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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma «BBeneHue B XUMHUIO» pa3paboTaHa B COOTBETCTBHU ¢ DenepaibHbIM
rOCy/IapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAApTOM W [IpuMepHOl OCHOBHOH 00pa3zoBaTenbHOU
nporpaMMoii. BeeneHre B XMMHIO CTaBUT CBOEH LENbIO CHOPMHUPOBATH YCTOHUMBBIA HMHTEpEC K
JanpHEeHIeMy H3y4eHHI0 ydeOHoro mpeamMera «Xumus». OOydaromuecs MoyydyaT BO3MOXKHOCTB
OCMBICJINTb ~ MECTO XHMHH CpPEIU €CTCCTBEHHOHAYYHBIX JUCLMILIMH, IIO3HAKOMUTBCS €
IPEAMETOM M3YYEHUS] XMMHHU, U3YyYUTh OCHOBHbIE HaNOO0JIee BaXKHbIE XUMUUECKHE TEOPHH U 3aKOHBI,
aTaKkKe IMOCMOTPETh HAa MUP OOBEKTOB MaTepUaIbHOIO MUPA IJ1a3aMHU XUMHKA.

OtmpaBHOM TOYKOM Ui JAHHOTO Kypca SIBWICA paHee M3YYEHHBbIM Marepual
€CTECTBEHHOHAYYHBIX Y4YeOHBIX NpPEAMETOB — Ouojoruu, reorpadpuu, (U3MKH, a TaKKe
MaTematuku. Yepe3 0000LIeHNE paHee U3YUEHHOTO BBICTPAUBAETCS COJEpKAHUE JTAHHOTO Kypca,
U3y4EHHE KOTOpPOro IPU3BAHO CYLIECTBEHHO IOBBICUTH Kade€CTBO JOCTHXKEHMSI HPEIMETHBIX
pPe3y/bTaTOB OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
B YacCTH y4eOHOTO MpeaMeTa «XUMHs», H3y9eHHe KOTOPOTO OTHECEHO K 8 1 9 Kitaccam.

B nensx ¢opmupoBaHMs XMMHUYECKOTO B3IVI[a HA MUP B Kypce IMPOBOISTCS IIUPOKHE
KOppESIUY MEX/y ITOJIyY€HHBIMH B KJIACCE DJIEMEHTAPHBIMU XMUMUYECKUMH 3HAHUSMU U HaBBI-
KaMH, C OJHOH CTOpOHbBI, M CBOWCTBAMU OOBEKTOB, KOTOPbIE H3BECTHBI OOYyYarOIIUMCS B
MOBCE/IHEBHOM JKM3HU, HO JI0 3TOr0 BOCIPUHUMAIMCh UMH JIMIIb HAa OBITOBOM YpPOBHE, — C
apyroii. OOyuaromumcsi MpeuiaraeTcsi MOCMOTPETh Ha BO3[YyX, KHUCIOPOJ, YIVIEKHCIBIA ras,
BOJly, TIOBapEHHYIO COJIb, TJFOKO3Y, T'a3, He(Th, Yrojlb, METAUIBl U CIUIABBI, CTEKIIO, (pasHC U
dapdop, mo- AMMEpHl ¢ MO3UIUH XUMHUH.

H3ydenue xumuu:

CIOCOOCTBYET peaju3alii BO3MOXKHOCTEH JIsi camMopa3BUTUS U (POPMHPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHpPOBaHHE MBIIIICHUS M TBOPUYECKUX CHOCOOHOCTEH oOydaromuxcs,
HABBIKOB UX CAMOCTOSITEJIbHON y4eOHOM AESITeIbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX
YMEHMH, He0OOXOIUMBIX KaK B IOBCEHEBHOMN )KM3HH, TaK U B IPO(HECCUOHATILHON JeSITEIbHOCTH;

3HaKOMUT €O CHelU(UKON HayyHOrO MBIIIJICHHS, 3aKiIa/{bIBa€T OCHOBBI LIEJIOCTHOTO B3I/
Ha eJIMHCTBO MPUPO/IbI U YEJIOBEKa, ABJISETCS OTBETCTBEHHBIM 3TAallOM B (POPMHUPOBAHUM €CTECTBEH-
HO--HAyYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

croco6cTByeT (POPMUPOBAHHIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyYHBbIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOrHMUYECKOe 00pa3oBaHue 00yUYaroIHUXCsl.

[Tpy u3y4eHHn XUMHM TPOMCXOAUT (OPMHPOBAHUE 3HAHUN OCHOB XMMMUYECKOM HayKH Kak
00J1acTl COBPEMEHHOT'O €CTECTBO3HAHHUS, MIPAKTHUECKOHN IEATEeIbHOCTU YeJIOBeKa M KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOH KYJbTYphI. 3aaua yueOHOro MpeaMera COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMHUYECKHX 3HaHUN — Ba)XKHEHIINX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH, J0-
CTYIHBIX 0000IIEHHI MHUPOBO33PEHUYECKOIO XapaKTepa, si3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM MO3HAHUS MPH U3YUYEHUHU BEIIECTB U XUMHUYECKUX peakluii, B OPMUPOBAHUU U PA3BUTHUU
MO3HABAaTEIbHBIX YMEHMH W HMX TNPUMEHEHUH B YyueOHO-TIO3HABATEIBbHOM U  y4eOHO-
UCCIIEIOBATEIbCKON JIEATENbHOCTH, OCBOCHUH TpaBHJ 0e30macHOro oOpalleHHs ¢ BElECTBAMHU B
MIOBCEIHEBHOM JKHU3HH.

[Tpu u3yuyeHun XMMHUU Ha YPOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus BaXKHOE 3HaUE€HUE MTPHOO-
peln Takue Ied, Kak:



— (OpMHpOBAHNE MHTEIUIEKTYalIbHO PAa3BUTONW JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, CO-
TPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PELICHUH, CHOCOOHOW amamTHpOBaThCS K OBICTPO
MEHSFOIIMMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJICHHOCTb O0Y4YEeHHs Ha CHCTEMaTH4YeCcKoe MPHOoOIeHNe 00yJaroIuXxcs K caMoCTos-
TEJIbHOM MO3HABaTEIbHOU JIE€ATENBHOCTH, HAYYHBIM METO/aM IO03HaHMs, (GOPMUPYIOLUIMM MOTHBA-
U0 U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— obecrnieueHne yciaoBUH, COCOOCTBYIOUIMX MPUOOPETEHUIO O0YYArOIIMMUCS OIbITa Pa3HO-
00pa3HOI eATeIbHOCTH, IO3HAHNUS U CaMOIIO3HAHMSI, KJIIFOUEBbIX HABBIKOB (KIHOYEBBIX KOMIIETECH-
11i1), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE AJIS1 PA3JIMUHBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBaHue o0mEell (yHKIMOHAIBHON U €CTECTBEHHO-HAyYHOH I'pPaMOTHOCTH, B TOM
quCcIe YMEHUI OOBSCHATH U OLCHUBATH SIBJICHUS OKPY)KAIOLIETO MUPA, MCIIONB3Ys 3HAHUS H OIIBIT,
MOJIyYCHHBIE MTPH U3YYCHUU XUMUH, IPUMEHATH UX MPH PEIICHUH MPOOJIeM B MTOBCETHEBHOMN KU3HU
U TPYIOBOM NeSATEIbHOCTH;

— (opmupoBaHue y 0OydyarOIIMXCsi T'YMAaHUCTUYECKUX OTHOIICHUH, MOHUMaHMs LEHHOCTU
XMMHUYECKHX 3HaHUH 111 BBIPAOOTKH SKOJIOTHYECKHU LIE1eco00pa3HOro MoBeieHus B ObITY M TPY10-
BOH JICATENBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3710POBbS U OKPYKAIOIIEH IIPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBALUH K O0yUYCHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA
OCHOBE YCBOEHHUs 00IE€YETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HalpaBJIEHHOCTH JlalbHENIIEro 00yYeHHUs.

[Tporpamma paccunrana Ha 34 4, 1 pa3a B HEEIIO.

COJEPKXAHHUE OBYUEHUSI
7 Kaace

I'nasa 1. Xumus B nentpe ecrectso3Hanus (10 )

XuMHusl KaK 4acThb ecrecTBO3HaHusl. [Ipeamer xumun. Xumus — 4acTh €CTECTBO3HAHUS.
B3aumooTHomeHus 4enoBeka W okpykaromero mupa. dusnueckue tena u BemiectBa. CBoiicTBa
BelecTB. [IpuMeHeHne BelecTB Ha OCHOBE UX CBOWCTB.

Ha6ronenne u 3kciepMMeHT Kak METOJIbl M3yUeHHUsl eCTeCTBO3HaHMs 1 Xxumun. Habmone-
HUE KaK OCHOBHOW METOJ MO3HAHUS OKPYXAIOUIero Mupa. Y clloBUs MpoBeAeHUs HabmoaeHus. ['u-
nore3a. BeBoa. Crpoenue minamenu. Jlabopatopus u obopynoBanue. Mogenb, MOJeJHPOBaHHE.
OcobeHHocTH MojenMpoBaHus B reorpaduu, ¢pusuke, Ouonsornu. Mojenu B OHonoruu. MyIsKkH.
Mogenu B ¢usuke. DnextpodopHas MmamumHa. ['eorpaduyeckue moaenu. XUMHUYECKHE MOJEIU:
npeaMeTHbIe (MOJEIN aToOMa, MOJIEKYJ, XUMHUYECKUX M NMPOMBIIUIEHHBIX POU3BOJICTB), 3HAKOBHIE,
WJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYIIbI BEIIECTB, YPAaBHEHUS PEAKIUi).

Xumuuyeckue 3HaKM M GOPMYJIbI: XUMUYECKUNA 3JIEMEHT, XUMUYecKue 3Haku. VX 06o3Ha-
YyeHue, Mpou3HolIeHne. XuMuueckrue Gopmyiisl BemiecTs. [IpocTeie U cinoxHble BemecTBa. MHaek-
cbl U K03 umeHTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTAaB BEILIECTBA.

Xumus 1 (pU3MKa. YHHUBEPCAIBHBINA XapaKTep IMOJIOKEHUNW MOJIEKYISIPHO - KUHETHYECKON
teopu. [IoHATHS «aToM», «MoJeKyIay, «uoH». CTpoeHue BemecTBa. Kpucraminueckoe cocTosiHIE
BemecTBa. Kpucramnnueckue pemérku TBEpAbIX BeulecTB. uddysus. bpoyHOBckoe aBHKEHHE.
BemectBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. ArperaTHbleé COCTOSIHHUSI BeIeCTB.



[Tonsitie 00 arperaTHOM COCTOSIHMH BemiecTBa. DU3HUECKUE W XUMHUUYECKHE sBJIeHUs. ['a3000pas-
HbIE, )KUJIKHE U TBEP/bIC BelecTBa. AMOpP(HBIC BEIIECTBA.

Xumusi u reorpadus. Crpoenue 3emnu: sapo, MaHTus, kKopa. Jlutocepa. Munepansl u
rOpHbIe NOpPOJbl. MarMaTHUeCKue U 0CaJ0uHble (HEOPraHMYECKUE U OpraHUYECKUe, B TOM YHUCIIE U
rOprOYKE) MOPOJIBI.

Xumus u 0uosioruss. XUMUYECKUN COCTAB KUBOM KJIETKU: HEOpraHMYeCcKue (BoJia U MUHE-
paJibHBIC COJIM) M OpraHuyeckue (OeiKH, )KUPBI, YIIIeBObl, BUTAMHUHBI) BemiecTBa. bronornyeckas
poJIb BOABI B )kMBOH KileTke. DoTocunTe3. Xnopoduiul. buosornueckoe 3HaueHue KUPOB, OEIKOB,
3(UpPHBIX Macell, yIiIeBOJA0B U BUTAMUHOB JJIS )KU3HEAEATEIbHOCTH OPTaHU3MOB.

KauecTBennble peaknuu B xumMmuu. KauecTBeHHble peakuuu. Pacnio3sHaBaHHeE BEILLECTB C
IIOMOUIbI0 KAaYECTBEHHBIX peaKUUid. AHANUTHYECKUI curHai. OmpenensieMoe BELECTBO U PEAKTUB
Ha HETO.

Hemoncmpayuu: Konnexuys pa3imuyHbIX peIMETOB Ui (oTorpaduii npeaMeToB U3 ajiko-
MUHUS ISl WJUTFOCTPALMKM UJEN «CBOWCTBAa — MpPUMEHEHUe». YueOHoe 000py10BaHUE, UCIIOJIb3Ye-
MO€ Ha ypokax (HU3UKH, OMONOruu, reorpaduu U XUMUH. DJIEKTpoPOpHAs MalIMHA B JIECHCTBHH.
['eorpaduueckune monenu (rinodyc, kapra). buonmornueckue moaenu (MyJsDKM OPraHOB U CHUCTEM
OpPraHOB PACTEHMH, KUBOTHBIX U 4ejoBeka). Ou3nuecKkue U XMMUYECKHE MOJEIN aTOMOB, MOJIEKYI
BEIIECTB U KPUCTAIUTMYECKHX peméToK. OOBEMHBIE M MIAPOCTEP)KHEBBIE MOAETH BOJBI, YTIIEKUCIIO-
IO U CEPHUCTOTO Ta3oB, MeTaHa. OOpa3ibl TBEPABIX BELIECTB KPUCTAIUIMUECKOTO CTpoeHus. Moaenu
KPUCTAJTIMYECKUX PEeIIETOK. Bona B TpEX arperaTHbIX cOCTOSHUX. Koeknus KpucTasIn4eckux u
aMOp(HBIX BelecTB U u3aenui u3 Hux. Koyuiekuus MuHepanoB (JIa3ypuT, KOPYH/, XaJlbKOIUPUT,
¢roopur, ranut). Kommeknust ropHsIX opo (TpaHuT, pa3inyHble GOpMbI KaablUTa — MEIl, Mpa-
MOp, U3BECTHSK). KOJIIEKITNS TOPIOYNX UCKOMaeMbIX (HETh, KAMEHHBIN yroJib, CIIAHIILI, TOPD).

emoncmpayuonnsvie sxcnepumenmepr: Hayunoe HabmroneHue u ero onucanue. Mzyuenue
cTpoeHus iaMmeHu. CiupToBast 3KCTPaKIMs XJIOpopHIUIa U3 3eNEHBIX TUCThEB pacTeHui. «llepenu-
BaHUeE» YTJIEKUCIIOTO ra3a B CTakaH Ha ypaBHOBEIICHHbIX BecaX. KauecTBeHHas peaklys Ha KHCIO-
pon. KauecTBeHHas peakius Ha YIJI€KUCIbIN Ta3.

Jlabopamopuvie onvimoi:
1.PacnipocTpaneHue 3amaxa oJIeKOJIOHa, TyXOB WM JI€30/J0paHTa Kak nporecc auddysuu.

2. HaGmroieHre OpOyHOBCKOTO JIBIKEHHS YaCTHYEK YEPHOU TYIIN TI0J] MUKPOCKOTIOM.
3. Auddysus nepmaHraHara Kajaus B )KeJaTHHE.

4.06HapyxeHne >3pUpHBIX Macell B anelbCUHOBON KOPOUKE.

5. M3yueHue rpaHuTa C MOMOIIBIO YBETUYUTEIBHOTO CTEKIIA.

6.0npenenenne coaepkaHus BOJBI B PACTCHHN.

7. ObHapy>keHue mMaciia B CeMeHax MOJICOJIHEYHHKA U IPELIKOro opexa.
8.00HapyxeHue Kpaxmaia B MIIEHUYHOH MyKe.

9. B3aumoneiicTBre acKOpOMHOBOI KUCIIOTHI € Hof0M (ompenenenue BuTaMmuHa C B pa3IHMyuHBIX CO-
Kax).

10. IIpoxyBaHue BHIIBIXaEMOTO BO3yXa Yepe3 N3BECTKOBYIO BOY.

11.06napyxeHne U3BECTKOBOM BOJIbI CPEIN PA3TUYHBIX BEILECTB.

Homawnue onvimoi: VI3roTOBIEHUE MOJIENEH MOJIEKYJ XUMUYECKUX BEIECTB U3 IIACTUIIN-
Ha. luddy3us caxapa B Boje. ONbITHI ¢ MYCTON 3aKPBITOH MIaCTUKOBOM OyThUIKONH. OOHaApyKXeHHe
Kpaxmajia B IpOAYyKTax MUTAHUS; 10I0Kax.



Ilpakmuueckaa padboma Ne 1. 3HakoMcTBO ¢ jabopaTopHbIM oOopymoBanueMm. [IpaBuia
TeXHUKU Oe3onacHocTH. Ilpakmuueckas paboma Ne 2. HabmoneHnue 3a ropsiueii cBeqoil. Ycrpoii-
CTBO ¥ paboTa COUPTOBKH.

I'nasa II. Mamemamuxa 6 xumuu (14 u)

OTHocHTeIbHbIE ATOMHAas W MoJIeKyJasipHas Maccbl. OTHOcCHUTENbHAs aTOMHas Macca
anemenTta. MosekyssipHas Macca. OnpeeneHine OTHOCUTENIbHOW aTOMHOM MacChl XUMHYECKUX 3JIe-
MeHnToB 1o Tabmune J[. Y. MenneneeBa. HaxoxneHne OTHOCHTEIBHONH MOJICKYISIPHOW MaccChl IO
dbopMmyIie BeniecTBa Kak CyMMbl OTHOCHUTEIBHBIX aTOMHBIX MAacC, COCTABIISIOIIUX BEHIECTBO XHUMHU-
YECKUX 3JIEMEHTOB.

MaccoBasi 10151 3JieMeHTa B CJI0:KHOM BemecTBe. [loHsATHE 0 MaccOBO# /10J1€ XUMUYECKO-
ro 3JeMeHTa (W) B CJI0HOM BEIlleCTBE U ee pacuéT nmo ¢opmyie BeuiectBa. Haxoxnenue GopmMybl
BEIIeCTBA 0 3HAYECHUSM MACCOBBIX JI0JIeH 00pa3yIoUIUX ero 3JIEMEHTOB (/71 IBYX4acOBOTO HU3yde-
HUA Kypca).

Yucrele BemecTBa U cMmecH. Yuctele BemectBa. CMecu. ['eTeporeHHble M TOMOTEHHBIC
cmecH. ["a3000pasnbie (BO3ayX, MPUPOAHBIN ra3), kuakue (HedThb), TBEpAbIE cMecu (TOpHBIE TOPO-
IIbl, KyJIMHApHBIE CMECH U CHUHTETHUYECKHEe Momwiue cpenactsa). O0bémHasi 10Jis1 ra3a B CMeCH.
Onpenenenne 00bEMHOI 1omu ras3a (¢p) B cmecn. CoctaB atMoc(epHOTro BO3AyXa U MPUPOTHOTO Ta-
3a. Pacuér 0O6béma nmonm rasza B cMecH 1o ero o0séMy u HaoOopoT. MaccoBasi 10J15 BelllecTBa B
pacTBope. MaccoBas nous BeniectBa (W) B pactBope. Konnenrpamus. PactBoputens u pacTBopeH-
HOE BemiecTBO. Pacy€r Macchl pacTBOPEHHOTO BEIECTBA [0 MACCe pacTBOpa U MaccoBOil J0Je pac-
TBOPEHHOTO BelecTBa. MaccoBas 107 npuMecei. Ilonstue o uncrom BemecTse U npuMmecu. Mac-
coBasi 101 IpuMecH (W) B oOpasie ucxogHoro Bemectsa. OcHOBHOE BellecTBo. Pacuér macchl oc-
HOBHOTO BEII[ECTBA 10 Macce BEIEeCTBa, COJIEPKAILEro ONpeeIEHHYI0 MaCCOBYIO JIOJIO IPUMeECEH.

Hemoncmpayuu: Konnekuus pa3nTuyHbIX BUI0B Mpamopa U u3aenuil u3 Hero. Cmech peu-
HOT'O U CaxapHOTro necka U ux paszaenenue. Komieknus Hedptu u Hegrenpoayktos. Komnexus Obl-
TOBBIX cMeceil. [lmarpamMma cocraBa atMocgepHoro Bo3ayxa. /luarpamMma cocraBa MpUpOAHOTO Ta-
3a. Konnekuus «MuHepanbl ¥ TOpHBIE TOPOABDY.

Homawmnue onvimoi: VzyueHne cocraBa HEKOTOPIX OBITOBBIX U (hapMalleBTUYECKUX ITpera-
paToB, COJIEpPKALIUX ONPEAEIEHHYIO J0II0 IPUMECEH.

Ilpakmuueckasa paboma Ne 3. IlpuroroBieHue pacTBopa ¢ 3aJJaHHON MacCOBOM JoJied pac-
TBOPEHHOT'O BEIECTBA.

I'naesa I11. Alenenusn, npoucxooauue c eeuwiecmeamu (8 u)

Pasnenenue cmeceii. CriocoObl pa3jienieHust cMecelt 1 ouucTka BeriecTB. Hekotopsie mpo-
CTeHIIe crIocoObl pa3/ieIeHnsl CMECe: MpocerBaHue, pa3/ieiIeHue cMecell MOPOIIKOB XkKeJe3a U ce-
pBl, OTCTaWBaHUE, JNEKaHTalusl, LEHTpU(yTrupoBaHUe, Pa3/eleHue C MOMOIIBIO JIEIUTENLHONU BO-
poHkH, ¢(unsTpoBanue. dunpTpoBaHue B nabopaTopuu, ObITY M Ha mnpou3BoiacTse. [loHsTHE O
dunsTpate. AncopOrusa. [lonstue 06 amcopOrmu u amcopOeHTax. AKTUBHPOBAHHBIM Yroib Kak
BaOXHEHIIMNA ancopOeHT. YCTpoHCTBO mpoTuBorasza. JuCTHIUISIIKS, UK Teperonka. JucTuisums
(meperoHka) Kak MpoIecC BbIIEICHUS BELIECTBA U3 )KUIKOW cMecH. JIMCTWIIMpoBaHHas Boia U 00-
jJactu ee mpumMeHeHus. Kpucramimszauus wian BblnapuBaHue. Kpucrtannuzanus M BbIIapuBaHuE B
nabopaTopuu (KpUCTALTU3ATOPHI U apOopoBbIe YaIlIKH JUTsl BEIIapuBaHusi) U npupoje. [leperonka
HeTu. Hedrempoayktsl. @pakiipoHHast neperoHka >KuIKoro Bo3ayxa.



XuMUYecKHue peakiuu. Y CIOBHS MPOTEKAHUS U MPEKPALICHUS XUMUYECKUX peakuuii. Xu-
MUYECKHE peaKLMU KaK MPOLEeCC MPEBPAIIECHNs OJHUX BEIIECTB B Apyrue. Y cIOBUs MPOTEKaHUS U
IPEKPALIEHUS XUMUUECKUX peakuui. COolpuKOCHOBEHUE (KOHTAKT) BellecTB, HarpeBanue. Karanu-
3arop. Uuruburop. Ynpasnenue peakiusamu roperus. [Ipu3Haku xumudeckux peakiuid. [Ipu3naku
XUMHUYECKHUX PEaKuil: "3MEHEHHUe 1[BeTa, 00pa3oBaHKe 0CaJKa, PACTBOPEHHE MOITYYEHHOTO OCaKa,
BbIJIEJICHUE ra3a, MOSABJICHUE 3aI1aXa, BbIIECICHUE UIIH MOTJIOIIEHNE TEIIOTHI.

Hemoncmpayuu: YcraHoBka Juis GUIBTPOBAHUS MO/ BaKyyMoM. PecnimpaTopHble Macku H
MapJieBble oBs3Kku. [Ipotusoras u ero ycrpoiictBo. Komnekuus «Hedts u HedTenpoyKTh».

Jlemoncmpayuonnsie Ikcnepumenmsal: PazfeneHue CMECH MOPOIIKAa CEpbl U KENE3HBIX
onwiok. Pa3nenenue cmecu nopoiuka cepbl M necka. PasneneHue cMecu BOJABI U PacTUTEIbHOTO
Maclia ¢ TIOMOIIbIO JI€IUTENBbHON BOpoHKH. [lonydyeHne AUCTUIIMPOBAaHHON BOJIBI C TOMOLIBIO Ja-
OopaTopHON YCTaHOBKH ISl IEPETOHKY KuAKocTel. Pa3nenenne cmecu nepmManraHata u Juxpoma-
Ta Kallus CIocOOOM KpHCTajuIM3alu. B3anMozeicTBue JKele3HbIX OMMJIOK U MOPOLIKA Cepbl MPHU
HarpeBaHuu. [lomyuyeHue yriekuciaoro raza B3auMOJEHCTBUEM MpaMopa ¢ KMCIOTOM U OoOHapyxe-
HUE €ro C TIOMOIIbIO U3BECTKOBOM BOJIbl. KaTamuTrueckoe pasiiokeHue nepokcuia Bogoposa (kara-
nu3atop — nuokcua mapranna (IV)). O6napykeHue pacTBopa IIEIOoYd ¢ MOMOIIBI0 HUHIUKATOpPA.
BzaumopeiicTBie pacTBopa nepMaHraHaTa Kajaus U pacTBOpa AUXpoMaTa Kallusi C PaCTBOPOM CYIlb-
¢uta HaTpus. B3aumopeiicTBue pacTBOpa ImepMaHraHara Kaius ¢ acKOpOMHOBOW KMCIIOTOH. B3au-
MOJICVCTBHE XJIOPUA JKEJIE3a C KENTOU KPOBSIHOM COJIBIO M TMAPOKCUIOM HaTpus. Bzaumonenicreue
ruapokcuaa xenesa (I11) ¢ pactBopoM COISTHON KUCTOTHI.

Jlabopamopnuie onvimoi:

12. AncopOumst KyKypy3HbIMU TTAJIOYKAMU ITAPOB IMAXyYUX BEIIECTB.

Jlomawnue onvimul: Paznenenue cMecu CyXoro Mojoka M pedHoro mnecka. OrcrauBaHue
B3BECH MMOPOIIIKA JJIsl YUCTKH MOCY/bI B BOJIE U €€ IeKaHTalusa. AJAcopOirs akTHBUPOBAHHBIM yIIIEM
kpacsimux BeriecTs [lencu-konel. PactBopenue B Boae Tabnetku acnupuna YIICA. Ilpurorosienue
M3BECTKOBOM BOJIbI U OMBITHI C Hell. M3ydenne coctaBa CMC.

Ilpakmuueckasa paooma Ne 4. BeipanyBanve KpUCTaIOB COJIH (IOMAITHUI YKCIIEPUMEHT).
Ilpakmuueckaa padoma Ne 5. OuncTka MOBApEHHOMN COJIN.
Ilpakmuueckan padoma Ne 6. VI3yuenue npoiiecca KOppo3uu xelne3a (JOMaIIHUNA SKCIIEPUMEHT).

I'naga 1V. Paccka3zel no xumuu (3u)
Y4yennueckas koH(pepenuus. «Bpigatomuecs pycckue yuéHble - XUMHKW». KoHKype yue-
HUYECKHUX MTPOEKTOB.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI
«BBEJIEHUWE B XUMHIO»

JIMYHOCTHBIE PE3YIbLTATHI:

JIMIHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTpPamMM OOIIEero oOpa3oBaHMs JOCTHTAIOTCS B XOC
06yqumI XUMHUHU B CIUHOM y‘{e6HOM Hpouecce )58 BOCHHTaTeﬂbHOﬁ JCATCIIBHOCTU B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I COHI/IOKYJ'IBTypHBIX nu }IYXOBHO-HpaBCTBeHHBIX Ka4eCTB, HpI/IHHTBIMI/I B O6HICCTB€ n
HOpMaMI/I IIOBCACHHUA U B COOTBECTCTBUU C HpOI_IeCCH.MI/I CaMOIIO3HaHUA, CaM0p3.3BI/ITI/IH " conuajani3a-
AN 00YJarOIIUXCsl.




JIndHbIe pe3ynbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSI PYKOBOICTBOBATHCS CHUCTEMOU
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMNA M PACIIMPEHHEM OIbITa JEeSTeIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIC B YACTH:

1) maTpMOTHYECKOro BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY HAclIe/IMI0, TOHUMAHUs U Hay4-
HOT'O HACJIeJOBaHMs, MOHUMAaHUS 3HAaYCHHs] XUMUUYECKON HAayKU B KU3HU COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh MH(OPMAIIHEH O TIEPEIOBBIX JTOCTHIKEHUSX U OTKPBITUSX MHPOBOU U OTEYe-
CTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 MCCIEAOBAHUAX MHUpa U O0IIECTBA;

2) NOCTOSIHHOE BOCITUTAHME:

MPEJICTABICHUS O COLMAIbHBIX HOPMAX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUICK-
THUBE, KOMMYHUKATHBHOW KOMITIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HON, y4EOHO-HCCIIeI0BATEILCKOM,
TBOPUYECKOH U APYTrUX BUIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JesITeNbHO-
CTH TIPH BBIMOJIHEHUN 00pa30BaTEbHBIX, ITO3HABATEIBHBIX 33]1a4, BHIITOJIHEHUU Oy TyIIUX YKCIEPU-
MEHTOB, Pa3BUTHUU HAYUYHBIX MPOEKTOB, CTPEMJICHMH K B3aMMOIIOHMMAHHMIO U B3aWMOIIOMOIIM B
MpoIIecCce ATOM Y4eOHOU JesATETbHOCTH, OIEHKH COOCTBEHHOTO MOBEACHUS M IMOCTYIKOB CBOUX TO-
BapHILEeH C MO3UIIMA MOPATBHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUM MPEICTABICHUSM O SBICHUSX U XUMUYECKUX PEAKIIUAX, IIIUPOKOU BBICO-
KOW CTETNEeHHW Pa3BUTHS HAYKW M COCTABJISIIOLIUX OCHOBY JIJISi TIOHUMAHHS CYTH HAYYHOU KapTUHBI
MUpAa, MPEICTABICHHUIX 00 OCHOBHBIX OTPAHUYCHHSIX PA3BUTHUS IIPUPO/IbI, B3AUMOCBSI3EH YellOBEKa C
MIPUPOAHON CPEeNOW, O JUHAMHUKE XUMHUU B IMO3HAHUU 3TUX MECTHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANPABIEHHBIE HA TOJIYYCHHE HOBBIX 3HAHUN MO XUMHUYECKOMY
aHaJIn3y, HEOOXOUMBIE ISl BBISIBIICHUSI YyBCTBUTEIBHBIX MPOIECCOB U SBJIICHUM, TTO3HABATEIHHOM,
MH(OPMALIMOHHON U YHUTATENbCKOW KYIbTYPhI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITENILHON pabOTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATypPOM, JOCTYITHBIMU TEXHUYECKUMH CpPEeICTBaMU UH(OP-
MAI[MOHHBIX TEXHOJIOTHIA;

WHTEpEC K 0OYYEHUIO U MO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K CaMo-
00pa30oBaHMIO, TPOEKTHON U MCCIIEN0BATENBCKON JesITeNbHOCTH, K OCO3HAHHOMY BBIOOpY Harmpas-
JICHHOCTH U YpOBHS 00y4eHUs B OyIylem;

4) ¢popMupoBaHHE KYJIbTYPbI 3/10POBbSI:

OCO3HAHUWE IIEHHOCTHU JKU3HU, OTBETCTBEHHOT'O OTHOIICHUS K 3I0POBBIO, YCTAHOBKH Ha 3/10PO-
BbI 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBUI U HEMPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs all-
KOT0JIsI, HAPKOTHUKOB, KYpeHUs1), HEOOXOIMMOCTh ONPEIEICHUS TTPaBUI 0€30MaCHOCTH TPU BO3HUK-
HOBEHHH XUMHUYECKHUX 3a00JI€BaHUN B OBITY U peaibHOU KHU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPECYIOIIeMYCsl IPaKTHUECKUM Tpodeccueit u TpynontodrueM, yBaKEHHEM K TPYAY U pe-
3yJabTaTaMU TPYIOBOM JEATETLHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHMsI TIPEIMETHBIX 3HAHUM 110
XUMHUH, OCO3HAHHBIM BHIOOPOM MHIMBHUYaTbHOU TPACKTOPUH MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEN K XUMHH, 0COO0N 3aMHTEPECOBAHHOCTH W BHUMATEIBHO-
CTH, YCIIEUTHOCTH MPOQeCCHOHANbHAS ACSITENbHOCTh U PA3BUTHE MPUBBIYHBIX, BOCIPUUMYUBBIX K
poeCCHOHAIBHON CPEJIE;

6) 3K0JI0rHYeCcKOr0 BOCIIHTAHHUS:

9KOJIOTUYECKOE OTHOIICHHWE K MPHUPOJIe KaK UCTOYHHUKY >KM3HU Ha 3eMiie, OCHOBaHHOE Ha €&
MPUBSI3aHHOCTH, TOHUMAaHWE [IEHHOCTEH 3J0pPOBOrO U 0e30macHOro o0pas3a JKU3HHU, OTBETCTBEHHOE
OTHOIIIEHUE K €CTECTBEHHOMY COCTOSIHUIO 3/I0POBBS M TICHXHUYECKOMY 3/I0POBBIO, U KU3Hb JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, U3BECTHBIC UCCIIEIOBAHMS B 00JaCTH XUMUH, JUISI PEIICHUS
3a/1a4, KOTOPBhIE BCTPEUAIOTCS C MIPUPOTHBIMU SIBICHUSMH, JUIsI BCTPEUAIOIIUXCS B TIPUPOJIE IKOJIO-



THYECKUX MPOOIeM, OCO3HAHUS IIUPOKOTO XapaKTepa, 3KOJOrMYECKUX MpolieM U MyTei ux perie-
HUS C TIOMOIIIBIO METO/I0B UCCIIEIOBAHUS XUMUH, SKOJIOTMUYECKOr0 MBIIIUICHUS, TPAKTHKA.

MeTanpeamMeTrHbie pe3yJbTaTbl 00y4eHUs

B cocraBe meranpenMeTHBIX pe3yJIbTaTOB BBLACISAIOT 3HAUMMBbIE U (HOPMUPOBAHUS MUPO-
BO33peHUs 00IIeHaAYyYHbIC MTOHATHS (3aKOH, TeOpHUs, MPHUHIIMII, THIOTe3a, (HakKT, cucTtema, mpoiece,
HKCHEPUMEHT U JPYroe.), KOTOPhIe UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHWW M3 ATUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
HAy4YHOU KapTUHE MHpA, U YHUBEpCalIbHbIC yueOHbIE NeHCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHB-
HBbIE, PETYJSATUBHBIE), KOTOpbIe o0ecrneunBaroT (GOPMUPOBAHUE TOTOBHOCTH K CaAMOCTOSITEIEHOMY
TUTAHUPOBAHMIO U OCYILIECTBICHHUIO YU€OHOH e TETbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUS UCTOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS PU OCBOSHUHU 3HAHUMN: PACKPHIBATH
CMBICJI XUMUYECKHX MOHATUHN (BBIACIATHh UX XapaKTEPHBIC IPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3h C
JPYTMMHU TOHSTUSMU), UCIIOJIB30BATh MOHATHUS AJIs1 00BSICHEHUS OT/IENbHBIX (PAKTOB U SIBJICHUM, BbI-
OMpaTh OCHOBAHUS U KPUTEPHUH IS KiIaccu(DUKAIIMN XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIIHii,
yCTaHaBIUBATh IPUUYMHHO-CIICICTBEHHBIC CBSI3H MEXKAY OOBEKTAMU U3YUYECHHS, CTPOUTD JIOTHUECKUE
paccyxaenus (MHIyKTUBHBIC, IEyKTUBHBIE, 10 aHAJIOTHUH ), ACJIaTh BHIBOJIBI U 3aKITIOUCHNUS;

YMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATHS (IpeaIMETHbIE U METalpeIMETHbBIE), CUM-
BOJINYECKUE (3HAKOBBIE) MOJIENIU, UCIIONIb3yeMbIe B XMMHH, MPEOOPa30BBIBATH IIUPOKO MPUMEHsIE-
MbI€ B XMMHUHU MOJCIIbHBIC TPEICTABICHUS — XMMHYECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XHUMHUUYECKas
dbopmysna U ypaBHEHHE XMMHYECKOW pEaklMHM — MpPU PEIICHUH Y4eOHO-TIO3HABATENIbHBIX 3a/ad, C
Y4E€TOM 3TUX MOJENBHBIX MPEJCTABICHUN BBISBIATh U XapaKT€pU30BaTh CYIIECTBEHHbIE TPU3HAKU
M3Yy4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIU, BBISIBIATH OOIINE 3aKOHO-
MEPHOCTH, IPUIUHHO-CIICJICTBEHHBIE CBSI3M M MPOTUBOPEUHUS B H3y4aeMbIX MPOIECCax U SIBJICHUSX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHUE MCHOJIb30BaTh MOCTABIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKe
B KaueCTBE OCHOBBI i1 (DOPMHPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTEeHNe OMbITa MO TUTAHUPOBAHUIO, OPTAHU3AIIMN U MPOBEICHUI0 YICHHYECKUX JKCIIe-
PUMEHTOB, YMEHUE HaOII0IaTh 32 XOJ0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATh €r0 Pe3yib-
TaT, GOpMyIUPOBaTh 0OOOIIEHHS U BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHMS,
COCTaBJIATh OTYET O MpOoeTaHHON padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIUIO PA3IMYHBIX BUIOB H
dbopM mpeacTaBlieHus, MOTYyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa Xu-
MHYECKOTO COJIepKaHMsl, CIPaBOYHBIE TOCOOMs, pecypchl MHTEepHeTa), KPUTHYECKH OIEHUBATH
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOBI U 3aMPOCHI TIPU MOUCKE U 0TOOpe MH(OpPMALIUU U CO-
OTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX J/JIsi BBITIOJHEHHUS y4YeOHBIX WM TO3HABATEIBHBIX 33]a4
OnpeAeNéHHOr0 THUMa, NpPUOOpeTeHHe OmblTa B O0JIACTH HCIOJIb30BAHUS HH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHH, OBJQJCHHE KYJIbTYpOW AKTHMBHOTO HCIIOIB30BAHMS PA3TMIHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBHIOMpATh ONTHUMAaNbHYIO (hOpMY INpeacTaBiieHuss UHPpopma-
UM U WUTIOCTPUPOBATH PElIaeMble 3aJaui HECIOXKHBIMH CXeMaMH, JUarpaMMamMu, Ipyrumu ¢op-
MaMH¥ rpaduKd 1 UX KOMOMHAIUSIMH;

YMEHHE HCIIONb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHON U HCCIIeNOoBaTeNbCKON Jes-
TEIbHOCTU MH(POPMAIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO XO34WCTBAa U TpPaHCIOpPTA Ha
COCTOSIHUE OKPYKAIOIEeH MPUPOJIHON CPEIbL.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHUA:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/ AUAJIOTa M (WIN) TUCKYCCHH) TIO CYIIIECTBY 00CYX)IaeMOM
TeMbI, ((OPMYIHPOBATH CBOU IPEIOKEHHSI OTHOCUTEIHHO BBITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHUS MPEACTABIAThH MOJTYYCHHBIC Pe3yJIbTaThl IO3HABATEIBHON JIEATEILHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JeNIaTh MPE3CHTAIMIO PE3YJIbTATOB BBITOJHEHHUS XUMUYECKOTO HKCIIEPUMEH-
Ta (J1abOpaTOpPHOro OMbITA, J1a00PaTOPHOI PabOThI MO MUCCIIEIOBAaHUIO CBOMCTB BEUIECTB, Y4€OHOTO
MIPOCKTA);

yYMEHHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IMO3HABATEIHHOW U HC-
CJICZIOBATENILCKOM AEATENBHOCTH TPH PEUIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydéra OoOmmx
MHTEPECOB U COIIACOBAHUS MO3UIUI (00CYyXIeHHs, 0OMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI», KO-
OpIVHAIIMS COBMECTHBIX JIEHCTBUH, ONMpeleleHHe KPUTEPUEB IO OIEHKE KayecTBa BBIIIOJHEHHOM
paboThl U ApyTHE).

PeryasiTUBHBIE yHHBepcaabHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO OIpeNessTh LEeIN JeATEIbHOCTH, IJIAaHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO AESITEILHOCTD, BEIOMpATh Hanbosee
3¢ (deKTHBHBIE CITIOCOOBI PEIICHHS YYSOHBIX M MO3HABATEIILHBIX 3a/1a4, CAMOCTOSITEIIBHO COCTABIISATh
WM KOPPEKTUPOBATh IIPEIIIOKEHHBIA AITOPUTM IEUCTBUH IIPU BBIIIOJIHEHUH 33JaHUM C Y4ETOM I10-
JY4YEeHHUs] HOBBIX 3HAHMHA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEeaklHsX, OLlEHUBATh COOTBET-
CTBHME MOJYYEHHOTO pe3yJbTaTa 3asBIECHHOW L€, YMEHHME MCIIOJb30BaTh M aHAJIU3UPOBATh KOH-
TEKCTHI, pe/IJIaraeMble B YCIIOBHH 33 JaHHH.

IIpenmerHbie pe3yJbTaThl 00y4eHHs

B coctaBe mpenMeTHBIX Pe3yJabTaTOB MO OCBOCHHIO O0S3aTENHHOTO COJIEP>KaHUs, YCTaHOB-
JIEHHOTO JaHHOW (denepanbHOM padodeil MPOrpaMMmoid, BBIIEISIOT: OCBOCHHBIE OOYUYaIOIIMMUCS
Hay4yHbI€ 3HaHMs, YMEHUS U CHOCOObI AEHCTBUM, crienuduyeckue A npeaMeTHol obmactu «Xu-
MUS», BUJIBI IEATEIBHOCTH 10 TMOTyYEHUIO HOBOTO 3HAHMSI, €M0 HHTEPIPETAIINH, TPEOOPa30BaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIlHsX.

K xoniy o0yuenust B 7 Kjacce npeaMeTHbIE pe3yabTaThl JODKHBI OTpaXkaTh chopMUpOBaH-
HOCTb Y 00yYaronuxcs yMEHUMN:

- HCIOJIb30BaTh MPHU XapAKTEPUCTUKE BEIIECTB MOHSITHS: «aTOM», «MOJIEKYJa», «XUMUUYECKUN
AIEMEHT», «XMMHUYECKUU 3HAaK, WU CHUMBOJ», «BEIIECTBOY», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEII[ECTBO», «CBOMCTBA BEIIECTBY», «XUMHUYECKUE SBICHU», «(DU3UIECKUE SBICHU», «KOdDPu-
IIUEHTBI», «MHJICKCBD», KOTHOCHTEIIbHASI aTOMHAsl Maccay, «OTHOCUTEIbHAs MOJICKYJIsipHasi Mac-
ca», «MaccoBasi J0Js 3JIEMEHTa»; 3HaTh: MPEAMETbl MU3Y4YEHUs €CTECTBEHHOHAYUHBIX TUCIH-
IUTMH, B TOM YHClie XUMuM; xumuueckue cuMBotbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na,
O, P, S, Si, Zn, ux Ha3BaHUs ¥ MPOU3HOIICHHE;

- KJTaccu(UIIUPOBATH BEIIECTBA MO COCTABY HA MIPOCTHIE U CIIOKHBIC,



- pa3NHMyaTh: TEJA U BEIECTBA; XMMUUYECKUN DJIEMEHT U IIPOCTOE BEILIECTBO;

- OIUCHIBaTh: (POPMBI CYIIECTBOBAHUS XMMUYECKHX DJIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE
BEIIIECTBA, CIIOKHbIE BEIIECTBA, HOHBI); CBOMCTBA BEMIECTB (TBEPIBIX, )KUAKHX, Ta3000pa3HBIX);

- OOBSACHATH CYIIHOCTh XUMHUYECKUX SIBIICHUH M X MPUHLIUIHAIBLHOE OTINYUE OT (PU3UUECKUX
ABJICHU;

- XapaKTepu30BaTh: OCHOBHBIE METO/bl M3YYECHHs E€CTECTBEHHBIX IMCUMUIUINH (HAOIIOJCHUE,
9KCHEPUMEHT, MOJEITUPOBAHKE); BELIECTBO 110 €0 XUMHUYECKOH (hopMysie cornacHo IulaHy: Ka-
YECTBEHHBIN COCTaB, THUII BELIECTBA (IIPOCTOE WIIM CIOXKHOE), KOJMYECTBEHHBIH COCTaB, OTHOCH-
TelbHasl MOJIEKYJIIpHAsi Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEILLECTBE, MAcCOBbIE JOJU
AJIEMEHTOB B BELIECTBE (JJIs1 CJIOKHBIX BEIIECTB); POJIb XUMHUHU (TIOJIOKUTEIbHAS U OTPULATEIb-
Hasl) B )KM3HM 4€JIOBEKA, apI'yMEHTHPOBATh CBOE OTHOLIEHUE K 3TOH Ipobdieme;

- BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJII0 XUMHUYECKOIO
JJIEMEHTA B COCIMHEHUX;

- COCTaBJISATh IUIAH BBHIIOJHEHUS Y4eOHOH 3ahauu, perieHus npolieM TBOPUECKOTO U MOUCKO-
BOT'0 XapaKTepa, BBIMOJIHEHUS IPOEKTa COBMECTHO C YUUTETIEM;

- IPOBOAMTH HAOJIIO/IEHUS CBOMCTB BELLIECTB U SIBJICHUMN, IPOUCXOASIIUX C BELIECTBAMY;

- HCIIOJIb30BaTh IIPU XapaKTEPUCTUKE BEUIECTB MOHATUS: «IUCTUIUIALMSD, «IIEPErOHKA», «KpPH-
CTAJUIM3ALUA», «BBIIAPUBAHUEY, «(PUIBTPOBAHUE», «BO3TOHKA, WM CyOIMMalUs»), «OTCTauBa-
HUE», «IIEHTPU(PYTUPOBAHUE;

- yCTaHaBIIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3U MEKAY (PU3NISCKUMHU CBOMCTBAMHU BEIIECCTB U
CrocOo0OM pa3JieNIeHus: CMeceid;

- oOpamatbcs ¢ 1a00paTOPHBIM 00OPYAOBAaHMEM U HarpeBaTelIbHBIMH NPUOOpAMHU B COOTBET-
CTBHH C MPABUJIAMHU TEXHUKH O€3011aCHOCTH;

- BBINOJIHATH MPOCTEHINE MPUEMBI pabOTHI C Ja0OPATOPHBIM 000PYAOBAHUEM: JTa0OPATOPHBIM
ITaTUBOM; CIIUPTOBKOI;

- HaOJr0/1aTh 32 CBOMCTBAMU BEILECTB U SBJICHUSAMHU, IPOUCXOASIIUMHU C BEILIECTBAMU;

- OIUCBIBaTh XUMHUECKUI SKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO MM POJHOIO)
A3bIKa U A3bIKA XUMUM;

- JieNaTh BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO AKCIIEPUMEHTA;

- TOTOBHUTH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEM paCTBOPEHHOI'O BEILIECTBA;

- coOI0aTh NMpaBuiia TEXHUKU O€30MaCHOCTH NMPH NPOBEIECHUH HAOIIOIEHUH U Tab0paTOPHBIX
OTIBITOB.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanmue pa3zaenoB u | KosimuecTBo 4acos JuexkTpoHHbIe (HUdpo-
n/m | TeM NPOrpaMmbl Bcero | Konutp. | [Ipakr. | BbI€) 00pa3oBaTe/ibHbIE
padoThbl | paboThl | pecypchbl
1 | Xumus B LeHTpE ecTeCTBO3HA- 10 - 2 bubmmorexa [IOK
HUS https://m.edsoo.ru/ff0d2be8
2 MaremaTuka B XUMHH 14 - 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
3 | SIBneHus1, MPOUCXOISIINE C BE- 8 - 2% bubnuoreka [JOK
IeCTBAMHU https://m.edsoo.ru/ff0d3b88
4 Pacckaspl mo Xxumun 2 - -
Hroro 34 - 5

*HpH HU3YUCHUH TCMbI 3 o y‘IC6HOMy IUIaHYy IPEAYCMOTPCHBI 2 JAOMallHUX 3KCIICPUMCHTA
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