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MNOACHUTEJIbHAS 3AITUCKA

[TporpaMma 351eKTUBHOTO Kypca «XUMHS B 3a7ja4ax U YIPaXHEHUSIX» Ha YPOBHE CPEIHETO
obmiero obpa3zoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanun B Poccuiickoii @Denepanun», TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS
denepanbHON 00pa3oBaTeIbHONW MporpamMmbl cpeanero obmero obpazosanus (DOIT COO),
npencTaBieHHbBIX B DepepalbHOM TOCYIapCTBEHHOM oOpasoBarenbHoOM crangapre COO, c
yuétom KoHuenuuu mnpenojgaBaHusi ydeOHOro mnpeamera «XuMHsS» B 00pa3oBaTEIbHBIX
opranmzanusx Poccuiickoit  ®exepanuu, peaau3ylOlIMX OCHOBHBIE  00pa3oBarebHbIC
MIPOrPaMMBlI.

OcHOBY MOJXOJOB K pa3pabOTKe MPOrpaMMbl IO BJICKTUBHOMY KypCy XHMHH, K
OIIpeJIeJICHUI0 O0IIel CTpaTeruy 0OY4YeHUs, BOCIUTAHUS U PA3BUTUS 00yUYAIOIIUXCSI CPEICTBAMH
yuebHoro npeamera «Xumus» 1 11 kinacca Ha 6a30BOM YpOBHE COCTaBWIIM KOHIIETITyaIbHbIE
nonoxxeHuss ®I'OC COO o B3anM0o00yCIOBICHHOCTH IIEJICH, COJIEPIKAHMS, Pe3YJIbTaTOB 00yUEHUS
1 TpeOOBaHM K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, IIOJy4aeMO€ BBITYCKHHUKaMU  00I1eo0pa3oBaTeabHOM
OpraHM3aliy, SBISETCd HEOThEMJIEMOW 4YacThl0o HX o0Opa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM JTAllOM peajn3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[EHHOCTE!, MPHUCYIIUX EIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTYphI YEIOBEKa, a
TaK)Ke IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM cperie.

[Tlporpamma  y4eOHOro  (RJIEKTUBHOIO) Kypca OOECIICUMBACT:  yJIOBJICTBOPCHHE
WHJIMBUIYAIBHBIX  3alpPOCOB  OOydaloImMxcs, o0meo0pa3oBaTeabHy0, OOMIEKYIbTYPHYIO
COCTABIIIIOLIYI0 TPH TMOJYYSCHHH CpEIHEro OoOmero oOpa3oBaHMS; pPAa3BUTHE JIMYHOCTH
06yan01uchsl, HX IMO3HABATCIIbHBIX HHTCPECOB, I/IHTCJIJICKTyaJIBHOfI n HGHHOCTHO-CMI)ICJ'IOBOI\/JI
cepbl; pa3BUTHE HABBIKOB CAMOOOPA30BaHUs M CAMOIIPOCKTHUPOBAHUS; YIIIyOJICHHUE, PACIIUPCHHE
Y CHCTEMAaTH3allMIO0 3HAHUI B BBIOPAHHOW 00JIACTH HAYYHOTO 3HAHUS WIM BUJAA JCSITECIHHOCTH,
COBEPIICHCTBOBAHME HWMECIOIIErOCs H TMPUOOPETCHHE HOBOTO OIBITa TO3HABATEIHHOM
NESTeIbHOCTH,  NPOPECCHOHANBHOTO  camoonperdeneHus  oOydatommxcs.  CopepikaHue
[TporpaMMbI CTPOHTCSI C yYETOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIOBHU 00pa30BaTEIbHBIX
OpFaHI/I3aHI/H\/’I, a TaKKC C y4€TOM BOBJICUCHUSA o6yqa}01u1/1xcs[ C OrpaHMYCHHBIMU BO3MOXKXHOCTSAMU
3J10pOBBS.

Hear n3yueHus: yaeOHOTO (SIEKTUBHOTO) Kypca « XMMHS B 3aa4aX U yIPAKHEHUIX»

pa3BUTHE IIPEACTABICHUN O XUMHYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
OBJIAJICHUE BAXKHEHIIMMU XUMUYECKUMH IOHATUAMU, 3aKOHAMU U TEOPHUSAMH, BBIXOIAILIUMHU 32
MIpEeAECIIbl U3YYEHHs IIPOrPAMMHOI0O MaTepHalla Ha ypOKax.

3aoauu:

-OBJIAACHHUEC MCTOAAMUN HAYYHOI'O ITO3HAHUSA JJIA 00BICHEHHST XUMHUUYECKUX SIBJICHUNA U CBOWCTB
BCIICCTB, OLUCHKH POJIM XWUMHU B PA3BUTHUH COBPEMCHHBIX TEXHOIOTHHN M MOJIYYCHHUHN HOBBIX
MaTCpUaIOB,

-BOCMIUTaHUE YOEXKIEHHOCTH B MO3UTHUBHON POJNM XUMHHM B JKM3HH COBPEMEHHOIO OOIIECTBA,
He00X0IMMOCTH I'PaMOTHOI'O OTHOIIEHHS K CBOEMY 3/10POBbIO M OKpYXaloLIeil cpee;

-IIPUMEHEHUE MOJIYYeHHBIX 3HAHUH JUIsi 0€30MacHOTO HUCIIOJIb30BAHUS BEIIECTB M MAaTEPHUAIOB B
OBITY, CEIbCKOM XO35IMCTBE U HA TIPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 3a71a49 B TTIOBCEAHEBHOM
YKU3HU, MPETYIPERKICHUS ABICHUN, HAHOCAIINX BPEJI 3[I0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpefe.

[Iporpamma npeaycMaTpuBaeT obecrieueHne 0011e00pa3oBaTeIbHON u
OOIeKyIbTYpHOM MOArOTOBKH yuamuxcs. [IporpaMmMa 1mo3BosisieT pacKpbITh BeAyllIue UAeH U
TEOPUH XUMHUYECKON HAYKH, (DOPMHUPYIOIINE MUPOBO33PEHUE YHAIUXCA — 3aKOH COXPAHCHHUS



Macchl 1 sHepruy, Ilepuonnueckuii 3axkon /1. 1. MenzneneeBa, Teopust XUMUYECKOTO CTPOEHUS
OpPraHMYeCKUX BeEHIeCTB, Teopus pacTBOpoB. [losydeHHbIE 3HAHMS CO3MAIOT YCJIOBHUS IS
MMOHUMAaHUS 3aBHCHMOCTH CBOWMCTB BEHIECTB OT COCTaBa M CTPOCHHs; OOYCIOBIEHHOCTH
MPUMEHEHUSI BEUIECTB MX CBOMCTBAMHU; MATEPUAIBHOE E€IMHCTBO HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB; BO3pACTAIOIIEH POJM XMMHHM B CO3/JaHMM HOBBIX JIEKAPCTB U
MaTepuaioB, B 3KOHOMUH ChIPbs, OXpaHe OKpPYKalolIeh Cpeibl.

[Iporpamma ydaeOHOTO (3JIEKTHBHOTO) Kypca «XUMHUS B 3a1a4axX H yIPaKHEHHX)

MpeACTaBICHA CIEAYIOIIUM COIePKATEIHbHBIMU KOMIIOHEHTaAMHU:

-Crpoenue aroMa u nepuoguueckuii 3akon J[.1. Menpeneena;

-CtpoeHue BelecTBa;

-XHMMHUYECKHUE PEAKIINH;

-BemecTBa 1 UX CBOMCTBA;

-XHMMHS B )KAU3HH OOILIECTBA.

B y4ueOHOM miaHe 3JeKTHBHBIN Kypc «XHMUS B 337ayaxX M YHOPAKHEHUSAX)» SBISIETCS YaCThIO
y4ebHOro 1u1aHa, opMUpyeMoOl ydacTHUKaMU 00pa30BaTebHBIX OTHOIIEHUH, U o0ecreunBaeT
peann3aIuio HHINBHYaIbHBIX TOTPEOHOCTEH 00yYarOIUXCA.

OO0wiee 4yMca0 4acoB, OTBEAEHHBIX A M3Y4EHHUS Kypca, Ha 0a30BOM YpOBHE CpEIHEro
obmero oopazoBanus, coctaBisier B 11 kinacce — 34 gaca (1 yac B Henenmo).

COJAEP/KAHUE OBYYEHUA

11 KUIIACC
Tema 1. TeopeTuueckue ocCHOBbI XuMHHU. O01as xumus (8 yacos)

1.1. Xumuueckuii 31emenm

CoBpeMeHHbIE TPEACTABICHUsS O CTpOeHHH aroma. CTpOEHHE 3JIEKTPOHHBIX 000JI04EK
aTOMOB DJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB: S-, P- ¥ 0-3JIeMEHTHI. DJIEKTPOHHAST KOH(UTYparus
aroma. OCHOBHOE U BO30Yy>KJ€HHOE COCTOSIHME aTOMOB.
[leppoguueckuii 3aKOH M IEepUOAMYECKas cucTeMa XMMHUYeckux snemeHtoB J[.M. Menneneesa.
Paguycel aromMoB, uX NEpUOJUYECKHE W3MEHEHUS B CHCTEME XHMMHMUYECKHX DJIEMEHTOB.
3aKOHOMEPHOCTH M3MEHEHUS] XMMHUUYECKUX CBOWMCTB 2JIEMEHTOB M UX COEAMHEHUH IO MepuojaM u
rpynnam. [oHsTre 0 paguoaKTUBHOCTH.

1.2. Xumuueckasn c6a3v u cmpoenue geujecmea

KoBanentHast xummueckast CBs3b, €€ pa3HOBUIHOCTHU (TIOJISIpHASL U HEMOJSPHAsS ), MEXaHU3MBbI
oOpa3oBaHMsl. XapaKTEpPUCTUKU KOBAJEHTHOM CBSI3M (AJIMHA M 3Heprus cBs3u). MoHHas cB3b.
Mertaunueckas cBsizb. BogopoiHas CBS3b.
OneKTpoOoTpULATENBHOCTh. CTENEHb OKUCIIEHHUS U BAJIECHTHOCTh XUMUYECKUX JIEMEHTOB. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT OCOOCHHOCTEH
UX KPUCTAJUNINYECKON PEILIETKH.

1.3. Xumuueckue peaxyuu

1.3.1. Xumuueckas kunemuxa

Knaccupukanus xumudeckux peakuuil. TemnmoBoi 5>QQexkT XuUMUYECKOH peakluu.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTh peakliny, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB.

OOpatumble 1 HeoOpaTHUMble XUMHUYECKHUE peakiuu. XuMuueckoe paBHoBecue. CMenieHue
XUMHUYECKOT0 paBHOBECHS O] IEHCTBUEM PA3IUUHBIX (PaKTOPOB.

1.3.2. Teopusa snexkmpoaumuyeckoti ouccoyuayuu

DNEeKTpOIUTHYECKAas TUCCOIMALINS HIEKTPOJIUTOB B BOJHBIX pacTBopax. CHUJIbHBIE U c1alble
AJIEKTPOJIUTHI. Peakiiuu noHHOTro oOMeHa.

XapakTepHble XUMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, KHCIOTHBIX.
XapakTepHble XMMHYECKHE CBOMCTBa OCHOBaHMN M aM(pOTEpPHBIX TUAPOKCUAOB. XapaKTepHbIE



XMMHUYECKHE CBOWCTBA KUCIIOT. XapaKTepUCTHKA OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX COEIMHEHUN
C MO3MILIUU TEOPUU EKTpoIUTHUECKOH nuccounanuu (TO/).

XapakTepHble XUMHUUYECKUE CBOMCTBA COJICH: CPEIHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe coeTMHEHUH allfoMUHUs U MHKa). ['uaponus coneit. Cpepa  BOAHBIX — PacTBOPOB:
KHCas, HeWTpanpHas, mienoyHas. Bogopoansiii nokazatens (pH). Mugukaropsl. Omnpenenenue
Xapakrepa cpeibl BOJHBIX PACTBOPOB BEILECTB.

1.3.3. OxkucnumenvHo-60ccmano8uUmenbHble peakyuu.

Peakuuu OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, X Kilaccupukanus Koppos3us MeTainoB u
CIOCOOBI 3aIIUTHI OT Hee. DIEKTPOJIU3 PACIlIaBOB U PACTBOPOB (COJIeH, mienoyeit, kucior). Peakuuu,
MOATBEPKIAI0IIUE B3aUMOCBSI3b PA3IMUHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHI.

1.4. Pewuenue mpenupogounsvix 3aoau no meme: « Teopemuueckue ocnoswvt xumuu. Oowian
xumusn» » (no mamepuanam KHMoe EI'3)

Bbruncnenne Maccel pacTBOPEHHOI'O BEILECTBA, COJEPIKALIETOCs B ONPEIEIIEHHOM Macce
pacTBopa ¢ U3BECTHOW MaccoBOU Joyield. PacueTsl: 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX
peakuusix. Pacyersr: TernoBoro 3¢ dekxra peakuuu. Pacuersi: MaccoBoi 1011 (Macchl) XUMHUYECKOTO
COETMHEHUS B CMECH.

Hanucanme ypaBHeHMII OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKLUW, paccTaHOBKA
KO2(pPUITMEHTOB METOIOM AJICKTPOHHOTO OajiaHca.

Tema 2. Heoprannueckasi xumus (10 yacos)

2.1. Xapakmepucmuka memaniog 21aeHbiX NOOZPYNN U UX COCOUHEHUI

OO011as XxapakTepuCTHUKa METAJUIOB I1aBHbIX noArpymn [-III rpymnn B ¢Bs3U ¢ MX NOJI0KEHUEM
B IIEPUOJIMYECKO cucTeMe XuMuueckux anemeHToB (.M. MenneneeBa 1 0COOEHHOCTU CTPOCHHUS X
aTOMOB.

XapakTepHble XWMHUYECKHE CBOMCTBA INPOCTBIX BEIIECTB M COEAMHEHWH METaIOB -
LIEJIOYHBIX, I1EJIOYHO3EMEINIBHBIX, AJTFOMUHHUS.

2.2. Xapakmepucmuka HemMemaniog 2naeHblx NOOZPYynn u ux coeOUHEeHUl

OOmias xapakTepucTHKa HeMeTayuioB riaBHbIX noiarpymnn IV-VII rpynm B cBsizu ¢ ux
IIOJIOKEHUEM B TIEPHOJMYECKOM CHCTeMe XuMHUYeckux dyeMeHtoB JI.MI. MenneneeBa u
O0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB.

XapakTepHble XMMHWYECKHE CBOMCTBA IIPOCTHIX BEIIECTB M COCIWHEHHM HEMETAIIOB -
BOJIOpO/1a, TAJIOTEHOB, KUCIOPO/1a, CEephl, a30Ta, (hocdopa, yriepoaa, KpeMHUSI.

2.3. Xapakmepucmuka nepexoOnbix 371eMeHMO6 U UX COeOUHEHUIL

XapakTepucTUKa IIEPEXOIHBIX 2JIEMEHTOB — MEU, LINHKA, XPOMA, KeJIe3a 110 UX MTOJI0KEHUIO
B IIEpPUOJUYECKON cucTeMe Xumuueckux aneMeHToB [[.M1. MenneneeBa u 0COOEHHOCTSIM CTPOEHUS
UX aTOMOB.

XapakTepHble XMMHYECKHME CBOMCTBA IPOCTBIX BEIIECTB M COCJUHEHUN IEPEXOJHBIX
METAaJUIOB — MEIH, [INHKA, XpOMa, JKeJle3a.

2.4. Pewenue mpenuposounvix 3adau no meme: «Heopzanuueckas xumusn» (no
mamepuanam KUMoe EI'J)

Pacuetsl: Macchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOYKTA PEAKIMH, €CIIHA OJHO U3 BEIECTB
JIaHO B BUJIE PacTBOpaA C ONPEIAEICHHON MacCCOBOM JOJIE PACTBOPEHHOIO BEILIECTBA.

Pacuetsl: MaccoBoif MiaM 00BEMHOM J0MM BBIXOAA MPOAYKTa PEAKLUUU OT TEOPETUUECKU
BO3MOXXHOT0. PacueTsl: MaccoBO# 1011 (Macchl) XUMHUECKOT0 coeTuHeHus B cMmecH. OnpezeneHue
pH cpenbl pacTBopom coJIen.

['eHeTndeckass CBsA3b MEXJIY OCHOBHBIMM KJIaCCAMH HEOPTaHMYECKUX COEIUHEHUHN.
KauecTBeHHBIE peakii HA HEOPTAHMYECKUE BEUIECTBA U MOHBI.

Tema 3. Opranunyveckas xumus (10 yacon)



3.1. Yeneeo0opoow

Teopusa cTpoeHHs OpraHMYeCcKMX coeauHeHud. M3oMepus —  CTpyKTypHas H
IIPOCTPAHCTBEHHAs. ] 'OMOJIOTY ¥ TOMOJIOTMYECKUH PSII.

Tumnbl cBsizell B MOJIEKyJlaX OpraHUYECKUX BemiecTB. [ mOpuau3anys aTOMHBIX opOuTanen
yrnepoaa. Paaukan. @ynkunmonanbpHas rpynna. Knaccupukanus 1 HOMEHKIATypa OpraHUYeCKHX
COCTUHEHUH.

XapakTepHbIE XUMUYECKUE CBOMCTBA YIJIEBOLOPOIOB: AJKAHOB, LIUKJIOAIKAHOB, AJKEHOB,
JMEHOB, aJIKUHOB. [IpupoaHbIe HCTOUHUKH YIIIEBOJOPOJOB, UX NepepaboTka. MexaHu3Mbl peakuuit
NpUcoeMHeHus B oprannyeckoit xumuu. [Ipasuino B.B. MapkoBHukoBa, npaBuio 3aiesa A.M.

XapakTepHble XMMUYECKHE CBOMCTBA apOMATUYECKUX YIJIEBOAOPOAOB: O€H30J1a U TOJIYOIa.
MexaHU3MBbl peakluii JIEKTPOPHUILHOTO 3aMEIECHHS B OPTaHNYECKUX PEaKIUsX.

BricokoMonekynsipHble COeqUHEHMs. Peaknum mnoaumepus3alMd U HOJUMKOHACHCALUU.
[Tomumepsl. ITnactmaccsl, BOJIOKHA, KAy9yKH.

3.2. Kucnopoocooepiicawue opzanuueckue coeouHenus

XapaKkTepHbIE XUMUYECKUE CBOMCTBA IPEAEIBHBIX OJHOATOMHBIX U MHOTOaTOMHBIX CIIUPTOB,
¢deHona. XapakTepHble XMMHYECKHE CBOMCTBA ajlbJerMJOB, INPENENIbHBIX KapOOHOBBIX KHCIOT,
CIIO)KHBIX 3(GUpOB. buonornuecku BaXkKHbIE BEIECTBA: YIJIEBOJAbI (MOHOCAXapHJbl, JUCaXapuipbl,
HoJIUCaxapupl). Peakuun, MOATBEPKIAOIIIE B3aMMOCBS3b YIJIEBOJOPOIOB u
KHCIIOPOJICO/IEPKALUX OPraHUYECKUX COCTUHEHUM.

Opranudeckue COEIMHEHHUS, COJIEpKallle HECKOJIbKO (PYHKIMOHAIbHbIX. OcoOEHHOCTH
XUMHUYECKHX CBOMCTB.

4.3. A3zomcoolepycaujue opeanuueckue CcoeOUHEHUA U OUONOUYECKU  BAMCHDLE
opzanuuecKue geuiecmea

XapaKkTepHbIE XUMUYECKHE CBOMCTBA a30TCOAEPKAIIMX OPTraHNYECKUX COCIMHEHUI: aMUHOB
U aMUHOKHCIOT. bHonorndyecku BaKHbIE BEIIECTBA: JKUPbI, OENKHU, HYKJIEHHOBBIE KHCIIOTHI.
I'opmonsbl. @epMeHThI. MeTasiopraHuuecKue COeJMHEHUS.

4.4. Pewuenue npakmuueckux 3zadau no meme: «Opzanuueckan xumusn» (no mamepuanam
KHMoe¢ EI'J)

Haxoxnaenue MonekynsipHoil Qopmynbl BemiecTBa. ['eHeTmdeckas CBsI3b  MEXIY
HEOPraHMYECKUMU M OpraHMYECKUMHU BellecTBaMU. ['eHeThueckas CBS3b MEXAYy OCHOBHBIMHU
KJIacCaMH HEOpraHMYeCcKHX BellecTB. KauecTBeHHbIE peakui Ha HEKOTOPbIE KJIaCChl OPTaHUYECKUX
COeMHEHUI (aJKeHbl, alKaHbl, CIIUPTHI, albAETH]Ibl, KAPOOHOBBIE KUCIIOTHI, YIJIEBOJbI, OCNIKM).
WnenTudukanus opraHn4eckux coeIMHEeHUH.

Tema 5. O6001meHNe M MOBTOPeHHE MaTepuaIa Kypca Xumum (4 4aca)

OcHoBHbIE TIOHSATUS U 3aKOHbI xumuH. [lepuomuueckuii 3akon J[.M.MeHneneeBa u ero
¢usnueckui cmbici. Teopus crpoeHust oprannyeckux BeuiecTB A.M. bytnepoBa u oco6eHHOCTH
OpraHMYEeCKUX coeAMHEHUN. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B HEOPTaHWYECKOW W
OpraHMuyecKkol xumuu. ['eHeTnyeckas CBS3b MEXKIy HEOPraHMYECKMMHM W OpPraHMYeCKUMU
COEUHEHUAMH. DKCIEPUMEHTAIbHBIE OCHOBBI OPraHMYECKON U HEOPraHNYECKONW XUMHUH.

PaboTa ¢ KOHTPOJIBHO-U3MEPUTENbHBIMU MaTepuanaMu EI'D mo xumum.

Hmozosviii konmpons 6 popme EID.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA KYPCA «XUMUA B 3BAJAYAX U
YHHPAXKHEHUAX»

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS OO0YyYaIOIIUMHUCS
MpOrpaMM CpeHero oodiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM).
Hayuno-mMeTonnueckoit 0CHOBOM AJist pa3paboTKH MITAaHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS MPOTPaMM



cpenHero o6iiero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpeaMeTa Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS BBIICICHBI
CJIEYIOIINE COCTaBIISIONINE:

-OCO3HaHUE OOYYAIOUIMMHUCA POCCUHCKOM TI'pakIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIECICHHUIO;

-HaJIM4Yle MOTUBAIIMH K 00yUEHUIO;

-1I€JICHANIPABJICHHOE PA3BUTHE BHYTPEHHHX YOCKICHHMI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIMNA 0a30BOI HAYKH XHUMHU;

-TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJCTBOBATHCS B CBOCH JESATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPHUCYIIMMHU [EJIOCTHOW CHUCTEME XUMHYECKOIo
o0Opa3oBaHMS;

-HaJIM4Me MPABOCO3HAHUS DKOJIOTUYECKOM KYIbTYPhl M CIIOCOOHOCTH CTaBUThH €M U
CTPOUTb JKU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHSI 3JICKTHBHOTO Kypca JIOCTUTAIOTCS B €IMHCTBE YUeOHOH
U BOCIHUTATEIbHOW JEATENILHOCTH B COOTBETCTBUM C I'yMaHUCTHYECKHMH, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU M UJA€aJaMH POCCUHCKOTO Tpa)KAAaHCKOTo OOIIeCcTBa,
MPUHATHIMU B O0IECTBE HOPMaMH M MpaBWJIaMU TOBEJIEHHUS, CIOCOOCTBYIOIIMMH IpolieccaM
CaMOII03HaHUs, CAMOPAa3BUTHUSL U HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH 00Y4arOIINXCSl.

JInuHOCTHBIE pPE3yIbTaThl OCBOEHHUS 3JIEKTHBHOIO Kypca OTpaXkaloT C(POPMHUPOBAHHOCTH
OTIbITa MIO3HABATEIHHON U MPAKTUUYECKON JAEeSITEbHOCTH 00YYaIOIINXCS 0 Peau3aluy MPUHSITHIX
B OOIIIECTBE 1IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpa:knaHCKOro BOCIIMTAHMS:

-0CO3HaHMUs OOYYaIOLIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, YBa)XKEHUS K
3aKOHY U IIPaBOIOPSIIKY;

-IPEICTABIICHUSI O COIHUAIbHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOLICHHH B
KOJUJICKTHBE;

-TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESATEIBHOCTH NMPH CO3JIAHUH YYEOHBIX HMPOCKTOB,
pelIeHnr y4yeOHbIX U [T03HABATENIbHbIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JJOTUKY U apTyMEHTHI IPYTUX
IIPU aHAJIU3€ Pa3IMYHBIX BUJOB YUE€OHOH NesATeTbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS

-IICHHOCTHOT'O OTHOIICHHUS K ICTOPUYECKOMY U HAYYHOMY HACJIE/INI0 OTEUECTBEHHOM XUMHUU;

-yB@)XEHHUS K MpoIleccy TBOpYeCTBa B OOJACTH TEOPUU M TNPAKTHUECKOTO MPUMEHEHHS
XMUMHHU, OCO3HAHHs TOTO, YTO JIOCTHM)KEHUS HAayKH €CTb PE3yibTaT JUIMTENbHBIX HAOIOJCHUH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPpYZAa YYEHBIX U IPAKTHKOB;

-UHTE€peca U TI03HABaTEJIbHBIX MOTHBOB B IIOJIYYEHHH U TOCJIEIYIOIIEM aHalu3e
nH(pOpMaIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TeUECTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

-HPAaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO MTOBEICHMS;

-CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHBIE C XMMUYECKUMU SBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

-TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJECHHWE M MOCTYNKHM CBOMUX TOBApHILEH € MO3MUIMMA
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHKE MOCIEICTBUNA ITUX MOCTYIKOB;

4) ¢popMupoBaHHs KYJIHTYPHI 310POBbA:

-IOHUMaHUSl LIEHHOCTeH 370pOBOro M 0Oe30macHoro obpasa XHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

-COOMIO/ICHUsT TIpaBuJl 0€30IMacHOTo OOpaleHusi ¢ BEMeCTBaMHU B OBITY, TMOBCEIHEBHOU
KU3HU U B TPYJIOBOM JESATEIBHOCTH;

-IIOHUMAHUSl 1IEHHOCTH TPaBUJ WHAUBUAYAIBHOIO U  KOJUIEKTUBHOTO

0€301acHOro MOBEICHHS B CUTYALMSIX, YTPOXKAIOIIUX 3/10POBBIO M KU3HH
JTIOJIEH;



-OCO3HaHUsS MOCIEACTBUI M HENpPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOsIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHHUs);

5) Tpy10BOT0 BOCIIUTAHUSI:

-KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEI0BATEIILCKON

JeATENbHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUYECKON M IPYTUX
BUJIAX JIEATEIBHOCTH;
-yCTAaHOBKM Ha aKTUBHOE Y4YaCcTHE€ B PpELICHUM IIPAKTUYECKUX 3aJad
COLIMAJIbHOM HANpPaBIEHHOCTH (B PAMKax CBOEro KJjacca, IIKOJIbl);

-MHTEpeca K MPAKTUYECKOMY H3YUCHHIO MPO(EccHii pa3iMdyHOro poja, B TOM YHCJE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUWY;

-YBaXXEHUS K TPYLy, JTIOASIM TpyJa U Pe3yabTaTaM TPYLOBOU AEATEINbHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHINBUIYAIBHOMN TPAaeKTOPHH 00pa3oBaHUsl, OyyIeit
npodeccun U peanu3aniu COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 9K0JIOrN4€eCKOTr0 BOCIIUTAHUS:

-3KOJIOTHYECKH 11€J1IeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

-[IOHUMaHUS [J100AJILHOTO XapakTepa AKOJIOTMYECKUX MPOoOJIeM, BIUSHUSA 3KOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

-0CO3HaHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKECHUH XMMUU JJIs1 peIlIeHHUs] BOIIPOCOB
PaLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

-aKTUBHOTO HEIPUATHS JIEHCTBUM, NMPUHOCAIIUX BpeA OKPYXKAIOLIEH NpUPOJHON cpele,
YMEHHSI IPOrHO3UPOBATh HEOJArONpUSITHHIE 3KOJOTMYECKUE MOCIEACTBUS MNPEIIpPUHUMAEMbIX
JEHCTBUI U IPENOTBPALLATD UX;

-HAJIMYMS Pa3BUTOrO DKOJIOIMYECKOIO MBIIIJICHUS, 3KOJOTMYECKOW KyJIbTYpBI, OIBITA
NESTEIbBHOCTH ~ DKOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA MMHU B
[103HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPaKTHKE, CIIOCOOHOCTU U YMEHMSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHH XeMO(pOoOuH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

-c(hOPMUPOBAHHOCTH ~ MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH;

-MIOHUMaHUS CHeNU(PHUKN XUMHHM KaK HayKd, OCO3HaHUs e€ poiaud B (HOPMUPOBAHHU
PaIMOHAJILHOTO HAYYHOTI'O MBIIUIEHUS, CO3JJaHUM IEJIOCTHOTO MPEACTABIEHUS 00 OKpY)KaroleM
MUpE KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, B TO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH U pellieHnn
po6IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

-yOexIEHHOCTH B OCOOOW 3HAUYMMOCTH XMMHHU JUII COBPEMEHHOW LMBWIM3ALUU: B €€
FYMaHUCTHYECKOW HANpaBJI€HHOCTH U Ba)XKHOM pOJIM B CO3/JaHMM HOBOW 0a3pl MaTepHUaIbHOU
KYJIbTYpPbI, PEIIEHUH II00ATBHBIX MPOOJEM YCTOMUMBOIO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOIA,

SHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON 0€30MaCHOCTH, B PA3BUTUH METUIIUHBI, 00€CTICYCHUH
YCIOBUH YCHEIIHOTO TPYAA U IKOJIOTHUYECKU KOMGBOPTHOM KU3HU KaXI0T0 iieHa 00IIeCTBa;

-€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUsI CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOTB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh TOJydaeMble 3HAHHS IS
aHalM3a U 00BSCHEHUS SBICHUH OKPYKAIOIIETO MUPA U MMPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHS
JenaTh 000CHOBAHHBIE 3aKIIFOUEHUSI HA OCHOBE HayUHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IENBIO
TTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITENIbHO MCTIOJb30BaTh XUMHUYECKUE 3HAHMS JIJIST PEIICHUS PoOIeM
B peabHBIX KU3HEHHBIX CUTYalIUSIX;

-MHTEpECca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1€ATEIbHOCTH;

-TOTOBHOCTH U CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHI0O U CcamM000pa3oBaHUIO, K
AKTUBHOMY TIOJTYYEHUIO HOBBIX 3HAaHUM 10 XHUMHU B COOTBETCTBHU C IKHU3HCHHBIMHU
MOTPEOHOCTSIMU;

-MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3NudHbIX cepax npodeccrnoHaIbHOM eI TeNbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTO MpeMeTa Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMs BKIIOYAIOT:

-3HaYUMBbIe TSI (DOPMHUPOBAHUS MHPOBO33PEHHSI OOYJAIOIIMXCS MEKTUCITUTLINHAPHBIE
(MexIpeIMeTHBIE) OOIIeHayUHbIe TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U
crenu(puKy METOAOB MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO,
SHEprus, SIBJICHUE, MPOIECC, CHCTeMa, HAYYHBIA (haKT, MPUHIUI, THUIMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEIOBaHUE, HAOIOACHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

-YHUBEpCaJIbHbIE yueOHbIC JIeHCTBUS (mo3HaBaTeNIbHEIE, KOMMYHUKATHBHBIE,
PETYIATUBHBIE), 0O0ecnieunBaroIue GopMupoBanre PyHKIIMOHATHLHOW TPAMOTHOCTH U COITMATbHOM
KOMITETEHIIMH 00y4arolInXcs;

-CIIOCOOHOCTh ~ OOy4aloIIMXCsl  KCIIOJIb30BAaTh ~ OCBOGHHBIE  MEXKJIUCUUIUIMHAPHBIE,
MUPOBO33PEHUECKHE 3HAHUS W YHHUBEPCAJIbHbIE Yy4ueOHBbIC JEHCTBHUS B TO3HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU  y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMHU.

OBJajieHHe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMH J1e/iCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHUE AelCTBHS:

-CaMOCTOATEIBHO (OPMYJIUPOBATh M AKTYAIM3UPOBATh TPOOJIEMy, BCECTOPOHHE €€
paccMmaTrpuBarh;

-ONpEeAeNATh LEIU JEATEeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIEJISIMU;

-MCTIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICTATH
XapakTepHble TPU3HAKKM TOHATHUM W yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATUS ISl OObSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUIA;

-BBIOMPATh OCHOBAHUS Y KPUTEPHH TS KIIACCH(PUKAIIUN BEIIECTB M XUMUYCCKUX PEAKIINN;

-yCTaHaBJIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3U MEX]1y U3y4aeMbIMU SIBJICHUSIMU;

-CTPOUTH JIOTHYECKHUE PACCYKICHHS (MHIYKTUBHbBIC, IETYKTUBHBIC, TI0 aHAJIOTHH ), BBISIBIISTh
3aKOHOMEPHOCTH M MPOTUBOPEUHs B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKJTFOYCHUS;

-IIPUMEHSTH B MPOIECCe MO3HAHUs, UCIOJIb3yeMble B XMMUU CHMBOJIMUECKHE (3HAKOBHIE)
MOJIeTIH, TTPe0OPa30BhIBATH MOJIENbHBIE MPEACTABICHUS — XUMUYECKUH 3HaK (CHMBOJ) DJIEMEHTA,
XUMHUeckas Qopmyna, YypaBHEHHE XUMUYECKOW peakluu — TpU PEHIeHUHd YIeOHBIX

MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, IPUMEHSTh Ha3BaHHBIE MOJEIIbHbIE MPEACTABICHUS IS
BBISIBJICHMSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIU.

2) 6a30BbIe HCCIIEN0BATEILCKHE TEHCTBHSI:

-BJIaJIETh OCHOBAMH METOJI0OB HAYYHOT'O TIO3HAHMSI BELIECTB U XMMHUECKHUX PEaKIIHii;

-popmynupoBaTh LEAM M 3aJaud  HMCCIEAOBAaHHUS, WCIIOJIb30BATh IIOCTaBJIECHHbIE U
CaMOCTOSITENIbHO C(hOpMYIHpPOBAaHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI JISI
(hopMHPOBaHUSI TUTIIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX CY)KJICHUN;

-BJIaJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M IPOBENEHUS YYEHHYECKHUX
HKCHEPUMEHTOB, COBEpIICHCTBOBATH YMEHHUS HAOIONATh 3a XOJOM IpOIecca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3yabTaT, (opMynupoBaThb O0O0OOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEA0BAaHUS, COCTaBIATh OOOCHOBAaHHBIA OTYET O MPOjETaHHON
pabore;

-IpUOOPETATh OMNBIT YYEHUUYECKOW HCCIEAOBATEIILCKON W TIPOCKTHOM NIEATEIbHOCTH,
MPOSABIIATH CHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB peIleHus
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ undopmaiueii:

-OPUEHTHPOBATHCS B  PA3IUYHBIX HCTOYHUKAX HMHGOpMaAnMKM (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOrO COJAEp:KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeta),



aHATM3UPOBATh HH(OPMAIIMIO PA3IMYHBIX BUJOB U ()OPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH
€€ IOCTOBEPHOCTh ¥ HETIPOTHUBOPEUNBOCTH;

-opmynupoBaTh 3ampochkl M TPUMEHSTH PAa3IMYHBIE METOIbI TPH TIOUCKE U OTOOpE
nHpOpMaIMY, HEOOXOMMOH IS BBITIOTHEHHUS YI€OHBIX 33a]1a4 ONPEISIIEHHOTO THIIA;

-puoOpeTaTh OMBIT HCIOJB30BAHMS WHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

-CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBbHYIO (hOpMY IMpeACTaBICHUsT UHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

-MCTIOJIB30BaTh HAYYHBIH S3BIK B KAadeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOUH
nH(popManel: IPUMEHATh MEXIPEAMETHbIE ((PU3NYEeCKHEe U MATEeMAaTUIECKUE) 3HAKH U CUMBOJIHI,
dhopmyiel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

WCIIOJIh30BATh M MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEACTBA HATIISTHOCTH.

OBiajieHne yHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHY 1€iliCTBUSIMU:

-3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAaeMOW TEMbI B XOJ€ AUAIOTa W/WIN JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATh CBOM MPEAJIOKECHUS OTHOCHUTEIHHO  BBIOJHEHUS
MPEUIOKEHHOH 3a/1a4H;

-BBICTYIATh C IMPE3CHTAIUCH PE3yJIbTaTOB IO3HABATEILHON IESITEIBHOCTH, TOTYYCHHBIX
CaMOCTOSITEIILHO WJIH COBMECTHO CO CBEPCTHUKAMHU TIPH BBIITOJIHEHUH XHMHUYECKOTO YKCIIEPUMCEHTA,
MPAKTUYECKON PabOTHI 1O MCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, PEaTH3aMUA Y4eOHOTO
npoekta ¥ (HOpMYyJTHpPOBATh BBIBOJABI IO pE3yJibTaTaM IPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIUI B X0/ 00CY)KICHUS U 0OMEHA MHCHUSIMH.

ORyajieHne YHUBEPCAJIbHBIMU PEryJIATUBHBIMH JICHCTBUSIMH:

-CaMOCTOSTENBHO TUIAHHUPOBATH M OCYHIECTBISATH CBOIO IIO3HABATEIIbHYIO NESTEIHHOCTD,
ompenenss e UeNH W 3aJa4d, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJylaraeMblii aJrOPUTM JCWCTBUI TPU BBINIOJHCHUU YYEOHBIX M HMCCIICOBATEIIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3Q(HEeKTUBHBINA CIOCO0 UX PEHICHHS ¢ YYETOM TOIYYEHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYCCKUX PEAKIINSX;

-OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JCATEIPHOCTH HA OCHOBE CAaMOAHAIIN3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pE3yIbTaThl OCBOCHHS KypCa OTPa)KaroT:

-c(hopMHPOBAHHOCTH MPEACTABICHUN: O XUMHUECKOH COCTABIISAIONIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XMMHUU B TO3HAHWUU SIBIEHUN MPUPOIBL, B (OPMUPOBAHUHM MBIIUICHUS U
KYIbTYpPbl JUYHOCTH, €€ (YHKIHOHAIBHOW TIpPaMOTHOCTH, HEOOXOAMMON ISl pEIICHUs
MPAKTUYECKUX 33Jad W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM CpeJE;

-BJIQJICHUE CHUCTEMOM XHUMHUYECKUX 3HAHHMM, KOTOpas BKIKOYAET: OCHOBOIIOJArarolne
MOHATHS (XUMHYECKUH 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, SJIEKTPOOTPUIIATEIbHOCTD, CTETIEHh OKUCIICHHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, HMOHHAs, METaJIMYecKas, BOJOPOIHAs), KPHCTaJUIMYECKas
pEIIETKA, TUIIBI  XUMHUYECKUX  PEaKIUd, pacTBOP,  DJIEKTPOJIMTBI,  HEDJIEKTPOJIUTHI,

AIEKTPOJIUTHYECKAS TUCCOLMAIIHS, OKUCITUTEINh, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUYECKON PEaAKITHH,
XUMHUYECKOE pABHOBECHE); TEOPHUM U 3aKOHBI (Te€Oopus DSIEKTPOJUTHUYECKON TUCCOLMALNY,
nepuoanyeckuii 3akoH /1. 1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U MPEBPALIEHUs PHEPTUU MPU XUMHUECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUECKHUE 3HAHMS, JIEIKAIUE B OCHOBE IOHUMAHMS TPUUUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (DAKTOJIOTMUECKHE CBEJCHHS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIIIMX HEOPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKOU
JEeSTeIbHOCTH YEJIOBEKA;

-c(hopMHPOBAHHOCTh YMEHUIl BBISBIISITH XapaKTepHbIE MPU3HAKKU MOHATUH, YCTaHABIMBATh
HUX B3aUMOCBA3b, HUCIIOJB30BATH COOTBCTCTBYIOIIWC ITOHATUA IPHU OIMMCAHWUH HCOPraHUYCCKHUX
BEILIECTB U WX IPEBPAILCHUI;



-c(hopMHPOBAHHOCTh YMEHHMM HCIIOJIb30BATh XMUMHUYECKYI0 CHUMBOJIMKY JII COCTaBJICHUS
(bopMyI1 BEIIECTB U YPaBHEHUI XMMUYECKHUX PEaKINid, cucteMaTinueckyto HomeHkiaarypy (IUPAC)
U TPUBHAJIbHBIC HA3BAHUS OTAEIBHBIX HEOPraHUYECKHUX BEIIECTB (YrapHBIN ra3, yriIeKUCIHbIN ras,
aMMUaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, TUThEBas CoJa, MUPUT U JPyTHeE);

-c(hopMHPOBAHHOCTH YMEHUI OMPEIENATh BAJIGHTHOCTh U CTETIEHb OKUCICHUS XMMHUYECKUX
2JIEMEHTOB B COEIMHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBA3M (KOBaJIEHTHAs, MOHHA,
METaJIJINYECKasi, BOJOPO/JHAsA) B COEAMHEHHUSAX, TUI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOI'O
BellecTBa (aroMHasi, MOJICKYJISIpHAs, HMOHHAs, MeETAJUIMYecKas), XapaKTep Cpeabl B BOJHBIX
pacTBopax HEOPraHUUYECKUX COCIMHEHHUIA;

-c(hopMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUYECKUX BEIECTB
[0 UX COCTaBY K OMpEIeIEHHOMY KJacCy/Tpynie COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIbI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

-chopMHpPOBAHHOCTE YMEHHMI pacKphIBaTh CMBICI Iepuogudeckoro 3akona J[. U.
MenneneeBa ¥ JI€MOHCTPUPOBAaTH  €r0  CUCTEMATH3UPYIOIIYIO, OOBACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

-c(hopMHPOBAHHOCTH YMEHUI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOSHUE aTOMOB XUMHUECKHUX
anemeHToB 1—4 nepuonos Ilepuonnueckoit cucremsl xumMuueckux 3meMenToB . . Mennaeneena,
UCIIOJIB3YS MOHATHS «S-, P-, d-3JICKTPOHHBIC OpPOUTANINY, «IHEPIETUYCCKUE YPOBHMUY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH M0 Mmepuoaam u
rpynnam [leproaudeckoii cuctembl xumuueckux saemMeHToB J1. . Menneneesa;

-c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMHCHIBATh) O0IINEe XMMUYECKHE CBOICTBA
HEOpPraHMYECKHUX BEILECTB PA3IMYHBIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHUE I€HETHUECKOMN
CBS3M MEXJy HEOPraHMYeCKMMH BEIIECTBAMHU C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

-c(hopMHPOBAHHOCTH YMEHUS KIACCU(PUIMPOBATh XMUMHUECKHUE PEAKIUU MO Pa3InYHBbIM
MpHU3HAKAM (YUCITy U COCTAaBY pearupyromnux BEeIIeCTB, TEIIIOBOMY 3(eKTy peakiiu, N3MEHEHUIO
CTETIEHEH OKMCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

-c(hopMHPOBAHHOCTH YMEHUI COCTABIATH YPABHEHHS PEAKIIU pa3TUYHBIX TUIIOB, IOJHBIE U
COKpalI€HHbIE ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, Y4YUTHIBas YCIOBHUS, MPU KOTOPBIX ITH
peaxkuuu UayT 10 KOHLIA;

-c(pOpMHPOBAHHOCTh YMEHUH MPOBOJUTH pPEAKLUHU, MOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHWYECKUX BEIECTB, pACIIO3HABATh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpaX HEOPraHUUECKUX BEILECTB;

-c(pOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHMCIUTEIbHO-BOCCTaHOBUTENIBHBIX
peaxkuii HoCpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOrO OalaHca 3TUX PEaKIMiA;

-chopMHPOBAHHOCTH YMEHHI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIUH OT
pas3nuYHBIX (DAKTOPOB; XapaKTep CMELIEHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

-c()OpMHUPOBAHHOCTH YMEHUHN XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JIEHKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TIOJIYYeHHUS CEPHOM KHCIOThI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
Mpe/ICTaBiIeHU 00 OOIIMX HAayYHBIX MPHUHIMIAX M IKOJOTMUYECKUX MpoOIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

-cOPMHPOBAHHOCTh YMEHHUM TIPOBOJIUTH BBIUYUCICHUS C WCIOJb30BAHUEM TOHSITHS
«MaccoBasi JIOJIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH T'a30B IPU XUMUYECKUX PEAKITUSX,
MaccChl BEIIEeCTBA UM 00BEMA T'a30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIH O0BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuu Ha OCHOBE 3aKOHOB
COXpPAHEHUS MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHHS YHEPTUH;

-chopMHpPOBAaHHOCTh YMEHUI COONIOAATH MpaBUa MOJH30BAHUS XUMHUYECKOW MOCYAOH U
nmabopaTopHBIM 000PYIOBaHUEM, a TAK)Ke MpaBHia OOpAIIEHUsI C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

-COpPMHUPOBAHHOCTh YMEHUW TUIAHMPOBATH M BBHITIOJHATh XUMHYECKUN DKCIEPUMEHT
(paznoxeHue nepokcuaa BoJ0PO/ia B IPUCYTCTBUU KAaTaln3aTopa, ONpeAesIeHHE CPebl paCTBOPOB



BEILECTB C IMMOMOIIBI0 YHUBEPCAILHOTO MHINKATOPA, BIMSHNAE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh
XUMHAYECKOH PeaKInu, peakliui HOHHOTO 0OMeHa, KaueCTBEHHBIE peakIuy Ha CyIb(ar-, kapOoHart-
U XJIOpUI-aHUOHBI, Ha KAaTHOH aMMOHHS, pEIIEHHE HKCIEPUMEHTANbHBIX 33734 IO TeMam
«Merame» n «Hemeramnsl») B COOTBETCTBHM C NpPaBWIAMH TEXHUKH O€30MaCHOCTH IIPH
oOpalleHHH C BEIeCTBAMH W J1a0OpaTOPHBIM OOOpYIOBaHMEM, IPEACTABIATh PE3yJIbTAThI
XMMHAYECKOTO JKCIepUMEeHTa B (opMe 3amucH YPaBHEHUH COOTBETCTBYIOUIMX pPEAKIUHA U
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

-c()OPMHUPOBAHHOCTh YMEHHUI KPHUTHYECKM AHAIM3MPOBATh XUMHYECKYIO HH(pOPMAIHIO,
MOJTY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MacCOBOM KOMMYHUKAIMH, IHTEpHET U APYTHX);

-c(OPMHUPOBAaHHOCTh YMEHHUIl cOONIOJaTh TpaBUia HKOJOTMYECKH IEIeco00pasHOro
MOBEJCHUSI B OBITY M TPYAOBOH JESATEIBHOCTH B LENAX COXPAHEHHsS CBOErO 3J0POBBS U
OKpY)Kalollel MPUPOAHON Cpeibl, OCO3HABATh OMACHOCTH BO3JCHCTBHS HA XXHMBBIE OPraHU3MBI
OIpeNeTIEHHBIX BEIECTB, MOHUMAs cMbIch mokaszarens I1JIK, moscHsATe Ha mpumepax crocoObl
YMEHBIICHUS U MPEIOTBPALICHHUS X BPEIHOTO BO3CHCTBUS HA OPraHU3M YEIOBEKa;

JUIs OOy4YaroUIMXCs C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS: YMEHHE INPHUMEHSTh
3HAHHA 00 OCHOBHBIX JIOCTYIHBIX METOaX IMO3HAHUS BEUIECTB U XUMHUYECKHX SBICHUI.

TEMATHYECKOE IINTAHUPOBAHHUE

No TEMA Koi- |
n/n BO | TIpaktuueckue D0P
1acos paboThI
1 | CrpykTypa KOHTPOJIBHO- 1 - https://academy-
HU3MEPHUTETbHBIX content.myschool.edu.
marepuanoB EI'D nmo xumun
2 | TeopeTnueckre OCHOBBI 8 4 ru/lesson/a9f3d191-5ele-4e24-
xumun. OOIIas XuMus ac02-efb16fa49f6a
3 | Heopranuueckas XMMHSI. 10 6 https://academy-
content.myschool.edu.
4 | Oprannyeckas XUMHUsI. 10 5 https://academy-
content.myschool.edu.
S | O6oOmIeHne U TOBTOPEHHE 5 5 https://academy-
MaTeprajia Kypca XuMUHU content.myschool.edu.
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