SKOJIOTHH,
MaTeMaTHKH. 110 OKOHYaHHIO H3YYEeHHs POIIEACBTUYECKOTO Kypca 00y JaroIuics T0KeH IIPUMEHSTH MOJIyYCHHEIE 3HAHUS U YMEHHS JJIs O€30MacHOTO
HCIIOJIb30BAHHS BEIICCTB U MATEPHATIOB B OBITY, CENLCKOM XO35HCTBE W HA IPOU3BOJICTRE, PELICHHS NPaKTHYECKHUX 3a/1a4 B [TOBCEAHEBHOMN JKU3HH,
IIPEyNPEKACHUS ABICHUH, HAHOCSIIUX BPEJl 37I0POBBIO YeIOBEKA M OKDYKAIOMIEH cpejie.

O6miee 4nCII0 YacoB, OTBEAEHHBIX [ M3YYeHHS] XUMHUHU B 7 Kiacce cocTapisier 34 yaca (1 9ac B HezemO).



IVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS [TPOI'PAMMGB] 110 XUMWHW HA YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUMS
JIMYHOCTHBIE PE3VJIBTATB] JInyroCcTHEIE PE3YIbTaThI 0OCBOCHU Y IPOrpamMmMbl 0OCHOBHOTO 06IIErO 00pa3oBaHus 10cTHAIOTCS B X0J1e 00ydenus xumun
B CIMHCTBE YUeOHOH 1 BOCIIMTaTe IbHOM fesiTebHOCTY B COOTBETCTBHH € TPAMIHOHHBIMY poccHiickumu COUHOKYNBTYPHBIMH K AYXOBHO-HPABCTBEHH bIMK
UCHHOCTSIMM, NPUHSITBHIMK B ollectse npasunanu u HOpMamH 1oBeienns y CHOCOOCTBYIOT Nporeccam CaMOLIO3HAHMSA, CAMOPA3BUTHS 1 CollMaIU3aLUu
00yuarommxcs.
JlnaHoCTHBIE PE3YIBTAThI OTpaxaroT roTosHoCTL o0yuaroumxes PYKOBOACTBOBaTHCS creTemoid HO3UTUBHKIX LIEHHOCTIIBIX OPHCHTAUMH U paciMpenue
OIBITA N€SATENBHOCTH Ha ¢ OCHOBE, B TOM 4HCIle B yacTy:

MHPOBOH U OTeYecTBeHHO} XUMHUH, 3aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpoiicThe MHpa U 001ecTsa;

2) rpaskaanckoro BOCIIHTaHuUS: npejcraBienus o COLHATBHBIX HOPMaX U IpaBuIax MEKIHIHOCTHBIX OTHOIEHHU} B KOJUICKTHBE, KOMMYHHKATUBHO
KOMICTEHTHOCTH B 0B1mecTReHNO IIOJIe3HOH, ydeOHoucenenoBarenbekoi. TBOPHCCKOMH U 1pyrux Buax ACATEIBHOCTH, FTOTOBHOCTH K PazHo00pasHoi coBMecTHO
ACATCIBLHOCTH 1IPH BBINONHEHUK YUeOHBIX, NO3HaBaTe 1LHLIX 3a/1a4, BBIIOJHEHHH XHMHUYECKHY KCIICPUMENTOB, CO3anmN yueGHbIx [IPOCKTOB. CTpemIeHHs K
B3aMMONOHUMAaHHIO Y B3anmonomomu B nponecce 5roi YUeOHOM nesTenbHOCTH. F'OTOBHOCTH OLIEHUBATE CBO ! | ITOBEJICHHE M OCTYIIKK CBOMX TOBapuIIEei ¢
HO3HULHK HPaBCTBEHHBIX K 1PAaBOBBIX HOPM € Y4 TOM 0cO3HAmNMS OCAenCTBIH 0CTYNKOB;

3) LEHHOCTH HayyHOrO HO3HAHUSA: MUPOBO33peHuecke MPEACTaBIICHHS O BelecTRe Y XUMHYECKOH peakiiny, COOTBETCTBYIONHE COBPEMEHHOMY yYpPOBHIO
Pa3BUTHA HAYKH M COCTAaBAIOMHe OCHOBY JUIS TOHUMaHKS CylmHOCTH HAYYHOH KapTHHBI Mupa, TPEACTABICHUS 00 OCHOBHBIX 3dKOHOMEPHOCTSIX pa3BUTHS
TTIPUPOJIbL, B3aHMOCBSI3SIX Yenopeka ¢ HMPHPOLHOK CPe/10#, 0 posu Xumuy g NO3HAHUM HTHX 3AKOHOMEPHOCTEIT; no3HaBate b HLe MOTHBBIL, HallpaBJIeHHbIE Ha
TTOJIy9E€HHe HOBBIX 3HaHUIA 110 XHMHUH, HEOOXOIUMbIE JUIst 0OBsICHEH g Ha0JII01aeMBIX TIponeccon 1 ABJICHUH, N03HaBaTeLHO, MH(DOPMaUHOHHOI 1
HUTATCNILCKOM KYIIBTYPBI, B ToM quce HaBBIKOB caMOCTOSITe IbHO padoTkl ¢ yueGHpIMK TCKCTaMM, ClIpaBOYHO JUTEPATYPOH. N0CTYNHBIMY TEXHHYECKUMHU
CPeaCTBAMH HHDOPMAHOHH LI TEXHONOrHH; HHTEpeC K 06y uennio » HO3HAHUIO, TOOO3HATENLHOCTD, FOTOBHOCTE M criocobHoCTE K camoobpasopanuro,
MPOCKTHOH M HCClen0BaTeNbCKOf JCSATENBHOCTH, K OCO3HaHHOMY BBIOOPY HanpasiIcHHOCTH H YPOBHS 00yUeHus B JlajibHeem:

4) dopmuposanns KYJIETYPBI 3110poBba: 0co3HanMe HCHHOCTH XH3HH, OTBeTCTReHHOO OTHOIICHHUS K CBOeMY 3/IOPOBBIO, YCTAHOBKY Ha 3J10pOBbIi 06pa3
KU3HH, OCO3HAaHHE 1OCTeACTBIH | HCIIPUSITUE BPEHBIX NpuBBIYyek (ynorpetnenus QIKOTOJIsl, HAPKOTHKOB, KYPEHHUs), He0OX0UMOCTH COOJIIOICHHMS NpaBm
Oe3onacHocTy TpH OOpaIeHnH ¢ XuMHuYecKkMy BCLICCTBaMHU B OBITY U peanbHoi KM3HU;

5) TPY0BOro BOCHHTAMHS: HHTEpeC K npakTHueckomy HBYHCHUIO podeccuit u pya Pa3JIn4HOro pona, ypaxenue TPYAY 1 pesyibraTtam TpyoBoji
ACATCNEHOCTH, B TOM 4HCIIe Ha ocHoOBe IPHMEHEHHUSI [IPEIMETHBIX 3HAHMI o XHUMHH, 0CO3HAHHbII BRIGOp HHIMBHIYaIbHOU TpaeKTopuu IPOJOJIKEHU ST
00pasoBanus ¢ yu' itom JMIHOCTHBIX HHTEPECOB M CIOCOGHOCTH K XHMHH, 0011ecTBeHHBIX MHTEPECOB U noTpebHOCTE}. YCIICIHON npodeccHonaphoit

CIIOCOOHOCTH npuMeHsTEL SHAHHSL. TI0JTy4aeMble npu M3YHCHHM XUMMU, 1o perenns 34131, CBSI3AHHBIX C OKpyX)atowei] NPHPOLHOM CPeloii, uIsl NoBbImenNs
YPOBHS 5KOIOIrHYecKoif KYJILTYPBIL. 0co3HaHUS rno6anbHoro XapaKTepa IKOIOrHUeCKHX npodiieM u nyreii px PCHICHHS OCpeIcTBOM MeTo 108 XHUMHH,

—_—



METAHPEIIMETHI)IE PE3YJIBTATHI B COCTaBe MeTarnpe MeTHpIx PE3YIILTATOB BhIEIOT 3HAY M bje A1t hopMupoBanus MHPOBO33peHHs
ObLIeHaYYHbIe oIS (3aKOH, Teopus, NPHHLNIL THnIOTe3a, dakr, CHCTeMa, pouecc, skenepument u APYTOC. ). KOTOpbIE HeTOMB3YIOTCS B CCTECTBEHHO-
HAYYHDIX y4eOHBIX npeaverax i TO3BOJISIOT HA OCHOBE 3HAHUH 13 JTHX peaMeToB popmuporars lIpeIICTaBICH e O HeTOCTHO HAYYHOH KapTHHe Mupa, u
YHHBEpcaibHble yuebHble neiicTpis (mosnasarenbhpe, KOMMYHHKATHBHBIE, PETYJISTHBHEBIC), KOTOpBIE obecneunparot hopMupoBanne roTosHoCTH K
CaMOCTOSITeIbHOMY TUIAHHPOBAHUIO U OCYIIlecTBICH IO Y4eOHOM nesTenbocTy,

Hosnasarenpype YHUBEpCATbHEIE yueOHble feiicTus baszosbie nornyeckue JACHCTBHUS: yMeHus HCNOIB30BaTh 1IPH LIMBI JIorHueckoro MBIIUIEHHUS NPy
OCBOCHHH 3HaHMIL: pacKphbiBaTy, CMBICIT XUMHYECKUX MOHSTHI] (BBLICATE Mx XapaKTePHbIe NMpU3HAKH, YCTAHABIMBATL B3aUMOCBS3L ¢ APYTMMH NOHATHAMH ),
HCIOIB30BATH HOHSTHS 119 OOBSCHEHUS OT/1e b HbIX $aKToB u aBneHyii, BEIOHPATH OCHOBAM Y K KPUTCPHH 115t Knaccupukarmy XHUMHYECKUX BEIeCTB i
XUMHYECKHX peakiuii, YCTaHaBIMBaTh IPUYHHHO-ClIeICTBeHHbIE CBS3Y MCAULY O0beKTaMu H3yenus, CTPOHUTL JI0rHYecKHe paceyskiens (HHIIYKTHBHBbIe,
ACAYKTUBHBIC, 110 AHATIOrHK), IeJTaTh BHIBO LI 1 SAKJIIOUCHUA; YMEHHE NPUMEHSTE b poLiecce no3Hanms noysitug (npeameTHkIe 1 MeTamnpeMeTHble),
CHMBOJIHYECKHE ( 3HAKOBbIE) MO1eITH, HCIIOJIb3YVeMbIe B X UMUK, IpeodpPa30BLIBATE HINPOKO NpHUMEHsIeMbIe B Ximuy MOICIIbHBIE NIpeicTaRIeHry — XHUMHYECKHi
3HAK (CHMBOJI SJICMEHTA), XUMHYecKkay hopmyuia u ypapuenye XHUMHYCCKOH peakiuu — npy PEHICHHH yueOHO-1103HaBaTe b HL X 38184, € YUL I TOM 9THX MOeNbHbIX
PEACTaBIICHUI BBISBISTE 1 XapaKkTepH30BaTh CylecTReH e IPU3HAKK M3yYaeMbIX 06BeKTOR — XUMHYCCKHX BEINECTB H XUMUYeCKHX PEAKIMH, BBIABIATE
o01He 3aKOHOMEPHOCTH, lIPHYMHHO-CIIE/ICTBEHHbIE CBSI3Y POTHBOpCYUs B M3yyaemprx fpoueccax u spienusx. basoppie HCCIIeI0BaTENIbCKIE IeHCTRUY -
YMEHHUE UCIONIB30BaTH HMOCTABICHHEIC BOIIPOCK B KayecTpe MHCTPYMENTA NO3HaHMSL, a Takoke g KavecTse ocHOBLI 115 hopMHpOBaHKs ruMOTE3L; 110 IPOBepKe
IIPABHIILHOCTH BbICKA3bIBACMbrX CYAUICHIH; IpHOOpPeTenHte onpita 110 IJIAHHPOBAHUIO, Opranmsalyy y IIPOBCIICHHIO yYeHnYeckyx IKCIICPUMENTOB, yMeHue
HabMo1aTh 3a X0 10M fiponeccea, camoctoste b0 NPOrHO3UpOBaTH ero PesyIbTar, popmymmposars 00001IeHNS 1 BBIBO 1B 170 Pe3yiibTatam nnposen nuoro
OIBITA, HeCleIoBanus, cocTaggTy, OTY_'T 0 1TpoAenanuolH pabdote. PaGora ¢ HHbOpPMaLiKeit: ymenpe BbIOUpaTh, AHATTM3UPOBATE Y HUHTEPIPETHPOBATE
HHBOPMAIHIO pas gy BHIOB M $opMm nipesictansenny. MOIYHaCMYI0 U3 PasHBIX HCToYHMKOR (Haquo—non_\m{pHaﬂ JMTepaTypa Xummuyeckoro coJiepKanus,
CIIPABOYHBIC 110COOHS. peeypert Untepreta). kpurunyecky OHCHUBATL IPOTHBOPeunBYyIO 1 HE10CTOBepHYIO HHpopmanmIo; ymenye IIPUMEHSTh pa3auyHpie
METOIBI M 3a1IPOCHI 11pK noKCcKe 1 0TOOpe uHpOpManu i COOTBETCTBYIONINX aHHbIX, HEOOXOIMMBIX g BbINOJIHEHUS yYeOHpIX IO3HABATEILHBIX 3412y
ONpeesi 'HHOTO Tura, puodpeTenue onprra g 00J1aCTH Henonb3oRanyg HHpOpMannonno KOMMYHUKATUBHBIX TCXHOJIOr Ui, OBNaeH e KYJIbTYPOH akTUBHOI(O
HCIIOJb30BaHMS pa3sinyypx MOMCKOBRIX CHCTeM, caMocTosTe L 1O BbIOMpATH ONTUMAIIBHYIO opMy mpenctasicins UHPOpManny u HJUIIOCTPUPOBATE pelaempie
331441 HECIIOKHbIM K CXCMaMHu, nnarpammamiy. APYTHMH hopmanmu rpaduxy u ux KOMOMHaNMsIMK; ymenpe HCIOTL30BATE M aHAM3HpPORATE B npornecce yye6Hoi
M HCCe0BaTeNIbCKOl NesTenbHoCTyY HHGOPMALMIO 0 BIHsHIY IPOMBIILICHHOCTH, CellbeKoro XO3SHCTBA M Tpancnopra na COCTOsIHHE OKpY3KatOLIe IIPHPOJIHOI
Cpeibl.

Kommynukarupipie YHHBEpCalbHbIE yueOHbie eficTris: YMCHUSA 3a71aBaTh BONpocs (B XOJI€ masora u (uin) AUCKYCCUM) 10 cyinecty o0cyx1aemoi
TeMBL, popMyIHpOBaTH CBOYN IPEATOKEHUS OTHOCHTENBHO BBIIOJIHEHUS Npeu10kKeHHO 3al1a49K; YMEHUSI pe/ICTARISTE HOJIydEeHHDIe pes3y b TaTh]

OIIbITA, Ha6opaTopHoi/’1 pa6orbx 11O UccienoBanuo CBOMCTRB BeliecTn, y‘{€6HOFO HpoeKTa); YMEHuyg y‘{€6HOI‘O COTPY/IHHMYEeCTRa CO CBePCTHHUKAMU B COBMeECTHOH
ITO3HaBaTeJIbHOH H HCCH@Z{OB&TCHLCKOI\/’I JACATCIABHOCTH HPH pelieHuu BO3HHKaIONux HpOGHCM Ha OCHOBe Y4' Ta OGLIII/IX HUHTEpECOB U CorjlacoBa”Hus NO3HNMH
(O6C}/>KHCHH$I, obMen MHeHI/IHMI/I, «MO3IroBbIe ITYPMbIY, KOOpauHalug COBMECTHBIX ﬂeﬁCTBHﬁ, OIipenesnieHue KpuTepuesn 110 OLICHKE KayeCcTBa BBITOJTHEHHO M

padoTel u Jpyrue).



(OJIHOpOﬂHaH " HCOJIHOpOLIHaH), BQJ]@HTHOCTB, OTHOCHTGHBH&S[ aATOMHay " MOHeKyHHpHaﬂ MaCC&, MaCCOBaH 0715 XHMHLIGCKOFO DHGMeHTa B COC,ZIHH@HHH, OKCPLE[,

® Oltuchipgyy, xapak'repmom'rb Tadinypyy $opmy I lepuoyy 4CCKO CHCTeMp; XHMUYeck dlIeMenToR- Pasimygry, HOHsITYg «IJlaBHag nonrpyrpg (A-
IPynma)y y «NoboYy 44 H0arpymn, (B-rpynna)». Majpre y O0utbIye epHo COO0THOCHTY O6O'3HaLIGHI/I$L KOTOpple HMerorey g Tabinpe «f Iepnoauqecxaﬂ

® C
EBIHBHGHHG HpHLH/IHHO—CIIQZICTBeHHBIX CBsI3eft — I8 H3yqum CBOHCTB BGLLIGCTB H XHMHLIGCKHX pCaKUHFI. GCTGCTBCHHO-H&_YLIHBIC MCTOIU:.I HO3HaHHﬂ -



COJAEPXAHUE OBYUEHMUSI
XHMHs B leHTpe ecTecTBO3HaAHUA.(11 1)

[lo3BoasieT akTyanu3upoBaTh XMMHYECKHE 3HAHUS YYaLIUXCsl, OTyYeHHbIC HA YPOKaX PUPOIOBEIEHHUs, OHONOrHH. reorpaduu, PU3HKH U APYTUX HAYK O
npupojie. Takol 1oaxo n03B0IseT YMEHbUIHTh ICUX0I0IMUCCKYIO HAIPY3KY Ha YUYallMXCsl, CBA3aHHYIO C NOSABICHHEM «HOBOI'O» IIPeIMeTa, CMEHUTh TPEBOKHbIC
OKMJIaHHUs1 Ha 1I0JIOKUTRIBHBIC IMOILMH «BCTPEUYH CO CTAPHIMU 3HAKOMBIMIY. [TapaijieIbHO IIPOBOIUTCS MBICTTH 00 HHTEIPUPYIOIIEH PO XUMUH B CHCTEME
€CTECTBEHHBIX HAYK, 3HAUHUMOCTH ITOTO MPEaAMETa sl YCIEUIHOrO OCBOCHHs CMEXKHbIX IIPEJIMETOB. B KOHEUHOM cUeTe, Takas MEXKIIpeAMETHAs HHTer paLus
crnocobcTBYeT (POPMHUPOBAHHUIO €IMHON ECTECTBEHHO — HAYUHOM KapTHHBI MUpPA yKE Ha Ha4albHOM dTalre o0y4eHHst XHMHH. B cOOTBETCTBHM ¢ TpeOOBAHUSIMH
rOCyIapcTBEHHOIO 0Opa3oBaTeIbHOIO CTaHAapTa B Kypce 10 14E€PKUBACTCs, YTO XMMHUSI — HayKa SKCIiepuMenTaibhas. [107TomMy B 7 Kj1acce paccMaTpHBarOTCs
MOHSITHS, KaK «3KCIIEPUMEHTY, «HAOIONEHUEY, «U3MEPEHHE, OITMCAHUE», «MOJICTUPOBAHHUEY, KTHITOTE3a», «BLIBOIY. [l OTpabOTKY NPAKTHUECKHX YMEHUHN U
HaBBIKOB aBTOPbI OTOOPAIM HECIOKHBIE U ICUXOJIOTHUECKH JJOCTYIHBIC ISl CEMHKITACCHUKOB JIAOOPATOPHbIE W NPAKTHYECKHE PaOOTEL, 3HAKOMBIE UM 110
Ha4yaJIbHOMY KypCY €CTECTBO3HAHMS U 110 APYTUM €CTECTBCHHBIM AUCILIMIUIMHAM: 3HAKOMCTBO C HECJIOKHbBIM J1a00paTOpHbIM 000pYI0BaHHEM (YCTPONUCTBO
(u3KUecKOro TaTuBa, HarpeBaTeIbHLIX IPUOOPOB, INEMEHTAPHOH XUMUYECKO TOCY Ibl, KOTOPYIO OHM TIPUMEHSIM Ha OO0Jlce PAHHUX dTarax 00y4eHusl),
MPOBEJICHHE MPOCTCHIIMX OTIepali OOpallenns ¢ TakuM 000pY10BaHUEM M XHMHUYECKHMH BEIIECTBAMH ( MpaBH/ia HAIpeBaHMs, COOIIOIEHHE HECTOMHbIX
MPaBUJI TCXHUKH OC30MACHOCTH. (PUKCHPOBAHHE PE3yIbTATOB HAOMIOACHHS, HX aHAIN3 U T.J1.). DTOMH 11eJIM CIIOCOOCTBYET PeayCMOTPEHHBIN B KYpCe JIOMaIIHUI
XUMHYECKHH IKCTIEPUMEHT, KOTOPBIA IOJIHOCTBIO COOTBETCTBYET TPEOOBAHMSIM TEXHUKH OC30MACHOCTH MPH €r0 BLIIOJHECHUH H 00ECIICYHBAET YIIEILIHE U3
MPAaKTHKKM OOYUECHHUsI XHMHUHM dKCHIEpUMEHTAlIbHbIE PAaOOTHI MPOI0KUTEIBHOTO 10 BpeMeHH xapakTepa («Bolpanmpanue kpuctamiosy, «Habmonenue 3a
KOppO3UEN METaJlJIOBY).

XUMHSI KaK 4acTh eCTECTBO3HAHUA. HpeﬂMeT XMMHWH. XUMHS — 4acTh €CTCCTBO3HAHUS. B3aWMOOTHOILIEHUS yesoBeka U OKpY’Karoumero Mupa. HpeﬂMCT
XUMHH. Du3HyecKue tena u BELIECTBA.

CpoiicTsa BelecTs. [Ipumenenne BenecTB Ha OCHOBE UX CBOWCTB.

HaOsmoienne ¥ SKCIEepUMEHT KaK MeTO/bl M3YYeHMsl ¢CTeCTBO3HAHUsSI W XWMuH. HabiiojeHue Kak OCHOBHON METOJ[ IIO3HAHUS OKPYXKAIOLIEro MHpa.
YcioBus pose/icHus Hadmoaenus. I'nnoresa. Dxcnepument. BoiBoa. Ctpoenue ruiamenu. JlaGopatopust M 060py10BaHHe.

Moienuposanue. Mozneis, Moaeaupoanue. OcoOEHHOCTH MOJIeIIMPOBaHus B reorpaduu, Gusuke, 6Guonorun. Moenu B 6uonoruu. Mynsku. Mojenu B
usuxe. Dnexkrpodopras mammna. I'eorpadpuueckue Mojean. XUMUYCCKHE MOJIC/N: TIPEIMETHBIE (MOJIEM aTOMa, MOJICKYJl, XMMHUECKUX M IPOMBIIIIEHHbIX

IIPOM3BOJICTB), 3HAKOBbIE, HJIM CUMBOJIbHBIE (CHMBOJIBI 2JIEMEHTOB, (POPMYJIbI BEIIECCTB, YPABHEHUS PEAKIIMIA).

XHUMHUUYCCKHE 3HAKK U POpMYJIbl. XUMHYECKUH djieMeHT. XUMHUYECKHe 3HAKU. VX 0603HadYeHue, npousHoLieHre. Xumuueckue GopMyJbl BelecTs. [pocThie
U cloXkHbIe BemecTBa. Munexcenl u koddduumentel. KauecTBeHHBIH M KOJIMYECTBCHHBIN COCTAB BELIECTBA.

Xumus v pusuka. YHMBEpCalbHbIH XapakTep IM0JOKCHHH MOJICKY/SIPHO-KHHETHUECKON Teopuu. [IOHSTHS «atom», «MoJeKy/a», «uon». Crpoenue



BemecTa. Kpucrammueckoe coctosnue Bemectsa. Kpucrammdeckne pemetku TBepabix  Bermects.  Juddysus. bpoynosckoe BuxeHue. BerecTBa
MOJICKYJISIPHOI'O M HEMOJIEKYJIIPHOTO CTPOCHHUSI.

ArperartHpic cocTosnus BetecTs. [ousitue 00 arperarnoM cocTosHuy BemecTBa. MU3HUCCKUE U XUMHUCCKHE SBIICHHS. ["azoo0pa3sHble, KUJIKHE U TBEPAbIC
BeuecTBa. AMOp(hHBIE BelecTra.

Xumust v reorpadus. Ctpoenue 3emMn: a1po. MaHTHs, Kopa. JIutocdepa. MUHepabl ¥ rOpHBIE TOPOJbl. MarMaTHueckie H 0caiouHble (HEOpraHuyecKue u
OpraHuvecKHe, B TOM YHUCJIE U FOPIOYHE) TOPOILI.

Xumust v Ononorusa. XMMHUECKUH COCTaB KMBOI KICTKH: HEOpraHudeckue (BoAa M MHHEpAIbHBIC COIH) opranuyeckue (O€JIKH, KHUPBI, YIJIEBOJIbI,
BHTaMHHBI) BelIeCTBA. brosoruyeckas poib BOJb B HBOi Kietke. dotocunTes. Xinopoduat. buosornueckoe 3HaueHue KUPOB. 0€KOB, 2(UPHBIX Macell,
YTJICBOJIOB ¥ BUTAMUHOB JUIS JKU3HEJACSITEIBHOCTH OPraHU3MOB.

KauecTBennnie pCeakirMu B XHWMHH. Kauectsennslie pCaKkuuu. PacnosnaBanue BCHICCTB € NOMOIIBLIO KA4YCCTBEHHBIX peaKuHﬁ. AHaJIUTHYCCKHN CHIHAII.
OHpQIL@f[ﬂCM()€ BCHICCTBO U PCAKTUB HA HETO.

JleMoHcTpanuu

Konnexins pasiniupIx npe/iMeToB uan GoTorpaduii 1pe/IMeToB 13 alIOMUHHS JUIS MIUTIOCTPALIHN HICH «CBOHCTBA — IPUMEHEHUE.
YueOHOe 0060py10BaHKe, UCTIONIb3yeMOe Ha YPOKax (U3HKH, OMOTOTHH, reorpadyi 1 XUMIH.

Onekrpodopuas mawmna B aeictBun. ['eorpaduyeckue monenu (raodyc, kapra). bruosornyeckue Mosenu (MYJISKM OPTaHOB M CHCTEM
OPraHoOB PACTCHUH, JKUBOTHBIX U 4esioBeKa). PU3HUECKHE U XMMHYECKHE MOJICITH aTOMOB, MOJIEKYJl BELIECTR W KPUCTAITHYCCKHX PELICTOK.

OBbeMHBIE U WIAPOCTEPKHEBDIC MOJICITH BOJIbI, YITIEKUCIIOTO U CEPHUCTOrO Ia30B, METaHa.

OOpa3iibl TBEPIBIX BEMIECTB KPHCTAILTHYECKOTO CTPOCHHMsI. MoJIe/Il KpUCTATIHYECKUX PEIIETOK.

Boza B Tpex arperatupix coctosinusaX. Ko/uteKims KpHCTATMYECKHX 1 aMOP(HBIX BELIECTB U W3/IC/Ui U3 HUX.

Kosuiexkuus MUHepaos (J1a3ypuT, KOPYH/I, XaJbKOMPHT, (JIFOOPHUT, Fa/uT).

KoJiekiust ropHbIX nOopo1 (rpaHuT. pasinyHble GOPMbI KaIbIHTA — MeJl, MPaMOp, H3BECTHSIK).

Kosnekumst roprounx nekonaempix (HedTh, KAMEHHBIN YroJib, clanbl, TOpd).

L) ) —
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JleMOHCTpallMOHHbBIE YKCIIEPHUMEHTEI

Hayunoe nabmonenue u ero onucanue. M3ydenune crpoenus rniamMeHH.
CriuproBast YKCTpaKIusl XJ10pO(HUILIA U3 3e/IEHBIX JTUCTHEB PACTECHHUIL.
«llepenuBanue» yriekucioro ra3a B CTakaH Ha ypaBHOBEUICHHBIX BECAX.

Lo o —



KauecTBeHHast peakiust Ha KHCIIOPOJI.
KauecTBeHHast peakiins Ha YIJIeKUCIbIH ras.

JlabopatopHble OnbIThHI

— D00 NO U R L —

—

PacnipocTpanenue 3anaxa 0/1eK0JI0Ha, JyXOB MJIH JI€30/I0paHTa Kak rpouecc 1udGys3u.
Habmonenure 6poyHOBCKOro IBUKEHHs! 4aCTHYEK YEPHOM TYILIH MOJL MUKPOCKOTIOM.
Huddysnsa nepmanranara Kanust B )KeJaTHHE.

OO6napy>xeHnue 3pUpHBIX Maces B areIb,CHHOBON KOpPOUKe.

M3y4enune rpaHuTa ¢ MOMOLIBIO YBETHUHTEIHLHOTO CTEKJIA.

Onpenenenune conepxKaHusi BOJIbI B PACTEHHH.

Obnapy»eHue Macjia B CeMEHaX [O/ICOJTHEYHHMKA U IPELKOT0 0pexa.

OOnapysKeHHe Kpaxmaia B MIIEHHYHOW MYKe.

BsanmosieiicTBre ackopOMHOBOM KHCIOTEI ¢ HO0M (ompe/ienieHne ButamuHa C B pasIMyHEIX COKAX ).
[IponyBanue BbIIBIXaEMOIO BO3/1yXa Yepe3 H3BECTKOBYIO BOJLY.

OOnapysXeHHe U3BECTKOBOH BOJIbI CPE/IH Pa3/IMUHbIX BEILECTB.

JIO MAlITHHUE OITbITbI

B —

MsrorosiieHue Mo/tesnieii MOICKYT XUMHYCCKUX BEIECTB M3 MJ1aCTHIMHA.
Juddysus caxapa B Boje.

ONBITBI € TYCTOH 3aKPBITOH MIACTHKOBOH OYTHIIKOM.

OOHapyxeHHe KpaxMaia B MpoAyKTax IIMTaHus; S0J0Kax.

[IpakTrHueckue paboThl

3HAaKOMCTBO ¢ JJabopaTopHBIM 000pyI0BaHHeM. [IpaBuia TEXHUKH 0€30MaCHOCTH.
Habmonenne 3a ropsieit ceeuoi. YeTpoiicTBO 0 pabora ClIupTOBKH.

YYEeHUK HayuuTcst:

— OHPCACHATEL ﬂp()6ﬂCMbL T. €. YCTAHAaBJINBAaTh HCCOOTBCTCTBHEC MCHK/TY /KCI1ACMbIM I/I,TICI‘/iC’I‘BHTCHbeIM;

— COCTaBIATh CIOYKHBIN IJIaH TEKCTA;

— BIAQACTDb TAKHM BHIAOM H3TOKCHUSI TCKCTA. KaK IOBCCTBOBAHUE!

— HOJI PYKOBOJICTBOM YHUUTCS [TPOBOJANUTH HCITOCPC/ICTBCHHOEC Ha6}TK)fICHHC;



— 1101 PYKOBOACTBOM YUHUTES OPOPMAATH OTUECT, BKIIOUAIOLIHI onucanne HaOIOACHUSI, O PE3YILTATOB. BbIBOJIOB;
MaremaTuka B xumnu. (10 4)
[To3BonsteT 0TpaboTaTh pacYETHBIE YMEHHS M HAaBBIKH, CTOJIb HEOOXOIUMBbIC NP PEHICHHH XMMHYECKUX 3a/1a4, /11 KOTOPBIX KATaCTPO(PUUECKH HE XBaTaeT
BPEMEHU B OCHOBHOH LIKOJIE, B IEPBYIO OUYECPEIb 3a/1a4 Ha 4acTh OT LEJI0I0 (MAccoBas JA0JIsi HJIEMEHTA B CJI0JKHOM BEILECTBE, MACCOBast U 00bEMHAs J10JI1
KOMITOHEHTOB B CMECH. B TOM YHCJIE€ U 10U npumeceit). Kak BUIHO, 0TpabaThIiBaeTesl He CTOJIBLKO XHMHUS, CKOJILKO MaTeEMaTHKA.

AKTyaTH3upyeT CBEJACHHUS YUalUIUXCsl 110 APYTUM IpeaMeTaM O GH3HUECKUX U XUMHYECKUX SBJICHHUSX, FTOTOBUT UX K H3YUEHHIO XUMHUECKOTO MPOLECcca Ha
Oostee cTapuIei cTyneHu oOy4eHHsI.

OtHocuTenbHBIE aTOMHAs W MOJIEKYJsipHas Macchl. OTHOCHTENIBHAsE aToMHas macca sjiementa. MosekynspHas macca. OnpeseneHHe OTHOCHTENbHOM
ATOMHOW MacChl XUMHUECKUX dJ1eMeHTOB 110 Tabuuue /1. M. Meneneesa. Haxoxk/ieHne OTHOCHTEIBHON MOJICKYJISIPHON Macchl 10 JOpMyJIe BEIECTBA KaK CyMMbI
OTHOCHTEJIBHBIX aTOMHBIX MACC, COCTABIIAIOIIMX BELIECTBO XUMHUUCCKHX 3JIEMEHTOB.

Maccoast 101 s71emenTa B C10KHOM BelecTse. [loHsTHE 0 MAcCOBOM J10J1€ XMMHUECKOTO JIEMEHTa (W) B CIOKHOM BELIECTBE M €€ pacueT 1o GopmyJie
BewiecTBa. Haxoxnenue Gopmy bl BelecTsa 110 3HaUCHUSIM MacCOBBIX JI0JIeH 00pa3yIoNmX ero 3J1eMeHTOB (JUls IBYX4acOBOTO H3ydeHHs Kypca).

Huctpie BewecTsa U cmecu. Yuctele BemectBa. CMecH. | eteporenubie n roMoreHnbie cMecu. ['a3o000pasubie (BO3/1yX, NPUPOIHBIH ra3). Kuakue (HedTh).
TBEP/IbIE CMECH (FOPHBIE OPO/ibl, KYJIMHAPHBIE CMECH U CMHTETHUYECKHE MOIOIIIHE CPEJICTRA).

Obbemuas jios raza B cmecu. Onpejiesiente oobeMHo# j1omu ra3a (1) B emecu. CoctaB atMOChepHOro BO3/yxa U NMpupoaHOro rasa. Pacuer oobema 101m
rasa B CMecH 110 ero oobemy U HaoOopoT. [Tousitue o T1JIK.

MaccoBas 7107151 BeliecTsa B pacTBopC. MaccoBas 101t BellecTna (W) B pacTBOpC. KOHIleHTpaLU/IH. PaCTBOpl/ITeﬂb W PACTBOPCHHOC BCUICCTBO. Pacyer macchl
paCTBOPCEHHOI'O BCHICCTBA 11O Macce pacTBopa u MAacCCOBOU J10J1€ PaCTBOPEHHOI'O BCHICCTBA.

Maccosas nons npumeceii. [lonatue o yncTom BeniecTse U npuMecH. MaccoBas 1051 npumecu (w) B 00pasie uexo1Horo semectsa. OCHOBHOE BEILECTBO.
Pacyer Maccbl OCHOBHOI'O BELIECTBA 110 MACCE BEIIECTBA. COIEPIKALIEro ONPEIeICHHYIO MACCOBYIO JIOJIHO IPUMECEH.

JleMoHcTpanmu

1 Kounekuust pa3jiMyHbIX BUIOB MPAMOpPa U U3/ICJIMH U3 HETO.
2. (CMech peyHOro U caXapHoro rnecka u Ux pasJiejieHue.
3 Kostekiust Hedptu 1 HeTenpoyKTOB.



Konnexiust ObITOBBIX CMECEH.

JluarpamMma coctaBa atMOCPEPHOro BO3AyXa.
Jluarpamma cocrapa pUpO/IHOIO rasa.
Kosuiekunst « MuHEpalibl U TOPHbIE 1OPOAbLY.

N v e

JloMallHK1e OITBITHI

1. M3yyeHne cocTaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTHUECKUX MPENapaToB, COAePKAIMX ONIPEASTIEHHYIO JIOJIO MPUMECEH.

IlpakTHueckue paboThbl

1. [TpuroToBicHHE PACTBOPA C 3a1aHHONH MAacCOBOM J10J1€H PaCTBOPEHHOIO BEIECTRA.

Vuyenux Hayuurcs:

— [10JYYaTh XUMUYECKYIO HHPOPMAIIHIO U3 PA3INYHBIX UCTOYHHKOB,

—— OTIpeACIsATh OOBEKT W aCMeKT aHAIN3a U CHHTE3a;

— ONPEACIATH KOMIIOHEHTBI OOBEKTA B COOTBETCTBHU € aCIIEKTOM aHAIN3a U CHHTE3A;

—— OCYILUECTBIISATH KQYeCTBCHHOE H KOJIHYECTBCHHOE OIUCAHHE KOMIIOHEHTOB 00BEKTA:
sIpaenusi, npoucxo/isinye ¢ BemecrsamMu. (9 4)

Paznenenne cmeceit. CriocoObl pasjiesieHus cMeceil 1 o4ucTKa BerecTs. HekoTopele npocTeiiinme criocoObl pasieieHust CMECer: POCeHBAHUE, pa3/IeieHHe
cMecel TOpOINKOB JKeje3a M cepbl, OTCTaMBaHHE. [1EKaHTAlMs, ICHTPUQYIHPOBAHHE, pa3jejCcHHE C MOMOIIBIO JCIMTENbHON BOPOHKH, (DHIBTPOBAHHE.
dubTpoBaHne B 1a00paTOPHH. ObITY M Ha npou3soacTBe. [loHsTHe 0 GunbTpare. Ascopbuus. Ionstue 06 ancopOumu U ancopoeHTax. AKTHBUPOBAHHBIH YToIlb

KaK BayKHEHINi a1copOeHT. Y eTpoicTBO npotuBorasa. CrocoObl OUHCTKH BO/IbI.

ILI/ICTI/IIIHS{HI’IFI., HJIK [ICPECIOHKA. III/ICTI/UIHHIII/IH (neperom«i) KakK IMpouece BLIJICJICHUS BeUIleCTBA U3 JKUJIKOU CMECH. I[I/ICTI/IIUII/I]JOBaHHa}I BOJa K 00JIaCTH ¢e

ITPUMCHCHH .

KpucTaninsanus Wi BhimapuBanne. Kpucraiiusanus 1 BbIIapuBaHne B 1ab0paTtopuu (KpUCTawIM3atopsl 1 hapPhopoBble HallKu JUls BblIAPHBAHUS) H

PHUPOJIC.
[leperonxa Hedtu. Hedrenpoaykrsl. @pakionHas eperoHKa XKuaKoro Bo3ayxa.

XumMuueckue pCaKklmnu. Venosus IIPOTCKAaHUA M NMPCKpalleHUsl XUMHUYCCKNUX peaKuHﬁ. XUMHUYECcKHUe pCaKIMK KaK IIPOUECC NMpeBpalieHust OAHHUX BCHICCTB B



JApyrue. YCIOBHs MPOTEKAHHUs W MPEKpalleHUss XUMHUYECKUX peakinit. CONmpHKOCHOBeHHEe (KOHTAKT) BeniecTB, HarpeBanue. Katammsarop. HMuruburop.
YpaBiieHHe peakiusiMi rOpeHusl.

an/BHaKId XHUMHYCCKUX peaxuuﬁ. Hpnsﬂa}(u XUMHYCCKHX PC&KLIMMZ H3MCHCHHC UBCTA, 06p’d3OBaHHC 0Cajika, paCTBOPCHUC [IOJYYEHHOI'O OcCaldKa,
BbIJICJICHHUE Ira3a. IMOsIBJIICHHUEC 3aliaxa, BbIJICJICHUE HUJIH [OTJIOMIEHUE TCII/TOTHI.

JlemoncTpanuu
1. Ounbtp [loTtTa. Boponka broxHepa. YctaHoBka /Utst GUIBTPOBAHMS 1101 BAKYYMOM.
2. PecniupatopHble Macku ¥ MapJieBble MTOBSI3KH.
3. [IpoTuBOras u ero ycTpoucTBo.
4. Konnekus «HedTs n HEDTEnpOLYKTHI».

ﬂeMOHCTpaHHOHHble OKCIICPUMCHTHI

1 Pasznenenne cMecH NOpOIIKa CEPbl U KEJIE3HBIX OMUJIOK.

2 Paznenenue cMecH opolika cepbl U necka.

3 Paznenenue cMecu BOJIbI M paCTUTEIBHOIO MacJia ¢ MTOMOIIIBIO JIEIUTEIbHOW BOPOHKH.

4 [TosyuyeHHe AMCTUITHPOBAHHON BOJIbI ¢ TOMOIIIBIO JIA00PATOPHOM YCTAHOBKH JUISI TIEPETOHKH JKHJIKOCTEH.

5 PasneneHue cMecu nmepMaHraHata ¥ InXpomarta Kajiusi cliocoOOM KpUCTAILIIU3ALMH.

6. BzaumoaeicTBHe Keae3HbIX ONMUIOK U MOPOILIKA CepPbl IPH HArPeBaHUU.

7 [TonyueHue yrieKucioro raza B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTOH U 0OOHAPYIKEHUE €ro ¢ MOMOIIBIO H3BECTKOBOH BOJIBI.
8 Karanutuueckoe paziokeHue MepoKcuIa BoA0po/aa (Katajiu3aTtop — IMokeua mapradna (1V)).

9 OOHapy)KeHHe pacTBOpa HIEJ0UYU C TOMOUIBIO UHAMKATOPA.

1 B3aumoeiicTBre pacTBOpa nepMaHraHara Kajiusi ¥ pacTBOpa JJUXpomarta Kajlusi ¢ paCTBOPOM CYJib(UTa HATPHsL.
1 B3aumoneiicTBrEe pacTBOpaA nepMaHraHara Kajimusi ¢ aCKOpOMHOBOH KHCIIOTOH.

1 B3aumoteiicTBHE XJI0pU/Ia JKeJIe3a ¢ KEATON KPOBSIHOM COJIBIO U THAPOKCH/IOM HATPHSL.

1 Bzanmoneicteue ruapokcuia xesesa (I11) ¢ pactBopom CONSTHON KUCIIOTHI.

L) N — O

JlabopatopHbIe OIbIThI

1. ACOPOIHSI KYKYPY3HBIMH 11AJTOYKAMU MTAPOB MAXYUYUX BELIECTB.
M3yyeHue ycTpoHCTBA 3aKUIAIKH U TUIAMEHHU.

!\.)



JlomMaurHue OnbITHI

Pazjesienne cMecu CyXoro MoJIoKa M peuyHOro 1ecka.

OTcTauBaHUe B3BECH 1OPOLIKA /ISl YACTKHU 110CY bl B BOAE M €€ JIEKaHTalusl.
A1copOIMsT aKTUBHPOBAHHBIM YITIEM KPACSIIMX BEIIECTB IENCH-KOJIbI.
PactBopenue B Bojie TabneTku acniupuna YIICA.

ITpPII‘OTOBJICHMC U3BECTKOBOM BOIbI XU OIBITHI C HEH.

N3yuenue coctaa CMC.

I

[TpakTrueckue padoThbl
1. OuncTKa TOBAPEHHON COJIH.

Pacckaswl no xumuu (4 4)

Co/IepXKUT 3aHUMATEIbHbIC U HHTEPECHBIE ITIObI O BEJIMKUX XMMMKAX, 00 OT/IEIbHBIX XUMUYECKUX BEUICCTBAX U HEKOTOPBIX XMMUYECKHUX MPOLECCaX.
M3ydenue npeiaraeMoro Kypea npeaycMarpuBaeT 1 00Jiee IMUPOKOe UCIOJIb30BAHUE aKTUBHBIX (POPM M METO10B OOyY€EHHsI: IIOBBIIICHUE y/ICJBHOIO Beca
CaMOCTOSTEIbHOM paboThl B 00ydeHnu ( HanpuMep, pU NPOBE/ICHHH JIOMAIITHEr0 XMMHYECKOr0 YKCIIEPHMEHTA), B TOM UHCIIE IPH HOArOTOBKE COOOIICHHH Ha
yuyeHH4eckHe KOH(EPeHIMHU, 3alUThI IPOEKTOB, 00CYK/IEHHE Pe3yIbTaTOB IOMAIIHEro IKCIepPUMEHTa, BEIOOP 00BEKTa [UTs 1101r0TOBKH COOOMIEH s I POCKTa
u ap. [peanaraemblii kKypce npeaycMaTpuBacT HIMPOKOE pa3BUTHE TAKMUX JIOTHYECKUX OllEpalMi MBILUICHHS, KaK aHa/li3 U CHHTE3, CPABHEHHUE HA OCHOBE aHajIu3a
M CUHTE3a, O00OLIEHHE. BbIIBUIKEHHE U TTOITBEPIKICHHE HITH OTPOBEPIKEHUE THIIOTE3 U T.I. ABTOPBI IOUTH HE 3aTPOHYJIM TPeDOBAHUH CTaH1apTa XUMHUYECKOIo
00Opa3oBaHus JUISl OCHOBHOM HIKOJIbI, HAIIPUMED, 3HAKH XUMMUYCCKUX JIEMEHTOB U (OPMYJIbl BEUIECTB CEMUKIIACCHUKH BBIYUYHBAIOT TOJIBKO 110 JKEJIAHHUIO, CAMH KE
(OPMYJIbl BEIIECTB HE BLIBOIATCS, PABHO KaK M YPABHEHUSI XMMHUCCKUX PEaKLUi, KOTOPbIE SIBJSIIOTCS MAaTEPUAIOM JUIsl H3ydeHHs B 00A3aTEJIbHOM Kypce XUMHUH.

«Bpiiaronmecst pycckue y4eHble-XUMHKHY.
Koukype coobmenuii yyamuxcs. «IcTopud OTKPBITHSI XUMHYECKUX BEILIECTB» (OTKPBITHE, NOJYYEHHE U 3HAYECHUE).
KoHkypc ydeHnyecknx npoekToB. KOHKYpC MOCBAIIEH U3YUCHUIO XUMHUYECKHX PEAKIMH.

YueHUK HaVuHuTCs:

— OLPEAEHSITH IPOOIEMbL. T. €. YCTAHABIMBATL HECOOTBETCTBUE MEKLY JKEIACMbIM H
JICHCTBUTEABHBIM

—— COCTaBIISATH CII0KHBIN IJIaH TEKCTA:

— BJIAJACTh TAKHM BU/IOM H3JIOKCHHS TCKCTA, KaK [HOBCCTBOBAHHE.
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3

4

HaumenoBaHue
pas/iejioB U TeM
HPOrpamMMbl

XumMus B LeHTpe

- eCTeCTBO3HaHwuA.

MaTteMaTHKa B XUMHH.

HBﬂeHl/lﬂ, MPOUCXOAAIINE
¢ BeieCcrsaMu.

Pacckasbl 10 XHMHH.

OBIIEE KOJIMYECTBO HACOB
110 [TPOI'PAMME

TemaTuueckoe MJIAHUPOBAHHUE

KoJindecTBo 4acoB

Bceero

11
10

KonTpoabHble
padoThl

0

1

1

0

2

[IpakTuyeckue
padoThI

2

1

1

0

4

DyiekTpoHHbIe (LHPPOBbIE)
oOpa3zoBaTe/ibHbIE

pecypcbl

Bubnuoteka LUOK https://m.edsoo.ru

Bubnuoteka LOK https://m.edsoo.ru

Bubnuoteka LJOK https://m.edsoo.ru

Bubnunoteka LIOK https://m.edsoo.ru
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