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[NOACHUTEJIBHAA 3AIINCKA

[IporpaMMa BHEYPOUHOM AESATEIBHOCTH «XHUMHUSL: IIPOCTO U CIIOKHO» IIPEIHA3HAYCHA IS
yuammxcst 10 -11 kmaccoB, MPOSBISIONIMX MOBBIMICHHBIM HHTEPEC K XUMUU U COOMPAIOIITUXCS
MPOJIOJKUTh O0pa3oBaHWEe B YYEOHBIX 3aBEACHUSX ECTECTBEHHO MNpOQuiisa (XUMHKO-
TEXHOJIOTHYECKUE, MEIUIIMHCKUE, CEIhCKOXO03MCTBEHHBIE BY3bl). Kypc paccuuTaH B IMEpBYIO
odepeqb Ha yJamuxcs, 00JIaJalonuX XOPOIIMMU 3HAHUSIMU OCHOBHBIX XHUMHYECKHX 3aKOHOB,
0a30BBIX 3HAHUH 1O OOIICH XUMUU U CIIOCOOHBIX K TBOPYECKOMY U OCMBICICHHOMY BOCIIPUSTHIO
Marepuaia, YTo MO3BOJIUT BBIOIHIATH MPAKTUYECKYIO YacTh Kypca.

[Iporpamma nmo B/l «Xumwus: mpocto U CI0KHO» Ha YPOBHE CPEIHEro o00IIero
oOpa3oBaHUs:

- 1aéT TNpUMEpPHOE pacHpeliesieHne Y4eOHBIX 4YacoB IO TEMaTHUYECKUM pasfenam,
PEKOMEHAYET NMPUMEPHYIO IOCJIEI0BATEIbHOCTh H3Y4YEHHUS OTAENBHBIX TEM Kypca C Yy4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO IMpoIlecca, BO3PACTHBIX
ocobenHocTtel oOyuaromuxcst 10—11 xmaccos;

XuMmuyeckoe 00pa3oBaHUE, IIOJIydaeMO€ BBIYCKHHUKaMU  0O0I1e00pa30BaTebHOM
OpraHM3aliy, SBISIETCd HEOTbEMJIEMOM YacThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB TPHPOIBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYyIbTYphI
YeloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pOBBIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 00pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmero oOpa3zoBanus cpenctBamu B/l mo ydeOHOMY mpenmMeTy«XUMHs: MPOCTO W CIOXKHOY,
CoJlep’)KaHWE U TMOCTPOCHHE KOTOPOTO OIpeAeNieHbl B MporpaMMe IO XUMUU C Y4YETOM
crenu(pUKA HAayKH XUMHH, €€ 3HAYeHHUs B MO3HAHUM NPUPOJBI U B MaTEepHAIbHOM >KU3HU
oOmiecTBa, a Takke ¢ y4€ToM OOHIMX IeJied M MPUHLHUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

B cooTBercTBHM ¢ OOmMMMH LETSIMH W TPUHIIMIIAMU CPEIHETO OO0IIero oOpa3oBaHHs
colepkaHue Kypca «XHUMHs: MPOCTO U CIIOKHO», OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOLIEKYAbTYPHYIO  MOJTOTOBKY OOy4aromMXCs, HEOOXOOUMYI0 UM JUIs  BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B >KH3Hb COLMYMA, MPOJOJLKEHUS
00pa3oBaHUs B pa3IUYHbIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

Henn:

- (QopMupoBaHHE CHCTEMBbl XHMHYECKHX 3HAHMH KaK Ba)KHEHIIECH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHATHS,
(GbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHUE S3bIKAa HAYKU, YCBOCHHE M MOHUMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IICHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTO pUe
WX Pa3BUTUS U CTAHOBJIICHUS;

- opMHpOBaHUE U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIui, HeOOXOIUMBIX JUIsl MPUOOPETEHUsT YMEHUH OPHEHTHPOBATHCA B MUPE
BEIIECTB M XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPHUPOJE, B TMPAKTUYECKOU H
MTOBCETHEBHOM JKU3HH,

- pa3BUTHE YMEHHUU U CHOCOOOB MAEATETHbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
O0OBSICHEHHEM XMMHUYECKOTO HKCIEPUMEHTa, COOMIOCHUEM MpPaBHJI 0€30MacHOTO OOpalieHus ¢
BEII[ECTBAMHU.

3amaun:

- amanTanus OOyYaromMXCs K YCIOBUSM JWHAMUYHO PAa3BUBAIOLIETOCS MHDA,
(hopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOW JHMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBSA3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHUEM;

- (¢opmupoBaHue y OOyYAIOUIUXCS KIIOYEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOIieM,



MOWCKA, aHaIM3a M 00paboTKM WHPOPMALMK, HEOOXOMUMBIX JUISI TPUOOPETEHHs OIbITa
JEATeIbHOCTH, KOTOpasi 3aHMMAET BA)KHOE MECTO B TO3HAHUHM XMMUH, a TAKXKe IS OLCHKH C
MO3UIIMIA HKOJIOTHYECKOH 0€30TacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

- pa3BUTHE TIO3HABATEIIbHBIX HMHTEPECOB, HMHTEIUICKTYAIIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH 00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIFHO MPHUOOpETaTh HOBBIC 3HAHUS IO
XAMUU B COOTBETCTBUM C JKM3HEHHBIMH TOTPEOHOCTSMH, HCIHOJIB30BATh COBPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsI TOMCKa M aHain3a y4eOHOW W HAyYHO-TOIMYJISIPHOM
MHGOPMAIUN XUMHYECKOTO COICPIKAHMS;

- (opMHUpOBaHHE W PaA3BUTHE Y OOYYAIOUIMXCS ACCOLMATHBHOTO W JIOTHYECKOTO MBIIIJICHHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIMMBI, B
9aCTHOCTH, MPH TUTAHUPOBAHHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

- BOCIIUTaHHE Yy O0y4arOMUXCcsl YOeKAEHHOCTH B TYMaHUCTUYECKON HANPaBICHHOCTH XHUMHH, €
BOXHONH pOJM B PEHICHHH TJIOOATBHBIX TPOOJIEM pPAIMOHAIBHOTO MPHPOIOOIB30BAHHMS,
TIOTIOJTHEHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHHUsS TPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOJMMOCTH OEpEeKHOTO OTHOMICHHWS K TPUPOJE W CBOEMY 3I0pPOBBIO, a TaKXkKe
MPUOOPETEHUS OIBITA UCTIOIB30BAHUS MTOJTyICHHBIX 3HAHUH JUTS IPUHSTHS TPAMOTHBIX PEIICHUN
B CUTYAaIIUsX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSIMH.

OO1ee Yrciio 9acoB, peKOMEH0BAHHBIX T H3y4eHHs Kypca —136 gacos: B 10 kmacce —
68 vacoB (2 yac B Henenmo), B 11 kmacce — 68 uaca (2 yac B HeeIio).

COJEPKAHUE OBYUEHUA

10 KITIACC

TeopeTnueckue OCHOBBI OpraHudyecko xumuu IlpenMer opraHudyeckol Xumuu: €€
BO3HHMKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B MOJYYECHHUH HOBBIX BEUIECTB U MaTepuajoB. Teopus
CTpOEHHUsI oOpraHudyeckux coeauHeHnii A.M. byrinepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrpykrypHble (GOpMYIbl OpraHnYecKuX BemecTB. ['omonorus, nsoMmepus. XuMu4yecKkasi CBs3b B
OpraHMYECKUX COEIUMHEHMSIX — OJIMHAPHbIE U KpaTHbIe cBs3U. [IpencraBienue o kaaccupukauu
opraHvueckux BemlecTB. HomeHkiIaTypa OpraHM4ecKMX COEAUHEHMH (cucreMaruyeckas) u
TPUBUAIbHBIE Ha3BaHHUS BaXKHEWUIIMX MPEICTaBUTENCH KIACCOB OpPraHMYEeCKUX BEIECTB.
DKCIIepUMEHTANIbHBIE METOJbl H3Y4EHHUs BEIIeCTB U HUX MpeBpaiieHuil O3HAKOMIICHHE C
oOpa3laMu OpraHu4YecKuX BEUIECTB M MaTepHuajaMH Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOIeHUEe ¢ ONHCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHUE).

YrieBo10po/ibl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psii. MeTaHn M 3TaH — mpocTeiiiue
MPEJICTAaBUTENIM alIKaHOB: (pU3MuUecKkue M XUMHUYECKHE CBOMCTBA (peakluMHu 3aMelleHUs U
TOpeHHsl), HAX0XKICHUE B MPUPOJE, MOJydeHUE U MPUMEHEHHE. AJIKEHBI: COCTaB U CTPOCHUE,
FOMOJIOTUYECKUM psil. OTWIEH M MNPONWJIEH — MPOCTEHIINE MPEICTABUTEIN aAJIKEHOB:
¢busznyecKkue U XuMUYeCcKre CBOMCTBA (peakluy THAPUPOBAHNUS, TATOTeHUPOBAHMS, THPATAIIH,
OKHUCJICHHS W TOJUMEpU3alliu), TOJIydeHHEe U MpUMeHeHue. AmkaaueHsl: Oyramuen-1,3 u
MeTuinOyTaauen-1,3: crpoeHne, BaKHEHIINEe XUMUUECKUE CBOMCTBA (peaKiysl MOJIUMEPH3aIUN).
[TonyueHue CHHTETUYECKOTO KaydyyKa M PE3UHBI. AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUM psAll. AUETUIIEH — MPOCTEHIINI MpeICTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
(busznuecKkrue U XUMUYECKHe CBOMCTBA (peakluy THAPUPOBAHMS, TaJJOTEHHUPOBAHUS, THIpATAIIUH,
TOpEeHUs), MOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuuu
raJjOreHUPOBaHUS M HUTPOBAHHUS), TOJIyUeHHE WU MpPUMEHEHHE. ToJIyoJsl: COCTaB, CTPOEHUE,
(busznyecKrue U XMMHUYECKHE CBOMCTBA (PEaKI[UU TaJIOTEHUPOBAHUS U HUTPOBAHUS ), IOJTyYCHHE U
npuMeHeHne. TOKCMYHOCTh apeHoB. ['eHeTHMdeckass CBSI3b MEXKIY  YIVIEBOJOPOJAMH,
MIPUHAJISKALMMHU K Pa3JIMYHBIM KJlaccam.



[TpupogHBIE HCTOUYHHUKH YTIEBOAOPOAOB. IIpupoanslii ra3 u NOMyTHHIE HEPTAHBIEC Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTK He(PTHU: TEperoHka, KpeKUHT
(TepMHUYECKHH, KaTaTUTHYECKHH ), mupoam3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH W B ObITy. KaMmeHHBIM yroinb M TNPOAYKTHl €ro  INepepadOTKH.
OKCIIEpUMEHTANIBHBIE METOJbl H3YYEHHUs BEIIECTB M HX HpeBpauieHUMd O3HaKoMIIEHHE C
o0pa3maMu 1mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBanue
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOJHBIX, IMPOBEACHHUE MPAKTUUYECKOH paldoThI:
MOJIyYCHHUE ATUJIEHA U U3Yy4YE€HUE €ro CBOMCTB. Pacué€rHbie 3aaun Beruucienus mo ypaBHEHUIO
XUMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WM IPOJIYKTa
peakuuu MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO W3 HCXOJHBIX BELIECTB WIIU
IIPOJIYKTOB PEAKLUN).

Kucnopoacoaepxaiue oprannyeckue coenuHeHus [IpeaenbHple 0IHOATOMHBIE CITUPTHI.
MeTaHon U 3TaHOJI: CTPOEHHUE, (PU3NYECKHE U XMMUYECKHE CBOWCTBA (pEaKlUU C aKTUBHBIMU
MeTaljlaMi, TaJOreHOBOJOpPOJaMH, TOpeHHe), NpHUMeHeHue. BoJopoaHble CBS3U MEXIy
MOJIEKYJIaMU cIIUpTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OPTraHU3M YeJIOBeKa.

MHoroaToMHble CHUPTHL. ODTWICHIVIMKOJIb W TJMIEPUH: CTPOEHHE, (usnueckue Hu
XMMHMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMU METAJlJIaMH, KAUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHuM3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@deHo: CTpOoeHHE MOJIEKYNbl, (U3MYECKHEe M XMMHUYeCKue CBOHCTBAa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anbnerunpl U KeroHsl. dopmanpaeruj, aueTanpAeru]: CTpoeHHe, (GU3NYECKHe U
XMMHUYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaY€CTBEHHBIE DPEaKIIMH),
MOJIydeHHE U IPUMEHEHHE. ALICTOH: CTPOEHUE, PU3NYECKUEe U XUMUYECKUE CBOICTBA (peakiuu
OKHCJICHUSI U BOCCTAHOBJICHUS), OJy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIPEJEIbHbIE KAPOOHOBBIE KMCIOTHI. MypaBbUHAs U YKCYCHAsi KUCJIOTHI:
CTpOoeHHE, PU3NUECKHE U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIHE /IS KJTacca KUCIOT, PEaKIus
TepupUKaLMK), TMONydyeHHMe M mnpuMeHeHue. CTeapuHOBas M OJICMHOBAs KHUCIOTHI Kak
IIPEJCTaBUTENIN BBICHIMX KAPOOHOBBIX KHUCIIOT.

MBbl1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIJIOT, UX Motomlee AercTBue. CnoxxHble 3hupbl
KaK [IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX FIPUPOB.

Kupsl. I'naponus xuposB. [Ipumenenue sxupoB. bruosiorunyeckast poJib ;KMPOB. YTIJIEBOJIbI:
COCTaB, KJIacCU(UKaLUA YIIeBOIOB (MOHO-, IU- U MOJIUCAXAPU/IBI).

I'moko3a — nmpocTelmii MoHOCaxapu: 0COOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3UUYECKUe
U XMMHMUYECKHe CBOicTBa (B3aummoneincTBue ¢ rugpokcugoM menu(ll), okuciaeHne aMMuadHbIM
pacTtBopoM okcuza cepedpa(l), BocctaHOBIeHHE, OpOKEHUE TIIFOKO3bI, HAX0XKJICHUE B IPUPOJE,
IpUMeHeHHe, ouosoruyeckas poJib. Porocunre3. PpyKkTo3a Kak U30Mep IIFOKO3bI.

Caxapo3za — NpeACTaBUTENb [IUCAXapUIOB, TUAPOJIA3, HAXO0XKACHHE B IIPUPOJE H
npuMeHeHne. Kpaxman M Lemnono3a Kak NpupofHble noiaumepbl. CTpoeHHe Kpaxmala U
LeJITE0I103bl. DU3MUECKUe U XUMUYECKHEe CBOMCTBA KpaxMaia (THApOoJIn3, KaUeCTBEHHAs PeakLus
C MOJIOM). DKCIIEpUMEHTaIbHbIE METOJIbl M3YUEHUs BEIIEeCTB U MX npeBpaieHuil [Iposenenue,
HaOro/leHNe W ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peakuMyu OJHOATOMHBIX CHUPTOB (OKucieHue sTaHona okcujaoM wmeau(ll)), MHOrOaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcugoM wmeau(ll)), anpaernaoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcunaa cepedpa(l) u rugpokcumom memu(Il), BzammoneiicTBue
Kpaxmajia C HMOJOM), IpOBEAECHUE INPAKTUUYECKOH paboThI: CBOWCTBA pacTBOpa YKCYCHOM
KUCIOTHL. Pacu€rHble 3amaun BbluncieHuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl,
00BbEMa, KOJMYECTBA HMCXOJHOTO BElIECTBAa WJIM TNPOJAYKTAa pEeaKkIMM IO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MIIHM MPOAYKTOB PEAKIIUN).

AzoTcozepkale OpraHM4ecKue COeIUHEHHs] AMUHBL. MeTuinaMuH UM aHUJIMH: COCTaB,
CTpOoeHHE, (u3NyecKkrue W XUMHUYECKHEe CBOMCTBa (TopeHHe, B3aUMOJCHCTBHE C BOJOH H
KHACIOTaMH). AMHHOKUCIOTHI Kak amM(OTepHble OpraHuuecKkue coenuHeHus. Pusuueckue u



XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha mpuMmepe IyMLuHA). buonornueckoe 3HaueHue
AMUHOKHCIIOT.

Ilentunael. benku kak mOpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuynas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XWUMHUYECKHE CBOMCTBAa OEIKOB: THIPOJIU3,
JIeHaTypanus, KayeCTBEHHBIC PEAKIMHM Ha O€NKU. ODKCIEPUMEHTAJIbHBIE METOJbl HM3Y4EHUS
BELIECTB M HUX ImpeBpaueHnii HaOmioneHne M omnucaHue JIEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OCNKOB TNpU HArpeBaHWH, IBETHBIC PEAKIUU OEIKOB. BBICOKOMOIEKYISIpHBIC
coenquHeHUsl. OCHOBHBIE NOHSTHUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp,
MIOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb NOJUMEpPU3AlMM, CPEIHsAs MOJEKYIspHas Macca.
OcHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISPHBIX COECOUHEHUM — MOJMMepu3auus u
MTOJIMKOHJICHCALIUSL.

[InacTmacchl (MONMMATHIIEH, TOJUIPONUIECH, TOJUBUHIWIXJIOPHU, HoaucThpost). Harypanbubsiil u
CHUHTETHYECKUE KaydyyKH (OyTaaIueHOBBIN, XJOPONPEHOBBIA U U30TPEHOBBIN).

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHUYECKHE (KampoH M JjaBcaH). O3HakoMJieHHE C oOpaslamMu TMPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpenMeTHbIE CBSI3H.

Peanmu3anus MeXnpeIMETHBIX CBsI3eéM IpU HM3ydeHHWH opraHudeckod xmmuu B 10 Kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.
OO1ue ecrecTBEHHO-HAay4yHbIe TOHSTHS: SBJICHHE, HAay4HbIN (akT, rurmoresa, 3aKOH, TEOpUS,
aHaJlu3, CUHTE3, KiIaccu(UKalus, NEpUOJAUYHOCTb, HAOIIOJEHHE, U3MEpPEHHE, HKCIEPHUMEHT,
MOJEITUPOBaHUE.

®dusuka: Marepus, SHEpPrus, macca, aroM, D>JEKTPOH, MOJIEKYJa, 3SHEPreTUYECKUU
YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PU3MUECKUE BEJIMYUHBI U
€AVHULBI X U3MEPEHHUSL.

buonorus: knerka, opranusMm, Omocdepa, 0OMEH BelIeCTB B opraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOpHbIE MOPOAbI, MOJIE3HbIE MCKOTAaeMble, TOILIMBO, PECYPCHI.
TexHONOrys: MNMUINEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTAHUS, MOIOIINME CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC

Teopernueckrie OCHOBbI XUMHUH. XUMUYECKUI JIEMEHT. ATOM. f1po atoMa, U30TOMBI.

DnekTpoHHas 000JI04Ka. DHEPreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTAaNH, S-,
p-, d- snemenThl. OCOOEHHOCTH pacHpeICICHHsI SIEKTPOHOB 110 OPOUTANIAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOAOB. DJIEKTpOHHAs KOoHQuUrypamus aTomoB. [lepuomudeckuii 3aKkoH U
[lepuoanueckas cucreMa xumuyeckux sneMeHToB .M. MengeneeBa. CBsi3p NEpPHOINYECKOTO
3akoHa U [lepuoanueckoil cucreMbl xumuueckux 3meMeHToB JI.1. MenneneeBa ¢ coBpeMeHHOU
TEOpUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMHUYECKHUX JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEUIECTB M0 TPYIIIAM U IIEPUOIaM.

3HaueHHUE NMEPUOINYECKOTO 3aKOHA B pa3BUTUN Hayku. CTpOEHHE BELIECTBA.

Xumuueckasi cBs3b. BUIbl XUMHUECKOW CBSI3M (KOBAJEHTHAs HEMOJIApHAs U TMOJIIpHAd,
WOHHAs, MeTaulnyeckas). MexaHu3Mbl O00pa30BaHMs KOBAJEHTHOM XHMHYECKOH CBS3H
(0OMEeHHBI U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b.

BanentHocTh. OnexkrpooTpunarenbHOCTh. CTeneHb oOkuciaeHus. MoHbBI: KaTHOHBI U
AQHUOHBI.

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAJUIMYECKUX PEWETOK. 3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

IlonsTe o agucniepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 1oi1s
BemiectBa B pactBope. Kiaccudukanms HeopraHuuyeckux coenuHeHuid. HomeHknatypa



HEOPraHMYECKHUX BEIECTB. I'eHeTnYeCcKas CBSA3b HEOPraHWYECKUX BEIIECTB, PUHAUICKAIIUX K
Pa3IMYHBIM KJIaCCaM.

Xumnueckas peaknus. Kiaccudukanus XUMHUECKMX pEaklHWii B HEOPraHUYECKOH u
OpraHMYECKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BELLECTB, 3aKOH COXPAaHEHMsI U IIPEBPALLECHUS
SHEPruM IpU XUMHUYECKHX peakuusx. CKOpOCTb peakuuu, €€ 3aBUCHUMOCTb OT pa3jIM4YHBIX
¢baxTopoB. ObpaTuMbie peakunu. XUMU4IeCcKoe paBHOBecHe. DaKTOPbI, BIUSIOIINE HA COCTOSTHUE
xumudeckoro pasHoecus. [Ipuanun Jle larense.

Onexrpoauruyeckas auccounanus. CuiabHble U ciaalOble 3ekTponuTsel. Cpega BOAHBIX
pacTBOpPOB BECILECTB: KUCNAs, HEUTpanbHas, Iieao4dHass. [oHsATHE O BOAOPOJHOM IIOKa3aTele

(pH) pactBopa.
Peakiinu nosHOro oOMeHa.
FI/II[pOJ'II/I?: HGOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘IeCKI/IX BCIICCTB. OKI/ICJII/ITCJIBHO -

BOCCTaHOBUTENbHBIE peakinuu. [loHAaTHe 00 3IIEKTPOJU3E pacIUlaBOB U PACTBOPOB COJICH.
[Ipumenenne onekTponm3a. ODKCHEPUMEHTAIbHBIE METOABl H3YYEHHUsI BEIIECTB M HX
npespaieHuil Jlemoncrpanus tabnun «llepuonnueckast cucrema XuMmudeckux snementon J[.1.
MenneneeBa», HU3ydeHHE MOJECIEH KPUCTALIMYECKUX PEMIETOK, HAOJIOJCHHE M OIHCaHUe
JEMOHCTPAIIMOHHBIX ¥ JaOOpaTOPHBIX OMNBITOB (pa3joKEHHWE TEePOKCHIa BOJOPOJa B
MPUCYTCTBUU  KaTalln3aTopa, OTMPENEICHUE Cpeabl PacTBOPOB BEIIECTB C  IMOMOIIIBIO
YHUBEPCAJIBLHOTO MHAWKATOPA, PEaKIMu MOHHOTO 0OMeHa), MpOBEACHNE MPAKTUYECKONH paboThI
«BmustHue pa3auvHbIX (AKTOPOB HA CKOPOCTh XMMHYECKOW peakiuu». Pacu€rHpie 3amaun
Pacuétel o ypaBHEHHSM XWMHYECKHX PEaKIMii, B TOM YHCJIE TEPMOXMMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI TOJISI BEIIIECTBAY.

Heoprannueckas xumuna Hemeramnsl. [lonoxenune nHemeraimoB B Ilepuonmueckoit
cucreme xumuyeckux osnemeHToB J[.MI. MenneneeBa W OCOOEHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBOKWCTBA HEMETAUIOB. AJUIOTPONHS HEMETA/UIOB (Ha MPUMEpPE KUCIOpPOaa, CEpHI,
dochopa u yraepona). XUMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJOT€HOB, CEPBHI,
azorta, ¢ocdopa, yriepoaa U KpEeMHHUS) M UX COCOUHEHUU (OKCHIOB, KHCIOPOJICOACPKAIINX
KHCJIOT, BOAOPOIHBIX coequHeHuH). [IpuMeHeHrne BaXKHEHTITMX HEMETAJIJIOB M X COCTUHECHHIA.

Meramnsl. [lonoxenne MeramioB B Ilepuonnueckold cucteMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. OcOOCHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaJLIoB. O01ue
¢buzuveckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METa/UIOB. XMMHUYECKHE CBOWMCTBA BAXKHEHIIMX META/UIOB (HATPUH, KW, KaJblIUA, MarHuMu,
ATIOMUHHM, IUHK, XpOM, JKelle30, MeIb) M UX coenuHeHuil. OO6mue crnocoObl MOTy4eHUS
MetaiioB. Metaiyprus. Kopposust metamnoB. CriocoObl 3amuThl oT Koppo3uu. [Ipumenenue
METaJJIOB B OBITY W TEXHHUKE. ODKCIEPUMEHTAIbHbIE METOJbl HM3y4EHHsS] BEIIECTB U HX
npeBpaieHuii M3ydyenue komekunu «MeTamibl U CIIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOMIOJCHHEe W OMUCAHHME JEMOHCTPALMOHHBIX U JabOpaTOPHBIX
OTBITOB (B3aUMOJEUCTBUE THUAPOKCUIA QIIOMHHHS C pacTBOpaMH KHCIOT M IHIeJOoYeH,
KaueCTBEHHbIC PEaKI[MU Ha KaTHOHBI MeTauioB). Pacuéruble 3amaun Pacu€Tsl Macchl BelecTBa
win o0béMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OTHOTO U3
YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, pacYEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKILMK, €ClIM OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumusg W xu3Hb Ponb Xxumum B 00€CHEUYEHHUH HKOJOTHYECKOM, JHEpPreTH4ecKol u
MUIIEBOM OE30MaCHOCTH, Pa3BUTUU METUIMHBL. [lOHATHE O HAy4YHBIX METOJaxX IMO3HAHUS
BEIIECTB M XUMHUYecKuX peakuuid. [lpeacraBnenus o0 0OmUX HAYYHBIX MPUHIIHUIAX
MIPOMBILIJIEHHOTO TMOJIYYeHHUs! BaXHEHIIMX BeulecTB. UenoBeKk B MUpE BEIIECTB U MaTEPHUAJIOB:
BOKHEWINIME CTPOUTENbHBIE MaTepHallbl, KOHCTPYKLIMOHHBIE MaTepHaybl, KpacKd, CTEKJIO,
KepaMMKa, MaTepHalibl JJis AJIEKTPOHUKH, HAaHOMAaTepuasbl, OPraHUYECKUE U MUHEpaIbHbIE
ynobpenus. XuMHS H 3J0pOBbE YeNOBEKa: TIPaBHJa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemapaToB, TMpaBHiIa O€30MacHOTO HCIIOJB30BAHUS TIPEraparoB OBITOBOW XHMHUU B
MOBCETHEBHOM KU3HU.



MexmpeameTHble ¢Bs3M Peannsanus MEXIpeIMETHBIX CBS3€H MpU U3y4eHHUU OOuIel u
HEOpraHuueckod xuMuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHHWE KakK OOIIMX
€CTECTBEHHOHAYUHBIX TMOHATUM, TaK W TOHITHH, SBISIIONIUXCS CUCTEMHBIMHU JUISI OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHATHUS: HAay4dHBIA (DaKkT, THIIOTE3a, 3aKOH, TEOpPHS,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJEUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: mMaTepus, SHEPrusi, Macca, aToM, 3JEKTPOH, [POTOH, HEMTPOH, HOH, W30TOI,
PaZvoaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kieTka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTEI,
BUTAaMUHBI, OOMEH BEIIECTB B opraHusme. I'eorpadusi: MUHepasbl, TOPHbIE MOPOJbI, MOJIE3HBIE
HCKOIIae€Mbl€, TOIIJIMBO, PECYPCHI.

Texnomorus::  XUMHuYecKas  IPOMBIIUIEHHOCTb,  METAJUIyprus,  HPOU3BOACTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaNIOB, AJIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

- OCO3HaHHME 00YJAIONUMHUCS POCCUNUCKON T'PAKIAHCKOW UIEHTUYHOCTA — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIEIICHNIO; HATMYHE MOTHUBAILMU K O0yUEHHIO;

- 1IeJIEHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN TUYHOCTH Ha OCHOBE KIIIOYEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

- TOTOBHOCTb U CHIOCOOHOCTH 00Y4YaIOIIUXCsl PyKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIMMHU LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pazoBaHus;

- HaJlM4yHe MPaBOCO3HAHUS HKOJIOTUYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTH IIENIU U
CTPOUTD KU3HEHHBIC IJIAHBI.

JIndHOCTHBIE pE3yJabTaThl OCBOEHHUS Kypca JOCTUTalOTCS B EIUHCTBE Y4eOHOU W
BOCIIUTATENIbHON JAESATENIBbHOCTH B COOTBETCTBUM C I'YMAaHMCTHYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU M UJEaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
MPUHATHIMU B OOLIECTBE HOPMaMH M MpaBUJIaMH MOBEJCHHS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHHUs, CaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH OOYYarOIIUXCS.
JIMYHOCTHBIE ~ pe3yNbTaThl OTpPaXalT CPOPMHPOBAHHOCTH OIbITA MO3HABaTENbHON U
MPAKTUYECKON JIEATEIBHOCTH O0YYAIOMINXCS 110 peau3alliy MPUHATHIX B OOIIECTBE LIEHHOCTEH,
B TOM YHCJIE€ B YACTH:

1) - rpaxIaHCKOTO BOCIUTAHUS: OCO3HAHUS OOYYAIOIIUMKCS CBOMX KOHCTHTYI[HOHHBIX
mpaB U OOS3aHHOCTEH, yBa)KE€HUSI K 3aKOHY U MPABOMOPSAKY; MPEACTABICHHS O COIHMAIbHBIX
HOpMax U MpaBUJIaX MEKJIMYHOCTHBIX OTHOIIEHUI B KOJJIEKTUBE;

- TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENbHOCTH MPU CO3TAHUMU Y4eOHBIX
MPOEKTOB, pEIICHWH YUeOHBIX U T[IO3HABATENbHBIX 3ajad, BBITIOJHEHUU XUMHUYECKUX
AKCMEPUMEHTOB; CIOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTHI IPYrUX MPU aHATHU3€ PA3IMYHBIX BHJIOB YU€OHOU eSTEIbHOCTH;

2) - MaTPUOTHYECKOTO BOCIUTAHUSA: [IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY H
Hay4HOMY HacJIeINI0 OTE€UYECTBEHHOU XUMUU;

- YB&XXEHHUS K MPOLIECCY TBOPYECTBA B OONACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKCHUS HAyKH €CTh PEe3yNbTaT MJIUTENbHBIX HAONIOICHUH,
KPOIOTJIMBBIX AKCIIEPUMEHTAIbHBIX TMOHUCKOB, MOCTOSHHOTO TpyJla YYE€HBIX U MPAKTUKOB;
WHTEpeca W MO3HABaTEeNbHBIX MOTHBOB B MOJIYY€HUU U TOCIEAYIOIMIEM aHain3e UHPOpMAIUU O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;



3) - IyXOBHO-HPABCTBEHHOTO BOCIUTAHUS: HPABCTBCHHOTO CO3HAHUS, 3TUYCCKOIO
MOBEJICHUS; CIOCOOHOCTH OLICHMBATh CUTYyallMH, CBA3aHHBIE C XUMHYECKUMU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LICHHOCTH;

- TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEACHUE M IMOCTYNKH CBOMX TOBAPUILEH C MO3ULIHN
HPABCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) - ¢bopMHpPOBaHUSA KyJAbTYPHl 370pPOBbS: IMOHMMAHHsS I[EHHOCTCH 3J0pOBOTO U
0e3omacHOTO 00Opa3a >KH3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICUXUYECKOMY 37I0POBBIO;

- coOro/IeHus mpaBuil 0E30MacHOr0 OOpaIeHUs C BEIICCTBAMH B OBITY, MMOBCEIHEBHO U
KU3HHU U B TPYIOBOU JEATEIHHOCTH,

- TIOHMMaHHUsl [EHHOCTH MPaBWJI HHAUBUIYAIHHOTO M KOJUIEKTHBHOTO O€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBHIO U KU3HU JIO/ICH;

- OCO3HAHUS TMOCJEACTBUN W HENPUATUS BPEAHBIX MPHUBBIYEK (YIOTPEOICHUS AIKOTOJIS,
HapKOTHUKOB, KYPEHHS);

5) - TpymoBOro BOCHHUTaHHS: KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Yy4eOHO-
HCCIIE0OBATEIILCKON JCATENBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEeITEILHOCTH;

- YCTaHOBKM HAa AaKTHUBHOE Yy4YacTHE B pPEHIEHWH TMPAKTHYECKUX 3a]ad COIHATbHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IKOJIbI);

- MHTEpeca K MPAaKTHIECKOMY HU3YUYEHHUIO Mpodeccuii pa3InyHOTO poja, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

- YBOKEHHUS K TPYIY, JIOISIM TPY/a U pe3yJbTaTaM TPYIOBOU JIESTEIHLHOCTH;

- TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HWHIMUBUIYAIBHOW TpaeKTOpUU OOpa3oBaHMS,
Oynymiei mpodeccun U peam3anui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) - DKOJOrMYECKOrOo BOCIHUTAHHS: SKOJOTHYECKH IEJIeCO00pa3sHOro OTHOMICHHS K
NpUpoJie, KaK HCTOYHHWKY CYIIECTBOBAHHS >KM3HM Ha 3emJie; IMOHMMAaHHS TJ00aJTbHOTO
XapakTepa HSKOJIOTHYECKUX MPOOJIEeM, BIMSHUS HSKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSTHHE
MPUPOJHOMN U COIMATILHOM CPEIbI;

- OCO3HAHHMS HEOOXOIUMOCTH HWCIIOJIB30BAHUS JIOCTHIKCHUH XUMHH IS PEIICHHS
BOIIPOCOB PAIMOHAIBLHOTO TIPUPOJIOTIOIH30BAHNS,

- aKTUBHOT'O HEMPHUATHS JEHCTBHMA, TPUHOCIIIMX BPEA OKPYKAIOIICH MPUPOIHOU cpee,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

- HaJM4usl Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTMYECKON KyIbTYpbI, OIbITA
JESITeTbHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSATH MJICOJIOTUH XeMo(oOuu;

7) - IIEHHOCTH HAy4YHOTO T[O3HAHUSA: CPOPMUPOBAHHOCTH  MHPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

- TIOHMMaHUsl CHeNU(PUKA XUMHUU KaK HayKd, OCO3HAaHUS €€ poiu B (OpPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IEIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroIIeM
MHpE KAaK O €IMHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

- yOeKIEHHOCTH B 0Cc000I 3HAUMMOCTH XMUMHH Ui COBPEMEHHOMW IMBIIIM3ALINU: B €€
T'YMaHUCTHUYECKOW HAMpPaBICHHOCTH M BAXKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuUaIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOA,
DHEPreTHYeCKOM, MUIIEBOW ¢ DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHEI,
o0ecrevYeHny yCIOBHIA YCIENIHOTO TPY/Aa U SKOJOTHYEeCKH KOM(MOPTHOM KU3HU KaXKJIOTO YlIeHa
00I111eCTBA;



- ©CTECTBEHHO-HAay4YHON TI'pPAaMOTHOCTH: IIOHUMAHHUS CYLUIHOCTH METOJOB IIO3HAHMS,
UCTOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJY4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHMS SBICHUH OKPYXKAIOIIETO0 MHpa M MPOUCXOIAIIMX B HEM H3MEHCHHI,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIUXCS JAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

- CcrnocoOHOCTH CaMOCTOSTENBHO HCHOJB30BATh XUMHUECKHE 3HAHUS [UIS PEHICHUS
npoOsieM B pealbHBIX JKM3HEHHBIX CUTYAIMsIX; WHTEpeca K MO3HAHUIO U HCCIEOBATEIIbCKOM
NeSITENIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHHI0 M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM 1O XUMHMHM B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSAMHU;

- HHTepeca K OCOOEHHOCTAM Tpyla B pa3IMUHBIX cdepax MNpodeccuoHaTbHON
JeSITEIbHOCTH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaTbl OCBOEHUS Kypca Ha YpPOBHE CpEIHEro oOIero
00pa3zoBaHus BKIIIOYAIOT:

- 3HauMMble g (POPMUPOBAHMSI MUPOBO33PEHUSI OOYUAIOMIMXCS MEKIUCLUUIIIMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, CIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIN (akT, NPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTrHe);

- yHUBepcajbHble ydeOHble JieHicTBUS  (TIO3HABaTelbHblEe, KOMMYHHUKATHBHbBIE,
perynaTuBHble), obecreunBaioniie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMH 00yJaromuxcs;

- CIOCOOHOCTh OOy4aroIMXCs HCIOJb30BaTh OCBOEHHBIE MEXAUCLUUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHMS W YHHMBEpCalbHble YydeOHbIE JACHCTBHS B IO3HABATENBHOM U
COIMAJIBHOW MPAKTHUKE.

MeranpeaqMeTHble pe3ynbTaThl OTPAKAIOT OBJIAJCHHUE YHUBEPCAIbHBIMH y4EOHBIMU
[TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATHUBHBIMU JCHCTBUAMH.

Ilo3HaBartenbHbIE yHUBEpCATIbHbBIC YUeOHbIE 1eHCTBUS

ba3oBble noruueckue NEUCTBUA: CAMOCTOATENBHO (OPMYIMPOBATh U aKTyaJIU3UPOBATh
po6iieMy, BCECTOPOHHE €€ paccMaTpUBaTh;

- ONpEACNATh LEIU JCSATEIBbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX JOCTHXKCHUS,
COOTHOCHTB PE3YJIbTATHI ACATEIBHOCTHU C IIOCTABICHHBIMU LICIISIMU;

- MCIIOJIb30BaTh NPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIJIEHUS — BBIIEIATH
XapaKTepHble IPU3HAKKM TIOHATHMM W YCTaHABIMBATh WX B3aWMOCBA3b, MCIIOJIb30BATh
COOTBETCTBYIOLIUE MOHATUS JJIs1 OObSICHEHHS OT/ICJIbHBIX (PAKTOB U SIBJICHUIA;

- BBIOMpaTh OCHOBAHMA W KPUTEPUHU Ul KIACCU(UKALMU BEIIECTB U XUMHUYECKUX
peaxkuui;

- YCTaHaBIMBAaThb INPUYUHHO-CIECACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMHU SIBICHUSAMU;
CTPOMThH JIOTMYECKHE pacCyKIeHHUs (MHAYKTHBHbBIC, AEAYKTHUBHBIC, IO aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBAEMBbIX SBICHUAX, (OPMYIHUPOBATH BHIBOJBI U
3aKJIFOUEHUS;

- IPUMEHSATH B MpOILIecce MO3HAHUS, UCIIOJIb3YeMbIe B XUMHH CUMBOJIMUECKUE (3HAKOBBIE)
MO/IeNH, TPeoOpa30BbIBATH MOJIEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYeckas (QopMmyna, ypaBHEHME XUMHUECKOM peakuu — TpU pPELlIeHUH Y4eOHBIX
[IO3HABATENIbHBIX M MPAKTUYECKUX 3aJad, NMPUMEHITh Ha3BaHHBIE MOJEIIBHBIE MPEICTABIICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEAKLUH.

ba3oBele uccnenoBaTenbCKUE JEMCTBHS: BIAAETh OCHOBAMHM METOJOB HAay4HOI'O
IIO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUI;



- (opmynupoBaTh IeNM W 3aJa4d HMCCIECIOBAHMSA, MCIIOJIB30BaTh IOCTAaBICHHBIE U
CaMOCTOSITENIBHO CPOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

- BJIAJICTh HaBBIKAMM CaMOCTOSATEIBHOIO IIJIAHUPOBAHMUS W IPOBEACHUS YUYEHUUECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIONATh 3a XOIOM IIPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JTOCTOBEPHOCTH PE3yIbTATOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOAETAHHON
paborte;

- NpPUOOpEeTaTh OMBIT YUYEHHYECKOW HCCIIEOBATENILCKON M IMPOEKTHOM JAeATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

Pabora ¢ uHpopMmaiuein: OpHEeHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHMKAX HH(OpManmu
(Hay4HO-TIOMYJIIpHAs JIMTEpAaTypa XUMUYECKOTO COJEpaHHs, CIPaBOYHBIE TOCOOMS, PECYpCHI
WnuTepHera), aHamu3upoBaTh HMHQOPMAIMIO Pa3IMYHBIX BUAOB U (POPM TNpECTaBIICHUS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

- (bopmynupoBaTh 3anpochl U MPUMEHSATH pa3jIMYHblE METOJBl IpPU MOUCKE M OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOJTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

- TpuoOpeTaTh OMbBIT UCIOJIB30BAHUS NHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA
U Ppa3IUYHBIX MOHMCKOBBIX CHUCTEM; CAMOCTOSTEIbHO BbIOMpaTh ONTHUMAIbHYIO (opmy
npecTaBiIeHUs] HHPopMaIiu (CXeMbl, TpaQUKH, TUarpaMmbl, TaOIUIIbI, PUCYHKH U IPYTHE);

- HCIIOJIb30BaTh HAYYHBIM $3BIK B KauecTBE CpeJICTBa MpU paboTe ¢ XUMHUYECKOU
uHpopmaluen: NPUMEHATh MEXINpeAMETHble ((U3UYEeCKue M MaTeMaTU4YeCKUe) 3HaKu H
CUMBOJIBI, POpMYIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

- HCIIOJIb30BaTh M MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HAIJIAJHOCTH.
KoMMyHHUKaTUBHBIE YHMBEpCalbHbIE Yy4ueOHbIE IEHCTBMSA: 3alaBaThb BOINPOCHI IO CYLIECTBY
oOcyX/1aeMOi TeMbl B XOJIe AMANOTa W/WIN AUCKYCCUH, BBICKA3bIBaTh UIEH, (GOPMYINPOBATH
CBOM NPEJIOKEHNS OTHOCUTEIIBHO BBINIOJIHEHUS NIPEIJIOKCHHOM 3aa4u;

- BBICTYIATh C MIPE3EHTALMEN PE3yIbTaTOB II03HABATEIBHON NEATEIBHOCTH, TOTYyYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP  BBINOJHEHUM XHMHYECKOTO
IKCIEPUMEHTA, IPAKTUYECKON paboThl IO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro npoekra U (OpMyIMpOBAaTh BBIBOJBI IO pPE3YJbTaTaM IMPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIaCOBaHU MO3ULMHA B X0/1€ 00CYXIeHHsI U 0OMEHa MHEHUSIMH .

PerynsaTuBHble yHUBEpcalbHblEe Y4yeOHbIE AEHCTBUS CAMOCTOSITEIBHO IUIAHUPOBATh U
OCYILECTBIIATh CBOIO IIO3HABATEIbHYI JESATCIBHOCTb, OINpeaessas €€ Lenu M 3a7ady,
KOHTpPOJIMPOBaTh M IO Mepe HeoOXOAUMOCTH KOPPEKTHpPOBATh IpeJUlaraéMblil aJroputMm
NEUCTBUN MpHU BBHINOJHEHUHM YYE€OHBIX M MCCIIEAOBATENIbCKUX 3ajad, BbIOMpaTh HauOoJjee
3ppexTUBHBI crOocO0 MX peleHHs C Y4€TOM IIOJY4YEeHHUS HOBBIX 3HAHUI O BellecTBax U
XMUMHMYECKUX PEAKLHAX;

- OCYIIECTBJISATb CAMOKOHTPOJb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLIEHKH.

INNPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

IIpenmeTHble  pe3ynbTaTbl  OCBOEHHS  Kypca  OTpaxaroT:  C(HOPMHPOBAHHOCTH
IIPEICTAaBICHUM O XUMHYECKON COCTaBJISIOLIEN E€CTECTBEHHOHAyYHOW KapTHHBI MHpa, pOJIU
XMMUU B NO3HAHUHU SIBICHUM MPUPOJIBL, B JOPMUPOBAHUY MBIIIJICHUS U KYJIbTYphl JIMYHOCTH, €&
(GYHKIMOHATBHONM TI'PaMOTHOCTH, HEOOXOJMMOM JJsi pelleHus NpakTUYeCKuX 3aaad |
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOJTHON CpEe;

- BJIQJIEHUE CUCTEMON XMMHUYECKMX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarollne
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000JI04YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSIpHAs Macca, MOJIAPHBIH OOBEM, YIJIEpOIHBIA  CKEJerT,
(GyHKUIMOHATBHAS TPYIIa, pajuKal, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,



YIIE€BOOPOIbI, KUCIOPO U a30TCOJIEpKAIINE COCIMHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHECHHUS);

- TEOPUM U 3aKOHBI (Teopusi cTpoeHus opraHuudeckux Bemects A.M. byrnepoBa, 3akoH
COXpaHEHUsI MAaCChl BEUIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3bIK XUMUU;

- MHUPOBO33PEHYECKME 3HAHMS, JIeKAIIUE B OCHOBE IMOHMMAHUA TPUYUHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SBJICHHHA, (PAKTOJIOTUYCCKHE CBEACHUS O CBOWCTBAX, COCTaBe,
MOJIyYeHUU ¢ OE30MaCHOM HCIOJH30BAHUU BAKHEHININX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- chopMHpOBAaHHOCT, YMEHUH BBISIBIATH XapaKTEPHBIC IPU3HAKH  TOHSTHMA,
YCTaHaBIWBATh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATHS TMPU OMUCAHUU
COCTaBa, CTPOCHMS U MPEBPALLCHUIN OPraHUYECKUX COEANHEHHIA;

- cpOpMUPOBAHHOCTH YMEHHUH HCTOIB30BaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYJST OPraHUYECKUX BEIIECTB
W YpaBHEHUU XMMHYECKUX PEAKIWN, U3rOTaBJIMBATh MOJEIIM MOJIEKY] OPTaHUYECKHX BEIIECTB
JUTSI WILTIOCTPAIIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

- chOpMHUPOBAHHOCTh YMEHUW  YCTaHABIMBATH TMPUHAJICKHOCTh  HM3YyYEHHBIX
OPraHWYECKUX BEIIECTB IO WX COCTaBy M CTPOCHHUIO K OMNPENEIEHHOMY KIIacCy/TpyIie
COCTMHEHU I (YyriieBo10po/isl, KHUCIIOPO/T u a30TCOJIepIKaIIne COCIMHEHMSI,
BBICOKOMOJICKYJISIPHBIC COSMHEHNS), 1aBaTh UM Ha3BaHUS 1O CUCTEMATHYECKOW HOMEHKIIAType
(IUPAC), a Taxke NpUBOIUTH TPUBUAIBHBIE HA3BaHUS OTICIBHBIX OPraHWYECKUX BEIIECTB
(3TWIIeH, TPOMWJICH, AaleTWUJICH, JTWICHIJIUKONb, TJHIEepUH, ¢eHos, QopMaabIeTu,
areTanbJAeTU/l, MypaBbUHAsI KHCJIOTa, YKCYCHas KHCIJIOTa, OJICMHOBAs KHUCIOTa, CTEapUHOBAs
KHCJIOTa, TJII0K03a, GPYKTO3a, KpaxMall, IeJUIH0JI03a, TIIUIIHNH);

- c¢(OpPMHUPOBAHHOCTh YMEHHUS OMNPEAEATh BHUJIBI XUMUYECKOM CBSI3M B OPraHMYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

- chOpPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUSI TEOPUU CTPOEHUS OPraHHUYECKUX
BemecTB A.M. ByrnepoBa misi 0ObSICHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

- 3aKOH COXpPaHEHHs MacChl BEIIECTB;

- copMHpPOBAHHOCT, YMEHHUH XapaKTepuU30BaTh COCTaB, CTpOEHHE, (u3nueckue u
XMMHYECKHE CBOMCTBA TUIMMUYHBIX MPEICTaBUTENICH Pa3IUYHbBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 93TaH, OTWIEH, NPOIMWIEH, aleTWwieH, OyramueH-1,3, mermiOyramuenl,3, OeH307,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAsg U YKCYCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIioio3a, aMHHOYKCYCHAas KHCJIIOTa), WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIHUX XUMUYECKUX peakuuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

- c(OpMHUPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh MCTOYHUKU YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOMHBIA Ta3, Yroip), CHOCOOBI HUX MEPepadOTKU M MPAKTUUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

- c(OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYUCICHUS MO XUMUYECKHUM YpaBHEHHIM
(Maccpl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOJAYKTOB PEaAKIIUN);

- copMUPOBAaHHOCTH yMEHUU BIAJE€Th CUCTEMOW 3HAHUH OO0 OCHOBHBIX METOAAX
HAyYHOTO TO3HAHUS, UCTOJIb3YEMbIX B XUMHUH MPH U3yYCHUH BEIIECTB U XUMUYECKHUX SBICHHIMA
(mabnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUSA [T IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

- cOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBHIIa MOJIL30BAHUS XUMHUECKON TOCyIoi
1 71a00paTOPHBIM 00OPYIOBAaHUEM, a TAKKE MTPaBUIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBHH
C MHCTPYKIIMSIMU TI0 BBITIOTHEHUIO TA0OPATOPHBIX XUMHUYECKUX OIIBITOB;

- ¢(hOopMHUPOBAHHOCTh YMEHUIN IUTAHUPOBATH U BBHIMOJIHATH XUMHUYECKUU IKCIIEPUMEHT
(mpeBpalieHuss OPraHuYecKX BEIIECTB MPU HArPEeBAaHUH, MOJTYUYCHHE dTUJICHA M U3Y4EHHUE €ro



CBOMCTB, KaueCTBEHHbIE pEAaKIMM OPraHUYECKUX BEILECTB, JEHaTypanus OelKoB Ipu
HarpeBaHMH, IIBETHBIC PEaKIUU OETKOB) B COOTBETCTBHU C MPaBUJIAMHU TEXHHKH 0€301aCHOCTU
npu oOpalleHuH C BEIIECTBAMH M JIA00OPaTOPHBIM 000PYIOBaHHEM, MPEACTABIATh PE3yJIbTaThl
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3alucCH ypaBHEHHH COOTBETCTBYIOIIMX pEAKUUN WU
(opMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJbTaTOB;

- chopMHPOBAaHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO MH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBOr nHpopManuu, IHTEpHET U APYTHX);

- c(hOpPMHUPOBAHHOCTh YMEHHU COOJIOAATh TMpaBHJIA SKOJOTUYECKH IIeIIECO00Pa3HOTO
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNEHHBIX OpPraHMYECKUX BELIECTB, NOHMMAas cMbici mnokaszarens [I/JIK, mosicHsaTs Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U IPEJOTBPAICHHUS UX BPEAHOTO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

- JUIs1 00Y4arOIIMXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE NPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHMUI;

- Ui CHeNbIX W CIa0OBUIALIIMX OOy4arolMXCs: YMEHHE HCIOJb30BaTh pelbeQHO
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

[IpenmMeTHbIEe pe3yabTaThl OCBOECHHUS Kypca OTPaXKaroT:

- c(OpMHUPOBAHHOCTh TPEJCTABICHUN: O XMMHYECKOW COCTABIISIONICH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHONIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJHOI cperie;

- BIIAJICHUE CUCTEMOM XMMHUYECKHUX 3HaHUH, KOTOpas BKIIOYAeT: OCHOBOIOJAraroIliue
HOHSTHUS (XMMHUYECKUI AJIEMEHT, aTOM, U30TOI, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAI AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH OOBEM, BaJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTEHECHb
OKHMCIICHMs, XHMHU4YeCKas CBsA3b (KOBAJCHTHAas, MOHHAsA, MeTaJuIn4yeckas, BOJOPOJHAs),
KpUCTaNIM4eCKass  pemeérka, TUIBl XUMHUYECKHUX  PEaKUMi, pacTBOpP,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, HIIEKTPOIUTHYECKAsT AUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTb
XUMUYECKOHN peakuy, XUMUYECKOe paBHOBECHUE);

- TEOPUU U 3aKOHBI (TEOPHsI IIEKTPOJUTHUUECKON TUCCOLMALNY, MEPUOJUUECKUM 3aKOH
J.U. MenzeneeBa, 3aKOH COXpaHEHMsS MacChl BELIECTB, 3aKOH COXPAaHEHMs W IpEeBpalleHUs
SHEPIUM IPU XUMHUYECKHX pEaKLHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKallMe B OCHOBE NOHMMAHHUS MPUYMHHOCTU M CHUCTEMHOCTH
XUMUYECKUX SIBICHUH, (PAKTONOTMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, IOIYyYEHUH U
0€30I1aCHOM HCIIOJIb30BaHUM BA)KHEHIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOU
NeATeIbHOCTH YeJIOBEKa;

- c(hOpPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHble NPU3HAKUA  IOHATHH,
yCTaHaBJIMBaTh UX B3aUMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOIME MOHITHUSA IPH ONUCAHUU
HEOPraHMYeCKUX BEIIECTB U UX MPEBpaIleHUi

- c(OpMHUPOBAHHOCTh YMEHUH HCHOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY JUIS COCTaBJICHUS
dopMynn BelIeCTB M ypaBHEHMH XUMHUECKUX pEaKLUUH, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblii ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TaléHas W3BECTb, HEraml€Has W3BECTb, NIUThEBAs COJA, NUPUT U
Jpyrue);

- c(opMUPOBAaHHOCTb yMEHHM ONpeAesTh BAJIEHTHOCTh U CTENEHb OKHUCIICHUS
XMMHMUYECKUX DJIEMEHTOB B COEAMHEHMAX pa3IMYHOIO COCTaBa, BHJ XHMHUYECKOH CBS3U
(KoBaJIeHTHAs, MOHHAsA, METAJIIMYECKas, BOJOPOJHAs) B COECIUHEHUSAX, TUI KPUCTAJIMYECKOU
PEIETKN KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJIEKYJIsIpHAsi, HOHHAs!, METAJJIMUECKas), XapakTep
Cpelbl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COECIMHEHUI;



- c(hOopMUPOBAHHOCTh yMEHHH YCTAHABJIMBATh NPUHAIICKHOCTH HEOPraHUYECKUX
BEIIECTB M0 MX COCTaBYy K OINpeNeIEHHOMY KJIacCy/TpyNIe COeNMHEHHUH (ITPOCTHIC BEIECTBA —
METaJUIbl U HEMETAJTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIE THAPOKCUIBI, COJIN);

- chopMHpPOBAaHHOCTh YMEHHI pacKphIBaTh CMBICH Tiepuoanyeckoro 3akona JI.M.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMAaTHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

- c(hopMUPOBAHHOCTh yMEHHH XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XMUMMUYECKUX A1eMeHTOB 1—4 nepuoos Ilepuoanueckoil cucrembl xumuueckux snementos 1. U.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COCMHEHUH 10 nepuoaaM U rpynnaMm [lepuoandeckoil cHCTeMbl XMMUYECKUX d1eMeHToB [I.1.
MenneneeBa;

- c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATh) OOLIME XWMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, MOATBEPXKJIaTh CYIIECTBOBAHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIMX XHMHUYECKUX peakuui; cPOpPMUPOBAHHOCTb yMEHHUS Kilaccu(pUIHUpOBaTh
XMUMHMUYECKHE PEaKIUU IO Pa3IMyYHbIM NMpU3HAKaM (YUCIy U COCTaBy PEarupyrouiux BEIECTB,
TerioBoMy 3P (HEKTy peakiuy, W3MEHEHHIO CTENEeHEW OKHCICHHUS SJEMEHTOB, OOpaTUMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa);

- c(opMHpPOBAHHOCTh YMEHHUW COCTaBJISATh YpPAaBHEHHUS pEaKUUN pazIUYHbIX THIIOB,
MOJIHbIE M COKpALEHHBbIE ypaBHEHUS pPEaKIHil MOHHOrO OOMEHa, Y4YHUTHIBas YCIOBUS, NpU
KOTOPBIX 3TH peakluu UAYT 10 KOHILIA;

- c(OpMHUPOBAHHOCTh YMEHUH MPOBOAMUTH PEAKLUHU, MOATBEPXKJIAIOIINE KayeCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELICCTB, PpACHO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

- c(OpMHPOBAHHOCTH YMEHHUU pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBMTENBHBIX PEaKI1il TOCPECTBOM COCTABJIEHUS HIEKTPOHHOIO OajlaHCca 3THX peakiuii;

- ¢(hOpMUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu
OT pa3INYHBIX (PaKTOPOB;

- XapakTep CMEUICHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTHM OT BHEIIHEIO
BozaeiictBus (mpuHnun Jle [larense);

- c(hopMHUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IIPOLECCHI, JIeXkKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YEHUsI CEpHOM KHUCIOTHI, aMMHaKa, a TaKkxke c(hOpPMUPOBAHHOCTh
IpeCcTaBIeHUH 00 OOIMMX HAYYHBIX NPUHLIMIAX U IKOJOTHYECKUX IMPOOJIEMax XMMHUYECKOTO
IIPOU3BOJICTBA;

- C(OPMHUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIUMCICHHUSI C HCIOJIb30BAHUEM MOHATHS
«MaccoBas JI0Js BEIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH TIa30B IMPU XUMHUYECKUX
peakuusax, Macchl BelecTBAa MM 00bEMaA Tra30oB M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOroO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

- chopMHUPOBAaHHOCTh YMEHUHN COOIIIOATh MpaBHia MOJIb30BAHUS XUMHUECKOM MOCynoiM
1 1abopaTOpHBIM 000PYOBAHUEM, a TAKXKe MpaBuiia OOpaleHus ¢ BEIeCTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU IO BBITIOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB;

- c(OpPMHPOBAHHOCTh YMEHUH IJIAHUPOBATh W BBIMOJHATH XUMHUYECKHH HKCIIEPUMEHT
(pa3noxeHue TeEpOKCHJIAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpeAeTeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapboHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBUM C TNpPaBUIAMH TEXHHUKHU
0€301MaCHOCTH MPH 0OpallleHNH ¢ BELIECTBAMU U JIAOOPAaTOPHBIM 000PYA0BaHUEM, ITPEACTABIATD
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



- cOPMUPOBAHHOCTh YMECHHI KPUTUYESCKU aHAIM3UPOBATH XUMUUYECKYIO HH(POPMAIHIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MAaccOBOM KOMMYHHKaluu, MHTEepHET H
JPYTUX);

- c(hOpPMHUPOBAHHOCTh YMEHHMH COOJIOAATH TMpaBHJIA SKOJOTUYECKU IIeIECO00Pa3HOTO
MOBEJICHUsT B OBITYy M TPYJOBOH [EATENPHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolllell MPUPOJIHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHUCTBUS HA >KUBbIE OPTaHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATs Ha nmpuMepax crocoOsbl
YMEHBIIEHUS W NPEJOTBPALICHUS] UX BPEJHOIO BO3JEHCTBUS Ha OpPraHU3M YEJOBEKa; s
o0yJaromuxcss ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS: YMEHHE NMPUMEHSTh 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUS BEUIECTB M XMUMHUYECKUX SIBIICHUM; IJIA CICTBIX U
CIIabOBUIAIINX 00 yIAFOIIUXCS:

- YMEHHE HCIOJIb30BaTh pelibepHO ToueuHyro cuctemy obGosHauenuit JI. Bpaiins mms
3aMUCU XUMUYECKUX (POPMYIL.

TEMATHYECKOE IIJNIAHUPOBAHHUE

10 KJIACC
Ne Tewma ypoxka Kon-Bo | OGopynoBanue
ypoKa yacoB | «Touka poctay
1 [Ipeamer oprannueckod xumuu. Teopus CTpOeHHS 5
oprannyeckux coenuuennii A.M. bytieposa
2 [IpenenbHbIE YTI€BOOPOABI — AJIKAHBI 4
3 Henpenenbabie YIJIEBOIOPO/IBL: AJIKECHB, 9 Hatuuk pH
ATKAMECHBI, ATKUHBI
4 ApOMaTHYECKHE YTIII€BO0POIbI 4
5 [IpuponHble UCTOYHWUKH  YIJIEBOJAOPOJIOB W HUX 5
niepepaboTka
6 Cruptel. DeHon 6 Hatauk pH
JlaTuuk TemmepaTypbl
(TepMorapHsbIii),
TEPMOPEZUCTOPHBIH,
Hatuuk pH
7 Anpaerunel. KapOoHOBBIE — KHCIOTHI. 10 Hatauk pH
CrnoxHbie 3(UpPBI JaTYHK
3JIEKTPOITPOBOAHOCTH
8 VYrineBoasl 5
9 AMUHBI. AMUHOKHUCITIOTHI. benku 6 Hatuuk pH
HaTYUK
3IIEKTPOITPOBOAHOCTH
10 | Ilmactmaccel. Kayuyku. Bonokna 3 Hatuuk pH
HaTYUK
3IIEKTPOITPOBOAHOCTH
11 [IpoekTHas NeATeaTbHOCTh 11
Wroro: 68 yacos
11 KIIACC
No Tema ypoxka Kon-Bo O6opynoBanue
ypoKa 4acoB «Touka pocTta»
1 Crpoenune aromoB. Ilepuonuueckuii 3akoH U 6

[lepuoanueckass cucreMa XUMUYECKHX 3JIEMEHTOB
J.1. MenpaeneeBa

N
(op}

CTpOCHI/Ie BCIICCTBA. MHOF006p3.31/IC BCIICCTB

3 XUMUYECKUE PEAKIIUU 8 TepMope3ncTOpHBIT
JaTYUK TEMIIEPaTyphl

MarauTHas MECIIaJIKa,




JAaTYHK TEMIICPATyPhI

(TepMonapHBlii)
4 Metaniasl 8 JlaTuuk naBiieHus,
JATYUK KUCIIOPOJIa
5 Hewmerannbi 12 Hatunk
AJIEKTPOTPOBOAHOCTH,
MarHuTHas MellaiKa
6 CBs13b HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB 4
7 XHUMMS U )KU3Hb 6 Haruuk pH
8 [IpoekTHas eaTenTbHOCTh 18
Uroro: 68 yacos
Y4eOHO - MeToAUYeCKNA KOMILTIEKC:
1. ABrop cocraButens I'.A. Ilunapea - IIporpaMMbl 3J€KTHUBHBIX KypCOB. XHUMHS
npoduibHoe 06ydenue 10-11 knacc — M, [poda 2016 1.
2. E.B. Tsarmosa — UccnemoBaTennbekasi IeATEBHOCTh yaamuxcs mo xumun — M., ['moOyc,
2017 r.
3. W.M. TuroBa — Xumus u uickycctBo — M., Benrana-I'pad, 2017 r
4. Apremenko A.U., TuxkynoBa WN.B. AnydpueB E.K. — Ilpaktukym mno opranuyeckoit
xumuu — M., Beicimas mikona, 2011 ¢
5. O. Onbrun — OnbITh 6€3 B3ppIBOB — M, Xumus , 1986 r
6. DO.I'pocc, X. Baiicmantens —Xumus 11 J1r0003HarenbHbIX — JI., Xumus JIeHuHTpaackoe
otneneuaue, 2007 r.
7. TLLA.OpxexoBckuii, B.H. J[laBeimoB, H.A. TutoB - TBopyecTBO yuwammxcs Ha

MPAKTUYECKUX 3aHATUSAX IO XUMUU.- M., ApktH, 20091
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