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IOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamma «OCHOBBI XUMHUMY pa3padoTaHa B COOTBETCTBUM ¢ Deepans-
HBIM TOCYJapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHJIAPTOM OCHOBHOI'O 0O0IIEro oOpaszoBa-
Hus 1 yueOHoro miana MbOY «Jlumeit Ne38» HMP PT, na ocHoBe (enepasibHOi pabo-
Yel MporpaMMbl BOCIIUTAHUS, C YUETOM KOHIIEIIIIUU MPEToIaBaHusl y4eOHOTO IIpeMeTa
«XuMmus» B oOpa3zoBaTelbHBIX oOpranu3anusx Poccuiickoit ®denepannu. YueOHbIN
npeamMeT « OCHOBBI XUMHUM» CTaBUT CBOCH 11€JIbI0 C(HOPMUPOBATH YCTOMUMBBIM MHTEPEC
K JajdbHEHIIeMy H3yYeHHMIO Y4uyeOHOTo mpeameTa «Xumusy. OOydaromuyecs: Mmojaydar
BO3MOKHOCTb OCMBICIIUTh MECTO XHMMHH CPEJIU €CTECTBEHHOHAYYHBIX AUCHUIUIMH, TMO-
3HAKOMUTBCSI C TMPEIMETOM U3Y4YEHUs XMMHUH, U3yUYUTh OCHOBHBIE HanOOJee Ba)KHbIC
XUMUYECKHUE TEOPUH U 3aKOHBI, @ TAKXKE MOCMOTPETh HA MUP OOBEKTOB MaTEPUAIBHOTO

MUpa Iri1a3aMy XUMHUKA.
OTIpaBHOM TOYKOM JUIsl JAHHOTO Kypca SIBWICSA paHEE U3y4YECHHBIM MATEpUall €CTe-
CTBEHHOHAYYHBIX Y4E€OHBIX IMPEIMETOB — OMOJIOrHH, reorpaduu, (U3NKUA, a TaKKe

MareMaTukd. Yepe3 00001IeHHE paHee M3yYEHHOIO BBICTPAMBAETCS COAECpKAHUE JaH-
HOTO Kypca, U3y4eHUE KOTOPOro0 MPHU3BAHO CYIIECTBEHHO MOBBICUTH KAYECTBO TOCTUKE-
HUSL TIPEIMETHBIX PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00Opa3oBaTeNbHOM MpOrpamMMbl OC-
HOBHOTO 00I1Ier0 0Opa30BaHMs B YacTH y4eOHOTO IpeaMera «XuMUs», H3ydeHue KOTo-
pOro OTHECEHO K 8 1 9 Kiaccam.

B nemsx ¢dopMupoBaHUS XUMHUYECKOTO B3TJsia HA MHUP B Kypce IPOBOASTCS
IIMPOKUE KOPPEJSILIMN MEXKY MOJYYEHHBIMU B KJIACCE AJIEMEHTAPHBIMU XUMUYECKUMHU
3HAHMUSIMU U HaBbIKAMU, C OJIHOM CTOPOHBI, U CBOWCTBAMH OOBEKTOB, KOTOPHIE U3BECT-
Hbl OOYYarOIIMMCSI B TOBCETHEBHOM KU3HH, HO JO 3TOr0 BOCIPUHUMAIUCh WUMH JIMIIb
Ha OBITOBOM YpOBHE, — C JApyroi. O0yuarommMmcs npeajaraercs NocCMOTpPETh Ha BO3-
IyX, KHUCJIOPOJ, YIVIEKHCIBIA Tra3, BOJYy, MOBAapeHHYIO COJb, TJIOKO3Yy, ra3, He(]Tb,
yToJb, METAJJIbI U CIUIABbI, CTEKIIO, (passHC U dapdop, MOIUMEPHI C MO3UIMH XHUMHH.

N3ydyenune xumuu:

- CIOCOOCTBYET peaau3alii BO3MOXKHOCTEN JIJIs1 CaMOPa3BUTUS U POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

- BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIICHUSI U TBOPUECKUX CIIOCOOHOCTEN 00Yy-
YAIOIIMXCS, HABBIKOB UX CAMOCTOATEIbHON y4eOHOU AESITeNbHOCTH, SKCIIEPUMEHTANb-
HBIX M UCCIIEIOBATEILCKUX YMEHHM, HEOOXOAUMBIX KaK B IMOBCEJIHEBHOM JKU3HHU, TaK U
B IPO(HEeCCHOHATILHOM e TEIbHOCTH;

- 3HAKOMUT CO CHEHM(PHUKON HAyUYHOTO MBIIUICHUS, 3aKJIa/JbIBAET OCHOBBI IIE-
JIOCTHOTO B3IJIsila HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3Ta-
oM B ()OpPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyYaroluXcs;

- cnocoOCTBYyeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTUYECKOE 00-
pazoBaHuEe 00YUYaAIOIINXCS.

[Ipy M3yyeHUM XUMUU MPOUCXOTUT (HOPMUPOBAHHME 3HAHUA OCHOB XMMUYECKOU
HayK{ Kak O0JaCTH COBPEMEHHOTO0 €CTECTBO3HAHMSI, MPAKTUYECKON AEATEIBHOCTU Ye-
JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. 3aaua y4eOHOro mpeamMeTa
COCTOHUT B (OPMHPOBAHUM CUCTEMbl XUMHUUECKUX 3HAHUN — BaxKHEHIIUX (axkToB, Mo-
HSATUMN, 3aKOHOB U TEOPETUUECKHUX TMOJIOKEHUHN, TOCTYIMHBIX 00001IeHN A MUPOBO33PEH-
YECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM MMO3HAHUS TIPU
M3YYEHUU BEUIECTB U XUMHUYECKUX peakiuil, B (POpPMHUPOBAHUMU U PA3BUTUU TO3HABa-
TEIbHBIX YMEHMH M WX MPUMEHEHWH B Yy4eOHO-TIO3HABAaTEIbHOW M y4eOHO-
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HCCIIEIOBATENIbCKON JIeATEIbHOCTH, OCBOCHUH MPaBUI 0€30MacHOro oOpalleHus ¢ Be-
LIECTBAMHU B ITOBCETHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUHM Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHMs BaXKHOE 3HA-
YeHHUe NpUOOpe TaKue 1eJd, KaK:

— (opMUpOBaHUE HMHTEJUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camooOpa-
30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO PEIICHHM, CTIOCOOHOM ajar-
TUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU;

— HANPaBJICHHOCTb 00YYEHUSI HA CUCTEMATUYECKOE MPUOOIICHHE 00YyYaIOIINXCS K
CaMOCTOSTENIbHOMN MMO3HaBaTEIBHOM JEATENbHOCTH, HAYYHBIM METOJaM Mo3HaHus, Gop-
MUPYIOIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— o0ecrevyeHne YyCIOBUH, CHOCOOCTBYIOUIUMX MNPUOOPETEHUIO OO0YYaIOIIMMHUCS
OTIbITa Pa3HOOOPA3HON AEATETbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB
(KTH0YEBBIX KOMIIETEHLIMI), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JJI1 Pa3jIU4HbIX BH-
JIOB JI€STEIIbHOCTH;

— (opmupoBanue o6mel GyHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOH TPaMOTHO-
CTH, B TOM UYHCJIE YMEHUI OOBSICHITH U OLICHUBATh SIBJICHUS OKPYXAIOUIETO MHpa, HC-
MOJIb3YSl 3HAHUS U OMbBIT, HOJYYEHHBIE MPU U3YYCHUU XHUMHH, IPUMEHSTh UX MPU pe-
IIEHUH MTPOOJIEM B TOBCEHEBHOM JKU3HU U TPYAOBOH €ATEIBHOCTH;

— (opMupOBaHUE y OOYYAIOIIMUXCS TYMaHUCTHUYECKUX OTHOILUCHUM, MOHUMAaHMS
LEHHOCTU XMMHUYECKUX 3HAHUH I BRIPAOOTKU 3KOJOTUYECKH 1IE€€CO00pa3HOro MoBe-
JeHUsl B ObITY U TPYJOBOM NEATEIBHOCTU B IIEJIAX COXPAHEHMsI CBOETO 3[0POBBS U
OKpYXarouer NpUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M Camo-
BOCITUTAHUIO Ha OCHOBE YCBOEHMS OOIIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO-
3HAHHOMY BBIOOPY MPOQUIIS U HAMIPABICHHOCTH JIalIbHEUIIIEro o0ydeHus.

[Iporpamma paccunrana Ha 34 4, 1 pa3a B Hexeno.

COAEPKAHUE OBYUEHUA

I'nasa I. Xumus B neHTpe ecrectBosHanms (10 u)

XuMus Kak yactb ecrectBo3Hanus. IIpeamer xumumn. XumMus — 4actb ecre-
CTBO3HAaHUs. B3aMMOOTHOIIEHHS YEJIOBEKA U OKpYXKaromero Mupa. Gusnueckue teina u
BeniecTBa. CBolicTBa BemiecTB. [[puMeHeHre BEIIeCTB HA OCHOBE UX CBOMCTB.

Ha0uroneHue ¥ 3JKCIEPUMEHT KaK METOIbl HU3YUEHUSI €CTECTBO3ZHAHUSA U XUMHUH.
Hab6nronenue kak OCHOBHOM METO/I MIO3HAHUST OKPYKAIOIIETO MHUpa. Y CIOBUS TTPOBEIE-
Hus HaOmoneHus. I'unoreza. Beisoa. Ctpoenue miamenu. Jlabopatopus u odbopynoBa-
Hue. Moaesb, MogeaupoBanue. OCOOEHHOCTH MOJEIMPOBaHUs B reorpaduu, pusmnke,
ouonoruu. Mogenu B 6nonorun. Mynspku. Moaenu B pusuke. DnekTpodopHas Maliu-
Ha. ['eorpaduueckue moaenu. XMMUYECKUE MOJIETHU: NMPEAMETHBIE (MOJIETTN aTOMa, MO-
JIEKyJl, XUMUYECKUX W TPOMBIILJICHHBIX MPOWU3BOJACTB), 3HAKOBBIC, WJIM CHUMBOJILHBIC
(CUMBOJIBI BJIEMEHTOB, (DOPMYJIbI BEIIECTB, YPABHEHUS PEAKIIMA).

Xumuyeckue 3HaKM M (GopMYyJIbl: XMMUYECKUN DJIEMEHT, XUMUYECKUE 3HAKHU.
Nx o6o3nauenue, mpousHomieHne. Xumudeckue ¢hopmyibl BerecTB. [IpocThie U clox-
HbIe BemecTBa. MHIeKehl 1 Ko dunreHTsl. KauecTBeHHBIN M KOJHMYECTBEHHBIN COCTaB
BEILIECTBA.

Xumus ¥ Gu3uKa. YHUBEPCAIbHBIN XapaKTEP MOJO0KEHUN MOJIEKYJIIPHO - KUHE-
truueckoil Teopuu. IloHsTUSA «aTOM», «MOJeKya», «uoH». CtpoeHue BemectBa. Kpu-
CTAJUIMYECKOE COCTOsIHME BellecTBa. Kpucrammmyeckue peméTku TBEPABIX BEILECTB.
Huddysus. bpoyHoBckoe aBmxeHue. BeliecTBa MONEKYJISIPHOTO U HEMOJEKYJISIPHOTO
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CTpOCHHS. ArperaTHblie cocTosiHusi BemiecTB. [loHsiTue 00 arperaTHOM COCTOSIHUH
BenecTBa. dusnueckue U XxuMuyeckue siBiaeHus. ['a3000pa3Hble, XKUIKUE U TBEPIBIC
BelecTBa. AMOp(QHbIE BEIIECTBA.

Xumus u reorpadus. Ctpoenue 3emiu: sapo, MaHTus, kopa. Jlurochepa. Mu-
HEpaJIbl ¥ TOPHBIE MOPOJIbl. MarmaTu4eckue U 0cagouHble (HEeOpraHUuYecKrue U opraHu-
YEeCKHE, B TOM YUCIIE U TOPIOYHE) TIOPO/IBI.

Xumus u 6MoJiorusi. XMuMUYECKHIM COCTaB dUBOM KJIETKU: HEOPraHudeckue (Bo-
Jla 1 MUHEpPAJIbHBIE COJIM) U opraHudeckue (OenKu, *KUPBI, YIIIeBObl, BUTAMUHBI) Be-
miecTBa. buonoruyeckas poJsib BoJbI B KUBOM KieTke. Dotocunrtes. Xmopodwui. buo-
JIOTHYECKOE 3HAUCHHUE KUPOB, OCTKOB, 3PUPHBIX Maces, YIJIEBOJAOB M BUTAMUHOB JIJIs
KU3ZHENIEATEIIbHOCTH OPTraHU3MOB.

KauecTBennble peaknuu B xumMuu. KauecTBeHHble peakuuu. Pacno3naBanue
BEILECTB C MOMOIIbIO KAYECTBEHHBIX peaKIUil. AHaNUTHYECKUI curHai. OnpenenseMoe
BEILIECTBO U PEAKTUB Ha HETO.

Jemoncmpayuu: Konnexuus pa3inyHbIX NpeaMeToB win (oTtorpaduii mpeame-
TOB U3 AJIFOMUHUSA JUJIs1 WIUTIOCTPALMM UJIEU «CBOMCTBA — MPUMEHEHUEY». YueOHoe 000-
pyllOBaHUE, UCIIOJIb3yeMOe Ha ypokax (pu3uku, OMOJIOTUH, Teorpapuu U XUMUHU. IJICK-
TpodopHas MaiuHa B jaeicTBuu. ['eorpaduueckue moaenu (rinodyc, kapra). buonoru-
YecKkrue Mojesid (MYJISDKM OPTaHOB M CUCTEM OpPraHOB PAaCTEHUM, KUBOTHBIX U YEJIOBE-
ka). Ou3nyecknue U XMMUYECKHE MOJEIIM aTOMOB, MOJIEKYJ BEIIECTB M KpUCTAJUIHUE-
cKuX pemi€Tok. OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIETN BOJIbl, YTJIEKUCIOTO U CEpHU-
CTOro ra3oB, MeTaHa. O0Opa3Lbl TBEPABIX BEMIECTB KPUCTAILUIMYECKOTO CTpoeHus. Moie-
JIM KPUCTAJUIMYECKUX peI€éTok. Boaa B TpE€X arperatHbix cocTosiHUAX. Komiekus Kpu-
CTAJUTMYECKUX U aMOP(HBIX BEIIECTB U M3aenui n3 Hux. Komnekuus Mmunepaiion (1a3y-
PUT, KOPYHJ, XaJIbKONUPUT, (arooput, ranut). Kosekuus ropHeiX nopop (IpaHuT,
paznuyHble (POPMBI KaJIbLIUTAa — MEJ, MpaMop, U3BECTHSK). Koulekuus: roprounx Hc-
KoIaeMbIX (He(pTh, KAMEHHBIN YIroJjib, ClIaHLbl, TOPQ).

Jlemoncmpayuonnsie 3xcnepumenmot: Hayanoe HaOM0I€HUE U €r0 ONMUCAHUE.
N3yuenue ctpoenus miuameHu. CniupToBasi SKCTpaKius XJIopoduiia u3 3eNEHBIX JIU-
CTheB pacTeHuil. «llepenuBanuey yrieKuciaoro ra3a B CTakaH Ha YPaBHOBEIIECHHBIX Be-
cax. KauecTtBeHHas peakuus Ha kuciaopo. KauecTBeHHas peakuus Ha yIIIEeKUCIIBIN ras.

Jlabopamopnwie onvimol:

1.PacnpocTpanenue 3amaxa OJEKOJOHA, AYXOB WM JE€30J0paHTa Kak MpoLecc
mubdy3un.

2. Habmtonenne OpOYHOBCKOTO JBIKEHHS YaCTHUEK YEPHOM TYIIWM MO MHUKPO-
CKOITOM.

3. Iuddy3us nepmaHranara Kajaus B )KeJaTUHE.

4.06HapyxeHue d3pUPHBIX Maces B alleIbCHHOBOM KOPOYKE.

5. 3yueHue rpaHuTa ¢ TOMOILBIO YBETUYUTEIBHOTO CTEKIIA.

6.0npenenenue coaepxKaHus BOJbl B PACTCHUU.

7. OGHapy)eHue Maciaa B CEMEHaX MOJICOJIHEYHUKA U TPELIKOro opexa.

8.00HapykeHne Kpaxmaia B MIIIeHUYHON MYKe.

9. BzaumoseiicTBrue acKOpOMHOBOM KUCIIOTHI ¢ HoaoM (onpeneneHue Buramuaa C
B Pa3JIMYHBIX COKaX).

10. I[IpoayBaHue BBIIBIXaEMOTO BO3/1yXa YEPE3 U3BECTKOBYIO BOJTY.

11.06Hapy)eHNEe U3BECTKOBOM BOJIBI CPEI PA3TUUHBIX BEIIECTB.
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Jlomawnue onvimot: VI3roToOBICHNE MOAENEN MOJEKYT XUMAUYECKUX BEIIECTB U3
mwiactunnHa. uddysus caxapa B Boge. ONbITH ¢ MyCTOM 3aKpHITON MIACTUKOBON Oy-
ThUIKOW. OOHapykeHHe KpaxMasa B IPOyKTaxX MUTAHUS; sI0JIOKaX.

Ilpakmuueckan padoma Ne 1. 3HaKOMCTBO C JTaOOPATOPHBIM 00OPYIOBAHUEM.
[IpaBuna texuuku Oe3omnacHoctu. Ilpakmuueckas padoma Ne 2. Habmonenue 3a ro-
psitieit cBeyoid. Y cTpoicTBO U paboTa CIUPTOBKH.

I'nasa II. Mamemamuxa ¢ xumuu (14 u)

OTHOCUTEJbHbIE aTOMHASI U MOJIEKYJIAPHAsA Maccbl. OTHOCUTENbHAS aTOMHAs
Macca anemenTa. MonekynsipHas macca. OnpeeneHne OTHOCUTEIbHON aTOMHOW MacChl
XUMHYECKHUX 3JIeMeHTOB 1o Taoymie J[. M. MenaeneeBa. HaxoxkmeHne OTHOCHTEIIBHOM
MOJICKYJIIPHON Macchl 1Mo (hopMmysie BEmeCTBa KaK CYMMBI OTHOCHUTEIBHBIX aTOMHBIX
Macc, COCTABJISIIONINX BEIIECTBO XUMUYECKUX JIEMEHTOB.

MaccoBasi 10J141 3JIeMeHTa B CJI0KHOM BemlecTBe. [loHATHE 0 MaccoBOi J101€
XUMHUYECKOTO 3JIeMEHTa (W) B CJIO)KHOM BEIIECTBE U €€ pacdyeT mo (hopMyIie BemecTna.
Haxoxnenue ¢hopmyibl BeliecTBa MO 3HAYEHUSIM MAaCCOBBIX JI0JIEH 00pas3yroluX €ro
AJIEMEHTOB (JJIs IBYX4acOBOI'O U3yUYEHUs Kypca).

Yucrtbie BemecTtBa U cMecH. Yucteie BemecTBa. Cmecu. ['ereporeHHbie U1 roMo-
reHHbie cMmecu. ['azoo0pasnble (BO3MyX, MPUPOAHBINA ra3), xujakue (HedTb), TBEPAbIC
cMecu (TOpHBbIE TOPObI, KyJWHAPHBIE CMECH U CHUHTETHYECKHE MOIOIIUE CPEJCTBA).
O0némuan 1049 raza B cMecu. Onpenenenre o0bEMHOM momm rasza (¢) B cmecu. Co-
cTaB aTMOC(HEpPHOT0 BO3yXa U MPUPOJHOTO raza. Pacuér o0bEmMa 0J1M raza B CMECH I0
ero o0béMy U HaoOOpoT. MaccoBasi 10151 BellecTBa B pacTBope. MaccoBast 10J1s Be-
mectBa (w) B pactBope. Konunenrpauus. PacTBopuTenbr M pacTBOPEHHOE BEIIECTBO.
Pacuét Macchl paCTBOPEHHOTO BEIIECTBA [0 Macce pacTBOpA U MacCOBOM J10Jie pacTBO-
peHHoro BellecTBa. MaccoBas nosist mpuMeceil. [loHsTre 0 YMCTOM BEIIECTBE U IIPUME-
cu. MaccoBast nons npumecu (w) B oOpasiie UCXoHOro BemiecTBa. OCHOBHOE Bellle-
cTBO. Pacuétr Macchl OCHOBHOT'O BEIIECTBA IO MAacCe BEIIECTBa, COJAEPIKAIIETro ompee-
JIEHHYIO0 MaCCOBYIO JOJIIO IIPUMECEM.

JHemoncmpayuu: Konnexkuusi pa3auyHbIX BUAOB MpamMopa W U3JEIUN U3 HETO.
Cmech peyHoro M caxapHOro mnecka u ux pazaenenue. Komieknus HedTr u HeTenpo-
nykToB. Komreknus ObITOBBIX cMmecel. /[marpamma coctaBa atMoc(depHOro Bo3ayxa.
Juarpamma cocrasa npupoHoro rasa. Komtekuus «MuHepansl 1 TOpHbBIE IIOPOABD.

Jlomawnue onvimepl: VI3yuenue coctaBa HEKOTOPBIX OBITOBBIX U (hapMalrieBThYe-
CKHX TpENapaToB, COAEPKAIINX OMPEACIEHHYIO OO TPUMECEH.

Ilpakmuueckaa paooma Ne 3. [IpurotoBieHue pacTBopa ¢ 3aJaHHOM MAaCCOBOM
JI0JIEW pacTBOPEHHOTO BEIIECTRA.

I'nasa Ill. Asnenusn, npoucxooauwgue c eeugecmeamu (8 4)

Pa3znenenne cmeceii. CriocoObl pa3ziesieHus cMeceil U o4ucTKa BemlecTB. Heko-
TOpBIE MPOCTEHIIINE CIOCOOBI pa3felieHuss CMECEil: MpOoceuBaHue, pa3JieJieHue cCMecei
MTOPOIITKOB JKeJie3a U Cephbl, OTCTAWBAaHUE, JEKaHTAIUs, IIEHTPU(PYTUPOBAHUE, pa3eiie-
HUE C TIOMOIIBIO JCIUTEIILHON BOPOHKH, PuiabTpoBanue. OunbTpoBanue B 1aboparo-
puu, ObITYy 1 Ha mpou3BojcTBe. [lonstue o dunprpare. Ancop6Orus. I[lonstue o6 an-
copObruu U ajacopOeHTax. AKTUBHPOBAHHBIM YTroJib KaK BaXKHEHUIIUN ajcoOpOEHT.
YerpoiicTBo mpotrBorasza. JUCTUILISIIUSA, WM NeperoHka. Juctuimsanus (meperoHka)
KaK TIPOIIECC BBIJICIICHUS BEIIECTBA U3 JKUJKOU cMecu. JlucTuimpoBaHHas Boja U 00-
nactu ee npumeHenus. Kpucramm3anus uin BeiliapuBaHue. Kpucramiuzamus U Bbina-
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puBaHue B 1a60paTOpuu (KpUCTAIUIM3ATOPBI U Pap(OopoBbIE YAIIKK AJIsl BHITAPUBAHMS)
u npupoge. Ileperonka neptu. Hedrenponyktel. @pakiroHHasi NEPEroHKa KUAKOTO
BO3/1yXa.

XuMHYecKrue peakuuu. Y CI0oBUs MPOTEKAHUS U MPEKPAILICHUS XUMUYECKHUX pe-
akui. XMMHYECKUE PEAKIMU KaK MPOLECC MPEBPAIICHUS OJHHUX BEIIECTB B APYTHE.
VYcaoBus npoTekaHus U MpeKpaieHus: XUuMUYeckux peakiuii. ConpukocHOBeHUE (KOH-
TaKT) BelecTB, HarpeBanue. Karanuzarop. Maruburop. YmpasieHue peakiusiMu rope-
Hud. [Ipu3Hakum xumMuudeckux peakuuil. [[pu3HakM XMMUYECKHX pEaKUUN: U3MEHEHUE
1BeTa, 00pa3oBaHKe 0CajJKa, pPACTBOPEHHUE MOJYUYEHHOrO0 OCaJKa, BbIJEICHHUE Ta3a, Mo-
SBJICHHE 3a11aXa, BBIJCJICHUE WM MOTJIOIIEHHUE TEIIOTHI.

Jlemoncmpayuu: YcrtaHoBka ansi GUIBTPOBAHUS MOJ BakyymoM. Pecrnmparop-
HBbIE MacKH U MapJiieBble noBs3ku. [IpotuBoras u ero ycrpoiictBo. Komnekuus «Hedpts u
HE(TENPOIYKTHI.

Jlemoncmpayuonnsie 3xcnepumenmept: PazneneHue cMeCcH MOPOILIKa CEPhI U kKe-
JIE3HBIX ONMUJIOK. Pa3zenenue cMecu mopouika cepsl U rnecka. Paznenenue cMecu BoAbI U
PACTUTENBHOIO Maciia ¢ MOMOIIBIO JAEIUTEIBbHON BOPOHKU. [lomydeHne aucTuiumpo-
BaHHOM BOJIbI C MOMOILBIO JAOOPATOPHOIN YCTAHOBKH ISl IEPETOHKH XKuAKocTel. Pas-
JICJICHHE CMECH MepMaHraHaTa M JUXpomara Kajusi Coco0oM KpucTauu3anuu. B3au-
MOJECMCTBUE KEJIE3HBIX ONWJIOK M MOpPOIIKa cepsl Npu HarpeBaHuu. [lomyuyenue yrie-
KHCJIOTO Ta3a B3auMOJIEHCTBUEM MpamMopa ¢ KUCIOTON 1 0OHapyKEHHUE €ro C MOMOILBIO
M3BECTKOBOM BOAbl. Karanutuueckoe pas3iiokeHHE MepoKcHIa BOAOpoaa (KaTaau3aTop
— nuokcua mapradna (IV)). O6HapyxkeHue pacTBopa IIEI0YH ¢ MOMOIIBI0 UHIUKATO-
pa. B3zaumopeiicTBue pacTBopa MmepMaHraHaTa Kajausi U pacTBOpa AMXpomaTa Kallus C
pacTBOpoM cyib(uTa HaTpus. B3anmoaelcTBue pacTBopa NEpMaHraHata Kajlus C ac-
KOpOMHOBOM KHCJIOTOM. B3auMojelcTBue Xjiopuaa xeies3a ¢ KEITONH KPOBIHOU CONBIO
U rusipokcuioM HaTpusi. Bzaumoneiicteue ruapokcuaa xeinesa (IIl) ¢ pactBopom cosns-
HOW KHUCIIOTHI.

Jlabopamopnuvie onvimoi:

12. AacopOiust KyKypy3HbIMH MTaJIOYKaMU TTApPOB IMaXy4uX BEHIECTB.

Jlomamnue onvimel: PazeneHue CMECH CyxXoro MOJIOKa M pedHoro rnecka. Or-
CTalBaHME B3BECH MOPOIIKA /Ul YUCTKHU MOCYAbl B BOJE U €€ AeKaHTauus. AacopOuus
aKTUBUPOBAHHBIM YTJIEM Kpacsmmx BemiecTB llencu-komnsl. PacTBopeHue B Boje Tad-
netku actiupuHa YIICA. IIpurotoBieHne u3BECTKOBOI BOJbI U ONBITHI ¢ HEW. U3yue-
Hue coctaBa CMC.

Ilpakmuueckan paboma Ne 4. BripamuBaHue KPUCTAIIOB COMM (JAOMAaIIHUI
AKCIIEPUMEHT).

Ilpakmuueckaa pavooma Ne 5. OuncTKa TOBAPEHHOW COJIH.

Ilpakmuueckan padboma Ne 6. VI3ydueHue npoliecca KOPpo3uHU Keyne3a (JIoMall-
HUMN HKCIIEPUMEHT).

I'naea 1IV. Paccka3zvt no xumuu (3u)

Yuyenuueckass KoH(pepeHuus. «Bprgarommecss pyccKUE€ YUYEHBIE - XUMHUKH.
KOHKypC y4eHHYEeCKHX MTPOEKTOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
«OCHOBBI XUMHN»

JINYHOCTHBIE PE3YJbTATHI:

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 27 ot 24.01.2024. VcnonHutens: Masnosa T.M. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 6 n3 11. CtpaHnua cosgana: 24.01.2024 14:20 =¥ TATAPCTAH



JInuHOCTHBIE PE3yJabTaThl OCBOCHHUS IMPOTpaMM 00IIero odpa3oBaHus JOCTUTA-
I0TCS B X0/1€ O0y4YeHHs] XUMUU B €IMHOM Y4eOHOM MpPOIECCe U BOCIUTATEIHHON Jesi-
TEJBHOCTH B COOTBETCTBUM C TPEOOBAHUSIMHU COLMUOKYJIBTYPHBIX U JIyXOBHO-
HPABCTBEHHBIX KaueCTB, MPUHATHIMHU B OOIIECTBE M HOPMaMU MOBEICHUS U B COOTBET-
CTBUU C IIPOLIECCAMH CaMOITO3HAHUS, CAMOPA3BUTHSI U COLMATTU3ALINUA 00YYaIOIIUXCSI.

JInuHble pe3yabTaThl OTPAXKAIOT TOTOBHOCTHh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LEHHOCTHBIX OPUEHTALMN U PACIIMPEHHEM OIIbITA JEATEIbHO-
CTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) [maTpHOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY HAacCIEUI0, TOHUMa-
HUS U HAYYHOT'O HACJIE€I0BAHMSI, IOHUMAHMS 3HAYEHUSI XUMUYECKON HAyKU B )KU3HU CO-
BPEMEHHOI0 00IIeCTBa, CIIOCOOHOCTU BIAJETh MHPOPMAIIMEH O MEPETOBBIX TOCTHXKE-
HUSAX U OTKPBITUSAX MHPOBOM M OT€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTHU B HAy4-
HBIX 3HAHUSAX 00 MCCIICIOBAaHUAX MUPA U OOIIIECTBA;

2) NOCTOSIHHOE BOCIIUTAHUE:

IIPEICTABICHNS] O COLMAIBHBIX HOPMax M IPABHJIAX MEXIMYHOCTHBIX OTHOIIIE-
HUI B KOJUJIEKTUBE, KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKON U APYTUX BUAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JESATENLHOCTU INPHU BBINOJIHEHUH OOpa30BaTENbHBIX, IO-
3HaBaTEJIbHBIX 3a/]1a4, BHIIOJHEHUH OyAyIIMX SKCIIEPUMEHTOB, Pa3BUTUH HAYUHBIX IPO-
€KTOB, CTPEMJICHHH K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIM B MpOIecce 3TON yueOHOM
NEeSATENbHOCTH, OIEHKH COOCTBEHHOT'O MOBEJEHUS U MOCTYIKOB CBOMX TOBAPHILEH C IO-
3UIIMM MOPAJIbHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33PEHYECKUM MPEJCTABICHUSAM O SIBICHUSAX M XUMHUYECKUX PEaKUUsX,
IIMPOKOW BBICOKOM CTENEHU Pa3BUTHS HAYKU U COCTABJISIOIIMX OCHOBY ISl IOHUMAaHUS
CYyTH Hay4YHOU KapTHHBI MHUpPA, MPEIACTABICHUSAX 00 OCHOBHBIX OTPAaHUUYEHUSX Pa3BUTHS
MIPUPOJIBI, B3AMMOCBA3EH YEJIOBEKA C MPUPOAHON CPENOM, O TMHAMUKE XMMHH B ITO3HA-
HUM 3TUX MECTHOCTEH;

IIO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJYyYEHHWE HOBBIX 3HAHMI IO XH-
MHUYECKOMY aHaJIM3y, HEOOXOIUMBbIE JIJISl BBISIBJICHHSI YyBCTBUTEJIBHBIX MPOLIECCOB U SIB-
JICHUH, MMO3HABATEIbHON, MHPOPMAIIMOHHON W YUTATENLCKOU KYJIBTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMU, CIIPABOYHOMN JTUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

MHTEpEC K OOYUYEHUIO U MO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIOCO0-
HOCTh K CaMOOOpa30BaHUIO, MPOEKTHON M MCCIIEOBATEIbCKON AESITENIBHOCTH, K OCO-
3HAHHOMY BbIOOPY HAINpaBJIEHHOCTH U YPOBHS OOy4eHHMsI B OyAy1IEeM;

4) popmupoBaHue KyJbTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHMS K 3/I0pPOBbIO, yCTa-
HOBKHM Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHUE IOCJEACTBUI W HENPUATHE BPEAHBIX
MPUBBIUEK (YIOTPEOIEHUS alKOToJIsl, HAPKOTUKOB, KypeHHUsI), HEOOXOAUMOCTb ONpeie-
JICHUS TPaBUJI 0€30MaCHOCTH MPU BO3ZHUKHOBEHUHU XMMHUYECKUX 3a00JIeBaHUN B OBITY U
peaIbHOM )KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPECYIOIIEMYCsl TPAKTUUYECKUM Tpodeccueil U TpyAoaooneM, yBaXeHHUEM K
TPYIy U pe3yibTaTaMu TPYAOBOW JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE ITPUMEHEHUS
IpPEeIMETHBIX 3HAHUI 110 XUMUU, OCO3HAHHBIM BBIOOPOM HMHIUBUAYATbHOU TPAaEKTOPUU
MPOJIOJKEHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEM K XU-
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MHH, 0COOON 3aMHTEPECOBAHHOCTU U BHUMATEIIBHOCTH, YCIEIIHOCTH MPOPECCUOHAIIb-
Has JIEITCIBbHOCTh M PAa3BUTHE NPHUBBIYHBIX, BOCHIPHUMYHUBBIX K IMPOGECCHOHAIBHOM
cpene;

6) 3K0JI0rH4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKOE OTHOIICHUE K MPUPOJEC KaK MCTOUYHUKY KU3HU Ha 3emiie, OCHO-
BaHHOE Ha €€ MPUBSI3aHHOCTH, TOHMMAHUE IIEHHOCTEH 3/I0POBOro U 6€30macHoro odpa-
3a KU3HH, OTBETCTBEHHOE OTHOIIICHHE K €CTECTBEHHOMY COCTOSHUIO 3JI0POBbSI U TICH-
XUYECKOMY 3JI0POBBIO, M )KM3Hb JIFOJCH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, U3BECTHBIC MCCIICIOBAHUS B O0JACTU XUMUU,
JUISL PEIIeHUs 3a/1a4, KOTOPbIE BCTPEUAIOTCS C MPUPOJIHBIMU SIBJICHUSAMHU, JJI1 BCTpeda-
IOIIUXCS B IPUPOJIE IKOJIOTUUYECKUX MPOOIEM, OCO3HAHUS IIIUPOKOTO XapaKTepa, IKOJo-
TUYECKUX MPOOJIEM U MyTEeW MX PEUIEHUs C MOMOIIbI0 METOJO0B MCCIEA0OBAHUS XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, MPAKTHKA.

MeTtanpeaMeTHblie pe3yJbTAThI 00yUeHHUs

B cocTtaBe mMeTtanmpeaMeTHBIX pe3yJdbTAaTOB BBIICISIOT 3HAUYUMBIE JJIsT (POPMHUPO-
BaHHUS MHUPOBO33PCHHS OOICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, THUIIOTE3a,
(dakT, cucrema, IMpoIECcC, IKCIEPUMEHT U JIpyroe.), KOTOphie HCIOJIL3YIOTCS B €CTe-
CTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETax W MO3BOJISIOT Ha OCHOBE 3HAHUN M3 3TUX MPE/I-
MeTOB (hOpMHPOBAThH IPEACTABICHHUE O IIEJIOCTHON HAyYHOW KapTHHE MHUpPa, U YHUBEP-
cajbHble yueOHbIe ACHCTBHS (ITO3HABATENIbHbIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC),
KOTOpBIE 00ecTIeYnBaOT (POPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBA-
HUIO U OCYIIECTBJICHUIO YYCOHOU eI TEILHOCTH.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble JJoruueckue aAelcTBUA:

YMEHUS UCMHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS ITPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIAEISATh HUX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSITUSIMU ), UCIIOJIH30BATH MOHATUS JJIs1 00h-
SICHEHUS OTJCIbHBIX (DaKTOB U SIBJICHUMN, BBIOUpPATh OCHOBAHUS M KPUTEPHUH JJIS KIIac-
cu(HUKaIMM XUMHUECKUX BEIIECTB M XUMHYECKUX PEAKIIUMA, yCTaHABIUBATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKYy 00BEKTaMHU M3YUYCHHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIE, TIO AaHAJIOTHH ), ICJIaTh BHIBOBI U 3aKITIOUCHUS;

yMEHHE MPUMEHSITh B MPOIECCe MO3HAHMS MOHATHSA (IIPEAMETHBIC M METalpe/-
METHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3yeMbIC B XUMHH, TTPEOOPa30BBI-
BaTh IIMPOKO MPUMEHSEMBIE B XUMUH MOJICJIbHBIE MPEACTABICHUSI — XUMUYECKUIN 3HAK
(cuMBOJI BJIEMEHTa), XUMH4YecKas GopmyJsia U ypaBHEHHE XUMHUYECKOW peakiuu — MpH
pelieHn y4eOHO-TI03HaBaTEIbHBIX 3aJ1a4, C YU€TOM 3THX MOJICIbHBIX MPEACTaBICHUM
BBISIBJISIT M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XHUMHU-
YECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM, BBISBIISITH OOIIME 3aKOHOMEPHOCTH, MPUYHH-
HO-CJICJICTBEHHBIEC CBSI3U M IPOTUBOPEUHS B U3yUYAEMBbIX MTPOLECCAX U SIBJICHUSX.

Ba3oBhIe nccieaoBarebCcKHe AeliCTBUA:

YMEHUE UCIIO0JIb30BATh NMOCTABJIEHHBIE BOIPOCHI B KAYECTBE UHCTPYMEHTA ITO3HA-
HUSI, @ TaK)KE B KAY€CTBE OCHOBBI ISl (DOPMHUPOBAHMS THIIOTE3HI 110 MPOBEPKE MPABHIIH-
HOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

MPUOOPETEHHUE OMBITA IO TUTAHUPOBAHUIO, OPTAHU3AIMN U MPOBEACHUIO YICHHYE-
CKHUX JKCTIIEPUMEHTOB, YMEHHE HAOI0/IaTh 3a XOJIOM IPOIlecca, CaMOCTOSITENHHO TPO-
THO3UPOBATH €r0 pe3yibTaT, (HOopMyIupoBaTh 0OOOIEHUS U BBIBOJBI 10 pe3ybTaTam
MIPOBEJIEHHOTO OIBITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.
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Pabora ¢ undopmanmeii:

yMEHHE BBIOMpPATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO Pa3Iny-
HBIX BHJIOB U (DOPM MpEACTABJICHUS, MOTYyYAEMYI0 U3 Pa3HbIX MCTOYHUKOB (HAYy4HO-
NoMmyJIsipHasl JIUTepaTypa XUMUYECKOTO COJAEpKaHHUs, CIIPAaBOYHbIE MOCOOHUS, PECYPCHI
WNuTepHeTa), KpUTHYECKH OLICHUBATh MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO MH(OpMa-
1IU10;

YMEHUE NPUMEHSTh Pa3IMuHbIe METOJbl U 3aMpOChl MPHU MOUCKE U OTOOpE MH-
(dbopmal 1 COOTBETCTBYIOLIUX JAHHBIX, HEOOXOUMBIX JIJISl BHITIOJHEHUS YYEOHBIX U
MO3HABATEILHBIX 33/1a4 OMPEIEIEHHOTO THIIA, MPUOOPETEHUE OMbITa B 00JIACTU UCTIONb-
30BaHusl HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIaICHUE KYJIbTYypOil aK-
TUBHOTO HCIIOJb30BaHUS PA3TUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIHO BBHIOHPATH
ONTUMAaJbHYI0 (GOpMy TpeCTaBICHUS HHPOPMAIIUN U WIUTIOCTPUPOBATH pEIIaeMbIe 3a-
Jla4d HECJIOXKHBIMU CXeMaMH, JuarpaMMamu, IpyrumMu popMaMu rpaduku 1 uX KOMOH-
HAIUSIMU;

YMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBAThH B MPOLECCE YUEOHOW U HCCIIE0BATEb-
CKOM 1eATeIbHOCTU NH(OPMALIMIO O BIUSHUYU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X031CTBa
Y TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAIOLIEH IPUPOIHOU CPEBI.

KoMMyHHMKAaTHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 3aJ]aBaTh BOIPOCH (B XOJ€ Auajiora U (Ujau) AMCKYCCHUHU) IO CYLIECTBY
oOcyknaemMoi TeMbl, (POPMYJIUPOBATh CBOU IPEUIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
IIPEIIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH MOJYUYEHHbIE PE3YJIBTATHI [TO3HABATEIILHON AESATENbHOCTU
B YCTHBIX M MMCbMEHHBIX TEKCTAX; JI€JaTh IPE3CHTALNIO PE3YJIHTATOB BBIIIOJHEHUS XU-
MHUYECKOTO dKCIIEpUMEHTa (J1TabOpaTOPHOTO OMbITA, JJAOOPATOPHOUM pabOTHI MO HUCCIIEIO0-
BAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

YMEHUSI Y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HaBa-
TEJBbHON U UCCIEeNOBATEIbCKON JESITENIbHOCTU MPU PEIICHUHA BO3HUKAIOLIUX MPOOIeM
Ha OCHOBE y4é€Ta OOLIMX MHTEPECOB M COIVIACOBAHMS MO3ULMH (00CYyXIeHUs, 0OMEH
MHEHHUSIMH, «MO3TOBBIE IITYPMBbDY, KOOPAUHALMS COBMECTHBIX IE€UCTBUIM, ONPEIEICHUE
KPUTEPHUEB IO OIIEHKE KaYeCTBA BHITIOJHEHHOMN pabOThI U APYyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Yy4eOHbIe NeHCTBHSA:

YMEHHUE CAMOCTOSTEIBHO ONPENEATh LENH AEATEIBHOCTH, IUIAHUPOBAThH, OCY-
HIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIb-
HOCTh, BBIOMpaTh Hanbosiee A((PEKTUBHBIE CMOCOOBI pellleHHs y4eOHBIX W MO3HaBa-
TEJBHBIX 33/]a4, CAMOCTOSATEIBLHO COCTABIATh UM KOPPEKTUPOBATH MPEAJIOKEHHBIN all-
TOPUTM J€HCTBUN MPHU BHITOJIHEHUH 33JaHUN C YyYETOM IOIYUYEHUSI HOBBIX 3HAHUU 00
M3y4aeMbIX 0O0BEKTAaX — BEILECTBAX U PEAKLMSIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHO-
ro pe3ysbTara 3asBJECHHOM 11eJId, YMEHHE MCMOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCJIOBUU 3aJJaHUN.

IIpeaMeTHbIE pe3yabTAThI 00y4YeHUA

B cocTaBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 00s13aTEILHOTO COCPKAHNUS,
YCTaHOBJICHHOTO JTaHHOMW (henepanbHON pabouell mporpaMMoil, BBIIEIISIOT: OCBOCHHBIE
OoOyJaroNMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH, cieIUpUIECKUEC IS
MpEAMETHON 007acTH «XUMUS», BUBI JACSTEIHHOCTH 1O TOJYyYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIpPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX

CuTyanusix.
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K koHiy oOyueHuss B 7 KJjacce MpPeIMETHBIE pPe3ybTaThl JOJKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMEHUM:

- UCIOJIb30BaTh MPHU XAPAKTEPUCTUKE BEUIECTB MOHATHUSA: «aTOM», «MOJEKYJIay,
«XUMUYECKHM AIEMEHT», «XUMUYECKUW 3HAK, WIM CHUMBOJ», «BEIIECTBOY», IIPOCTOE
BEIIECTBO», «CJIOXHOE BEIIECTBOY», «CBOMCTBA BEHIECTBY», «XUMHUYECKUE SIBICHU,
«puznueckue SBICHUN», «KOIDPUIUEHTHD), «MHAEKCHD), «OTHOCUTEIbHAS aTOMHAas
Maccay», «OTHOCUTEIbHAs MOJIEKYJISIpHAsE Maccay, «MaccoBasi JOJsl DJIIEMEHTa»; 3HATh:
peIMEThl U3YYEeHHs] €CTECTBEHHOHAYYHBIX JAUCIMIUIUH, B TOM YUCJIE XUMUU; XUMUYe-
ckue cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3Ba-
HUS ¥ TIPOU3HOIIICHNUE;

- KJTacCU(UITUPOBATH BEIIECTBA TI0 COCTABY HA MPOCTHIC U CIIOKHEIE;

- pasnuyaTh: TeJla U BEIECTBA; XUMUYECKUMA FJIEMEHT U MPOCTOE BEIIECTBO;

- ONHUCHIBaTh: (POPMBI CYIIECTBOBAHUS XWMHUYCCKHX DJIEMEHTOB (CBOOOHBIE
aTOMBI, TIPOCTHIC BEIIECTBA, CJIOKHBIE BEIIECTBA, HOHBI); CBOMCTBA BEMIECTB (TBEPIBIX,
KUJKUX, Ta3000pa3HbIX);

- OOBSCHATH CYIIHOCTh XMMUYECKHUX SIBJICHUM U UX MPUHIUIHUAIBHOE OTINYHE
OT (PU3NYECKUX SBIICHUN;

- XapaKkTepu30BaThb: OCHOBHBIE METOJbl W3YYCHUS E€CTECTBEHHBIX HCIHUILIUH
(Habmro/ieHue, YKCIIEPUMEHT, MOJICIIMPOBAHNE); BEIIECTBO M0 €r0 XUMUYECKOH Gopmy-
JIe COTJIaCHO TUTaHY: Ka4eCTBEHHBIN COCTaB, TUIT BEIIECTBA (IIPOCTOE WIIH CIIOKHOE), KO-
JUYECTBEHHBIN COCTaB, OTHOCUTEJIbHAS MOJIEKYJISIpHAsl Macca, COOTHOIIEHUE MaccC dJie-
MEHTOB B BEIIECTBE, MaCCOBBIC JIOJIM JJICMEHTOB B BEIIECTBE (IS CJIOKHBIX BEIIECTB);
POJIb XUMHH (TIOJIOKUTEbHAS W OTPHUIIATEIbHAS) B )KM3HU YEIOBEKa, apTyMEHTUPOBATh
CBOE OTHOIIICHHE K ITOU MTPOOIeME;

- BBIYUCJISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO MacCy BEIIECTBa M MacCOBYIO JIO-
JII0 XUMHUYECKOTO AJIEMEHTA B COSTUHEHUSX

- COCTaBJIATH IIJIaH BBIMTOJTHEHUS YUCOHOW 3amayu, perieHus mpodyieM TBOpUe-
CKOTO ¥ TIOMCKOBOTO XapaKTepa, BHITIOJIHCHHSI IIPOEKTAa COBMECTHO C YUUTEIEM;

- MPOBOAWTH HAOJIO/ICHUS CBOMCTB BEIIECTB U SBJIICHUMN, TPOUCXOISIINX C BEIlle-
CTBaMU;

- WCIOJIb30BAaTh MPHU XaPaKTEPUCTUKE BEIIECTB MOHATHS: «IUCTWUISAIU», «IIe-
PErOHKa», «KPUCTAJUIM3AIUA», «BBIMApUBAHUEY, «OUIBTPOBAHUEY», «BO3TOHKA, WU
cyOnmuManus», «OTCTAauBaHUE», KIIEHTPUDYTHUPOBAHHEY;

- yCTaHaBJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY (PU3NYECKUMH CBOA-
CTBAaMH BEIIIECTB U CITOCOOOM Pa3CIICHUs] CMECEH;

- oOpaiatbcsi ¢ 1a00paToOpHbIM 000PYIOBAaHMEM U HArpeBaTeIbHBIMU TTPUOOpa-
MU B COOTBETCTBHUH C TIPABUIIAMH TEXHUKH 0€30MTaCHOCTH;

- BBINOJHATH MPOCTEHIINE NMPUEMBI pabOThI ¢ JIaAOOPATOPHBIM O00OPYIOBAHUEM:
71a00paTOPHBIM IITATUBOM; CITMPTOBKO;

- HaOJI0IaTh 32 CBOMCTBAMH BEILECTB M SIBJICHUSMHU, TPOUCXOJISIIIUMHE C BEIIIe-
CTBaMU;

- ONUCHIBATH XUMHUYECKUN IKCIIEPUMEHT C TIOMOIILI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3BIKA U SI3bIKA XUMUWY;

- JIenaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTA;

- TOTOBUTH PACTBOPBI C OIMPEACIEHHON MACCOBOW J0JIEM PACTBOPEHHOIO BeIle-
CTBa;

- co0Omo1aTh MpaBujia TEXHUKU 0€30MMaCHOCTH TPH MPOBEACHUHN HAOTIOIEHUN U
Ja00PATOPHBIX OIBITOB.
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TEMATHYECKOE IINTAHUPOBAHUE

Haumeno- KommuecTBo yacos DJIeKTPOHHbIE
BAHUE TEMBI KOH- npak | uu¢poBbie 00pa3oBa-
Cero | TPOJBHBIC | THYECKHE | TeJbHbIE PeCypchl
paboTHI paboThI
XuMus B 2 bu6moreka [JOK
IIEHTPE €CTECTBO- 0 https://m.edsoo.ru/ff0d3
3HAHUS b88
Maremaru- 1 bu6moreka IJOK
Ka B XMMHH 4 https://m.edsoo.ru/ff0d3
b88
SIBneHwus, 2 bubmmoreka [JOK
MIPOUCXOISIIIINE C https://m.edsoo.ru/ff0d3
BEIIIECTBAMU b&8
Pacckasbr - bubmoreka [IOK
10 XUMUH https://m.edsoo.ru/ff0d3
b88
Hroro 5
4
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