MYHULHUITAJIBHOE BIO/KETHOE OBIEOBPA3OBATEJIBHOE YYPEKIEHUE
«CPEJHSASA OBIMEOBPA3OBATEJIbHASA HIKOJIA Ne66» r.bPAAHCKA

AHHOTAIUA K padoyeil nporpamme
yueOHOro mpeamera «Xumusa» ajs 10-11 kinaccos

PaGouas mporpamma yueOHOTO mpeaMera «XuMHA» 00sA3aTenbHON mpeaMeTHoW obOnacth «EcTecTBeHHO-HAydYHBIE
MIPEAMETBD» SBJSETCS YacThI0 OCHOBHOM 00pa3oBaTelbHON IporpaMmbl cpemnero obmiero obpasosanus (OOIT COO)
MBOY COIII Ne66 r.Bpsiacka, pazpaborana B cooTBeTcTBHU ¢ MyHKTOM 18.2.2 ®T'OC COO Ha ocHoBe DepepasibHOIM
paboueil mporpamMMmbl M0 XUMHH ¢ Y4€ToM Temartuueckoro muaHupoBanuss GI'BHY «UHcTUTYT cTpareruu pa3BUTHS
oOpazoBanus» Poccuiickoit akagemun obpa3oBanus u peanusyercs 2 roga ¢ 10 mo 11 kmacc.

Pabouas nporpamma paspaboTaHa yduTesleM XHUMHMU IIKOJIBI ¢ Hcnoias3oBaHueM «KoHcTpykropa pabounx
nporpaMm» caiita «Equnoe conepxanue oomero o0pa3oBaHus» B COOTBETCTBUU ¢ [lonokeHnem o pabodux nmporpammax
U OIpeneNseT OpraHu3alHi0 00pa30BaTENbHON AEATENBPHOCTH YUMTENs B INKOJE IO mpeaMery «Xumus». Pabouas
MporpaMMa COJEPKHT CIEIYIOINE CTPYKTYPHBIE JJIEMEHTHI:

-TIOSICHUTEIIEHYIO 3aIIHCKY;

-00LIYI0 XapaKTEPUCTHKY yuyeOHOTro npenmeTa « X UMUI»;

-1IeJT U3Y4YeHHUs y4eOHOTro rpenaMeTa « XUMUS;

-MeCTO y4eOHOro npeaMeTa « XUMUs» B yUeOHOM IUIaHE;

-coJlepKaHHue y9eOHOTo IpeaMeTa «XUMU»;

-IIJIaHUPYEMBbIE Pe3yIbTaThl (INUHOCTHBIE, METAIIPEAMETHBIC U IPEIMETHBIE);

-TeMaTH4ecKoe IIaHUPOBaHKUE, CHOPMHUPOBAHHOE C YUETOM paboyel mporpaMMbl BOCIIUTAHUSI U BO3MOXKHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma o6cyxneHa Ha 3acenanuu [IIMO yunTeneil ecTecTBEHHO-MaTEeMaTHIECKOTO IMKIIA, TPUHATA
pemreHreM megarorudeckoro coera (rmporokxon Nell ot 29.08.2023r.), yrBepxkaeHa npukaszoM mo MbOY COL Ne66
r.Bpsitacka Ne170 ot 29.08.2023r. B kayecTBe wactu conepxanus OOIl COO

Ha ocHoBe manHOW mnporpammbl yumurtenem paspabateiBactcss KTII B coorBerctBum c IlomokenmeMm o
KaJIeHIApHO-TEMaTUYECKOM IUIAaHUPOBAaHMM IO Y4eOHOMY Impeamery, Kypcy, moxymo. KTII paccmartpuBaercs Ha
3acenannu [IIMO u cornacyercs ¢ 3amecturesnieM mo YBP.

Beinucka
M3 OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus

PABOUYAS ITPOTPAMMA
yueOHOro npeamera «XuMHs»
s odyuarommxcs 10-11 kiaaccon
(0a30BBIi YPOBEHbD)

CPOK peajin3auuu 2 roaa

MNOSACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma ydeGHOTO mpenmera «XuMmus» (mpeamerHas obnacTh «EcTecTBEeHHO-Hay4HbIE MPEIMEThI») Ha
YPOBHE CpeJHero oOiero o0pa3oBaHWs COCTaBJICHA Ha OCHOBe TpeOOBaHHI K pe3ysibTaTaM OCBOCHHS IPOrPaMMbI
cpeanero obmero obpazoBaHusi DenepanbHOr0 roCyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEOHEro OOIIero
obpazoBanus (PI'OC COO), denepanbHOil 00pa3zoBaTebHON MporpaMmsbl cpegHero obmero oopazosanus (OOIT COO),
denepanbHoll pabodeld mporpaMmbl 1o yueOHOMY mpenmery «Xumus» 06azoBoro ypoBHs (DPIT «Xumus»), a takxke
OPHEHTHPOBAHA Ha IIeJIeBbIC IPUOPUTETHI, cHOPMYIMPOBaHHbIE B erepaibHON paboueil mporpaMMe BOCIIUTAHHS.

OBHIAS XAPAKTEPUCTUKA YUYEBHOI'O IPEJIMETA «XUMMUSI»

Xumuyeckoe o00pazoBaHHE, IOJy4aeMO€ BBITYCKHUKAMHU OOIIe00pa3oBaTeNIbHOW OpraHU3aIUuy, SIBIISICTCS
HEOThEMJIEMOI YacThi0 WX 00pa3oBaHHOCTH. OHO CITYy)KHT 3aBEPUIAIONIMM 3TAllOM PEaTM3alliil Ha COOTBETCTBYIOILIEM
eMy 0a30BOM ypOBHE KITFOUEBBIX IICHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEME XUMHUECKOTO 00pa3oBaHus. DTH IICHHOCTH
KacalTCs MO3HAHMS 3aKOHOB TPUPOBI, (OPMHUPOBAHHS MHPOBO33PEHHUS M OOIMIEH KyIbTYphl YENOBEKa, a TaKXKe
9KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIIEHHWSI K CBOEMY 3J0pPOBBIO M NpPHPOJHOW cpene. Peanmm3yercs Xummudeckoe
oOpa3oBaHre OOYYAMOIIMXCS HAa YPOBHE CPEIHEro 00IIero oOpa3oBaHMs CPEACTBAMU Y4eOHOro mpeamera «XUMH,
CoJIep)KaHUE W IOCTPOCHHE KOTOPOTO OINPENEICHBI B MPOTpaMMe M0 XMMHUU C YYETOM Crenu(UKH HAyKH XUMUH, e
3HAa4YeHUs B TIO3HAHWU MPHUPOIBI U B MATEPHAIHHON KU3HU OOIIECTBA, a TaKKe ¢ YUETOM OOIIMX IieJei W MPHUHIINIIOB,
XapaKTEPHU3YIOIMHNX COBPEMEHHOE COCTOSIHHAE CHCTEMBI CPEeTHET0 001Iero oopazoBanus B Poccuiickoit Deaepanuu.



XuMUSL KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK WIpaeT ocoOyl0 pOJIb B COBPEMEHHOM LMBWIM3ALUH, B
CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KyJabTyphl. OHa BHOCHT CBOH BKJIaJ B ()OPMHPOBAHHE PALMOHAIBHOIO HAYYHOTO
MBILICHHUS, B CO3JIaHUE IIEJIOCTHOIO INPEICTABICHUA 00 OKpYXAlOLIEM MHUPE KaK O €IUHCTBE IPHUPOJbI U 4YEIOBEKa,
KoTOpoe (opmMHpyeTcss B XMMHHM Ha OCHOBE IMOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpa, OCO3HAHUS
B3aMMOCBSI3U MEXKIY CTPOCHHEM BEUIECTB, HX CBOMCTBAMH U BO3MOYKHBIMH 00IaCTsIMU IPUMEHEHUSL.

TecHO B3aMMOZIEHCTBYSl ¢ OPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHs CTajla HEOTHEMJIEMOM YacTbIO MHPOBOU
KYJIBTYPbI, HEOOXOANMBIM YCIOBHEM YCIICIIHOTO TPYAA U XKHU3HHU Kaxaoro wieHa obmectsa. CoBpeMeHHast XUMHUS Kak
HayKa co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHH HaIlpaBjieHa Ha PELICHUE TI00aNBHBIX MPOOJIEM YyCTOWYHMBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPIeTUUECKOM, MUIIEBOH, IKOIOTUIECKOH OE30MaCHOCTH U OXPaHBI 310POBbSL.

B cooTtBercTBMM ¢ OOIMMH LETSIMU M HPUHIOMIIAMH CPEOHEro oOuiero oOpa3oBaHMs COIEp)KaHHE IpeaMeTa
«Xumusi» (10-11 kmaccel, 06a30BbIii ypOBEHb HM3YYCHHs) OPHEHTHPOBAHO MPEUMYIIECTBCHHO Ha OOIIEKYJIBTYPHYIO
MOJATOTOBKY 0Oydaromuxcs, HEOOXOAMMYI0 WM JJs BBIPAa0OTKM MHPOBO33PEHUYECKUX OpPUEHTUPOB, YCIEUIHOTO
BKITIOUYEHUS B KHU3Hb COLMYMa, MPOJOJDKEHUSI 00pa3oBaHMsI B PA3UUHBIX 001acTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBnsomMH TIpenMeTa «XUMHA» SBISIIOTCA 0a30Bble Kypchbl — «OpraHuyeckas xumus» u «OO0mas u
HeopraHuyeckas XHUMHUs», OCHOBHBIM KOMIIOHEHTOM COAEPIKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOil HAayKH: cUCTEMa
3HAHWH 10 HEOPTaHWYEeCKOW XUMHH (C BKIIOUECHHEM 3HAaHUH U3 O0ILIeH XUMIH) U opraHnuecKkord XuMuu. DopMupoBaHue
JAHHOW CHCTEMBl 3HAHMH IPU M3YYEHUH INpenMera o0ecledrBacT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOI000pasus
BEIIECTB Ha OCHOBE OOIIMX MOHSTHUI, 3aKOHOB U TEOPUIl XMMHU.

Enunas cucrema 3HaHMM O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH, & TaKXKeE O
XUMHYECKUX PEaKIUAX, MX CYINTHOCTH W 3aKOHOMEPHOCTAX NpoTekaHus mononHsercs B kKypcax 10 m 11 kmaccos
JJIEMEHTAMH COJEPXKaHUS, MMEIOIIUMHU KyJIbTYPOJOTHUECKUH W NPUKIATHON Xapakrep. ODTH 3HAaHHUS CIIOCOOCTBYIOT
MMOHMMAaHUIO B3aMMOCBS3M XHUMHM C JPYTMMH HayKaMH, PacKkpbIBalOT €€ poJjib B IMO3HABaTENbHOW U MPaKTHUECKOU
JeSITEIBHOCTH  YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBKEHHS K MPOIECCY TBOpYECTBA B OOJIACTH TEOpUH U
MPAKTUYECKUX MPHIOKEHUH XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JINUYHOCTHO 3HAYMMBIX
npobeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICTHBATh HHOOPMAIIUIO M IPUMEHSTh €€ AJIs MOMOJHEHHS 3HAHUH,
pelieHHs MHTEIICKTYaIbHBIX M DKCIIEPHUMEHTANBHBIX HCCIIEeOBAaTeNIbCKUX 3a/ad. B menom cojepkaHue y4deOHOTO
npeamera «XWMHUS»  JAHHOTO  YPOBHS  HM3YYGHHS OPHEHTHPOBAaHO Ha (opmupoBaHue y  oOydaroIuxcs
MHUPOBO33PCHUECKOH OCHOBBI Ul TNOHMMaHuA (Quiaocodckux HAeH, Takux Kak: MaTepHaJbHOE EAMHCTBO
HEOPraHMYECKOro W OpraHMYecKoro MHUpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM MW CTPOCHHUEM,
MI03HaBa€MOCTh HPUPOAHBIX SIBICHUH MYTEM HIKCIEPHUMEHTAa M PELICHUS MPOTHBOPEUYMH MEXIy HOBBIMU (pakTamu u
TEOPETUYECKUMH NPEANOChIIKAMH, OCO3HAHUE POJM XMMHH B PELICHWH 3KOJIOTHYECKHX MPOOJeM, a Takke Hpoliem
cOepeXeHUs IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHMSI HOBBIX TEXHOJIOTHHA U MaTepHalOB.

B mpakrtuke mpenogaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHUs, TaK M Ha YPOBHE CPEIHETO
of1ero o0pa3zoBaHus, IPH ONPEACICHUHN COAEPKATEIbHON XapaKTepUCTUKHU LeJed W3ydeHHs MpeaMeTa HalpaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO TNPHU3HAETCS (OPMHUPOBAHHE OCHOB XMMHYECKOH HayKH Kak O0JacTh
COBPEMEHHOTO €CTECTBO3HAHMA, MPAKTUYECKON JEATENIbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOMU
KyJbTypbl. C METOJMUYECKON TOYKU 3pEHHS TaKOH MOIXOJ K ONpeNesICHHIO Lefieil N3ydeHus IpeaMeTa SBISeTCs BIIOJIHE
OIIpaBJIaHHBIM.

HEJU U3YUYEHUS YYEBHOI'O ITIPEJIMETA «XUMMUS»

['TaBHBIMH TI€SIMU U3y4YeHUS peaMeTa «XuMus» Ha 6azoBoM ypoae (10 —11 ki1.) sIBIsIFOTCS:

e (hopMHpOBaHME CHCTEMBI XUMHUYECKUX 3HAHUN KaK BaKHEHINEH COCTABIIAIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI MUPA,
B OCHOBE KOTOPOW JIeXKaT KIFOYEBbIE MOHITHSA, PYHAAMEHTAIbHEIE 3aKOHBI U TEOPUH XHMHHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHHE ¥ TOHWMAHWE CYIIHOCTH JOCTYIHBIX OOOOIICHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBaHHE M pa3BUTHE NPEACTABICHMI O HAy4YHBIX METOAAX IO3HAHMS BELIECTB M XMUMHUYECKHUX PEaKIHi,
HEOOXOIUMBIX Ul IPUOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B MUPE BELIECTB M XMMUYECKUX SIBICHUH, MMEIOIINX
MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEAHEBHOMN KU3HU;

® pa3BUTHE YyMEHHHA U CHOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHUEM XHMHUYECKOTO
AKCIIEpUMEHTA, COOJIOICHUEM TIPABIIT O€30TIaCHOTO OOPAIEHHUS C BEIIECTBAMH.

Hapsiny ¢ atum, copepkaTenbHas XapakTepUCTUKA LeNel W 3a1a4 M3ydeHHs MpeaMeTa B MporpamMMme Mo XUMHU
YTOYHEHa ¥ CKOPPEKTHPOBaHA B COOTBETCTBHHU C HOBBIMH NPHOPUTETAMH B CHCTEME CPEIHEro OO0Iero oopa3oBaHUS.
CeroyiHs B IIpeTioJJaBaHUN XUMUH B OOJIbIICH CTETIeHH OTIAETCS MPEANOYTEHHE PAKTUYECKOW KOMIIOHEHTE CO/IepKaHUs
00y4eHusi, OpUEHTHPOBAaHHOM Ha NOATOTOBKY BBITYCKHHKa OOIIE00pa30BaTENbHOM OpraHM3allM{, BIIAACIOLIETO HE
HaboOpoM 3HaHUH, a QYHKIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU U YMEHHUSIMUA aKTUBHOTO MOJTY4EHUs 3HAHUN 1
MPUMEHEHUS UX B PEaIbHOM )KU3HU JIJISl PEIICHUS IPAKTHUYECKHX 3a/1a4.

B cBsi3M ¢ 3TUM Tpu U3ydYeHHMHU MpeaMeTa «XUMUs» AOMHHHpPYIOIIeEe 3HAYeHHE MPHOOPETAIOT Takue LeIH M
3aJa4uu, KaK:



amanranus 00ydJarolmuXcs K YCIOBUSM JUHAMHYHO PAa3BHBAOIIEIOCS MHUpPa, (OPMHUPOBAHHME HHTEIIEKTYaTbHO
Pa3BUTOW JHYHOCTH, TOTOBOW K CamMOOOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTCIHLHOMY IPUHITHIO TPaMOTHBIX
pellieHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPHUMEHECHHUEM;

dhopmupoBaHre y OOYYArOMIMXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITHH), MMEIONTNX YHHUBEPCAIHHOE
3HAUYCHHE JUIS Pa3IMYHBIX BUJOB JIEATCIILHOCTU: PEIICHUS NpoOJieM, MOWCKa, aHajau3a W o0paboTku uH(OpMAIUy,
HEOOXOIUMBIX JUISI IPUOOPETEHUS OMBITA JIESTEIBHOCTH, KOTOPask 3aHUMAET BaXKHOE MECTO B MTO3HAHUHM XUMHH, & TAKKE
JUISL OLEHKHM C TIO3WIMH 3KOJIOTMYEeCKOW 0E30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHYECKHX IPOIIECCOB Ha
OpTaHU3M YeJIoBeKa U MPUPOJHYIO CPENLy;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, WHTCIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyYaroIuxcs:
CTIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUS MO XUMHH B COOTBETCTBHH C )KH3HEHHBIMH TOTPEOHOCTAMH,
WCIIOJIb30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJOTHH JUIS MOMCKA M aHaju3a Y4eOHOW W HAyYHO-TIOMYJISIPHOU
nH(GOPMAITUU XUMUYECKOTO COACPIKAHNUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYYAIOIIUXCS ACCOIUATHBHOIO M JIOTHYECKOTO MBINIICHUS, HAOI0IaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOAHMMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWU U TPOBEIACHUH
XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYaromuXcs YOSKIEHHOCTH B TYMaHHCTUYECKOW HAINPABICHHOCTH XMMHWU, €€ BRKHOW POIU B
pelieHr: TIO00ATBHBIX TPOOJIEM paIMOHATIBHOTO MPUPOAOIONB30BaHMS, TOMOIHEHHUSI SHEPTeTHUECKUX PECYPCOB U
COXPaHEHUsl TIPUPOJTHOIO PABHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OCPEIKHOTO OTHOUICHHMS K TPUPOAEC M CBOEMY
310pPOBbIO, a TAKIKE HpI/IO6p€T€HI/ISI OIlbITa UCIIOJIL30BAHUSA ITOJTYUCHHBIX 3HAHUN AJId TIPUHATUA T'PaMOTHBIX pCHICHI/Iﬁ B
CUTYallUsIX, CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMH.

MECTO YYEBHOTI'O IPEJJMETA «XUMMHS» B YYEBHOM IIJIAHE
OOmee 9ucio 4acoB, OTBEACHHBIX IS M3YYCHHS XMMHHW, Ha 0a30BOM ypOBHE CpeIHEro oO0Imero oOpa3oBaHUS,
cocrasiseT 68 uacos: B 10 kmacce — 34 vaca (1 gac B Hememo), B 11 kmacce — 34 gaca (1 gac B HeEIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHMYECKAS XUMUA

Teopernyeckue 0OCHOBbI OPraHMYECKOH XUMMU

IIpenMer opraHmdeckodl XUMHH: €€ BO3HHKHOBEHHE, pPa3BUTHE M 3HAYCHHE B IIOJIYYEHHH HOBBIX BEIIECTB W
MaTepuaioB. Teopusi cTpoeHusl opraHuueckux coequHeHuid A. M. BytiepoBa, e€ ocHOBHBIE moioxkeHHS. CTPYKTYpHBIE
(dbopMynbl opraHMdeckdx BemiecTB. [omororus, wu3omepusi. XWUMHUYECKas CBS3b B OPTraHMUYECKUX COCAMHEHHAX —
OJIMHApHBIE U KPATHBIE CBS3H.

[IpencraBaenne o KiIaccu@UKaMu OpPraHUYECKMX  BemIecTB. HOMEHKIaTypa OpraHHYeCKHX COCTUHEHUI
(cuctemaTHueckas) ¥ TpUBHAJIbHBIC HA3BAaHHS BaXKHEUIITNX MPECTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METO/bl M3YYEHHUS BEILECTB M MX NPEBPAIICHUH: O3HAKOMJIGHHWE C 00pa3uaMH OpraHH4ecKuX
BEIIECTB M MaTepHaJaMM Ha MX OCHOBE, MOJAEJIMPOBAHHE MOJIEKYJ OPraHMYECKHX BEILIECTB, HAOJIIOJCHHE M ONHCAHHE
JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHNI0 OPTraHMYECKHUX BEIIECTB MpPH HarpeBaHWH (TUIaBJI€HHE, OOYTIMBAHHUE U
TOpEeHHE).

Yraesoaopoasl

ATKaHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKHMH psia. MeTaH M 3TaH — MpOCTEHIINE IpeICTAaBUTENH aJKaHOB:
¢u3nueckue M XMMHUYECKHE CBOMCTBA (peakUMy 3aMeIleHUs] M TOpPEHHA), HAaXOXICHHE B MNPHUPOJAE, IMOJydYCHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH psA. DTUJIEH W MPOMWIEH — MPOCTEHIINE MPEACTAaBUTENN ATKEHOB:
¢u3nueckue W XMMHYECKHE CBOWCTBAa (PEakUWMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALUH, OKUCICHHUS H
MOJIMMEPH3ALINH ), TIOJTyYeHUE U IPUMEHEHHE.

Ankaguensl: OyraaueH-1,3 u MertwnOyragueH-1,3: CcTpoeHHE, BaKHEHIIME XMMHYCCKHE CBOMCTBAa (peakiius
nonumepu3anun). [lomydenne CHHTETHYECKOTO KayayKa U Pe3HHBI.

AJKHMHBI: COCTaB M OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUH psill. ALIETHIIEH — IPOCTEHIINI peACTaBUTENb aJIKHHOB!
COCTaB, CTpOEHHE, (U3MUYECKHE W XUMHUYECKHE CBOWCTBA (peakUWu THAPUPOBAHMS, TaIOr€HUPOBAHUS, THIpaTallHy,
TOpEeHWsl), TOJyYeHHE U IPUMEHEHHE.

Apensbl. bensoin: coctas, ctpoeHre, GU3NUECKUE M XUMUYECKUE CBOWCTBA (PEaKIMy TaJIOreHUPOBAHMS U HUTPOBAHMS),
MOJy4YeHUE U MpUMEHeHHue. Toayon: cocmas, cmpoenue, usuieckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUposanus
U Humposamusi), noayuenue u npumernenue. TOKCHYHOCTH apeHOB. ['eHeTHuecKas CBS3b MEXIYy YITIEBOJOPOAAMH,
MIPUHAIEKAIUMH K Pa3TUIHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKH YriIeBOn0opoaoB. IIpupoanslil ra3 u nomytHele HedTsHbIE ra3el. HedTh 1 €€ npoucxoxxaeHue.
CrniocoOrl epepaOoTKK HETH: EPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaTUTUYeCKUH ), nuposn3. [IpoaykTel nepepaboTku
He(TH, X IPUMEHEHHE B IIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yroib U MPOAYKTHI €ro nepepadoTKy.



OKcliepUMEHTaNbHBIE METOJbl M3YYEHHsI BEIIECTB M WX NPEBpalICHUN: O3HAKOMIIGHHE C 00pas3laMu IL1acTMacc,
KaydykoB U© pe3uHbl, komnekoun «HedTs» w©  «Yromp», MomeaMpoBaHHE MOJIEKYN —YIJIEBOAOPOIOB |
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTUUECKON pabOThI: OIyYeHNE STUICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnele 3anaun.

Brruncnienust no ypaBHEHHIO XUMHYECKOW peakuu (Macchbl, 00b&Ma, KOJMYeCTBa HCXOAHOTO BEIECTBA MM HMPOIyKTa
PeaKIyy 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOT'O M3 UCXOIHBIX BEIIECTB MM MPOILYKTOB PEaKIin).

Kucinopoacoaep:xkaiiue opranudeckue coenHeHust

[IpenenpHble ONHOATOMHBIE CIIUPTHI. METaHON M 3TAaHON: CTPOEHHUE, (PU3NUYECKHE M XMMUYECKUE CBOMCTBA (PeakIyHu C
AKTHUBHBIMH METaJJIaMH, TaIOr€HOBOIOPOJIaMH, TOpEHHE), TpuMeHeHne. BogopoiHbie CBsI3H MEXy MOJIEKYJIaMHU CIIUPTOB.
[elicTBue MeTaHOa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble CHMPTHL. OTHICHIVIMKOAb W TJIMLEPUH: CTPOEHHE, (QHU3MUECKHE M XHMMHUYECKHE CBOWCTBA
(B3auMozeHCTBHE CO WIETOYHBIMU METaUlaMM, KadeCTBCHHAs peakLusi Ha MHOIOAaTOMHbIE cHIupThl). JleificTBue Ha
OpraHu3M yenoBeka. [[puMeHeHre rnuLepruHa U 3TUIICHTITHKOJAL.

deHon: cTpoeHUE MOJIEKYIbI, (PU3NUECKUe U XUMHYecKHe cBoiicTBa. Tokcuunocth penomna. [lpumenenue gpenona.

Anpnerunpl U kemoHwvl. DopMmanbaerul, auneTaabAerul: CTpOeHHe, (pusndeckne W XMMUYECKHE CBOWCTBA (peakuuu
OKHCJICHUS 1 BOCCTAHOBJICHHS, KAUECTBEHHBIE PEaKIiH), MOyYeHNE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpelenbHble KapOOHOBBIC KUCJIOTHI. MypaBbUHAs M YKCYCHAasl KHCJIOTBI: CTpOCHME, (QU3MYecKue u
XMMHYECKHE CBOWCTBa (CBOWCTBa, OOmIMe sl Kjacca KHCIOT, peakuus dTepuHuKaliu), MOTydeHHe W MPUMEHEHUE.
CreapuHOBasi U OJICMHOBAasl KUCJIOTHl KaK NPEACTABUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MpblIa Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIee ACHCTBHE.

CroxHble 3QUPBl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupbl. ['maponus >xupos.
IIpumenenue xxupoB. buonornueckas posib KHUPOB.

YreBoabl: cocTaB, Kiaccu(puKaIys yriieBoA0B (MOHO-, TU- U TIOJHCcaxapusl). | TF0K03a — mMpOCTEHII MOHOCaXapu/;:
0COOEHHOCTH CTPOEHHUSI MOJIEKYNbI, (U3MYECKHe W XMMUYECKHe CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCIIEHNE aMMHAaYHBIM pacTBOpoM okcupaa cepedpa(l), BoccraHoBieHne, OpoXKeHHE TIFOKO3bI), HAX0XKIEHHE B IPUPOJIE,
npuMeHeHue, 6rnonornueckas poib. Porocunres. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemono3a Kak npupoHbie nonuMmepsl. CTpoeHHe Kpaxmalia U HeUTio103bl. OU3NUecKie U XUMUYeCKHe
CBOHCTBa Kpaxmaia (THIPOJIN3, KAUeCTBEHHAS PEaKIHsI C HOJIOM).

OKcIiepUMEHTANbHBIE METOABI W3Y4YCHHUS BEIISCTB M HMX MpPEBpallleHWd: NpoBeJeHHE, HAONIOJCHHE W OIHCAHHE
JE€MOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJIA
okcumoM wmemu(ll)), MHOTOATOMHBIX CHHUPTOB (B3amMmojeiicTBue rimmepuHa ¢ ruapokcuaom meau(ll)), ampnernmos
(oxuciieHne ammuadHbIM pactBopoM okcuaa cepedpa(l) u rugpokcunom meau(ll), B3aumopelicTBre Kpaxmaina ¢ HOJIOM),
MPOBeICHNE TPAKTHYECKOH paboThI: CBOWCTBA pacTBOpa YKCYCHOW KHCIOTEHI.

Pacuérneie 3amaun.

BorunciieHust o ypaBHEHHIO XUMHUYECKON peaknuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOAHOTO BEIECTBA MM HPOIYKTa
pEeaKIyy 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOT'O M3 UCXOIHBIX BEIIECTB HIIH MPOILYKTOB PEaKIH).

A3oTcozepKalue OpraHMueCcKHe COeITMHEHNUSI.

AMUWHOKHUCIIOTHI KaK am(oTepHble opranndeckue coeinHenns. Gu3nyeckne 1 XMMUIECKUe CBOWCTBA aMUHOKHUCIIOT (Ha
npuMepe MIMuHa). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTust.

Benku xak npupoiHBbIE BRICOKOMOJIEKYIISIPHBIE COeMHEeHUs1. [lepBiUUHasl, BTOpHYHAsL U TPETHYHASI CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYPALMsl, KAUECTBEHHBIE pEaKy Ha OeJIKH.

OKcIepuMEHTaIbHBIE METOJIbI U3yUYEeHHUs BEILECTB U MX NPEBpAIlEeHUH: HAOII0IeHHE 1 ONHMCAaHUE AEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpaIlus OEITKOB IPH HArPEeBaHUH, IIBETHBIE PEAKIINN OEJIKOB.

BbicokomoliekyasipHbIe COeTUHEHMS

OCHOBHbBIE TIOHSTHSI XHMHHU BBICOKOMOJIEKYJISPHBIX COCJUHEHUI: MOHOMEp, TOJIMMEp, CTPYKTYPHOE 3BEHO, CTEICHb
MOJIMMEPH3allui, CPEeAHsAs MoJeKyisipHas macca. OCHOBHBIE METOIBl CHHTE3a BBICOKOMOJIEKYNSAPHBIX COEIMHEHUH —
MOJIMMEPH3aLIUS U TIONUKOHACHCAIIHSL.

OKCcIepUMEeHTANIBHBIE METO/bI M3Y4YEHUsS] BEIIECTB M HMX NPEBpAIICHUI: O3HAaKOMIICHHE ¢ 00pa3liaMu TPHUPOIHBIX W
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MesxIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaAMETHBIX CBA3eH NMpH HM3ydeHUHM opraHudeckod xumum B 10 kiacce ocymiecTBisieTcsi depes
WCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuie ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHWE, HaydHbI (akT, TUMoTe3a, 3aKOH, TEOpHs, aHaju3, CHHTES3,
KJaccu(uKams, IepuoANIHOCTh, HAOMIOACHNE, H3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE.

®dusnka: MaTepus, HEPrHs, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, SHEPIeTHUECKU ypOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSTHHE BeIeCcTBa, (PU3MUECKHE BETUUNHBI U €IMHUIIBI UX U3MEPEHHUSI.

Buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BelIECTB B OpraHusme, (OTOCHHTE3, OWMOJOTMYECKH AKTHUBHBIC
BeriecTBa (OeKH, YIIeBOABL, XKHUPHI, pepMEHTHI).

I'eorpadusi: MuHEpabl, rTOpHBIE IOPOABL, II0JIE3HbIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.
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TexHoorus: MUIICBLIC TPOAYKTBI, OCHOBBI PALITMOHAJIBHOI'O IUTAHU, MOIOIIIUEC CPCACTBA, JICKAPCTBCHHBIC 1
KOCMCTHUUYCCKHUC IMpCrapaTbl, MATCpHUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBLIAS N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMMHU

XuMu4eckuit aneMeHT. AtoM. SIapo aroma, U30TOIBL. DICKTPOHHAST 000JI0UKa. JHEPreTHUSCKUE YPOBHHU, TIOyPOBHH.
ATOMHBIEC OpOHTANH, S-, P-, d- aeMenTh. OCOOEHHOCTH PACIPEACICHHUS IEKTPOHOB [0 OPOUTAIAM B aTOMax 3JIECMEHTOB
MIEPBBIX YETHIPEX TIEPUOJIOB. DIIEKTPOHHAS KOHPHUTYpAITHs AaTOMOB.

[lepnonmnueckmii 3akoH u Ilepmommdeckas cucreMa XuMmudeckmx dsmeMeHToB J[. WM. MenneneeBa. CBs3b
nepuojuyeckoro 3akoHa u Ileproanueckoil cuctembl XuMuueckux anemeHToB . . MenzeneeBa ¢ COBpeMeHHOM Teopueit
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHCHHS CBOMCTB XMMHYECKHUX JJICMEHTOB W O0pa3yeMbIX MMM MPOCTBIX U
CJIOHBIX BEIIECTB IO FPYIIaM U MepruoaaM. 3HaUCHHUE MePUOIUYECKOT0 3aKOHA B PA3BUTHHU HAYKHU.

Crpoenue BeniecTBa. XUMHUYSCKasi CBsI3b. BUABI XUMUYECKOW CBSI3U (KOBAJICHTHAS HETIOJIAPHAS M TOJSpHAs, UOHHASI,
METaJITN4ecKast). MexaHu3mbl 00pa30oBaHHUsS KOBAJCHTHOW XUMHUYECKON CBs3W (OOMCHHBIM M JIOHOPHO-aKIICTITOPHBIN).
Bognoponnas cBsi3p. BaneHTHOCTH. DneKTpooTpUIaTeIbHOCTh. CTeneHb oOKucieHus. IOHBI: KaTHOHBI M aHWOHBI.

BemectBa MONEKymspHOTO W HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH TMOCTOSIHCTBA COCTaBa BeIIeCTBA. |HITBI
KPUCTAJUIMYECKHUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT THIIA KPUCTAJUIMYECKON PEILIETKH.

[TonsTHe 0 nUcTepCHBIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBas 10Jis BEIIECTBA B PACTBOPE.

Knaccudukanuss HeopraHwmdecknx coennHeHHH. HoMeHKIaTypa HeOpraHWMYeCKHMX BeIIecTB. | eHeTHdeckas CBS3b
HEOPraHWYECKUX BEIIECTB, IPUHAICKAIIUX K PA3IMYHBIM KJIACCAM.

Xumuueckas peakius. Kiaccudukanuss XMMAYECKUX peakiuii B HEOPTaHMYECKOH W OPraHWYecKOW XWMHH. 3aKOH
COXPaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHHUS U MIPEBPALLCHUS SHEPTUU ITPU XUMUUYECKUX PEAKLIMSIX.

CKOpOCTh peakiui, €€ 3aBHCHMOCTh OT pa3inu4yHbIX (akTopoB. OOparmMble peakiui. XUMHYECKOE pPaBHOBECHE.
@akTopbl, BIUSAIOLIUE Ha COCTOAHUE XUMHUecKoro papHoBecus. [Ipunnun Jle Hlatense.

OnekTponutuieckas auccoruanus. CuiabHble U ciadbie 3ekTposuThl. Cpella BOJHBIX PACTBOPOB BEUISCTB: KHCIAs,
HEWUTpaJIbHASL, LIEIOYHAsl.

OKHCIUTETBbHO-BOCCTAHOBUTENIBHBIC PEAKLIUH.

OKCIepUMEHTaIbHBIE METOAbl HM3YYCHHS BEIISCTB M WX MpPEBpalleHUi: aeMoHcTparus Ttadmui «[lepuoauueckas
cUcTeMa XuMU4eckux anemeHToB J[. M. MenpaeneeBa», U3ydeHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIIOJICHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX W J1a0OpaTOPHBIX OMBITOB (Pa3joXeHHWe IIePOKCHAa BOJAOPOJIAa B MPHCYTCTBHH
KaTald3aTopa, ONpeAeNIeHUe Cpelbl PacTBOPOB BEIIECTB C MOMOLIBIO YHHUBEPCAJIBHOTO HMHAMKATOPA, PEaKUUU HUOHHOTO
oOMeHa), IPOBEACHHE MPAKTUIECKOH paboThl «BiiMsHue pa3auuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUM.

Pacuérnsbie 3anaumn.

Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKLUI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, pACYETHI C UCIIOIb30BAHUEM
MOHSITHUS «MACCOBAsI IOJISI BELIECTBAY.

Heopranuyeckasi xumus

Hemerannel. Ilonoxenne nemetamsioB B Ilepumommyeckoil cucteme xummueckux snemeHtoB [[. M. MenneneeBa u
0COOEHHOCTH CTPOCHMsI aTOMOB. DHU3NYeCKHEe CBOMCTBA HEMETAILIOB. AJIOTPONHS HEMETAIIOB (HA MpUMEpPE KUCIOPOoa,
cepsl, pocdopa u yriieposaa).

XuMHAYecKHe CBOMCTBA BaXHEWITUX HEMETaNIOB (TaJlOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoga W KPEeMHHS) U HX
coeuHeHH (OKCH/IOB, KUCTIOPOJICOEPIKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHHIA).

[IpruMmeHeH e BaKHENIINX HEMETAIIJIOB U UX COEIMHEHU.

Meramnbl. Ilonoxxenne wmetamwioB B Ilepuonuueckoil cucteme xumuueckux siaemeHtoB J. WM. Menneneesa.
OCOOCHHOCTH CTPOCHHUS 3JCKTPOHHBIX 000JI0YeK aToMOB MeTayioB. OOmme (usuueckue cBoiicTBa MeTauioB. CIutaBbl
METaJUIOB. DIIEKTPOXUMHUUCCKHUH PsIJT HAPSDKCHUH METaJIOB.

XUMHUYECKUE CBOWMCTBAa BXKHEHIIMX METAIIOB (HATPWIA, KallWH, KajbIMid, MarHUHA, aFOMUHUHN, IIUHK, XPOM, JKeJe30,
MeJb) ¥ UX COCTMHCHHM.

O6mire criocoObl OMyYeHNs MeTaTOB. [[puMeHeHe METAIUIOB B OBITY M TEXHHKE.

OKCIEPUMEHTANIbHBIE METOMBl U3YUYEHUS BEIIECTB M MX MPEBpAIICHUI: W3ydeHUE KOJUIEKUUHU «MeTalabsl U CIIaBb,
0o0pa3IOB HEMETAJIOB, pEIICHUE O3KCICPUMEHTAIBHBIX 3a/1ady, HAONIOJCHHWE U OIUCaHWE JIEMOHCTPALMOHHBIX U
JTa0OpaTOPHBIX OIBITOB (B3aUMOACHCTBHE THAPOKCHAA ATIOMHUHHUS C PACTBOPAMH KHCJIOT W IIEJIoYed, KadeCTBEHHBIC
peakIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérusbie 3anaumn.

Pacuérer Macchl BemecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacCe MIM OOBEMY OIHOTO W3
YYIaCTBYIOIIMX B PEAKITUU BEIIECTB, PacuEThl Macchl (00bEMa, KOTMIECTBA BEIIECTBA) POAYKTOB PEAKIIUU, €CIIH OJTHO U3
BEILIECTB UMEET MIPUMECH.

Xumus v ;KM3Hb

Ponb xuMun B 00€CIIEYCHNH HSKOJIOTMYECKOW, SHEPreTUYCCKOW W IMUIICBON 0€30MacHOCTH, Pa3BUTHH MEIUIIMHEIL
[TonsiTHE O HAYYHBIX METOJIAX MMO3HAHMS BEILIECTB U XUMHUYECKUX PEAKLIUI.

5



[IpencraBnenus 00 OOIMUX HAYYHBIX MPUHIIATIAX TIPOMBIIIUICHHOTO TOTYYCHHS BaXKHEHIITUX BEIICCTB.

UenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAKHEUIIUE CTPOUTEIBHBIC MaTepHallbl, KOHCTPYKIIMOHHBIC MaTepualbl,
KpPacKH, CTEKII0, KepaMHKa, MaTePUAIBI JIJIS AIEKTPOHUKH, HAHOMAaTEepUAIIbI, OPTaHUICCKUE U MUHEPAILHBIC YI00PCHUS.

XuMus W 370pOBbE YEIOBEKA: NpaBHJa HCIIOJNE30BAaHUS JIEKAPCTBCHHBIX IMPEMapaTroB, IpaBuia Oe30MMacHOTO
WCTIONIb30BaHMSI MTPETapaToB OBITOBON XMMHUH B IIOBCEHEBHOM JKM3HU.

MexnpenMeTHbIE CBSI3HU.

Peanmzarus MeXIpeIMETHBIX CBsI3ei MpU M3ydeHUH OO0Iel W HeopraHuveckoi xuMuu B 11 Kitacce oCyIecTBIseTCs
Yepe3 HCIIONb30BaHUE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX IMOHITHHA, TaK W TOHITHH, SBISIOMIMXCS CHUCTEMHBIMH [
OTJENBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MOHATH: HAYy4YHBIH (DakT, rumoresa, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KJIACCU(DHUKAIIHS,
MEPUOANIHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, I3MEPEHHUE, SIBIICHUE.

®dusnka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TOM, PATUOAKTUBHOCTH, MOJCKYIIA,
SHEPreTHYCCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHAE BEIECTBA, (DU3MUYSCKUE BEITUYUHBI U CTUHUIIBI
WX U3MEPEHHSI, CKOPOCTb.

buonorust: xierka, opraHu3M, 3KocHcTeMa, Onocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B
OpraHM3Me.

I'eorpadusi: MuUHEpAITBL, TOPHBIE TIOPOIBI, MTOJIE3HBIE NCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

Texnonorus: XUMHUYECKas MMPOMBIIIJIICHHOCTD, MCTaJLIyprus, IIPOU3BOJACTBO CTPOUTCIIbHBIX MaTcpualiosB,
CENIbCKOXO3SIMCTBEHHOE  TPOM3BOJICTBO,  NHINEBas  IMPOMBIILIEHHOCTh, (hapMameBTHYecKass  MPOMBIILICHHOCTb,
MPOM3BOACTBO  KOCMETHYECKHX  IPENapaToB, IMPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaTE€pPHaliOB,  AIIEKTPOHHAs
MMPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTHH.

IJIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IPOT'PAMMBI IO XUMUUN HA BA3OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUS

JIMMHOCTHBIE PE3YJbTATHBI

OI'OC COO ycraHnaBiMBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOSHHS OOYUYaIOUIMMHUCA MIPOTpaMM CpeaHero o0I1iero oopazoBaHus
(JIMIHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM). HaydHo-MeToandeckoil OCHOBOM Il pa3pabOTKU IDIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHUS MPOTPAMM CPEITHETO 00IIETr0 00pa30BaHUs SIBISIETCS CUCTEMHO- IS TEIBHOCTHBIHN MTOIXO]I.

B cooTBeTCTBUM € CHCTEMHO-IESTENEHOCTHRIM TOAXOIOM B CTPYKTYpE JHYHOCTHBIX PE3YIBTATOB OCBOCHHS IIPEIMETa
«XUMHS» Ha YPOBHE CPEIAHEro 00IIero 00pa3oBaHMs BBIIEICHBI CICIYIOIINE COCTABIIAIONINE:

0Cco3HaHHE O0YJAFOUTIMUCS POCCHUCKON TPpaKIaHCKOH MIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIFHOCTH H
CaMOOIIpeIeIICHHIO;

HaJIMYre MOTHUBAIUH K 00yUEHHIO;

TIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHNX YOSKICHUH IMYHOCTH HA OCHOBE KIIFOYEBBIX IICHHOCTEH U HCTOPHUYECCKUAX TPAIUIIUI
0a30BOI HAYKU XUMUH,

TOTOBHOCTH U CHOCO6HOCTB 06yanOH_lI/IXCSI PYKOBOACTBOBATLCA B cBOCH ACATCIIBHOCTA IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHU,
MPUCYIIMMH LIETOCTHON CHUCTEME XUMHUYIECKOTO 00pa30BaHus;

HaJIMYME NPaBOCO3HAHUA 3KOJIOTHYECKOM KYyJbTYpPbI U CHOCOGHOCTI/I CTaBUTD LCJIN U CTPOUTDH )KU3HCHHBIC ITIJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS TpenMeTa « XUMUs JOCTHTAIOTCS B SAMHCTBE YUeOHOW M BOCIIUTATENEHON NESITEIEHOCTH
B COOTBETCTBHH C T'YMaHHCTHYCCKUMH, COIHMOKYIBTYPHBIMHE, TyXOBHO-HPAaBCTBCHHBIMH IEHHOCTSIMH M HEalaMH POCCHHUCKOTO
TpaxxaaHCKOIro O6HI€CTB21, NPUHATBIMU B OGHICCTBG HOpMaMU W IIpaBUJIaMU TIOBCIACHUA, CHOCOGCTByIOHH/IMI/I npoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTUA U HPABCTBECHHOT'O CTAHOBJICHUA JIMYHOCTU 06yqa}om1/1xc5[.

JIMgHOCTHBIE pE3yNmbTAaTBl OCBOCHHUS TIpenMera «XWUMHSD» OTPaXaroT C(OOPMHUPOBAHHOCTH OIBITa IIO3HABATENLHOU W
MIPAKTUYECKOHN JIESTETBHOCTH 00yUarOIUXCS 110 PeaIN3allMy IPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

0CO3HAHUS 00YYAIOIIUMICS CBOMX KOHCTUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBOKCHHUS K 3aKOHY H IIPABOTIOPSIIKY;

MPEICTABICHHS O COIIMAIBLHBIX HOPMAaX U MPABIIIaX MEIIINIHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH MAEATENBPHOCTH MPU CO3MAaHMM Yy4YEOHBIX TPOCKTOB, pEIICHHH YYCOHBIX W
MMO3HABATEIBHBIX 32124, BEIMTOTHCHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh W IMPHHUMAaTh MOTHBEI, HAMEPEHHS, JIOTHKY U apryMEHTHI APYTHX MpPU aHAIN3E Pa3MYHBIX BUJIOB
y4eOHOU AESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOLICHUS K ICTOPHYCCKOMY U HAYYHOMY HACJICAHIO OTCUCCTBEHHON XUMUM;

YBaXCHUS K IPOLECCY TBOPUCCTBA B 06HaCTI/I TCOPHHU U TPAKTUICCKOI'O IPUMCHCHUA XUMUH, OCO3HAHUA TOT'O, UYTO JOCTUKCHUA
HAYKH €CThb pe3yibTaT JIUTEIbHBIX HAOMIOACHUH, KPOMOTIUBEIX AKCIIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSIHHOTO TPyIa YYEHBIX U
MPAKTHUKOB;

HUHTEpECa U MO3HABATCIIbHBIX MOTHUBOB B ITOJIYYCHUH H MOCICAYIOUIEM aHaJIM3e I/IH(I)OpMaL[I/II/I 0 NEPEAOBBIX NOCTHKCHUAX
COBPEMEHHOM OT€YECTBEHHOU XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHHA:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOTO IOBEACHUS,;

CIIOCOOHOCTU OIICHUBATH CUTYalliW, CBS3aHHBIE C XUMHYCCKUMH SIBICHHSIMH, ¥ TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPHEHTHUPYSCH Ha MOPATHHO-HPABCTBEHHBIC HOPMEI U IIEHHOCTH;
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TOTOBHOCTH OLICHHBATh CBOE TIOBEJCHHUE U IIOCTYIIKM CBOMX TOBApHUIIEH C MO3UIUI HPABCTBEHHBIX U NIPABOBBIX HOPM H
OCO3HAHUE MOCIEICTBUN ITHUX TOCTYIIKOB;

4) popMupoOBaHHUsI KYJbTYPhI 310POBbSI:

MMOHMMaHUS IICHHOCTEH 3I0pOBOTO U Oe30macHoro obpasa Ku3HHU, He0OOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K
c0oOCTBEHHOMY (PU3UYECKOMY U TICUXHUUYECKOMY 310POBBIO;

cOOJTFOIeHUS TIPaBWIT OE30IIaCHOT'0 OOPAIICHHS C BEIIECTBAMHU B OBITY, IOBCEIHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

MMOHMMAaHUSl LIEHHOCTH NPaBWJI WHAUBHIYaJbHOTO M KOJUJIEKTUBHOTO OE€30MACHOTO MOBEACHUS B CHUTYallUsX, YIPOXKAIOLIMX
3I0POBBIO M JKU3HHM JIOJIEH;

OCO3HaHUS MOCIEACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB, KYpEeHHUS);

5) TpyaoBoro BocnMTaAHMSI:

KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKON NEATEIEHOCTH, OOMIECTBEHHO MOJIE3HOW, TBOPUYECKOW U
JIPYTHX BUJAX JESTEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE yJacTHE B PEHICHWH MPAKTHYECKUX 3a]ad COIMAIBHON HalpaBJICHHOCTH (B paMKax CBOEro Kiacca,
IITKOJIBI);

HWHTEpeca K MPAKTUISCKOMY H3YUEHUIO NpodeccHid pa3IMdHOTO pojia, B TOM 4YHCJIC Ha OCHOBE NPUMEHEHHS MPEIMETHBIX
3HAHUU 110 XUMHH;

YBaXXEHUS K TPYLY, JIOISM TPyAa U pe3yibTaTaM TPYJOBOU AEeSITEHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBHAYAILHOW TpPaeKTOPUU OOpa3zoBaHMs, Oyayimed mnpodeccHud W pearn3aluu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYEéTOM JIMYHOCTHBIX HHTEPECOB, CIHOCOOHOCTEH K XUMWH, MHTEPECOB M TOTpeOHOCTEH
00IIeCTBa;

6) 3K0JOrHYeCKOr0 BOCIIMTAHMSA:

9KOJIOTUYECKH 11€1eCO00pa3HOro OTHOILIEHHS K IPUPOE, KaK UCTOYHUKY CYLIECTBOBAHUS KU3HU Ha 3emiie;

MMOHMMaHUS TII00ATLHOTO XapaKTepa SKOJIOTHICCKUX MPOOIIEM, BIMSHUS S3KOHOMHUYECKHX MTPOIIECCOB HA COCTOSTHUE MTPHPOTHON
Y COIMAJIbHOM CpEeJIbI;

OCO3HAaHUS  HEOOXOJUMOCTH  WCIIOJNB30BAHWUSA  JIOCTHXKCHWA XHMHW JUISI  PEUICHHS  BOMPOCOB  PAIlHOHAILHOTO
TIPUPOAOIIONH30BAHHUS;

AKTUBHOTO HENPUATHAS ACUCTBUI, MPUHOCAINMX BpEA OKPYXKAIOMEH TMPUPOAHONW Cpele, YMEHHS MPOTHO3WPOBATH
HeOJIaronpusATHBIE SKOJIOTUYECKHE TTOCIESICTBUS MPEeIITPUHUMAEMbIX JEHCTBUI 1 IPEeJOTBpaIlaTh UX;

HaJqu4¥si Pa3BUTOTO HKOJOTHYECKOTO MEIIUICHUS, JKOMOTHYECKON KyIbTYphI, OMBITA JEATEIBHOCTH JKOJIOTHYECKOMN
HaIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B TI03HABATEIHHOW, KOMMYHHUKATHBHOW M COLMAIBHOW TMPAKTHKE,
CIIOCOOHOCTH ¥ YMEHUS aKTUBHO MTPOTHUBOCTOATH UICOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHMSI:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH U OOIIECTBEHHOMH
MIPAKTHKH;

MOHUMAHUS CIEUU(PUKH XUMUU KaK HayKH, OCO3HaHHS €€ ponu B (POPMHPOBAHHM PALMOHAIBHOTO HAYYHOT'O MBIIIICHHS,
CO3JIaHUU LIEJIOCTHOTO MPEJCTaBIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPHUPOJbLI M YeJIOBEKa, B MO3HAHWU MPHUPOTHBIX
3aKOHOMEPHOCTEH M PEeICHHH NIPOOJIEM COXpPaHEeHHUs MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW IUBWIM3ALMU: B €€ T'yMaHUCTHYCCKOW HANpaBICHHOCTH H
BOXHOW POJM B CO3JaHUM HOBOM 0a3bl MaTepHabHOW KYJBTYphI, PEIICHUH TJO0ANBHBIX MPOOJIeM YCTOHYHBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, DHEPIETUICCKOMN, MHINEBOH M DKOJIOTUYECKON 0e30MacCHOCTH, B Pa3BUTHH MEIUIUHBI, 00eCTIcueHIH
YCIIOBUM YCTICITHOTO TPYAA U IKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOTO WiieHa 00IecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAaHUSI CYIIHOCTH METOJOB ITO3HAHWS, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH UCIIOJIB30BAaTh MOJTydaeMble 3HAHUS JUTS aHAIN3a U OOBSICHEHHS SBJICHUHA OKPYKAIOMIETO MUPA U MPOUCXOAIINX B
HEM HSMGHGHHﬁ, yMeHI/ISI JcJaTh OGOCHOBaHHbIe 3aKJIFOYCHUA Ha OCHOBC Haqumx q)aKTOB U UMCHOIIUXCA OJaHHBIX C ILCIBHO
HOHy‘leHI/IH ,Z[OCTOBepHI)IX BBIBOJIOB,

CITIOCOOHOCTH CaMOCTOSITCJIPHO HCIIONB30BaTh XHMHYECKHE 3HAHWSA JJI PEHICHHS MPOoOJIeM B PEabHBIX JKU3HEHHBIX
CI/ITya]_H/IHX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEILCKOM IeATeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUI0, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAHUHN 110
XUMHH B COOTBETCTBUH C YKM3HEHHBIMH IOTPEOHOCTAMMU;

HHTEepeca K 0COOCHHOCTSAM TPy/a B Pa3IMYHBIX chepax MpohecCHOHATLHON IeITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpeaMmera «XHMHs» Ha YpOBHE CpeaHero oOIiero oOpa3oBaHHs
BKJIFOYAIOT:

3HaYUMBbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHUS OOYUYAIOUMIUXCSA MEXKIUCIUILTUHAPHBIEC (MEXKIPEIMETHbBIC) OOICHAYYHbIC
TIOHATHA, OTpa>1<a}0Hme ECJIOCTHOCTH Haquoﬁ KapTI/IHBI MI/Ipa 158 cneumbmcy METOOOB IIO3HAHMUA, I/ICHOHLB}/GMLIX B
€CTECTBEHHBIX Haykax (MaTepus, BEIICCTBO, JHEPTHs, SBJCHHE, MPOIECC, CHUCTeMa, HAy4YHBIA (DAKT, MPHHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE, HAOIIOICHHE, N3MEPEHHUE, IKCTICPUMEHT U JIPyTHE);

YHHMBEpCalbHble y4yeOHBIC JEUCTBHA  (IIO3HABaTEIbHBIC, KOMMYHUKATHBHBIC, DETYISITHBHBIE), OOCCICUUBAOLIHEC
(dhopMupoBanue GYHKIIMOHATLHOW I'PAMOTHOCTH M COLIMATIbHON KOMITETCHIIMY 00yYaroIIHXCs;

CIOCOOHOCTh  00yYarONIMXCsl  MCIONb30BaTh OCBOSHHBIE MEXIMCHIUIUIMHAPHBIC, MHPOBO33PECHYCCKUE 3HAHUS H
YHHUBepcalbHble yueOHbIe JeHCTBUS B IO3HABATEILHONW U COLIMATIbHOMN MPaKTHKE.



MertanpeaMeTHBIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHAE YHUBEPCATEHBIMHI YIeOHBIMU IMO3HABATEILHBIMH, KOMMYHHKATUBHBIMH
U PeTyJISTHBHBIMH EHCTBUSIMH.

OBJ1ajeHNe YHUBEPCATbHBIMH Y4eOHBIMU O3HABATEJbHBIMYU AeCTBUAMMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHS

CaMOCTOSITEIBHO (OPMYITHPOBATh U aKTyaIN3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATD;

OTIPENENATh LEH ACATSIFHOCTH, 3a/1aBasi ITAPAMETPBI U KPUTSPUH UX JOCTHXKECHUS, COOTHOCHTH PE3yIbTaThl ACATEILHOCTH C
MOCTABJICHHBIMU IIETISIMU;

HCIIOJIE30BATh TIPH OCBOCHHMU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILUICHUS — BBIICIATH XapaKTEpHBIC NMPHU3HAKU MOHATHHA U
YCTaHABIUBATH X B3aUMOCBSI3b, UCTIOIB30BATh COOTBETCTBYIOIIUE IOHATHS ISl OOBSICHEHHUS OTIEIBHBIX (DAKTOB U SIBICHHUIA;

BEIOMpATh OCHOBAHUSI M KPUTEPHUU TSI KJIACCU(HKALINH BEIIECTB U XUMHUYCCKUX PEaAKIIHIA;

YCTaHABIUBATH IPHYMHHO-CIICICTBEHHBIE CBS3U MEXIy H3YIaeMBIMHU SBICHUSIMU;

CTPOWUTH JIOTHYECKHE pacCyXIeHHUs (MHAYKTHBHBIC, NEIyKTUBHBIC, IO AaHAJOTWUH), BBIIBISITH 3aKOHOMEPHOCTH H
MPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH BEIBOMBI U 3aKTFOUYCHUS;

MPUMEHATh B TPOIECCE IMO3HAHUS, WCIOJb3YeMbIE B XUMHU CHUMBOJIMYCCKHE (3HAKOBBIC) MOJENH, MPEOOPa3OBBIBATH
MOJIENTEHBIE TIPEACTABICHIU — XUMHUYECKUI 3HAK (CHMBOI) 3JIEMEHTa, XUMmIdeckast (hopMyIia, ypaBHCHHE XUMHYECKOI peakuny —
IpY pelIeHNH YYEeOHBIX ITO3HABATENHHBIX M INMPAKTUYECKUX 33/1a4, IPUMEHSATh Ha3BAaHHBIE MOJAEIHHBIC IPENCTABICHUS LIS
BBISIBIICHHS XapaKTEPHBIX PU3HAKOB H3Y4aeMbIX BEIIECTB M XMMUYECKUX PEaKIIHH.

2) 6a30Bble HCCJIEI0BATEILCKIE el CTBHUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOI'O TO3HAHMUS BEIIECTB U XUMUICCKUX PEaKIIHIA;

(bopMymHpOBaTh LENHW W 3aadll HMCCICHOBAHMS, HCIIONB30BATH IOCTABICHHBIE W CAMOCTOSTEIBHO COPMYIHPOBAHHEIC
BOIIPOCHl B KAYECTBE HWHCTPYMEHTA IIO3HAHWS W OCHOBBI s (DOPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIICHH;

BJIA[ICTh HABBEIKAMH CaMOCTOSTECIHHOTO IUIAHWPOBAHHS M TPOBENCHHUS YYCHHUCCKHX OSKCICPHMEHTOB, COBEPIICHCTBOBATH
yMeHHUsl HaOJIIoaTh 3a XOJOM IIpolecca, CaMOCTOSTEIBHO NPOTHO3UPOBATh €ro pe3yibTar, (opMyIHpoBaTh 00OOLICHHS H
BBIBOJIbl OTHOCHTEIILHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEI0BaHHs, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJIeNIaHHOM padoTe;

nproOpPETaTh OMBIT YUCHHYECKOH MCCIeOBATEIBCKOM M MPOSKTHOH AeATEIFHOCTH, IPOSBIATE CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEITFHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUSCKHUX 3a1ad, IPUMEHEHHUIO Pa3INIHBIX METOIOB MTO3HAHMISL

3) padora ¢ nHdopmanmeii:

OpPUCHTUPOBATHCSI B Pa3IMYHBIX HMCTOYHHKAX WH(POpMAIMU (HAydHO-TIOMYNIAPHAS JUTEpaTypa XMMHUYECKOTO COJCpPIKAHUS,
CIpaBOYHBIE ITOCOOMS, pecypchl MHTepHeTa), aHAMM3UPOBATh WH(POPMAIMIO PA3NUYHBIX BHAOB W (OPM MPEICTABICHIS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(GbopMyITHUpOBATh 3alpOCHl M MPHUMEHSATH Pa3InYHbIE METOABI IPH IOUCKe W 0TOOpe HHGMOpPMAIUH, HEOOXOTUMOM ISt
BEITIOTHEHNS YUEOHBIX 3329 ONMPEACIEHHOTO THIIA;

nproOpeTaTh OMBIT WCIIONB30BAHUS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJNOTHH W Pa3UYHBIX ITOWCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BEIOMPATh ONTHMANBHYIO (HOpMY TpeacTaBieHUs HHPOpMaMy (CXeMbl, TpaQuKH, IHarpaMMBbl, TaOIHIIE,
PUCYHKH | JIPYTHE);

HCTIONB30BaTh HAYYHBIM SI3BIK B KAYECTBE CPEACTBA MpU padoTe ¢ XMMUYECKOH MH(pOpMAaLUeH: MPHUMEHSITh MEXIPEIMETHBIC
(pusnveckre u MaTeMaTHIECKKE) 3HAKH M CHMBOJIBI, (POPMYIIBI, a00peBHATYpBI, HOMEHKIIATYPY;

HCTIONB30BATh U MIPE0OPa30BEIBATh 3HAKOBO-CHMBOINIECKUE CPEICTBA HATIISITHOCTH.

OBJageHne YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKTaeMOH TEMBI B X0 AHAIOTa H/WIH AUCKYCCHH, BBICKA3bIBATh UACH, (DOPMYIHPOBATh
CBOU MPEAIIOKECHUA OTHOCUTEIIbHO BBITIOJITHCHU S HpeZ[HOH(eHHOﬁ 3aaa4u,

BBICTYINATh C Npe3eHTaluel pe3ybTaToB [T03HABATELHON JIESTEIILHOCTH, TTOJMYYEHHBIX CaMOCTOSTENBEHO WM COBMECTHO CO
CBCPCTHUKAMU IIPU BBIIIOJIHECHUN XUMUYECKOI'0 SKCIICPUMCHTA, HpaKTH‘IeCKOﬁ paGOTLI 10 HCCJICAOBAHHIO CBOICTB N3y4dacMbIX
BEIIIECTB, pealn3aluy y4eOHOTO MpoeKTa W (GopMynHpoBaTh BBHIBOIBI IO pPE3yibTaTaM IMPOBEAEHHBIX HCCICNOBAHUHA ITyTEM
COrJIacoBaHMsI O3UIIUN B X0JIe 00CYK/IeHUsI 1 0OMEHa MHEHHUSIMU.

OBJajeHNe YHUBEPCATBHBIMH PETYJIATHUBHBIMY JAeCTBHSIMH:

CaMOCTOSITEIBHO IUIAHUPOBATh W OCYMIECTBISATH CBOIO IMO3HABATEIBHYIO ACATCIBHOCTH, ONMpelelisis e€ [end W 3aJadud,
KOHTPOJIIPOBATH U TI0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH IPEIIaraéMbIil allTOPUTM JCHCTBHIA MIPU BHITOTHEHUH YICOHBIX H
HCCIIEIOBATENILCKUX 3a/1a4, BBIOMpaTh HanbOosiee 3((EeKTUBHBIN CIOCO0 MX peIIeHHs ¢ Y4ETOM IOJydeHUS! HOBBIX 3HAHHH O
BCHICCTBAX U XUMHUYCCKUX PCAKIINUAX,

OCYIIECTBJISTH CAMOKOHTPOJIb CBOCH JIESTEILHOCTH HA OCHOBE CaMOaHaJIM3a M CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIe pe3yabTaTHl OCBOCHHSI Kypca «OpraHniecKkast XHMUSD OTPaXKAIOT:

c(hOPMHPOBAHHOCTh MPEICTABICHUA O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MEpA, POIH XHMHUH B
MO3HAHUM SIBIICHUH TMPHPOABI, B (OPMHPOBAHMH MBIIUICHUS U KYJIBTYPHI JIMYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH,
HeO6XO}IHMOI>i IUIA peIICHUA MNPAKTHYCCKUX 3aJad U OSKOJOTMYCCKH 06OCHOBaHHOFO OTHOIICHUSI K CBOEMY 310POBbBIO H
TIPUPOIHON Cpene;

BJIAJICHUE CHCTEMOM XMMUYECKUX 3HAHHU, KOTOPas BKIIOYACT: OCHOBOIONATAIONINE TTOHITUS (XUMUYECKUI JIEMEHT, aTOM,
AIIEKTPOHHASI 000JI0UKA aTOMa, MOJIEKYJIa, BaIEHTHOCTh, SIEKTPOOTPUIATEIEHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas (opmyia
(pa3BépHyTas u COKpaméHHasi), MOJb, MOJIIPHAs Macca, MOJIAPHBIA 00BEM, YIIIepoJIHBIA CKeleT, (DyHKIMOHAIbLHAS TPYyIIa,
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panuKal, U30MepHs, U30MEpbl, TOMOIOTUYECKUM PsJ], TOMOJIOTH, YIIIEBOJOPOAbL, KUCIOPOA U a30TCOAEPIKAIUE COEAUHEHMUS,
MOHOMEp, TIOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COCTUHEHHS); TEOPHH M 3aKOHBI (TEOpHS CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOIMIECCKHUH SI3BIK XUMUH;
MHPOBO33pEHYECKHE 3HAHUA, JIeKallhe B OCHOBE ITOHUMAHMSA INPHYMHHOCTH W CHUCTEMHOCTH XWUMHYECKHX SBJICHHH,
(haKTONOTHYECKUE CBENEHHS O CBOMCTBAX, COCTaBE, NONYYCHHH W O€30IaCHOM HCIOIB30BAHUU BAXKHEUIINX OpPraHUYECKUX
BEIIECTB B OBITY U MIPAKTHIECKOH IEATCIFHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMCHHUH BBISIBIISITH XapaKTEPHBIC NMPH3HAKA MOHATHH, yCTAHABIMBATH WX B3aWMOCBS3b, HCIOIH30BATh
COOTBETCTBYIOIIVE IOHSITHS IIPH OIMCAHUH COCTaBa, CTPOCHHUS M IIPEBPAIICHUN OPTaHUIECKUX COSANHECHUH;

c(OPMHPOBAaHHOCTh YMEHHI HCIONB30BaTh XUMHUYECKYI0 CHMBOJHKY IUISI COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEHHOW) (OPMYIT OpraHMYECKUX BEUICCTB W ypaBHCHHH XMMUYCCKHX pPEaKIUd, M3TOTABIUBATH MOICIH
MOJIEKYJI OPTaHUYECKHUX BELIECTB JUIsl WILTIOCTPAIMH UX XMMUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMHPOBAaHHOCTh YMEHHH YCTaHABJIWBATh MPHUHAICKHOCTh H3YUEHHBIX OPraHMYECKHX BEHIECTB IO HMX COCTaBy M
CTPOGHHUIO K OINpENeNEHHOMY KJacCy/TpyIie COCIWHEHHH (YIJIeBOXOPOIBI, KHCIOPOJ W Aa30TCOACpIKAaIlUue COSAWHCHUS,
BBICOKOMOJIEKYJIIPHBIE CO€AWHEHNUS), JaBaTh UM Ha3BaHUs Mo cucreMatuueckoid HomeHkinarype (IUPAC), a Takxe MpUBOIUTH
TpPUBHAIFHBIC HA3BAHUS OTACIBHBIX OPraHUMYCCKUX BEIIECTB (ITHJICH, MIPOMIIICH, alleTHUIICH, STHICHIJINKOIb, TIHLIEPHH, (EHOIL,
(dbopmanbIeTua, aleTanbaeTHI, MypaBbHHAs KUCIIOTA, YKCYCHAs! KHCJIOTa, OJICMHOBASI KUCIIOTA, CTEApHHOBAs KUCIIOTA, TIIFOK03a,
(bpyKTO3a, KpaxMa, LeJUTI0NI03a, TIIUINH);

c(OPMHUPOBAHHOCTb YMEHHS ONPEIeISATh BUABI XUMUYECKOH CBSI3M B OPTaHMYECKUX COEIMHEHUX (OAWHAPHBIE U KpaTHEIC);

c(hOpMHPOBAHHOCTh YMEHHsI IPUMEHSTh MOJI0KEHHs TEOPUU CTPOSHHSI OpraHUYecKux BemecTs A. M. byTieposa ais
00BSICHEHHS 3aBUCUMOCTH CBOICTB BEILIIECTB OT UX COCTAaBA M CTPOEHMUSI; 3aKOH COXPAHEHHUS MacChl BEILIECTB;

c(hOpMHUPOBAaHHOCTE YMEHMH XapaKTepHU30BaTb COCTaB, CTPOCHHUE, (PU3MYECKHE M XHUMHUYECKHE CBOICTBA THUIHNYHBIX
MpeICTaBUTENEH Pa3IMIHBIX KIACCOB OPTaHWYEeCKHMX BEMIeCTB (METaH, 3TaH, STHWJICH, NPOINWICH, aleTwieH, OyraameH-1,3,
MeTui0yTanuen-1,3, 6eH30/1, METaHOJ, 3TaHOJ, ATUICHIJIMKOJb, TJHLEPHUH, (EHOJ, aleTaabAerui, MypaBbUHAs M YKCYCHas
KHCIIOTBI, TJIFOKO3a, KpaxMall, LeJUII0/I033a, aMHUHOYKCYCHAs KHUCIJIOTa), WLIIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXIy HHUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUICCKHAX PEAKIINI C UCTIOIE30BAHNEM CTPYKTYPHBIX (DOPMYIT;

c(OPMHUPOBAaHHOCTh YMEHHUSI XapaKTEepU30BaTh HCTOYHUKU YIIICBOJOPOJHOIO CHIpbS (HE(Tb, NPUPOIHBIN ra3, yrois),
CHoco0BI X NMEepepaboTKH U MpaKTUYECKOe IPUMEHEHHE TPOAYKTOB epepadOTKy;

c(OpPMHPOBAHHOCTH YMEHHH IIPOBOIUTH BEIYMCICHHS IO XUMUYECKIM YPaBHEHUAM (MacChl, 00bEMa, KOIMUECTBA HICXOIHOTO
BEIIECTBA WM MPOIYKTA PEaKIMX MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY ONHOTO M3 MCXOMHBIX BEHICCTB IUIM MPOIYKTOB
peaxnun);

c(OpMHPOBAHHOCTh YMECHHUH BIIAETh CHCTEMOH 3HaHMI 00 OCHOBHBIX METOIAaX HAYYHOT'O TIO3HAHWS, HCIOIB3YEMBIX B XUMUU
NPY W3yYCHWH BEIIECTB M XUMHYECKHX SBICHUN (HAOMIOICHUE, M3MEpEHHEe, HKCIEPUMEHT, MOJICIHPOBAHNE), HCIOIh30BATH
CUCTCMHBIC XUMHUYCCKUEC 3HAHUSA JJId IPUHATUA peI_HeHI/Iﬁ B KOHKPETHBIX )KU3HCHHBIX CUTYAllUsX, CBSI3aHHBIX C BEHICCTBAMU U UX
NPUMCHCHUCM

c(OpMHPOBAaHHOCTh YMEHHUI COOMIONATH MpaBHia MOIH30BAHUS XUMHIUECKOH MOCYI0H | JTa0OpaTOPHBEIM 00OPYIOBaHUEM, a
TAaKKE IIpaBujia 06pameH1/I;1 C BCIICCTBAMHU B COOTBCTCTBHU C MHCTPYKLHUAMU IO BBIMIOJHCHHIO na60paTopH1>1x XHUMHYCCKHUX
OIIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBIMIOJIHATH XUMAYECKUH HKCIIEPHMEHT (TIPEBPAICHNST OPTaHUIECKUX BEIIECTB
npyu Harp€BaHuu, MOJYUCHUC 3TUJICHA U U3YYCHUE €TI0 CBOﬁCTB, Ka4€CTBCHHBIC PCAKIIUN OPraHUYCCKUX BCUICCTB, ACHATYypallnsd
OENTKOB TPU HATPEBAHUU, IIBETHHIE PEAKIMH OEJIKOB) B COOTBETCTBUU C MpaBUIIAMHU TEXHHUKH 0E30MAcCHOCTH MpH OOpalleHuH ¢
BEIIECTBAMU M J1a00OpaTOPHBEIM OOOpYIOBAaHWEM, IPEICTABISTh PE3YIbTaThl XHMHUYECKOTO JIKCIIEPUMEHTAa B (POpPME 3aIvCH
YpaBHEHUH COOTBETCTBYIOIINX PEAKIHA 1 (POpMYIHpPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIN3UPOBATH XUMUYECKYI0 MH(OPMALIUIO, TIOIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB
(cpenctBa MaccoBoii nHGOpMaIvH, IHTEpHET B IpyruX);

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIOJIaTh IpaBHJa SKOJIOTHYESCKH IIEJIeCOO00pa3HOT0 TOBEIACHHUS B OBITY W TpPYIOBOM
JeSITEJIBHOCTH B IIETISIX COXPAHEHUSI CBOETO 3M0POBBSI M OKPY>KaroOIeil MPUPOAHON Cpellbl, OCO3HABATH OMACHOCTH BO3AEHCTBUS
Ha JKMBBIE OPraHM3MbI OTpPENeNEHHBIX OpPraHMYeCKNX BEIecTB, NMOHMMAs cMblch mokasarens [1JIK, moscusaTe Ha mpumepax
CHocOObI YMEHBIIECHUsS U IPEAOTBPAILEHHS UX BPETHOTO BO3AECHCTBYS HA OPraHU3M YEI0BEKa;

JIA 06yqa}oumxcs[ C OTrpaHNMYCHHBIMU BO3MOXXHOCTAMU 3J0POBLSA: YMCHUC NPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX
METOdaX IMO3HAaHUA BEIICCTB U XUMHNYCCKUX HBHCHHﬁ;

JUTSL CJICTIBIX U CITAO0BHUIAIINX 00YJAIONINXCS: YMEHHE HCHOIB30BaTh pelbepHO-TOUCHHYIO crcTeMy oO0o3HaueHuit JI. bpaiins
JUTS 3aITUCH XUMHUYECKUX (OpMYII.

11 KJIACC

[IpenmeTHbIe pe3yapTaTHl OCBOCHUS Kypca «O01Iast 1 HeOpraHWIecKasi XUMHUSD) OTPakaroT:

c(hOPMHPOBAHHOCTH HPEACTABICHUN: 0O XUMHIECKOM COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KAapTHHBI MHpPA, PO XMMHUHU B
MO3HAHUM SIBIICHUH TIPHUPOABI, B (DOPMHUPOBAHMM MBIIUICHUS U KYJIBTYPHI JIMYHOCTH, €€ (YHKIMOHAJIHHOM TPaMOTHOCTH,
HEOOXOMUMOW JUIA pemIeHUs NPAKTUYECKHX 337a4 M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/IOPOBBIO H
MPUPOTHOU CPELE;

BJIaJICHUEC CHUCTEMOM XMMHUYECKUX 3HaHHI71, KOTOpas BKJIIIOYACT: OCHOBOIIOJAraromiue moHATHUSA (XI/IMI/ILICCKI/Iﬁ 3JIEMCHT, aTOM,
u3oTom, S-, P-, d- ONEKTPOHHBIE OpOWTaNM aroOMOB, HOH, MOJEKYJla, MOIb, MOJSPHBIA 00BEM, BAaNCHTHOCTS,
3JIEKTPOOTPULIATENEHOCTD, CTENEHb OKHCICHMS, XUMHYecKas CBs3b (KOBaJIEHTHAs, MOHHAs, MeTaIMdecKas, BOJOPOJHas),
KpUCTAIUIMYECKasl pPemIéTKa, TUNBl XUMHYECKHUX PEaKIUi, PacTBOP, SJIEKTPOJIUTHI, HEIICKTPOIHTHI, AIIECKTPOIUTHICCKAS
JIFCCOLMAINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pEaKkInu, XUMHUECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI
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(TeopHsl INMEKTPONUTHYECKON Auccouuanuu, nepuoaunueckuit 3akon JI. M. MeHaeneeBa, 3aKOH COXpPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHHS WM IPEBPALICHUS DHEPTUH NPH XUMHUYCCKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJIHYECCKUH SI3BIK XHUMHHU,
MHUPOBO33pEHUYECCKNE 3HAHWS, JISKAIIME B OCHOBE IMOHMMAaHWS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHUMH,
(haKTOJOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBEe, MOJIyYeHHH M 0€30MacHOM HCIONB30BAHMH BAKHEHIINX HEOPraHWYeCKUX
BEIIECTB B OBITY U MIPAKTHIECKOH IEATCIFHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHUIl BBISBIATH XapaKTEPHbIE NMPHU3HAKU IOHSITUM, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME OHSITHS IIPHU ONMCAHNN HEOPTaHMYECKUX BEIIECTB U UX MIPEBPALICHUI;

c(OPMHPOBAaHHOCTh YMEHHUI HCIIONB30BATh XUMHUYECCKYIO CHMBOJHKY IUIS COCTaBICHUS (DOPMyN BEIIECTB W ypaBHEHHUI
XUMHYECKUX peakinmid, cucremarnueckyto HomeHkIatypy (IUPAC) u TpuBHanbHBIE Ha3BaHHS OTICIBHBIX HEOPTaHUYECKHX
BeIIeCTB (YrapHblii ra3, yriaeKuciblil ra3, aMMuaK, raiéHasi U3BeCTb, HeraléHasi H3BeCThb, TUThEBas COJa, MUPUT U APYTUE);

c(hOpMHUPOBAaHHOCT YMEHMH OINpENeNsiTh BAJCHTHOCTb M CTENEHb OKMCIEHHUS XUMMYECKHUX 3JIEMEHTOB B COEAMHEHMSAX
Pa3IMYHOrO COCTaBa, BUJ XUMHMUYECKOH CBsI3M (KOBAJCHTHAs, MOHHAs, METAJUINYECKasl, BOAOPOJHAS) B COCAMHEHMSX, TUII
KPUCTAIUIMICCKON PEemETKH KOHKPETHOTO BEHIeCTBAa (ATOMHAs, MOJEKYISpHAs, MOHHAS, METaJUIMYecKas), XapakTep Cpedbl B
BOJIHBIX PACTBOPAX HEOPraHUUECKUX COCIUHEHUI];

c(hOpMHUPOBAaHHOCTh YMEHUH yCTaHABIUBATH NPUHAJIC)KHOCTh HEOPraHUYECKUX BEILECTB MO UX COCTAaBY K ONpeeIEHHOMY
KJIacCy/TpyIne COeAWHEHHH (IPOCTHIC BEIIECTBA — METAUIBl M HEMETAUIbl, OKCHUABI, OCHOBAaHHS, KHCIOTHI, aM(OTepHBIC
THUIPOKCHUJIBI, COJIN );

c(hOpMHUPOBAaHHOCTh YMEHUH pacKpblBaThb CMBICI Iepuoandeckoro 3akoHa JI. M. MenneneeBa U JEMOHCTPUPOBAThH €ro
CHUCTEMATU3UPYIOLIYIO, 00BACHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMHUPOBAaHHOCTh YMEHHUH XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX 3JIeMEeHTOB 1-4 mepuosios
[Mepromuueckoii cucteMbl XuMudeckux 3aementoB J[. . MeHzeneeBa, HCIONb3Ys OHSITHSI «S-, P-, d-3J€KTPOHHbBIE OpOUTAINY,
«QHEPreTHYECKHE YPOBHU», OOBSCHATh 3aKOHOMEPHOCTU M3MEHEHMS CBOWCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHHMH IO
nepuojaM u rpynnam Ilepuoandeckoii cucteMbl XumMudeckux seMenToB . V. Menneneesa;

c(OPMHPOBAaHHOCTF yYMEHHU XapaKTepPH30BaTh (OMMCHIBATH) OOIINE XUMHYCCKAE CBOWCTBA HEOPTraHWYECKHUX BEIIECTB
Pa3NUYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE I'€HETUUYECKOH CBA3M MEXIy HEOPraHMYECKUMH BEIIECTBAMU C IIOMOIIBIO
YpPaBHEHUI COOTBETCTBYIOINX XUMHUYECKUX PEAKIIUI;

c(OPMHUPOBAaHHOCTh YMEHHUS KIAaCCH(HUIHNPOBATh XUMHUYCCKHE PEAKIHUU II0 PA3IMYHBIM IpHU3HAKaM (YUCITy M COCTaBY
pearupyromux BEIIeCTB, TEITOBOMY 3(Q(dekTy peakiun, N3MEHEHHIO CTETIEHeH OKHMCICHHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIIHH,
YUACTHIO KaTaJu3aTopa);

c(OPMHPOBAaHHOCTF YMEHHU COCTABIIATH YPAaBHEHHS PEAKIUH PA3IMYHBIX THIOB, NOJHBIE W COKPAIIEHHBIC ypPaBHEHUS
peaxuniit HOHHOTO OOMEHa, YUUTBIBAsI YCIOBHS, TIPH KOTOPBIX ATH PEaKIMH UIYT 10 KOHIIA;

c(hOPMHUPOBAaHHOCTh YMEHUI NPOBOJAUTH PEAKIMM, MOATBEPKIAIONINE KAUeCTBEHHBIN COCTaB pPa3lIMYHBIX HEOPraHUMYECKHX
BCLICCTB, paCliO3HABATh OIBITHBIM l'[yTéM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX paCTBOpAX HECOPraHNICCKUX BCUICCTB,

c(hOpPMHPOBAHHOCTh YMECHUH PaCKPBIBATH CYITHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINH IIOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OallaHca STHX PEaKIni;

c(hOPMHUPOBAHHOCTh YMEHHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKLUH OT Pa3lIWYHbIX (haKTOPOB; XapakTep
CMEIIeHNST XUMHIECKOTO PAaBHOBECHS B 3aBICUMOCTH OT BHEUTHEro Bo3aeicTeus (mpuHmui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMHUYCCKHE IPOLECCH], JISKAIINE B OCHOBE IPOMBIIUICHHOTO MOTYUCHHUS
CEpHOH KHCJIOTHI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJIOTHMUYECKHX
Hpo6neMax XUMHYCCKOT'O IMTPOU3BO/JICTBA,

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJHUTEH BHIYMCICHHS C UCIIOIB30BAHMEM MTOHSATHS «MACCOBasl JIOJISA BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOUICHUI I'a30B NPH XMMHYECKHX PEaKIMAX, MACChl BEIIECTBA MM 00bEMa ra3oB IO M3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, MAcCe WM 00BEMY OIHOIO M3 YJACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIUIOBOTO A(PdeKTa peaklui Ha OCHOBE 3aKOHOB
COXpaHEHUS MacCCHI BEIIECTB, IPEBPAIICHUS U COXPaHEHHS YJHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUII COOMIOATh MpaBuia MOJIb30BAaHUS XUMHUECKON MOCYI0ON M Ja00paTOpHBIM 00OpYyAOBaHHEM, a
TAaKKE IIpaBujia OGpaH_leHI/IH C BCIICCTBAMHU B COOTBCTCTBHU C MHCTPYKLHUAMU 110 BBIMIOJHCHHIO na60paToprlx XHUMHYCCKHUX
OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBINIONHATE XMMHUYECKHI OKCIICPHMEHT (Pa3jIo’KeHHe TEePOKCHAA BOAOPOAA B
MPUCYTCTBUU KaTaJN3aToOpa, ONPEICICHUE CPEIbl PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAJIHHOTO HHIMKATOpA, BIMSHHE
Pa3IHYHBIX (DAKTOPOB Ha CKOPOCTh XMMHYECKOH peakmny, peaknuy MOHHOro oOMeHa, KauecTBEHHBIE PeaKknuH Ha Cyibdar-,
KapOOHAT- M XJIOPWJI-aHMOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIEePHMEHTAJbHBIX 337ad 0 TeMaM «MeTamib» H
«Hemeramieny) B COOTBETCTBUMH C TpaBWIAMU TEXHHKH OC30MACHOCTH MpPU OOpAIIEHHHM C BEIIECTBAMH U J1a0OPaTOPHBIM
000pyHOBaHHEM, NPEICTABIATH PE3YJIbTaThl XMMHYECKOTO 3KCIEpUMEHTa B (hOpMe 3aliCH yPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyIIMPOBATh BBIBOJIBI HA OCHOBE 9THX PE3YJIbTAaTOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIN3UPOBATH XUMUYECKYI0 HH(POPMALIUIO, TIOIyYaeMyI0 U3 Pa3HbIX HCTOUHHKOB
(cpencTBa MaccoBOM KOMMYHHKAIUH, IHTEPHET U APYTHX);

c(OPMHUPOBAaHHOCTE YMEHHH COONIONAaTh NpaBHiIa HKOJOTHYECKH IIeJIeCO00pa3HOro IOBeAEHHsS B OBITY M TPYHOBOM
JeSITEIGHOCTH B LIEJISIX COXPAHEHHUS! CBOETO 3/I0POBbS M OKPYXKAIOLIEH MPUPOJHOI Cpebl, OCO3HABATh ONACHOCTH BO3ICHCTBUS
Ha KHMBBIC OpPTaHM3MBI OMNpPENCIEHHBIX BEIIECTB, MOHMMAas cMbIcH Tokazarens [IJIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBILEHHS U MIPEJOTBPAILEHHS UX BPEIHOIO BO3ACUCTBHS HA OPraHU3M YeTI0BEKa.

10



TEMATHYECKOE IINTAHUPOBAHME

Pabouyass nporpamMma mo yueOHOMY npeaMeTy «XHMHusD» pa3padoTraHa ¢ y4éTroMm padoueil MporpaMMsbl BOCIIMTAHHUS,
YTO OTPA’KEHO B JIMYHOCTHBIX IVIAHUPYEMBIX Pe3yJIbTATaX U o0ecleduBaeT pean3alui0 HHBAPHAHTHBIX MOayJIei
(MM) nporpamMMbl «YpouHasi AesiTeJIbHOCTH», «BHelKoJIbHbIE MePONPUATH»,«OCHOBHBbIE HIKOJbHbIE J€Ja» U

«CounajibHOE MAPTHEPCTBOY.

10 KJIIACC

Ne

HanmenoBanue pa3aciioB U TEM

KommuecTtBo yacoB

OnekTpoHHBIE (LU(PPOBBHIE)

/T | MPOrpaMMBI Bcero | KP IIP | oOpa3oBaTenbHBIC IIporpamma BoCTIMTaHHS
pecypchl
Pa3nen 1.TeopeTrnyeckue 0CHOBBI OPraHUYE€CKOH XUMHHI UM «¥Ypounas
IIpeaMeTr OpraHMYecKOi XUMHUU. [LESTEABLHOCTDY.
PEAMET OFatiiieeico bubmunorexa 1IOK Y cTaHOBITCHHE
1.1 | Teopus cTpoeHHSI OPTraHUICCKUX 3 httos://m.ed 7§41837 .
coemunenuii A. M. ByTieposa ttps://m.edsoo.ru ITOBEPUTENBLHBIX OTHOIICHUI
IMEKIY YUUTCIIEM U €TI0
Uroro 1o pasueny 3 yUEHHKaMH,
Paznen 2.YrieBoaopoasl CIOCOBCTBYIONIMX
[IpenenbHbIE YIIEBOIOPOIABI — bubnunoreka [IOK TOSHTHBHOMY BOCTIPHATHIO
YaluMucs TpeOOBaHUH U
2.1 aJIKaHbI 2 https://m.edsoo.ru/7f41837 ﬁp 0?})6 yanT eI; i
99 HemnpenenpHbIe yrieBogOpOIbL: 6 1 bubmmorexa [IOK IPUBJICYCHHIO UX BHUMAHUS K
' AJIKEHbI, aJIKaIUEHbI, aJTKAHbI https://m.edso0.ru/7f41837 | obecyxmaemoii Ha ypoke
2.3 | ApoMaTHUYecKue yrieBoaopo, 2 bubmorexa TIOK g?ﬁiMiE;:He
: POMATHICCKHC YTICBONOPOBI https://m.eds00.ru/7f41837 | LoPMHP
OTBETCTBEHHOI'O OTHOIICHUSA K
[IpupoaHble HCTOUHUKHI Bumorexa [OK YYEHHIO0, TOTOBHOCTH U
2.4 | yrmneBomopoJOB U UX 3 1 httos://m.ed (u/7f41837 CHOCOOHOCTH 00YYarOIIUXCS K
nepepaboTKa ps.//m.€dso0.1u CaMOPa3BUTHIO U
CaMOO6paSOBaHI/II'O Ha OCHOBE
Wroro mo pazneny 13

MOTHBaIlUHU K 06yqu1/I}0 n

Pa3znen 3.Kuciaopoaconep:kanue opranHudecKne coeTuHEHUst

IIO3HAHHIO

[10 ITPOI'PAMME

Bubmmoreka ITOK bopmuposarme
3.1 | Couptel. ©enon 3 https://m.eds00.ru/7f41837 | KOMMyHHKaTHBHOI
KOMIICTCHTHOCTHU B O6HICHI/II/I
3.2 Anpneruabl. KapooHoBEIe 7 1 Bubmmoreka [IOK U COTPY/IHHUECTBE CO
' KuCa0ThI. Cr10XHbIE 3)UPbI https://m.eds00.ru/7f41837 | ceepcrankamu
Bu6nuorexa [JOK (l)OpMI/IpOBaHI/Ii: OCHOB
3.3 | Yruesonst 3 1 https:/m.eds00.ru/7f41837 | KOIOTHIECKON KYJILTYpLI
COOTBETCTBYIOLICHU
Uroro 1o paszxeny 13 COBPEMEHHOMY YPOBHIO
3KOJIOI'MYC€CKOI'0 MbIIIIJICHUA
Pa3nen 4.A3oTcoaep:kamue opranu4ecKue coeJnHeHus! npeaMera.
41 AMuHbBI. AMUHOKHCIIOTHI. 3 bubmuorexa [JOK
" | benxu https://m.edsoo.ru/7f41837
Uroro mo pazaerny 3
Pasnes 5.BpicOKOMOJIeKyJISIDHBIE COeTUHEHUSI
51 IInactmaccsl. Kayuykn. 5 1 Bbub6mmoreka LIOK
"~ | Bonokna https://m.edsoo.ru/7f41837
HWroro o pazaery 2
OBLIEE KOJIMYECTBO YACOB 34 3 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

Ne | HanmeHoBaHMe pazaenoB 1 TEM KonniecTBo 4acoB | JnexTpoHHEIE (IHBPOBBIE
/1 | TIpOrpaMMbl Bcero KP [[IP oOpasoBatenbHble pecypes] [IporpamMma BociHTaHUS
Pasznen 1.TeopeTuueckne 0CHOBBI XHMHH MM «YpouHasi 1eATEILHOCTDY.
Ctpoenue aToOMOB. YcTanoBenue .
2 JOBCPUTCIIbHBIX OTHOLICHUU
11 EEEEEEEEEEESZSSES:MZ 3 bubmmoreka [IOK MEXIy Y4YHTENeM M  €ro
' https://m.eds00.ru/7f41837 | yuenukamu,
XHUMHYECKHX deMeHToB /1. 1. CroCoGCTRYIOMIHX
Menneneesa TIO3UTHBHOMY  BOCTIPHSATHIO
19 CrpoeHue BeIecTRa. 4 bubmmoreka [{OK y4yamuMucs TpebOBaHHN U
' MHoroo0pa3ue BeIecTs https://m.eds00.ru/7f41837 | mpocs6 YUUTETIA,
BI/I6HI/IOTeKa HOK HpI/IBHe‘{eHI/H? UX BHUMAaHHA K
1.3 | Xummseciue peaxim 6 1 1| https://m.edsoo.ru/7f41837 ngﬁ?;f;iﬁ;ﬂ - ypoxe
Wroro mo pazneny 13 bopmupoBanue
Pasnen 2.Heopranudeckasi XuMust OTBCTCTBCHHOTO OTHOLICHI Ik
BrGmiorexa LIOK enocoBrocTH obysaromxes «
2.1 | Meranm 6 1| https://m.eds00.ru/7f41837 | casopaseumiio -
BI/I6J'H/IOT6Ka L[OK CaMOO6p330BaHI/IIO Ha OCHOBC
2.2 | Hemeramm: 9 1 L1 https://m.eds00.ru/7f41837 | MoTHBawH K 0GyueHHo n
ITIO3HAaHHIO
53 CBA3b HEOPraHUYECKHX U 9 bubanoreka IIOK (hopMupoBaHHe
' OpraHNYCCKUX BCHICCTB httDS//medSOOI’U/7f41837 KOMMyHPIKaTPIBHOfI
I/ITOFO o paSI[eJIy 17 KOMIICTCHTHOCTH B O6H.[CHI/II/I
u COTPYAHUYECTBE co
Paznen 3. Xumus u Ku3Hb CBEPCTHHKAMH
bubnunoreka IIOK (bopMupoBaHUe OCHOB
3.1 | Xuwms wousHb 4 1 https://m.eds00.ru/7f41837 | sKonoruaeckoit  KyIbTypbi
COOTBETCTBYIOIIEH
Hroro 1o pasneny 4 COBPEMEHHOMY YPOBHIO
OBIIEE KOJIMYECTBO HACOB I10 34 3 3 9KOJIOTUYECKOTO MBIIIIIEHHSI
ITPOTPAMME

Brimucka Bepra 29.08.2023r.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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