[MOSAACHUTEJIbBHASA 3AIINCKA
[IporpamMma coctaBieHa Ha OcHOBe DenepalibHOM TOCYJApPCTBEHHOM 00pa3oBaTebHOM
CTaHIapTe
cpenHero oOmero oOpazoBanus U [lpuMepHO mporpaMMbl TO XUMHH CPEIHETO OOIIero
oOpa3oBaHus.
Copepxanrie OOydeHHUsS pEATM30BAHO B YUCOHMKAaX XHWMHH, BBIMYIICHHBIX HW3JaTCILCTBOM

«dpodan:

1. Epemun B. B., Ky3smenko H. E.,, Ipo3noB A. A., Jlyuun B. B. Xumus. bazosiii
ypoBeHb. 10 kiacc;2021r.
2. Epemun B. B., Ky3smenko H. E., Ilpoznos A. A., Jlyaun B. B. Xumwus. bazossiii

ypoBeHb.. 11 kmacc. 2021 r. YMK cocraBieHbl Ha OCHOBE HPUMEPHBIX HPOrpaMM M BXOAST B
benepanbHBIi TIepeYeHb y4YEOHUMKOB, PEKOMEHIOBAaHHBIX MMHHUCTEPCTBOM 00pa3oBaHUs M HayKd
Poccuiickoit deaepanuu K MCHOJIB30BaHUIO B 00pa3oBaTeIbHOM Ipolecce B 00I1e00pa3oBaTeIbHBIX
yupexaenusx, Ha 2021/2022 y4eOHbIi TOI.

PaGouas nmporpamma coctaBieHa Ha OCHOBE HOPMATHUBHO-IIPABOBBIX JIOKYMEHTOB
®enepanbHOro 3akoHa ot 29.12.2012 Ne273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy.
O6pazoBaTenbHOI IporpamMmsl cpenHero odmiero oopazosanus MbBOY «Uepkuzosckas COLL»

[IporpamMma pa3paboTaHa B COOTBETCTBUM U Ha OCHOBE aBTOPCKOW MPOrpaMMbl Kypca XUMUU IS
10- 11 xmacca oOmeobpa3zoBaTenbHbIX yupexaenuil. Epemun B. B. Meroauueckoe mnocobue K
yueOnukam B.B. Epemmna, H.E. Ky3pmenko u ap. «Xumwusa. basoserii yposens». 10-11kxn./ B.B.
Epemun, A.A. JIpo3nos, 1.B. Bapranosa. — M.: JIpoda, 2021;

[Ipemnaraemoe mocobue packpbIBaeT cojiep:kanue oO0yueHus xumuu ydamuxcsi 10—I11 kiaccos
o0mieoOpa3oBarenbHbBIX OpraHu3anuii Ha 0a3oBoM ypoBHe. IlocoOme cocrtaBieHO Ha OCHOBE
@OyHIaMEHTaIBHOTO Spa COAEp)KaHUs 0o0mero oOpa3oBaHUs, TPEOOBAaHHWH K pe3yabTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTenbHONW MPOrpaMMbl CpeaHero oomero oOpa3oBaHUs, NPEJICTABICHHBIX B
denepanbHOM TOCYIApCTBEHHOM 00pa30BaTENIbHOM CTaHAApTe CpeaHero odmero oOpa3oBaHUs, U
[TpumepHO# porpaMMbl IO XMMHH CPeIHEro o0IIero o0pa3oBaHus.

Conepxxanne oOydeHHsI peaTu30BaHO B YYEOHMKAX XHMHUH, BBINYIICHHBIX H3/1aTEIECTBOM
«dpodax»: Epemun B. B., Ky3smenko H. E., Tepenun B. U., [lpo3znos A. A., Jlynun B. B. Xumus.

bazosbiit yposens. 10 kmacc; Epemun B. B., Ky3smenko H. E., JIpo3noB A. A., Jlynun B. B.
Xumus. bazoselil yposeHns. 11 kiacc.

Hacrosiiiee mocoOue peanusyer oOmiue 1eaud CpeaHero odimero oOpa3oBaHUs, aBTOPCKHE HACH
Pa3BUBAIOIIETO, COBPEMEHHOIO, HAay4YHO OOOCHOBAaHHOIO Kypca XUMHH, BHYTPUIIPEIMETHbIE U
MexnpeameTHole cBsa3u. I[locoOue mpenycmarpuBaeT (OPMHUPOBAHME YHUBEPCATIBHBIX YUEOHBIX
NEUCTBUM  ydaluxcs, TO3BOJSAET  OCYHIECTBJIATH  CHUCTEMHO-ACATEIBHOCTHBII W NPAKTHUKO-
OpPUEHTUPOBAHHBIN MOJIXO/IbI B O0YUEHHUH.

JlanHOEe T1ocoOMe TMO3BOJUT YUUTENISAM-TIPEAMETHUKAM pa3paboTartk pabouyio Mporpammy
yueOHOro mpeamera «XuUMHUS» Al CBoed 00pa3oBaTeNbHOM OpraHu3alii B COOTBETCTBUU
c TpeboBaHusiMu, mpenbsBisieMbiMu @OI'OC, cormacHo KOTOpbIM pabouue MNporpamMmbl  y4eOHBIX
npeaMeToB (KypcoB) JOJDKHBI OOecreunBaTh JOCTHKEHUE IUIAHMPYEMBIX PpEe3yJIbTaTOB OCBOCHUS
OCHOBHOH 00pa3oBaTeibHOI NporpaMMmbl, pa3paldaThIBAlOTCSI HAa OCHOBE TpeOOBaHUI K pe3ysibTaTaMm
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbI C YYETOM MPOTrpaMM, BKIIOUYEHHBIX B €€ CTPYKTYpY,
U JOJDKHBI COAEPKATh:

1) nmiaHupyemMble pe3ynbTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa, Kypea;

2) coaeprkaHue yueOHOro IpeaMera, Kypea;

3) TemaTuuyeckoe IUJIAaHUPOBAHME C YKa3aHHEM KOJUYECTBAa YacoB, OTBOJAMMBIX Ha OCBOEHHE
Kax10# Tembl. [locoOue BKIIOYAET CIeAYIOIINe pa3Ieiibl:

* «O0mIas XapakTEePUCTHKA yUeOHOTO TIPEeIMETa « X UMUS;

» «Pabouast mporpamma y4deOHOro mpeamera «XHMHsS» Ha 0a30BOM YpOBHE CpPEIHEro OOIIEro
o0pa3zoBaHUY;

* «[IpunoxxeHus».

B paznene «OO0miasi xapakTepucTuka ydeOHOTO TpeaMeTa «XHUMHs» KOHKPETHU3UPYIOTCS 00IIne
el cpenHero oOmero o0pa3oBaHHMs C Y4Y4eTOM CHEHUPHUKH mpeamera «XUMHS», HPUBOAATCS
OCOOCHHOCTH COJepKaHUsl OOydeHHs XUMHUHU B CpelHEed WIKOJie, XapaKTepU3yeTcs MECTO y4eOHOro



npeaMeTa «XuMHsS» B ydeOHOM 1uiaHe, mpuBoasaTcs TpedoBanus PI'OC k pesynbraram oOydeHHUS U
OCBOCHHUS COJIepKaHUs yueOHOTro mpeaMeTa «XuMUsS» (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE).

B pazgene «PabGouas mporpamma y4eOHOTO mpenMera «XHUMHsS» Ha 0a30BOM YPOBHE CPEIIHETO
o01Iero o0pazoBaHMs» MPEACTABICHO COJIEpKaHUE B COOTBETCTBUH ¢ TpeboBanusimu OI'OC.

1. [Tnanupyembie pe3ysibTaThl OCBOCHUS yueOHOro mpeamera «XuMus» Ha 0a30BOM ypOBHE
cpeaHero obmiero 0opa3oBaHusl.
2. Conepxanne ydeOHOro mpenmera «XuMHsS» Ha 0a30BOM YPOBHE CPEIHEro OOIIEro

00pa3oBaHMs, peaJnu3yeMoe C IOMOIIBIO JIMHUM YYEOHHKOB, KOTOPOE KOHKPETH3HPYET COAep KaHue
XMMHUYECKOro 00pa3oBaHus, IpeiacTaBieHHOe B DyHIaMEHTAIbHOM SApEe COJEepXKaHHUs OOILero
obpasoBanus. Ilpu orOope conep:kaHUsl YyUUTBHIBAJIOCH, YTO 3HAYMTENIbHAS YacTh XUMHUYECKUX 3HAHWHU,
npencTaBicHHbIX B DyHIaMEHTAIBHOM S1pe, OCBOCHA IIKOJIBHUKAMHU B OCHOBHOM HIKOJIE.

3. TemaTnueckoe TMUIAHUPOBaHKWE YYEOHOTrO IMpeaMera «XUMHs» Ha 0a30BOM YpOBHE
CpeAHero oéumero odpa3oBaHUs C yKAa3aHMEM KOJMYECTBA YacOB, OTBOJAMMBIX Ha OCBOEHHUE KaKAOH
TEeMBl. DTO CIEAYIOIIas CTYNEHb KOHKPETH3allMU COJICpKAHUS XHMHUYECKOTO 00pa3oBaHHUs, KOTOPOE
IpEJCTaBIeHO Ha 0a30BOM ypoBHe. [IpenMeTHble LieTM M IUIAHUPYEMbIE pe3yJbTaTbl 00y4eHUs
KOHKPETU3UPOBAHBI 10 YPOBHSI OCHOBHBIX BH/IOB YU€OHBIX JCHCTBUI YUaIlUXCsl, ONMCAHHBIX B TEPMUHAX
«IIporpammsl popMupOBaHUS U PAa3BUTUS YHUBEPCAIbHBIX y4eOHBIX AeicTBuit». [Ipy n3ydeHUn XUMUu
BEIYILIyI0 pOJIb HUIpaeT IO3HaBaTelbHAasl JAESITEIbHOCTb, II0O3TOMY OCHOBHBIE BHJIbI Y4eOHOM
NeSTENbHOCTH yJallluXcs Ha ypOBHE Yy4YeOHBIX JIEHCTBMH BKIIHOYAIOT YMEHHs OBIJIAZEBaTh METOJAMHU
HAYYHOTO TIO3HAHUS, XapaKTepPH30BaTh, OOBSICHATH, KIAacCU(UIMPOBATh, BBIMOIHATH XHUMHAYECKHN
JKCIEPUMEHT U T. J. KpoMe Toro, reMatniyeckoe INIaHUPOBAHUE IIPELyCMAaTPUBACT BBIICICHUE JTAIOB
00y4eHHs, CTPYKTypHUpOBaHHE Y4eOHOTO MaTepruasga ¢ yIeTOM MEKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsi3ed, JIOTMKM Yy4eOHOro Ipolecca U BO3PAaCTHBIX OCOOeHHOCTeM ywammuxcsa. Temarudyeckoe
IUIaHUpOBaHUE y4eOHOro mnpenMera «XUMHs» Ha 0a30BOM YPOBHE CpEJHEro oOuiero oOpa3oBaHUs
pazzensiercs Ha JBa Kypca «Xumus. bazoBwiii ypoBeHb. 10 kiace» u «Xumus. ba3zoBelil ypoBeHs. 11
KJIacc» M COCTaBJICHO W3 pacuera 1/2 u B Hememo. KypcuBom HaOpan marepuan aiasi oOydeHHs U3
pacuera 2 4 B HEJIENIO.

B pasnene «lIpunoxenus» comepkarcs cBeleHUS 00 Y4eOHO-METOIUYECKOM U MaTepHabHO-
TEXHUYECKOM (peKOMEHJaluu Mo obopynoBaHHi0 KaOuHeTa xumuu U TpeboBanus CanlluHa, no
HCIOJIb30BaHUIO B Y4€OHO-BOCIIUTATEIBHOM IPOIIECCE TEXHUUECKUX CPEACTB 00ydeHHs) oOecreueHun
00pa3oBaTeNbHON EATETbHOCTH, METOIMYECKHE PEKOMEHAALINH 110 OPTaHU3aIMH HCCIeI0BATENbCKON U
MIPOEKTHOM JIeATEIbHOCTH, PEKOMEHAINH 110 paboTe ¢ 3JIEKTPOHHBIMH MPHIOKEHUSIMU K y4eOHUKaM U
¢dopmuposannto MKT-KOMIETEHTHOCTH YUEHUKOB.

OBIIAA XAPAKTEPUCTUKA YUEBHOTI'O ITPEJIMETA «XWUMMUS»

Bxunan yuebHoro npeamera « XuMusi» B JOCTHKEHHE 1ieIell cpeHero oo1iero o0pa3oBaHus

Cpennee o61ee o0pa3oBaHue — TPEThs, 3aKJIIOUUTEIbHAS CTYIEHb 0011ero oopasoBanus. OnHOI
13 BaXHEMINX 3aJa4 3TOr0 3Tana sBJISETCs MOArOTOBKA yYaluXcs K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY JKU3HEHHOTO U MPO(PECCHOHANBHOTO MyTH. Y4Yalluecs JODKHBI HAayYHUTHCS CaMOCTOSITENBHO
CTaBUTH LIENTU U OMNPENENSITh MyTU WX JOCTHIKEHUS, WCIOJIb30BaTh MPHUOOPETEHHBIA B IIKOJE OIBIT
JesITeNbHOCTH B PEasIbHOM JKM3HHU, 32 paMKaMH y4eOHOTO MmpoIiiecca.

I nasnvle yenu cpeonezo obujeco 0bpazosanus

1. ®opmupoBaHHE IETOCTHOTO MPEICTaBICHHUS O MHPE, OCHOBAaHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0AX JEITEeIbHOCTH.

2. [IpuoOpereHue omnpITa pa3HOOOPa3HON AESITENFHOCTH, OMBITA TO3HAHUS U CAMOIIO3HAHUSI.

3. [ToaroroBka K OCYIIECTBIEHHUIO OCO3HAHHOTO BhIOOpA MHAMBHIYaJbHOM 00pa3oBaTeNbHON WK
npodeccHoHaNTBEHON TPACKTOPHUH.

Bonwmoit Bknaa B JOCTHIKEHUE TIABHBIX IIeNiel cpeaHero oomero o0pa3oBaHusl BHOCHT H3yUYCHUE
XUMHH, KOTOPOE MPU3BAHO 00ECTICUNTH:

* GOpMHPOBAHHUE CHCTEMbl XUMHUUYECKHX 3HAHUN KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOU KapTHHBI
MUDA;

*  pa3BUTHE  JIMYHOCTH  OOYYaIOIIMXCS, MX  HHTEJUIEKTyalbHOE W  HPABCTBEHHOE
COBEpIICHCTBOBaHWE, (OPMUPOBAHWE y HUX TYMAHHUCTUYECKUX OTHOIICHUH U IKOJIOTHYECKU
11e7IECO00Pa3HOTO OBEACHUS B OBITY M TPYAOBOMU JEATEILHOCTH;
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* BBIPAOOTKY y OOYyYalomuXcs MOHUMAHHS OOIECTBEHHOW MOTPEOHOCTH B PA3BUTHU XUMHUU, a
Takxke (OPMHUPOBAHME Y HUX OTHOIICHUS K XMMHHU KaK BO3MOXHOH 00xacTé Oymymiel NmpakTHUECKOU
NEeSATEIbHOCTH;

* (QopmupoBaHue yMEHHI O0€30MacHOr0 OOpalleHHs C BEUIECTBAMH, HWCIIONIB3yeMbIMH B
[TOBCEHEBHOM KU3HHU.

Lenu uzyuenus xumuu 6 cpeouetl wKoie

1. ®opmupoBanue yMeHHs BUJIETh U MOHUMATh [IEHHOCTh 00pa30BaHus, 3HAUUMOCTh XUMHYECKOI0
3HAHUS JUTS K&KIO0TO YeIOBEKa, HE3aBUCUMO OT €T0 MPOo(hecCHOHAIBHON AEITEeIbHOCTH.

2. ®opMHUpOBaHUE YMEHHUS paziuvarh (PaKThl U OLEHKH, CPABHUBATH OLIEHOYHBIE BBHIBOJbBI, BUICTh
UX CBA3b C KPUTEPUSMH OLICHOK MU CBSI3b KPUTEPUEB C OIPEIEICHHONM CHUCTEMOW IIEHHOCTEM,
dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO.

3. ®opMupoBaHKE LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMHU B CO3JJaHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KAapTHUHBI MHUpPA; YMEHHUS OOBSACHATH OOBEKThI W MPOLECCHl OKpYKarollen
JEHUCTBUTENBHOCTHU (IIPUPOIHOM, COLIMATIBHON, KYIbTYPHOM, TEXHUUECKOM CPE/bl), UCIOJB3YS ISl TOTO
XUMHUYECKHE 3HAHUS.

4. IlpuobpereHue ombiTa pPa3sHOOOpPA3HOM MAEATEIBHOCTH, OIbITA IIO3HAHHUS M CAMOIIO3HAHUS;
KJIFOYEBBIX HABBIKOB, HMEKOIIMX YHUBEPCAIbHOE 3HAYEHHUE I pPa3IUYHbIX BUJOB ACSATEIbHOCTU
(HaBBIKOB pemIeHHs] MpoOJieM, MPUHATHA PEIICHWH, TOWCKAa, aHanmu3a W 00padoTKHM WH(OpMaIum,
KOMMYHHKATHUBHBIX HaBBIKOB, HaBBIKOB M3MEPEHUI, HABBIKOB COTPYAHHYECTBA, HABBHIKOB 0€30I1aCHOTO
oOpaIIeHus C BEUIECTBAMU B TIOBCEIHEBHOW KU3HH).

Oco0enHocTH coaep:kaHusi 00y4YeHUs XMMHMHU B CPeHel HmIKoJIe

B cucreme cpemHero ooOmero oO0Opa3oBaHHWS XHMHIO OTHOCAT K MPEAMETHOH 00JIacTh
«EctectBennbie Haykn». OCOOEHHOCTH COJEpKaHUSI OOyYEHUSI XUMUU B CpETHEH 1IKOoIe 00YCIOBIEHBI
cnienn (UKo XMMHUH KaKk HAyKH U TIOCTABJICHHBIMH 33 Ja4aMH.

OcHo8HbIMU NPOOIEMAMU XUMUU SAGTSIOMCAL:

— M3Y4YE€HHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCHMOCTH UX CBOWCTB OT CTPOCHUS;

— MOJIyYEHHUE BEILIECTB C 3aJaHHBIMH CBOMCTBAMU;

— HCCJIENOBAHME 3aKOHOMEPHOCTEN XUMUYECKHMX PEaKIM W IyTeH yIpaBIeHUS MMM B LEIAX
MOJIy4eHHUsl HEOOXOJUMBIX YeJIOBEKY BEIIECTB, MaTEPHAIIOB, SHEPTUU.

[ToaTomy B mporpaMMe o XMMUU HALIUTM OTPaK€HNUE OCHOBHBIE COJIEPKaTENbHbIE JINHUU:

— «BEILECTBO» — 3HAHMUA O COCTaBE U CTPOCHMM BEIIECTB, MX BaXHEUIIMX (U3NYECKUX H
XAMHYECKHX CBOMCTBAX, OMOJOTrHYECKOM JICHCTBHU,

— «XHMHUYECKas peakius» — 3HaHUs 00 YCIOBMSX, B KOTOPBIX MPOSBIAIOTCS XUMHUYECKHUE
CBOMCTBa BEILIECTB, CIIOCO0AX YNPaBIE€HUS XMMHUUECKUMHU IIPOLIECCaAMU;

— «IPUMEHEHUE BEILECTB» — 3HAHMWS M ONbBIT NPAKTUYECKOW IEATEIBHOCTH C BEILECTBAMH,
KOTOpble Hambojee 4YacTo YHOTpeOJsAI0TCS B IOBCEIHEBHOM JKU3HHU, IIMPOKO HCHOJIb3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO035HCTBE, Ha TPAHCIIOPTE;

— «I3BIK XUMHH» — CHUCTEMa BaXHEMIIMX MOHSATUM XMMHUU U TEPMUHOB, B KOTOPBIX OHHU
OIMCBIBAIOTCS,, HOMEHKJIaTypa HEOPraHMYECKUX W OPraHUYeCKUX BELIeCTB, T. €. UX Ha3BaHUA (B TOM
qlclie U TPUBHAJIbHBIE), XUMUUECKHUE (OPMYJIbl M YPAaBHEHUS, a TaKXKe MpaBuiia epeBoia MHPOopMaIu
C POJTHOTO WJIM PYCCKOT'O SI3bIKA Ha SI3bIK XMMUHU M 00paTHO.

B pesynbTare u3yueHuss ydeOHOro mnpenMera «XUMHUS» BBITYCKHUK CpeIHEH IIKOJBI OCBOUT
cojiepKaHue, crnocoOcTByomEee (OPMUPOBAHUIO TMO3HABATENbHONW, HPABCTBEHHOW M 3CTETHYECKOMN
KYJbTYpbl. YUalllUiiCs OBJIAJICET CUCTEMON XUMUYECKUX 3HAHUN — MOHATUSIMU, 3aKOHAMU, TEOPHUSIMHU U
A3BIKOM HAyKM KaK KOMIIOHEHTaMH €CTECTBEHHOHAy4YHOW KapTuUHBI Mupa. Bce 3To mo3Boaut emy
chopMUpOBAaTh HAa OCHOBE CHUCTEMBbl IOJYYEHHBIX 3HAHUI HaydHOE MHPOBO33pPEHHME KaK (PyHAAMEHT
LIEHHOCTHOT'O, HPAaBCTBEHHOT'O OTHOLIEHMSI K IPUPOJE, OKPYKAIOLIEMY MHUPY, CBOEH JKU3HU U 3J0POBBIO,
OCO3HATh POJIb XUMUYECKOW HAyKH B MO3HAHUHM U MPEoOpa30BaHUU OKPYKAIOILIEro MHUpa, BbIpaboTaTh
OTHOIIICHHE K XUMUH KaK BO3MOXKHOM 00sacTu Oyayiieil coOCTBEHHON MPaKTHYECKOH NesITeIbHOCTH.

VYcBoeHue coaepkaHusi ydeOHOro mnpeamera «XHMHsS» OOECHEUUT BBITYCKHUKY BO3MOXKHOCTb
COBEPILIEHCTBOBaTh U DPa3BUBATh I103HABATEIbHbIE BO3MOKHOCTH, YMEHHE YIPABIATH COOCTBEHHOM
MO3HABATEIbHON J1€ATEIbHOCTBIO; WHTEIJIEKTyallbHble U pPe(IIEKCUBHBIE CIIOCOOHOCTH; MPUMEHSThH
OCHOBHbBIE HMHTEJJIEKTYyalbHbIE OIEpallui, Takue Kak (OpMYIHpPOBAHHWE THIIOTE3, aHAIM3 U CHHTE3,
CpaBHEHUE, 00001IeHNe, CUCTeMaTH3allls, BbISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H AJI1 U3yUYeHHS
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CBOMCTB BEHIECTB M XUMHMYECKHX PEaKIMW; HCIOJIb30BaTh PAa3JINYHbIE MCTOYHHUKHM JUIsl ITOJIyYEHUs
XUMUYECKOH MH(pOpPMAIIUU; CaMOCTOATEIbHO TUIAHUPOBATh U OPTaHU30BBIBATH YU€OHO-TI03HABATEIHLHYIO
JeSTeNbHOCTD; Pa3BUBATh UCCIIEA0BATENbCKUE, KOMMYHUKATUBHbIE U MHPOPMALIMOHHBIE YMEHUS.

OCOoOEHHOCTH CTPYKTYpHl M JIOTHKH MOCTPOSHHMS Kypca XHMHUHU HAlUIM CBOE OTPaKEHHE B
y4yeOHMKAX JIMHUHU, KOTOPbIE OTJINYAIOTCS OT AHAIOTUYHBIX COYETAaHHMEM HAayYHOU CTPOTOCTU MU3JI0KEHUS
U IIMPOKOW HAIPABJIEHHOCTU HA MPUMEHEHUE XUMHUYECKUX 3HAHUN B MIOBCEJHEBHOM KU3HU U B JKU3HU
oOmiecTBa.

B y4yeOHUKax peanusyercs CHCTEMHO-AEATEIbHOCTHBIN MOoAX0/1, Jexkamuii B ocnoe @I'OC. Drot
IIOJIXO/1 OPUEHTUPOBAH HA KOHKPETHBIE Pe3yibTaThl 00pa30BaHus, Kak CHCTEMOOOPA3yIOUINi KOMIOHEHT
CTaHJapTa, TJE pa3BUTHE JIMYHOCTH YYaIErocss Ha OCHOBE YCBOCHHMS YHUBEPCAIBbHBIX YYEOHBIX
JeWCTBUH, TO3HAHUS U OCBOEHUSI MUpa COCTABJISIET LIEJIb U OCHOBHOM pe3ysbTaT 00pa30BaHMsL.

N3yuyenne xumuu B 10 u 11 knaccax mocrpoeHo no nuHeHo# cxeme. B 10 kiacce usnaraercs
MaTepHuall OpraHu4eckoi XUMHH, a B 11 kiacce — HeopraHuueckasi XMMus, o0Lasi XUMUsl, XUMUYecKas
texHosorus. Ilocnennue rnasel yueOHMKa 11 Kkiacca 3HAKOMAT HIKOJBHUKOB C MPUMEHEHHUEM XUMUU
B OKpY’Karollel )KU3HU U Ha CIIy)K0e 00LIeCTBY.

Kypc oprannueckoit xumuu B 10 kinacce mocTpoeH TpaauLMOHHO. OH HAUMHAETCSl ¢ OCHOBHBIX
IOHATUM OPraHUYECKOM XMMHH, 3aT€M M3J1araercsi CTPYKTypHas TE€OpUs OPraHUYECKUX COCIUHEHMI,
paccMaTpuBaeTCsl UX AJIEKTPOHHOE cTpoeHue. [1oToM u3ydaroTcsi BaKHEHIIME KJIACChl OPraHMYEeCKHX
COCIUHEHUI: yIJIEBOLOPOABI, KHUCIOPOA- U a3oTcolepkalue coenuHeHus. CUCTEeMAaTHYeCKOe
M3JI0KEHUE CTPOCHHUS M CBOMCTB OPraHMYECKUX COCTUHEHHN IO3BOJSET IMEPEUTH K OMOJOTHYECKH
aKTUBHBIM BEILECTBAM — YIJIEBOAAM, >XHMpaM, OelkaM. 3aKaHUYMBAETCS KypC OPraHUYecKOM XUMHHU
paccka3oM O MOJIMMEepax M UX UCIOJIb30BAHUU B OBITY U B TEXHHKE.

Marepuan 1o HeopraHumyeckod xumuu B 11  kjacce wu3yyaercs B CIEAYIOIIEH
nocnenosarenbHoctu. Haunnaercs kype 11 knacca pasnenom «BemiectBo», B KOTOPOM IIpeCTaBJIEH
MaTepuanl Mo TeMaM «ATOMHO-MOJEKYJSIpHOE ydeHue», «CTpoeHue aroma», «XHMHUYECKas CBSI3bY,
«[lepmonuueckuii  3akon»,  «PactBopb», «KommouaHele  pacTBOPB»,  «DIEKTPOIUTHUECKAsS
aucconuanus». Jlanee cienyer pasznen « XMMUYECKUE PEAKLIUN», CONEPIKAHUE ITOTO pa3zielia IOCBSILIEHO
pacueram 0 ypaBHEHUSIM XMMHUYECKHUX peaKluil, peaklUsM HOHHOTO 0OMeHa, KaYeCTBEHHBIM PEAKIIUAM
U OKHCJIMUTEIbHO-BOCCTAHOBUTEIBHBIM IPOLECCaM. 3aTeM CIIEAyeT MaTepuall, paccKas3blBAIOIUN O
Heopranuueckoil xumun. Cnenyromas teMa kypca «HayyHble OCHOBBI XMMHMUYECKOTO INPOM3BOJICTBA»
pPaccKa3bIBa€T O 3aKOHOMEPHOCTAX MPOTEKAaHUS XMMHUYECKUX PEAKUMHA U WIUIIOCTPUPYET NPUMEHEHUE
MOJIYYEHHBIX 3HAHUM 0 3aKOHOMEPHOCTSAX MPOTEKAaHUs XUMUYECKUX peaklUil Ha mpakThke. Peus uaer o
pa3IMYHBIX THUMAX XHWMUYECKUX IPOM3BOACTB. M3ydeHHME WIKOJBHOTO Kypca XUMHUHM 3aBEpIIACTCS
paznenoM «XHUMHSI B KU3HH U OOIECTBE», B KOTOPOM PACCKa3bIBAETCS O MPUMEHEHUU XHUMHYECKHUX
3HaHUI B pa3IMyHBIX 00JAacTAX HAyKM M TEXHUKU. ABTOPCKMH KOJIJIEKTHB IOCTapajcsl IOKa3aTh
BaXHOCTb TOJYYEHHBIX 3HAHUNW M B TOBCEIHEBHOM KU3HU. ABTOpPBI CTPEMATCS MPUBUTH y4allUMCS
Oepe’kHOe OTHOILEHUE K IPUPOJE U K OKPYKaIoLIeMy MUPY, cHOpMUPOBATh XUMHUECKUI B3IJIsA]] HA BCE,
YTO UX OKPYXKAaeT — OT MPOJIYKTOB MUTAHUS JO MAaTEpUaAIOB Il dKUBOMKUCH U CKYJIBIITYPHI.

Mertoanyeckuii anmapar y4eOHUKOB BKJIIOYAET WHCTPYMEHTapuil, 0O0ecreuuBaromuii He TOJIbKO
OBJIaJICHUE MPEAMETHBIMU 3HAHUAMU U YMEHHUSIMH, HO U IMYHOCTHOE pa3BuTHE ydammxcsa. OH momoraer
(dopMHpOBaTh MHTEpEC K HayKe, YYBCTBO T'OPJOCTU 332 OTEYECTBEHHYIO HAayKy, 3HAKOMHT C BKJIQJOM
POCCHHCKHMX YYEHBIX B pPAa3BUTHE XUMHH, CIHOCOOCTBYET YCBOCHHMIO HOBBIX 3HAHUH, MOHCKY U
nepepaboTke HOBOIM MH(OpMAIIHH.

Baxnast posib OTBOAMTCS IEMOHCTPAIIMOHHBIM OIBITaM, J1a00paTOPHBIM U MPaKTUYECKUM paboTam,
KOTOpBIE XapaKTEPU3YIOT KCIEPUMEHTAIBHBIE ACHEKThl XUMUU U Pa3BUBAIOT NPAKTUYECKHE HABBIKU
yuyamuxcs. B koHIle yueOHUKOB MPUBOAUTCS CIIPABOYHBIN MaTepHall.

Bonpocel, 3amaun W 3agaHus, NPEUIOKEHHBIE NI 3aKpEIJICHWs 3HAHUM B KOHLE KaXKIOro
naparpada, SBISIOTCS pa3HOYPOBHEBBIMH, B TOM YHCJIE€ MPOOJEMHBIMU M METalpeAMETHBIMU,
paccuMTaHbl Ha aKTUBHYIO POJIb YUYaIIerocs, Ha pelieHrne NpoodieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX.
Oco0oe BHMMaHuE YZAENSeTcs OpraHu3allMi MPOEKTHOM NEeATeNIbHOCTH HIKOJBbHUKOB M MPHOOPETEHUIO
OTIbITAa Y4acCTHUs B JUCKYCCHSX.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B yueOHoM 1utaHe cpenHedl mIKONMbI y4eOHBIH mpeaMeT «XHMHS» BKIIOYEH B pasJeln

«EcTectBennsie Hayku». [Iporpamma yueGHOro mpeameTa «XuMUsD 7Sl CpeTHEro oo01ero oopazoBaHus
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Ha 0a30BOM ypoBHEe paccuutaHa Ha 34 4 (1 4 B Hemenro, 68 4 3a nBa roma oOydenus) U 68 4 (2 4 B
Hezeno, 136 4 3a 1Ba roga o0y4eHus).

TPEBOBAHMS K PE3VJIbTATAM OCBOEHHMS OBYYAIOIIMMHCS OCHOBHOU
OBPA3OBATEJIbBHOU ITPOI' PAMMBI

@enepanbHbli roCy1apCTBEHHBIH 00pa30BaTENbHbIM CTaHAAPT CpeaHero oOlIiero odpa3oBaHUs
YCTQHABJIMBAET CIEAYIOIIME TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYyYarOIIMMHUCS OCHOBHOM
00pa3oBaTeNbHON IPOTrPAMMBI:

* K IUYHOCHIHBIM PE3YNbmamam 0C60eHUs OCHOGHOU 00pa306amenbHOll RPOZPAMMDbL:

1) BocnuTaHWE POCCUICKOM TIpakJaHCKOM HMIEHTHMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepes; PoauHOM, ropaocTy 3a CBOM Kpaii, cBoX0 Poauny, npounuioe u
HacTOsIllee MHOTOHAIIMOHAJILHOIO Hapoja Poccuu, yBaxkeHHe Tocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar,
TUMH);

2) ¢popMHpOBaHUE IPAKAAHCKON MO3ULIMN KaK aKTUBHOI'O M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOTO
00IIIeCTBa, OCO3HAIOIIETO CBOM KOHCTHTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IIPAaBOMNOPSIOK, O00JaJal0MIEro 4YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO NPHUHHMMAIOIIETO
TpaIUIIOHHBIE HAMOHAIBHBIE U 00IIEYeI0BEYECKIE T'YMAaHUCTUIECKUE U IEMOKPATUIECKHE [ICHHOCTH;

3) rOTOBHOCTB K ciyxeHHt0 OTeuecTBy, €ro 3aliure;

4) chopMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HayKd U OOILECTBEHHOM MPAKTUKHU, OCHOBAHHOIO Ha JHUajlore KyjibTyp, a TaKXKe pa3IMyHbIX (HopM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B IMOJIUKYIBTYPHOM MHpE;

5) chopMHPOBAaHHOCTH OCHOB CaMOpa3BUTHsI M CaMOBOCIIMTAaHMS B COOTBETCTBUU C
00I1IeYeTIOBEYECKMMH IICHHOCTSMHU U HJIeaJlaMH TPaKJaHCKOTO 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTD K
CaMOCTOSITEJIbHON, TBOPUYECKON M OTBETCTBEHHOM /1€ TEILHOCTH;

6) TOJIEpaHTHOE CO3HAaHWE W TIOBEACHHE B IMOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTBH
BECTH JAMAJOr C JPYTUMH JIIOJbMH, JAOCTUraThb B HEM B3aUMOIOHUMAaHMs, HAXOIUTh OOILME LEIU U
COTPYAHUYATH JJIS1 UX JTIOCTUIKEHUS;

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMH, IETHbMH MJIIQJIIIETO BO3pAacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-MCCIe10BaTeNbCKOM, MPOEKTHOM M OPYrux BHJAX
TeSTEeTbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOEHUS 00IEYET0OBEYECKUX [IECHHOCTEH;

9) rOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE€ caM000pa30BaHUIO, Ha MPOTSHKEHUN
BCEHl KM3HM; CO3HATEIbHOE OTHOIIEHHE K HEMPEpPhIBHOMY OOpa30BAHUIO KaK YCJIOBHUIO YCIELIHOMN
Mpo¢eCCHOHAIIBHON 1 0OIIIECTBEHHOMN JESTEIHLHOCTH,

10) scTeTnyeckoe OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mpuHsATHE M peanu3aus IeHHOCTEH 37J0pOBOro U 6e3omacHoro oopasa KU3HHU, MOTPEOHOCTH B
(GU3NIECKOM CaMOCOBEPIICHCTBOBAHWH, 3aHATUSX CIOPTUBHO-O3/JOPOBUTEILHONW JIEATEIBHOCTBIO,
HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB,;

12) 6epexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHUE K (PU3NYECKOMY M TICHUXOJIOTUYECKOMY
3JI0pOBbIO, KaK COOCTBEHHOMY, TaK U IPYTHX JIOJIeH, yMEHUE OKa3bIBaTh NEPBYIO MTOMOIIIb;

13) oco3HaHHBIA BBIOOP Oymaymied MpoecCuu W BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHAIBHON NESATETbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
peIIeHUH JTHYHBIX, OOMIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX POOIIEM;

14) chopMUPOBAaHHOCTH 9SKOJOTMYECKOTO MBIIUICHUS, TOHHUMAHUS BJIMSHUS COLIMAIBHO-
HSKOHOMHYECKUX TPOIECCOB HA COCTOSIHHE TPUPOJHON W COIMAIBHON Cpensl; MpUOOpEeTEeHHE OIbITa
HKOJIOTOHAIPABICHHOH JESATEILHOCTH;

15) oTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPHHATHUS [EHHOCTEH
CEeMEMHOM KU3HHU;

* K Memanpeomemusim pe3yiomamam 0C60eHUs OCHOBHOT 00PA306AMENbHOT RPOZPAMMDL:

1) ymMeHHe caMOCTOSTENIbHO ONPENENATh eH ASITeIbHOCTH U COCTABIIATh IUIaHbl AEATEIbHOCTH;
CaMOCTOSITENTFHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH JESTEIBHOCTH; HCIOIB30BaTh BCE



BO3MOXKHBIE PECYPCHI ISl JOCTHIKCHUS MOCTABJICHHBIX IENIeH M pealu3aliy IUIaHOB JIESTEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETHH B PA3TUYHBIX CUTYaLUsX;

2) yMeHME TPOAYKTHMBHO OOMIAThCI ¥ B3aUMOJACHCTBOBATH B  IPOIECCE COBMECTHOM
JESATENbHOCTH, YYHUTHIBATh MO3WIMU JAPYTUX YYAaCTHHUKOB JAEATENbHOCTH, 3(dekTuBHO pazpemarsb
KOH()JIUKTHI,

3) BiajgeHWe HaBBIKAMU  II03HABATENbHOW, Y4eOHO-MCCIENOBATENbCKOM W MPOEKTHOM
JEATeNIbHOCTH, HaBBIKAMHU pa3pelieHus NpoOieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHHSI MPAKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

4) TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSTEIbHOM HH(OPMAIMOHHO-TIO3HABATEIHHON
JeSATENbHOCTH, BIIQJICHWE HABBIKAMM TOJYYECHHs HEOOXOOMMON HH(pOpMalMM M3 CIOBapel pas3HbIX
THUIIOB, YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WH(POPMAIMU, KPUTUYECKH OIIEHUBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYUAEMYIO U3 PA3TUYHBIX HCTOUHHKOB;

5) yMeHue NCIoNb30BaTh CPeICTBA NH(POPMAIIMOHHBIX 1 KOMMYHUKAI[HOHHBIX TEXHOJIOTHH (J1anee
— UKT) B peuieHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a/1a4 C COOJIOACHUEM
TpeOOBaHMN SPrOHOMHUKHM, TEXHHKH O€30IaCHOCTH, THTHEHBI, pPECcypcocOepeeHusi, MpPaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

6) yMeHHE ONpeeNsATh Ha3HAYCHUE U (QYHKIMU Pa3INYHBIX COLUAIBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSATEIbHO OLEHHBATh W NPUHUMATH PELICHHUS, OIPEICIISAIONINE CTPATETHIO
TIOBE/ICHUSI, C YUETOM I'PAXIAHCKUX M HPABCTBEHHBIX [IEHHOCTEIH;

8) BIIaJieHNE S3BIKOBBIMH CPEJCTBAMU — YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOYKY
3pEHUs, UCTIOJIb30BATh a/ICKBAaTHBIC SI3BIKOBBIE CPEJICTBA;

9) BiageHWe HAaBBIKAMH TO3HABATENFHON pPe(IIEKCHN KaK OCO3HAHUSI COBEPIIACMBIX NEHCTBHNA U
MBICIIUTEIBHBIX TPOLECCOB, UX PE3YJbTATOB U OCHOBAHMM, IPAHHIl CBOETO 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTIKEHUS,

* K npeomMemHbIM Pe3YIbIMAmam O0C60€HUA OCHOBHOI 00paA308amMeENbHON  NPOZPAMMDL,
OMHOCAUWUMCA K YyUeOHOMY npedmemy «Xumua» Ha 6a3060M YyPOGHE:.

1) chopMHPOBAaHHOCTH TPEICTABICHUI O MECTE XMMHU B COBPEMEHHON HAay4HOH KapTHHE MHpa;
MOHMMAaHKE POJIM XUMHHU B (POPMHUPOBAHUU KPYro3opa U (QyHKIIMOHAIEHONW TPAMOTHOCTH YEIIOBEKa IS
pELICHUS MPAKTUYECKUX 3a/1a4;

2) BiameHWe OCHOBOMOJATAIOIIMMH XWMHYECKHMHU TOHSATHSAMH, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE 10JIb30BaHHE XMMUYECKOH TEPMUHOJIOTHUEH U CUMBOJIMKOM;

3) B1ageHre OCHOBHBIMH METOJIaMH HAYYHOTO MTO3HAHMS, UCTIONB3YEMBIMU B XHMHUU: HAOJIOICHUE,
OllMCaHMe, M3MEepeHHe, HKCIEPUMEHT; yMeHHe 00paldaThiBaTh, OOBSACHATH Pe3ybTaThl MPOBEAECHHBIX
OTIBITOB W JIeNIaTh BBIBOJBI; TOTOBHOCTh M CITIOCOOHOCTH MPUMEHSITH METOJBI MMO3HAHHS MPU PEHICHUU
MPAaKTUYECKHX 3a/1aY;

4) chopMHpPOBAaHHOCTh yMEHHS J1aBaTh KOJMYECTBEHHBIC OIEHKH M TPOBOAWUTH PACUYETHI IO
XUMHUYECKUM (POpMYyJIaM U YpaBHEHUSIM;

5) BazieHne paBWJIaMU TEXHUKH O€30MacHOCTH MPH UCTIOIH30BaHUN XUMHUYECKIX BEIIECTB;

6) chopMUpPOBaHHOCTH COOCTBEHHOH MO3MLMU IO OTHOIIEHUIO K XMMHUYECKOH HH(pOpMaIUH,
MOJTy4aeMOM U3 Pa3HbIX UCTOYHHUKOB;

7) ans oOyyaromMXCsl C OrpaHHMYEHHBIMH BO3MOXXHOCTSIMU 3/10pPOBbSI OBJIaJICHUE OCHOBHBIMH
JOCTYITHBIMH METO/JaMH HAyYHOTO TIO3HAHWs; 8) JUIA CJENbIX W CIa0OBHIAIINX OOYYarOIIUXCs
OBJIa/ICHUE MPAaBUJIAMH 3alIMCU XUMHUYECKUX (OPMYI C UCIOIBb30BAHUEM PeNbe(hHO-TOUCUHON CUCTEMBI
o0o3Hauenuii JI. bpaitns.

KPUTEPUM OLUEHKU ITPEAMETHBIX, METAITPEJIMETHbBIX N JINYHOCTHBIX
PE3VJIbTATOB

JlocTuKeHre JTUYHOCTHBIX Pe3y/IbTaTOB OIIEHMBAETCS HAa KaueCTBEHHOM YpOBHE (0€3 OTMETKH).
ChopMupoBaHHOCTH METANPEIMETHBIX U MPEIMETHBIX YMEHUI OIIEeHUBAETCS B OaJlIax 1O pe3ysbTaTaM:

* CMapmogoll OUACHOCMUKU 20MOBHOCMU K U3yyeHuro npeomema «Xumusy (IAATHOCTHYECKAS
pabora B Hauvaie y4yeOHOTO roja, B XoJie¢ KOTOPOH IMPOBEPSIOTCA MpPEIMETHbIE M MeTalpeIMeTHbIE
pe3yNbTaThl MpEAbIAYIIEr0 rojaa). Pe3ynbraTel CTapTOBOM AMArHOCTUKH SIBIISIFOTCSI OCHOBAHUEM IS
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KOPPEKTUPOBKU Y4EOHBIX MpPOrpaMM U UHAMBHIyalU3alUd y4eOHOH NesATeNbHOCTH (B TOM YHCIE B
pamMKax BbIOOpa YpOBHSI HM3yU€HHUS TPEIMETOB) C YUYETOM BBIICTICHHBIX AaKTYaIbHBIX MPOOIIEM,
XapaKTEPHBIX JJI KJIacca B LIEJIOM, U BBISIBICHHBIX TPy PUCKA;

* meKkywezo konmpoia (YCTHbIE U MHCbMEHHBIE OIPOCHI, Ta0OPAaTOPHBIC U MPAKTHYECKUE PAOOTHI,
TBOpUYECKHE paboThl, HamucaHue pedepaToB, ydyeOHbIE MCCIETOBAHUS U y4eOHbIE MPOEKTHI, 3aJaHUs C
3aKpBITBIM OTBETOM H CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — TIOJHBIM U YaCTUYHBIM,
WHIUBUAYAIbHBIE U TPYNNOBbIE (DOPMBI OIIEHKH, CaMO- M B3aUMOOIICHKa, peduekcus u Ap.). Texymas
OIICHKA MOXET OBITh (POPMHPYIOIICH, T. €. TOICPKUBAIONICH W HAMPABISIONICH YCHIIUS y4allerocs, u
JMarHOCTUYECKO, CIOCOOCTBYIOIIEH BBISIBJICHUIO M OCO3HAHUIO YUUTENIEM U YYaIIUMCS CYIIECTBYIOIIUX
npobireM B oOydeHuu. Pe3ymbTaThl TEKylIed OIEHKH SBISIOTCS OCHOBOW JJISl WHAMBHIyaTH3alUd
y4eOHOM eATeIbHOCTH U KOPPEKTUPOBKU MHIUBUAYaTbHOTO Y4eOHOTO IJIaHa, B TOM YHUCIE U CPOKOB
M3y4YeHHs TeMbl/pa3iesna/mpeIMeTHOrO Kypca;

* memamuyeckou oyeHku (BBIIOJHEHHE KOHTPOJIbHBIX pabOT MO OTIEIbHBIM TEMaM WM OJIoKaM
TeM, 2 paboTbl B rox). Pe3ymbraThl TeMaTHUECKOW OLIEHKU SBIAIOTCS OCHOBAHUEM Ui TEKYIIEeH
KOPPEKINU y4eOHOU AESITEeNbHOCTU U €€ UHIUBUIYyaIn3alii;

* NPOMENCYMOUHO20 KOHMPOJIA, KOTOPbI MPOBOJUTCS B KOHLE Ka)J0Tr0 IOJIYroAWs U B KOHILIE
y4eOHOro TrojJa Ha OCHOBE pe3yJlbTaTOB HAKOIUICHHON OLIGHKHM M PEe3yJIbTaTOB BBIMOJIHEHHS
TEMaTUYECKHUX ITPOBEPOUYHBIX padoT;

* UMO0208020 KOHMPOJs, KOTOPBIA OCYILIECTBIISIETCS HA OCHOBAaHUU PE3yJbTAaTOB BHYTPEHHEU
(BBITTOJIHEHNE MTOTOBOHM pabOThl) W/WIM BHEIIHEH OIEHKH (IIPOXOXKICHHUE TOCYIAPCTBEHHONH HTOTOBOM
artecranuu). Mitorooie paboThl MPOBOJATCS MO TEM IpeaMeTaM, KOTOPbIE sl JAHHOTO 00y4aroIerocs
HE BBIHECEHBIHA T'OCYJIaPCTBEHHYI0 HTOrOBYIO aTTecTanuio. dopma UTOroBOil pabOThl MO IMpenMeETy
YCTaHABIMBAETCA  PEIICHHEM I[E€Iaroruyeckoro COBeTa IO MPEACTABICHUID  METOJIUYECKOIro
oObenuHeHusT yuuTeneil. VToroBoit paboToll mo y4eOHOMY MpenMeTy «XHUMUsS» IS BBITYCKHUKOB
CpeIHEll HIKOJIBI MOXKET CIY)KUTh MHChbMEHHAs MpoBepouyHas paboTa WM MHUChMEHHAs MPOBEPOYHAS
paboTa ¢ yCTHOW YacThIO WM C MPAKTUUYECKON paboTOl (IKCIIEPUMEHT, UCCIIEA0OBAaHUE, OIBIT H T. 11.), a
Takke yCcTHble (GOpMBbI (MTOTOBBIM 3adyer Mo Owieram), yacTb HopTdonuo (moadopka pabdorT,
CBUJETEIBCTBYIOIIAs O JOCTUKEHUU BCEX TPEOOBAHUM K MPEAMETHBIM pe3ysibTaTaM OOy4eHHUs) U T. 1.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O TIPEIMETA «XUMMUWSI»
HA BA30BOM YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUA
|. [INTAHUPYEMBIE JIMUHOCTHBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O ITPEJJMETA
«XNMUS» HA BABOBOM YPOBHE

[ImaHupyeMbIMH JIUYHOCMHBIMU pe3y/ibmamamu B paMKax OCBOCHHUS y4eOHOro mpenMeTa
«XUMUS ABISIFOTCS:

1) 6 cihepe omnowenuii obyuarowuxcs k cebe, Kk c60emy 300p06bio, K NOZHAHUIO CeOsL:

— oOpueHTanusi OOydaroluxXxcs Ha JOCTHKEHHE JHYHOTO CUACThsl, pealu3alfio MO3UTHBHBIX
KU3HEHHBIX MEPCIICKTUB, MHUIIMATUBHOCTH, KPEATUBHOCTH, TOTOBHOCTh M CITOCOOHOCTH K JINYHOCTHOMY
CaMOOTIPEIEIICHUI0, CTIOCOOHOCTh CTAaBUThH LIETTH M CTPOUTD KU3HEHHBIC TUIAHBI;

— TOTOBHOCTH ¥ CITOCOOHOCTH 00€CTIeunTh ce0e U CBOMM OJIM3KUM JOCTONHYIO )KU3Hb B TIpOIIecce
CaMOCTOSITENTLHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIHLHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTh OOYYaIOMUXCS K OTCTaWBaHUIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIOCOOHOCTh BBIpAOATHIBATH COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHHIO K OOIIECTBEHHO-TIOJUTHYSCKAM COOBITHSAM IPOIIIIOTO M HACTOSIIETO0 Ha OCHOBE OCO3HAHUS
Y OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKCHUIA HAIIEH CTpaHbL;

— TOTOBHOCTh W CHOCOOHOCTh OOyYarOmMXCSl K CAaMOPA3BUTHIO W CaMOBOCIHTAaHUIO B
COOTBETCTBHUH C OOIIEUETIOBEUSCKUMH IICHHOCTSMH U HUJIeaIaMU TPaKJAHCKOTO 00IecTBa, MOTpeOHOCTH
B (PM3UYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHITHUSX CIIOPTHBHO-03/IOPOBUTEILHOM JIEATEIIEHOCTHIO;

— TpHUHATHE W peanu3alus IIEeHHOCTeH 370pOBOr0 M 0€30macHOro oOpasa >KU3HH, OepekxHOe,
OTBETCTBEHHOC M KOMIICTCHTHOE OTHOIICHHWE K COOCTBEHHOMY (DH3MYECKOMY M TICHXOJIOTHUSCKOMY
3JI0POBBIO;

— HEMNPUATHE BPEIHBIX MPUBBIUEK: KYPSHHSI, YIIOTPEOICHHSI aJTKOTOJISI, HAPKOTHKOB;

2) 6 cghepe omnowenuil obyuaiowuxcs k Poccuu xax k Pooune (Omeuecmay):



— poccHiickas HWIECHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHUIO POCCHMCKON HWIESHTUYHOCTH B
MOJIUKYIBTYPHOM COILIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHUHCKOTO
Hapoza u cynpoe Poccnu, matpuoTusm, roTOBHOCTD K ciy)eHuto OTeuecTBy, €ro 3auuTe;

— YBaXEHHE K CBOEMY HApOJly, YyYBCTBO OTBETCTBEHHOCTU Tepes PoauHOM, ropaoctu 3a cBOM
Kpai, cBoro PonauHy, mnpouuioe W HacTOfAllee MHOIOHAlMOHANBLHOTO Hapoaa Poccum, yBaxkeHue
rOCyJapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, TuMH)

; — (opMupOBaHUE YBaXXEHUS K PYCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY sI3bIKY Poccuiickoit
denepanu, SBISIOMIEMYCS] OCHOBOW POCCHICKOW MICHTUIHOCTH U TJIABHBIM (PaKTOPOM HAIIMOHATHHOTO
CaMOONPEIEIICHHUS,

— BOCIHTAHUE YBAXCHUS K KYIbType, S3bIKaM, TPATUIUAM U 00bIYasiM HAPOOB, MPOKUBAFOIINX
B Poccuiickoit @enepanuu;

3) 6 cihepe omHowenull 0OYUAIOWUXCSL K 3AKOHY, 20CYOAPCMBY U K 2PANCOAHCKOMY 00Wecmay:

— IrPaXJaHCTBEHHOCTH, TPaXKIaHCKAs IMO3ULIHUA aKTUBHOT'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOTO
o0IIecTBa, OCO3HAIOMIETO CBOM KOHCTHUTYIIMOHHBIE MpaBa W OOS3aHHOCTH, YBAXKAMOIIETO 3aKOH U
MIPABOIOPSIIOK, OCO3HAHHO TMPUHUMAIOUIETO TPAAUIMOHHbIE HAlMOHAJIbHBIE M O0IIEYeIOBEUYECKHE
T'YMaHUCTHYECKHE U JEMOKPATUYECKHE IEHHOCTH, TOTOBOTO K YUaCTHIO B OOIIECTBEHHOMN KHU3HU;

— MpU3HAHHUE HEOTUYKJAEMOCTH OCHOBHBIX MpaB M CBOOOJ YEIOBEKA, KOTOpPbIE MPUHAJIEKAT
KOKIOMY OT POXKJICHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX IPaB M CBOOOJ 0€3 HapyIICHUS
mpaB ¥ CBOOOJ JPYrMX JHI[, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbBIE IPaBa U CBOOOJBI YEIOBEKA U
rpaXJaHWHA COTJIACHO OOIICTPU3HAHHBIM NPUHIWIIAM H HOPMaM MEXKIYHAPOJHOTO IpaBa U B
cootBeTcTBUM ¢ KoHnctutynueit Poccuiickoit @enepaiiu, mpaBoBasi U MOJUTHYECKasi TPAMOTHOCTb;

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN
MPAKTUKH, OCHOBAHHOE Ha JHAJIOTe KYIbTYp, @ TAaKKe PazNUYHbIX (OpM OOIIECTBEHHOTO CO3HAHMUS,
OCO3HAHHE CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE; WHTEPHOPH3AIMS IIEHHOCTEH JEMOKPATUU H
COLIMAJIbHOW COJIMJAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIHMPOBAHHUIO OTHOIICHWW B TpyIIE HIU
COLIMAJIBHOW OpPraHU3alu;

— TOTOBHOCTh OOYYamOIIMUXCS K KOHCTPYKTUBHOMY YYacTUIO B TMPUHATHH pPELICHUH,
3aTparvBalOIIUX TIpaBa W HMHTEPECH, B TOM 4YHCIIE B pasIu4HbIX (Qopmax oOOIIECTBEHHOMN
camMOoOpraHu3aluu, CaMOYIpaBICHHsI, OOIIECTBEHHO 3HAYUMOU e TEIIbHOCTH;

— TIPUBEPIKEHHOCTh WICSIM WHTEPHAMOHAIN3MA, JPYKOBI, paBEHCTBA, B3aHMOTIOMOIIIH HAPOJIOB;
BOCIIUTAaHHE YBAXKUTEIHHOTO OTHOUICHHS K HAIMOHAJIBHOMY JIOCTOMHCTBY JIOJCH, WX UYBCTBaM,
PEIUTHO3HBIM yYOCKICHUSIM;

— TOTOBHOCTh OOYyYarOIIUXCSl TMPOTHBOCTOSATh WACOJOTHH DKCTPEMHU3Ma, HaI[MOHATU3MA,
KCeHO(OOUH, KOPPYIIIIHH, TUCKPUMHUHAIIMA 110 COIMATLHBIM, PEIIMTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
MpU3HAKaM U IPYTUM HETaTUBHBIM COIIUAIBHBIM SIBICHUSM;

4) 6 cghepe omHoweHUl 0OYUAIOUUXCSL C OKPYHCAIOUUMU THOObMU.

— HPaBCTBEHHOE CO3HAHHE M TMOBEACHHE Ha OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX I[EHHOCTEH,
TOJICPAHTHOTO CO3HAHUS WM TIOBEJCHUS B TOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
IUalor C JAPYTUMHU JIOJbMH, JOCTUTaTh B HEM B3aWMONOHHMMAHUS, HAXOJUTh OOLIMEe WEeNu H
COTPYIHUYATH JUIS UX JTOCTHIKEHUS;

— TPUHATHE TYMAaHHCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE M J00pOKeNnaTelIbHOE
OTHOIIICHUE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COMEPEKMBAHUIO U (POPMUPOBAHKE TIO3UTUBHOTO OTHOIICHUS K JIFOJISIM, B TOM
qHCIIe K JIUIAaM C OIPaHWICHHBIMU BO3MOXHOCTSIMH 37I0POBbSl U MHBAIHIAM; OEPEKHOE, OTBETCTBEHHOE
1 KOMIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U MCUXOJOTHIECKOMY 3J0POBBIO JAPYTUX TIOJEH, yMEHUE
OKa3bIBaTh IMEPBYIO TIOMOIIIb;

— ¢opmupoBaHue BBIPAXKEHHON B TOBEICHUH HPABCTBEHHOH MO3UIIMH, B TOM YKCIIE€ CITIOCOOHOCTH
K CO3HATCIILHOMY BBIOOpY 100pa, HPABCTBEHHOI'O CO3HAHHMS W TIOBEJCHUS HAa OCHOBE YCBOCHHS
00IIIeueTI0BEYECKUX IICHHOCTEW U HPAaBCTBEHHBIX YYBCTB (UECTH, A0JTa, CIIPABEIMBOCTH, MIIIOCEPIUS U
TPYKEITIOO0HS);

— BBIPAOOTKAa KOMIIETEHIIUI COTPYJHMYECTBA CO CBEPCTHHUKAMHM, NETHMHU MIIAJIIIETO BO3pPAaCTa,
B3POCTBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HMCCIE0BATEIIbCKOM, TPOSKTHOW M
IPYTUX BUAAX ACSITETbHOCTH;



5) 6 cehepe ommowenuti 0b6yuarOWUXCA K OKPYXCAIOWEMY Mupy, K JCUBOU npupooe,
Xy0024ceCmeeHHOU Kyibmype:

— MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH, 3HAUMMOCTh
HayKH, TOTOBHOCTh K HAYYHO-TEXHHMYECKOMY TBOPUYECTBY, BIIaJICHUE IOCTOBEPHON WH(pOpMaIuei o
MEPEIOBBIX JOCTHXKEHUSAX M OTKPBITHUSX MHPOBOM M OTEUYECTBEHHON HAyKu, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBa;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIe caMO00Opa30BaHUIO, Ha MPOTSKECHUH
BCel JKM3HH; CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY OOPAa30BAHHMIO KAaK YCJIOBHIO YCHEIIHON
npodeccnoHanbHOM U 00LIECTBEHHON ACSITETbHOCTH;

— 9JKOJIOTHYECKasl KyJbTypa, OepekKHOE OTHOIICHHWE K POJHOHN 3eMJie, MPUPOIAHBIM OOraTcTBaM
Poccun u mupa, moHUMaHKUe BIUSHUS COLUAIBHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MTPUPOAHOMN
U COIMAIBHOM CpeIbl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOTHBIX PECYPCOB, YMEHHH W HABBHIKOB
pPa3yMHOI0 MPUPOJONOIb30BAHUSA, HETEPIUMOr0 OTHOIICHHS] K JCWCTBUSAM, IPUHOCSIIUM Bpel
9KOJIOTHH;, PHOOPETEHUE OIBITA SKOJIOTOHAIPABICHHOM IeATEIbHOCTH;

— ACTETUYECKOE OTHOULICHHE K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPONCTBY COOCTBEHHOTO
ObITa;

6) 6 cgepe ommowenuii obyuarOwuxcs K cembe U pooumensim, 6 MOM Yucie No020MOSKd
JUYHOCIU K CEMEUHOU JHCUSHU.

— OTBETCTBEHHOE OTHOIICHHE K CO3JaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPHUHSATHUS LIEHHOCTEH
CEMCHHOM KU3HHU;

— TOJIOKUTETIbHBIA 00pa3 CeMbH, POAUTENHCTBA (OTIOBCTBA U MATEPUHCTBA), WHTEPUOPHU3IAIMS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEN;

7) 6 cghepe omnowenuii obyuarowuxcs kK mpyoy, 6 cghepe coyuanbHO-3KOHOMULECKUX OMHOUEHULL:

— YBaXCHHE BCeX (POPM COOCTBEHHOCTH, TOTOBHOCTH K 3aIITE CBOCH COOCTBEHHOCTH;

— OCO3HaHHBIM BBIOOp Oynymield mpodeccuu Kak MyTh U CIOCO0 peanus3aliu COOCTBEHHBIX
KU3HECHHBIX TIAHOB;

— TOTOBHOCTH O0YUaIOIIUXCsl K TPYJOBOK MPOQecCHOHANBHOMN JAesITeNbHOCTH KaK K BO3MOXKHOCTH
y4acTus B PEIICHUH JIMIHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHATBHBIX TIPOOJIEM;

— TOTPEOHOCTh TPYIAUTHCS, YBOKEHUE K TPYAYy U JIIOASAM TPyAa, TPYIOBBIM JOCTHKECHHSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIICHHUE K PAa3HBIM BHJIaM TPYIOBOU JIEATEIIHBHOCTH;

— TOTOBHOCTh K CaMOOOCTYXHBAaHUIO, BKJIIOYas OOy4eHHE ¢ BBHINOJHEHHE JIOMAIIHUX
00s3aHHOCTEMN;

8) 6 ciepe ommowenuil GuzuuecKo20, NCUXONOSUYECKO20, COYUALLHO20 U AKAOEMUHECKO20
bnazononyyusi 006y4aruwuxcs:

— (usHUeckoe, IMOLUOHAIBHO-TICUXOJIOTUYECKOE, COIMANbHOE Oaromonydyre oOydaroluxcs B
KHU3HU O00pa30BaTeIbHON OpraHW3allid, OIIYIICHWE JIEeThbMH O€30MacHOCTH W IICHXOJOTHYECKOTO
koMpopTa, nHPOPMAITMOHHOM 0e30MacHOCTH

Il. TNTAHUPYEMBIE METAITPE/IMETHBIE PE3YJIbTATBI OCBOEHIA YYEBHOI'O
I[NPEAMETA «XUMUS» HA BA3OBOM YPOBHE

[I1aHpyeMble METAlpeIMETHbIC PEe3yJIbTaThl B PAaMKaX OCBOCHHUS Y4eOHOro mpeamera «XHUMUs»
MIpe/ICTaBJIeHbl TPEMs IPyNIaMHi YHUBEpCaIbHBIX YueOHbIX aeiictuil (Y'Y ]I).

1. PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe NelicTBUS

BeinyckHUK Hayuumca:

— CaMOCTOATEIBHO ONPENENATh LIENH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTIpEeAENUTh, UTO LIEb IOCTUTHYTA;

— OLICHUBATh BO3MOXKHBIE IOCIIEJICTBUS JOCTHUKEHHMS IIOCTAaBICHHOM LEJIHU B JIEATENBHOCTH,
COOCTBEHHOMW MHU3HU U KU3HHU OKPYKAIOIIUX JII0EH, OCHOBBIBAsICh HA COOOPAXKEHUSIX STUKU U MOpaJI;

— CTaBUTh U (POPMYIHPOBAaTH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOW JEATEIIBHOCTH U B
KU3HEHHBIX CUTYaIHsIX;

— OLIGHUBATh PECYPCHI, B TOM YHCJIE BpeMs U ApPYyrue HeMaTepHalbHbIe PEeCypChl, HEOOXOIMMBbIE
JUIS. TOCTHYKEHUS IOCTaBJICHHOM paHee 1eNu;

— BBIOMPATh MYTh JOCTHXKEHHS 11€JIH, IUTAHUPOBATh PEIIEHUE MTOCTABICHHBIX 3314, ONITUMHU3UPYS
MaTepuaIbHble U HeMaTepUalIbHbIE 3aTPaThl;
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— Opra"u3oBbIiBaTh A(O(PEKTUBHBIA TOUCK PECYpCOB, HEOOXOAUMBIX JUISI JTOCTHKEHUS
MMOCTaBJICHHON IEIIN;

— CONOCTABJIATh MOJIYYEHHBIA PE3YJbTAT CSITEILHOCTH C MMOCTABICHHOMN 3apaHee LENbIO.

2. Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Brinyckuuk nayyumces:

— WCKaTh W HAXOAWTHh OOOOIICHHBIE CIOCOOBI PEHICHUsS 33a]a4, B TOM YHUCJE OCYIIECTBISTH
pa3BepHYTHIN MH(POPMAIIMOHHBIN IMOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (YUeOHBIC U TTO3HABATEILHBIC)
3aJla49H;

— KPHUTHYECKH OLICHUBATh U MHTEPIPETHPOBATh HH(OPMAIUIO C Pa3HBIX MO3UIMH, pacIIO3HABATh
1 (UKCUPOBATH MMPOTUBOPEUYHS B HHPOPMAITMOHHBIX UCTOYHHUKAX;

— WCIIOJIB30BaTh pPA3jM4yHbIE MOJEIIbHO-CXEMAaTUYECKUE CPEACTBA Il IPEACTaBIICHUS
CYIIECCTBCHHBIX CBS3€H W OTHOIIECHWH, a TakKe MPOTHBOPEYMH, BBISIBICHHBIX B WH(GOPMAIMOHHBIX
HCTOYHHKAX

— HAaxOAUTh U NPUBOAUTH KPUTUYECKUE APTYMEHTHI B OTHOILUCHWM JEHCTBUH U CYXICHUM
JPYTOro; COJEP)KATeIbHO OTHOCHTHCS K KPUTHYCCKHM 3aMEYaHHSIM B OTHOIIEHHWHW COOCTBEHHOTO
CYXJICHHSI, pACCMAaTPUBATh MX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 32 paMKH Yy4eOHOro IMpeAMeTa U OCYIIECTBJIATh IIeJICHANPABICHHBIN IMOUCK
BO3MO>KHOCTH IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOOB ACHCTBUS;

— BBICTpaMBaTh MHAMBHUIYAIbHYIO 00pa30BaTENIbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

— MEHSATh U yJIEp>KUBATh Pa3HbIC MO3ULUHU B TI03HABATEIILHOU 1€ATEIbHOCTH.

3. KoMMyHuKaTHUBHBbIEe yHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUil

BoinyckHUK Hayuumcsa:

— OCYHICCTBJIATH JEJIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpU 00pa30oBaTeNIbHON OpraHM3alliy, TaK U 3a €€ IpeaeiaMu), ToA0NpaTh MapTHEPOB AJIS JEIOBOM
KOMMYHHKAITUH, UCXOJIS U3 COOOPaXKCHHI Pe3yIbTATUBHOCTH B3aMMO/ICHCTBUS, a HE JIMYHBIX CUMIIATHIA,

— TPU OCYIIECTBICHUU TPYIOBOM pabOThI OBITH KaK PYKOBOAMUTENEM, TaK U YICHOM KOMaH/Ibl B
Pa3HBIX pOJIsiX (TEHEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOIIUN, SKCIIEPT U T. 11.);

— KOOpOWUHHUPOBAaTh U BBHINOJHATH pPabOTy B YCIOBUSAX pEAIbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— Pa3BEpPHYTO, JIOTUYHO U TOYHO M3J1araTh CBOKO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX U MUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOHGIMKTOTEHHBIE CUTYallUd W MPEAOTBpAIlaTh KOH(IUKTHI 10 UX aKTUBHON
(a3bl, BBICTpAaUBATh JCIIOBYI0O U 00pa30BaTEIbHYI0 KOMMYHUKAIMIO, U30€erasi TUYHOCTHBIX OII€HOYHBIX
CYXKJICHUU.

I1l. TINTAHUPYEMBIE TIPEAMETHBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O
I[NPEAMETA «XUMUS» HA BA3OBOM YPOBHE

B pesynbrare nzydenus yueOHOTo npeamera «XUMHUsA» Ha YpOBHE CPEAHEro o01iero oopazoBaHus
BBIITYCKHHUK Ha 0a30BOM YPOBHE HAYUUMCA'

— packpbIBaTh Ha NMpUMeEpax pojb XUMUU B (POPMUPOBAHMM COBPEMEHHOW HAay4HOM KapTHHBI
MHpa U B IPAKTUYECKOMN JAESATEIBHOCTH YEIOBEKA;

— JEMOHCTPUPOBaTh HAa MPUMEPAX B3aUMOCBSI3b MEXAY XMMHUEH U JPYTUMH €CTECTBEHHBIMU
HayKaMu;

— pacKpbIBaTh Ha PUMEPAX MOJIOKEHUS TEOPUH XUMHUUeckoro ctpoenus A. M. bytiieposa;

— moHuMath ¢pusndeckuii cmeicn [lepuonuueckoro 3akona [l. 1. MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTb CBOMCTB XHMHYECKHX JJIEMEHTOB U OOpa30BaHHBIX MMH BEIIECTB OT
AJEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBACHATH MPUYMHBI MHOTOOOpa3Hs BEIIECTB HAa OCHOBE OOIUX MpeJICTaBIeHUH 00 X cocTaBe
U CTPOCHMH; — IMPUMEHATH MPABWIA CHCTEMATHYECKOW MEXKIyHApOJHON HOMEHKJIATYphl KaK CPEJICTBA
pa3nuyeHus U UISHTU(UKAIIUHN BEIIECTB MO UX COCTaBY U CTPOEHUIO;

— COCTaBIISITh MOJIEKYJIIPHBIE M CTPYKTYpPHbIE (POPMYIIBI OPraHUYECKUX BEUIECTB KaK HOCUTeNeH
uHpOpMAllUM O CTPOEHHM BEIIECTBA, €r0 CBOICTBAX M MPUHAIECKHOCTH K ONPEAEICHHOMY KJIacCy
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COCIMHEHMI; — XapaKTepHU30BaTh OPraHWYECKHE BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOMCTBaM,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKIY JaHHBIMU XapaKTEPUCTUKaMU BEILECTBA;

— TMPUBOJIWTH MPUMEPHl XUMHUYECKHX PEaKLUHUH, PACKpBIBAIOIINX XApPAKTEPHbIE CBOMCTBA
TUIUYHBIX TIPEJCTABUTENCH KJIACCOB OpPraHMYECKHX BEIIECTB C IMENbI0 UX HWACHTH(HKAINU
1 00BSICHEHHS! 00JIaCTH PUMEHEHUS;

— MPOTrHO3UPOBATH BO3MOKHOCTh ITPOTEKAHUS XUMUYECKUX PEAKLUN HA OCHOBE 3HAHUM O THIIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOMN CIOCOOHOCTH;

— HCIIOJB30BAaTh 3HAHUS O COCTABE, CTPOCHUMM M XUMHUYECKHUX CBOMCTBaxX BEILECTB JUISA
0€301MacHOr0 NPUMEHEHUS B IPAKTUYECKOM 1eTeNbHOCTH;

— TMPHUBOJMUTH MPHUMEPHl MPAKTUYECKOTO HCIIOJIB30BAaHUS TMPOJIYKTOB MepepadoTku HehTH |
MPUPOJHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COEIMHEHUHN (MOJMATUIICHA, CHUHTETHUYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

— NPOBOJUTH OIBITHI 10 PACHO3HABAHUIO OPraHUYECKHX BEIIECTB — TIJIULEPUHA, YKCYCHOU
KHMCJIOTBI, HENIPEAEIbHBIX >KUPOB, INIIOKO3bl, Kpaxmaja, OEJIKOB — B COCTaBE IHUUIEBBIX IPOAYKTOB U
KOCMETHYECKHX CpPEJICTB; — BIJIAJIETh MpaBUJIaMU U IpUeMaMu 0Oe30macHOi padoThl mpu padboTe C
XUMHAYECKHMH BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pEaKUUH U CMEIIECHHUS XUMHUYECKOIO
paBHOBECHSI OT pa3iM4YHbIX (AKTOPOB C LENbI0 ONpPENEICHUsS ONTUMAJIbHBIX YCIOBUM MPOTEKaHUS
XUMHUYECKUX IIPOLIECCOB;

— IPUBOJAUTH IIPUMEPBI TUAPOIN3A COJIEH B IIOBCEIHEBHOM JKM3HU YEJIOBEKA;

—  [PUBOJIUTH  HIPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUMil B  IMPUPOJE,
IIPOU3BOJCTBEHHBIX IPOLIECCAX U KU3HEAEATEIBHOCTH OPTraHU3MOB;

— MPUBOAMUTH MPUMEPHl XUMHUECKUX PEAKIMil, paCKpPBIBAIOIIMUX OOIINEe XUMUYECKHE CBOMICTBa
IIPOCTBHIX BEUIECTB — METAJUIOB U HEMETAIIJIOB;

— TPOBOJAUTH PACUEThl HA HAXOXKICHHE MOJEKYJIAPHOU (OpMYIbI YrIeBOJOPOAA MO MPOIYKTaM
CropaHus U 110 €r0 OTHOCUTEIBHOM INIOTHOCTH XU MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIMX B €I0 COCTAB;

— BIAAETh MpaBWIaMHU O€30MacHOr0 OOpalleHUus C €IKUMH, TOPIOYMMH W TOKCHYHBIMHU
BEIIECTBAMH, CPEICTBAMU OBITOBON XHUMHUU;

— OCYILIECTBJIATh MOMCK XHMHUYECKON uWHGOpManuu [0 Ha3BaHUAM, UICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (hopMysiam BEILECTB;

— KPUTUYECKU OLIEHHBATh M MHTEPHPETHUPOBATH XUMHUUECKYI0O MH(POPMAINIO, COAEPIKAIILYIOCS B
COOOIIEHUSAX CpPEeACTB MaccoBoW MHpopmanuu, pecypcax MHTepHeTa, HaydHO-TIONMYJISPHBIX CTATHSIX C
TOUKH 3PEHUS] €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LENAX BBIABJIECHUS OIIMOOYHBIX CYKICHUH WU
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

— TMpPEACTaBIATh IYTH pEIIeHUs TI00aJbHBIX MPOoOJieM, CTOSIIUX Mepea YeIOBEUECTBOM:
9KOJIOTMYECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PELLICHUH 3TUX MPOOIIEM.

BeinmyckHUK Ha 6a30BOM YpOBHE MOJIYYUT BO3MOKHOCTh HAYUYUTHCS:

— WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U SBOJIOLNIO OPraHUYECKOM XMMHUHU KaK HAYKH Ha
Pa3IMYHBIX HCTOPUYECKUX ITAlax €€ pa3BUTHS,

— UCHOJb30BaTh METOJAbl HAyYHOTO I[IO3HAHUS TMPU BBIIOJHEHUM IIPOEKTOB M y4eOHO-
UCCIIIOBATEIbCKUX 3aJad 10 M3YYEHHIO CBOMCTB, CIOCOOOB TMOJNYyYEHHMs W PACHO3HABAHUS
OpraHUYECKUX BEUIECTB;

— OOBSICHATH NMPHUPOY U CIOCOOBI 00pa3oBaHMs XMMHUYECKOM CBSI3M: KOBAJIEHTHOW (TIOJSIPHOMH,
HETIOJISIPHON ), MIOHHOM, METAJNIMYECKON, BOJOPOTHOMN C IENBI0 OMPEACIICHNUS XUMHUYECKOW aKTHBHOCTH
BEILIECTB;

— YCTaHABIMBAaTh TE€HETHYECKYK) CBSI3b MEXAYy KIAcCaMH OpPraHUYECKUX BEHIECTB JUIS
00OCHOBAaHUSI TPUHIUINHAIBHON BO3MOXXHOCTU TMOJYYEHHS OPraHWYECKUX COEJAMHEHUH 3aJaHHOTO
COCTaBa M CTPOCHUS;

— HaxOJHUTbh B3aUMOCBS3U MEXIY CTPYKTYPOH U (QyHKIMEH, IPUUUHON U CIEICTBHEM, TEOPHEN U
¢dakTaMy mpu aHaiaM3e MPOOJEMHBIX CUTYallMii U OOOCHOBAaHUHM MPHUHMMAEMBIX PEUICHHH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

COJAEPKAHUE YYEBHOI'O IIPE/IMETA «XUMMUS» HA BA30BOM YPOBHE
CPEJHETI'O OBLIHEI'O OBPA3OBAHMUSA
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10 kaace

OCHOBBI OpraHnyecKoil XUuMHUH

OCHOBHBIE NOHATUS OPraHUYECKON XUMUU

IlosiBieHHMEe M pa3BUTHE OpPraHUYECKOM XMMMM Kak Hayku. [IpenMer M 3HadueHHME OpPraHMYECKOU
XUMHM. MeCcTo M 3HaueHUWe OpraHu4ecKOod XHMHHM B CHUCTEME €CTECTBEHHBIX HayK. [IpuumHBI
MHOT000pa3usi OPraHUYeCKUX BEIIECTB. YTJIEPOAHBIA CKEJET OpPraHu4ecKor Mosekynbl. KpaTtHocTh
XUMHYECKOH CBsI3U. OCOOEHHOCTh XMMUYECKUX PeaKUil OpraHuYeCKUX COeAUHEHUM.

CTpykTypHas TEOpHsl OpPraHMYECKMX COEIMHEHUH. XHMHUYECKOE CTPOCHHME KaK IOpsAIOK
COCJUHECHUS aTOMOB B MOJIEKYJIE COINIACHO HUX BaJCHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHUsI OpraHndeckux coeauHeHuii A. M. BytiepoBa. 3aBUCUMOCTb CBOMCTB BEILLECTB
OT XMMHMYECKOTO CTPOCHMSI MOJIEKYJI. I30Mepus U u30Mephl.

Knaccuukanuss OpraHMuecKuX COCOUHEHUH. YTIEBOAOpPOAbl W HMX  (YHKUIHMOHAIbHBIC
npousBosaHble. Ilonatue o ¢QynknuonansHoit rpynme. ['omonorus. IlpuHumne! kiaccudukanuu
OpraHMyecKux coenuHeHuid. CucreMarudeckass MeEXAYHapoJHasi HOMEHKJIaTypa UM I[PUHLUIIBI
00pa30oBaHMs Ha3BaHUN OPraHMYECKUX COEIUHEHUH.

Hemonctpanuu. 1. Paznoxenue caxapa. 2. Konnekuus opraHM4eCKUX BEIIECTB U MaTEpPHANIOB. 3.
Monenu opraHn4ecKux MOJIEKYII.

Yr1eB0o10poabI

Anxanpl. CTpoeHue MoJIeKysbl MeTaHa. I'omonornyeckuil psa ankaHos. ['omonoru. M3omepus u
HOMEHKJIaTypa aJKaHOB. @DPU3MYECKHE CBOMCTBA QJIKAaHOB M 3aKOHOMEPHOCTHM UX HW3MECHEHMS.
XuMHuueckue CBOWCTBa (Ha IpuUMepe MeTaHa M 3TaHa): PEeaklUMu 3aMelleHHs (rajJoreHUpOBaHUE),
JETUIPUPOBAHUS KaK CIIOCOOBI MOJIyYE€HUS BaXKHEUIINX COSIUHEHUHM B OpraHM4eCKOM CHHTE3€, TOpEHUE
METaHa KaK OJJMH M3 OCHOBHBIX UCTOYHHMKOB TEIlJIa B MPOMBIIIJIEHHOCTU U ObITY, nuposin3. Haxoxaenue
B IIPUPOJIE U IPUMEHEHUE ANKAaHOB. [[oHATHE O IUKIIOATKAHAX.

Anxensl. CTpoeHue MOJIEKYIbI dTUIIEHA. ['oMonorudeckuil psin ajkeHoB. HomeHknaTypa ankeHoB.
N3omepus yriiepoaHOrocKeneTa U IIOJIOKEHUs KPaTHOW CBSI3M B MOJIEKYJIaX QJIKEHOB. Du3znueckue
CBOWCTBA aJKEHOB. XHMHYECKHE CBOHCTBa (Ha @pUMEpe STWIECHA): PEAKUUU MPUCOCAUHEHUS
(rayoreHMpoOBaHMEe, TUIAPUPOBAHHE, THIPATAIMs, THIPOraJOTeHUPOBAHUE) KaK CIIOCO0 TOIy4eHUs
(YHKIMOHATIBHBIX MPOU3BOAHBIX YIJIEBOAOPOAOB, TOpeHUs. Peakiuu mHpucOoeIuHEHHs K ToMOojoram
stuneHa. lIpaBuno MapkoBHukoBa. IlonmMmeprsanuss STuiIeHa KaKk OCHOBHOE HAIIPABIECHHUE €T0
ucnonp3oBaHus. llommdTuneH Kak KPYNHOTOHH@KHBIM IMPOJYKT XHUMHUYECKOIO IPOU3BOCTBA.
[TonydyeHnue »TUiIeHAa B MPOMBILIUIEHHOCTH (JETWApUpPOBaHME dTaHAa) U B jaboparopuu (Ieruaparanus
sta”ona). [Ipumenenne stTunexa.

Anxaguensl M Kaydyku. [loHatue o0 ankaaMeHax Kak YIiaeBoJOpoAax € JABYMs JBOMHBIMU
cs3saMmu. [Tonnmepusanus auBununa (Oyraguena-1,3) kak cnoco0 MoaydeHHs CHHTETHYECKOTo KayuyKa.
HarypaneHblii 1 cuHTEeTMYECKHM Kaydykd. Bynkanusanus kayuyka. Pesuna. [IpuMeHenue kaydyka u
PE3HHBL.

Anxunbl. CtpoeHue MoJekynbl aneruieHa. ['omosornueckuit psin ankuHoB. Homenknarypa
aIKUHOB. 30Mepus yriepoaHoro ckeilera U IOJNOKEHWS KPAaTHOW CBA3HM B MOJIEKYJIE aJIKWHOB.
@dusuyeckue CBOMCTBa alKUMHOB. XHMHUYECKHME CBOHCTBAa (Ha TpuUMepe aleTH/IEHAa): pPEeaKIuu
NPUCOETUHEHNUs (TaJIOTeHUPOBAaHUE, TUAPUPOBAHME, THIpATAIUs, THAPOTaIOreHUPOBaHNEe) KaK CIocod
MOJIy4eHUsI MOJIMMEPOB MW JPYIMX IIOJE3HBIX MPOAYKTOB, TOPEHHE aleTWUIeHa KaK MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM JJIsl CBApKU M PE3KUM METAUIOB, AMMEpHU3ALUSd U TpUMEpHU3aLusl.
[Tonryuenue anerunena. [IpumeHenne aneTuieHa.

Apenbl. beH30m Kak MpeICTaBUTENb APOMATUYECKUX YIIIEBOAOPOAOB. CTpOEHHME MOJIEKYJIbI
6ensona. dusznueckue cBoiicTBa OeH307a U TOJyoJa. XMMHUYECKHE CBOMCTBA: peaklMM 3aMelleHUus B
OCH30JIbHOM KOJblle (TaJOreHupoBaHHE, HUTPOBAHUE, AJTKWIMPOBAHUE) KaK CIOCOO IOIy4eHHs
XUMHUYECKUX CPEICTB 3allUThl pACTeHHM, NPHUCOEAMHEHUS (TUIPUPOBAHHE) KaK JI0Ka3aTeIbCTBO
HENpeAeabHOr0 Xapakrepa O€H305a, peakIUH 3aMelleHuss B OOKOBOHM Lenu (Ha mpUMepe TOoJyoja),
rOpeHusi, OKUcaeHus Tonyosa. [I[pumenenre 6eH3051a U €ro rOMOJIOTOB.

JemoHncTpaunu. 4. bpomupoBaHue rekcaHa Ha cBeTy. 5. ['opeHune MeTaHa, 3TUJIeHa, alleTHIIeHa. 6.
OTHolleHNe MeTaHa, JTHIEHA, alleTHJIeHa UM OeH30Jla K pacTBOpaM IepMaHraHaTa Kajius U OpoMHOMN
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Boze. 7. [lomyueHue sTuieHa peakuued IerujpaTalliy 3TaHoJa, aleTUIeHa — TUAPOJIU30M KapOuaa
KaJIbLUS.

JlabopaTopubie ombIThl. 1. CocTtaBineHue Mojene ankaHoB. 2. B3aumMojaeicTBHE ajaKkaHOB C
o6pomom. 3. CocraBieHue MoJielneil HelpeaelbHbIX YTIEeBOJOPOIOB.

KonTpoabHnas padora Ne 1. «YTiieBoaopoas».

Kuciaopoa- u a3orcosep:kamye oprannyeckue coelMHeHUs

Cnuprel. Knaccugukanus, HOMEHKIATypa, ©30MepHst ciupToB. ['oMosioruueckuil psja npenenbHbIX
OJIHOATOMHBIX CIUPTOB. METaHOJ M 3TaHOJI KaK MPEJCTABUTENN IMPEAEIbHBIX OJHOATOMHBIX CIIMPTOB.
dusnueckue CBONCTBA CHUPTOB. XHMHUYECKHE CBOIlcTBa (Ha MpUMepe MeTaHojJa M 3TaHojIa):
B3alMOJICICTBME C HATPUEM KakK CIOCOO YCTAHOBJIEHUS HaJIM4YUs THAPOKCOTPYIIBI, PEAKIUS C
raJJOr€HOBOJIOPOJIaMH KaK CIIOCO0 IMOJIydeHMsI pacTBOpUTENEH, JeruapaTtanus Kak cnocoO MOodydeHus
ATUJICHA, PeaKlMsl rOpeHust (CIUPTHI KaK TOIUIMBO), OKHUCIECHUE B anbjaerui. llomyueHue meraHosa u3
CHHTE3-Ta3a U 3TaHoa (OpOKEHHE IUIFOKO3bl, TUApaTalus ATUIICHA, IIEJI0YHON THIPOIN3 raJlOreHITaHa).
[Ipumenenne meraHona u 3TaHoja. PU3NOJIOTMYECKOE AEHCTBME METaHOJAa M 3TaHOJIA Ha OPraHU3M
YeIJI0BEKA.

JleiicTBue MeTaHOJa W 3TAaHOJIA HA OPraHU3M YEJIOBEKAa. OJTWIEHIVIMKOIb M TJIMLEPUH Kak
IIPEICTABUTENIN TPEACIIBHBIX MHOTOATOMHBIX CIHUPTOB. IlodydeHHWe STHIEHITIMKONS OKHCIECHUEM
ATHJIEHA BOJHBIM pPacTBOPOM IepMaHraHara Kanus. Ou3ndeckue cBOWCTBA ITUICHIVIMKOIS U TIIUIEpUHA.
XHWMHUYECKUE CBOMCTBA MHOTOAaTOMHBIX CIIMPTOB: PEAKLMHM C HATPUEM, TaJIOT€HOBOJOPOAAMM, a30THOU
kucnotoi. Hutpornuuepun u ero pasnoxenue. KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHUE MJI1 PAaclO3HAaBaHUS TJIMIEPHHA B COCTaBE KOCMETHMYECKUX cpelcTB. IIpakTtnueckoe
MIPUMEHEHNE FTUJICHTJIMKOJIS U TJIMLEPUHA.

®enoin. Ctpoenue Mosekyisl henona. duszndeckue cBoiicTBa (eHosna. B3auMHoe BIMsHUE aTOMOB
B MoJieKkyne (eHona. XUMHYECKHE CBOMICTBAa: B3aUMOJIEHCTBUE C HATPUEM, T'MJIPOKCHJIOM HaTpHs,
OpoMoMm, paz0aBieHHON a30THOM kucnoToil. deHonopopmanbaeruaHas cMona. KauecTBeHHble peakliuu
Ha ¢enoi. [Ipumenenue penona. TokcmuyHOCTH QeHOIA.

Anbnernnsl 1 KetoHbl. KapOoHunbHas v anpjeruaHas rpynnsl. HomeHknaTypa anbaeruzioB U
KeToHOB. MeTaHalb ((opManbIerua) ¥ dTaHATb (AleTATbJCTH/]) KaK MNPEICTaBUTEINA MpPEACITbHBIX
JIBJIETUI0B. ALIETOH KakK INPEACTaBUTENb KETOHOB. du3nueckue CBOWCTBA albICTUIOB U KETOHOB.
XuMu4eckue CBOMCTBA (peakuusi OKUCIEHMsI B KHUCJIOTY M BOCCTAHOBJIEHMs B cnupt). KauecTBeHHbIE
peakIMy Ha albJeTUHYI0 TpYyHIy (peakius «cepeOpsiHOro 3epkajiay, B3auMOAeCTBUE ¢ THIPOKCHIOM
meau (II)) u ux npumeHenue A oOHApYKEHUS MpPeNeIbHBIX AJIbJEIHI0OB B MPOMBIIIJICHHBIX CTOYHBIX
Bosax. TokcnyHoCTh anpaeruaoB. [lomyuenue anbaeruzoB M keToHoB. [Ipumenenue dopmanbaeruaa,
alieTajaperuja 1 aleToHa.

KapOonoBeie kucnotsl. KapOokcunbHas rpynna. HomeHkiaTypa OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. dusznueckue CBOICTBA KapOOHOBBIX KHUCIOT. MypaBbUHas M YKCyCHash KHCIOTHI Kak
NPEJCTaBUTENIN MPEASIIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IIpeacraBienue o0 apoMaTudecKux
(Oen3zoitHas), HEIpeAeIbHBIX (axpuioBas, OJIEHHOBAs), TUKapOOHOBBIX (1aBeneBas),
T'MJIPOKCUKApOOHOBBIX (MOJIOUHAS, TUMOHHAs) U BBICIIUX KapOOHOBBIX (MAJIbMUTHHOBASI U CT€ApPUHOBAS,
oJienHoBast) kuciorax. [lonmyueHne kapOOHOBBIX KHCIOT (OKHCIIEHUE albJETU/I0B, IEPBUYHBIX CIUPTOB,
romojoroB Oen3ona). Cneuuduyeckue crnocodObl IMOTYYEHUS MYpPAaBbUHOW U YKCYCHOW KHCIOT.
XUMHYecKHe CBOMCTBa (HAa MpUMEpe YKCYCHOM KHCJIOTHI): peaklud ¢ MeTajslaMd, OCHOBHBIMH
OKCHJIaMH, OCHOBAHMSIMM U COJIIMHU KakK IOJATBEP)KICHHE CXOACTBA C HEOPraHMYECKUMHU KHUCIIOTaMH,
peakuusi STepUPUKALUU KaK Crnoco0 TMOJIy4eHHs] CIOXKHBIX 3(QHpPOB, TaJOr€HUPOBAHUE IO O-
yriepogHomy atomy. IIlpuMeHeHne MypaBbUHOM, YKCYCHON M O€H30MHOM KUCIIOT.

Crnoxuble 3¢uppl. Crnoxkuble 3(Upbl KaK MPOAYKTHl B3aUMOJIEHCTBUS KapOOHOBBIX KHCJIOT CO
cnupramu. Homenknarypa cioxHbIX 3¢upoB. ['maponus cioxHbX 3¢upoB. [IprMeHeHHE CIOXKHBIX
3¢UpoOB B MEAMIIMHE, MUIIEBOW U MappOMEpPHONW MNPOMBIIIEHHOCTH, B MOJIYYEHUHU MOJIUMEPHBIX
MaTEepUasoB.

Kupsl. XKupsl kak ciioxkHble 3(UpHI TIUIEpUHA U BBICHINX KapOOHOBBIX KUCIOT. PacTurenbHble U
KUBOTHBIE KUPBI, UX COCTaB, pa3JIM4Me B CBOMCTBAX. | MaporeHnsanys UpoB, COCTOSAIINX U3 OCTaTKOB
HempenenbHbIX KHUCIOT. Pacrno3HaBaHuWe pacTUTENBHBIX JKUPOB HAa OCHOBAHWU MX HEIPEAEIbHOTO
xapakTepa. ['uaponanu3 UM OMbIICHHE )KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJXY4YEHHUs! COJel BBICIIMX
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KapOOHOBBIX KHCIOT. [IpuMenenue xupoB. OYHKIIUU KUPOB B OpraHu3Me. MBUTA KaK COJNH BBICIIHAX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MbLJIA.

YrieBoabl.

Knaccupukanus yrineBomoB. HaxoxnaeHwe yrieBomoB B mpupoje. (DyHKIUU YIrIIEBOJOB B
PaCTUTEIBHBIX W KUBOTHBIX opranusmax. dorocuHTes. I'I0K03a Kak NPEeICTaBUTENIb MOHOCAXapHUIOB.
@dusnyecKue CBOMCTBA MNIIOKO3bI. [ JII0K03a KaK albJeru0cupT: peakuuu ¢ ruapokcuaom meau (1I) u
aMMHa4yHbIM pacTBopoM okcuzaa cepebpa (I). bpoxenue riaroko3bl (MOJOYHOKUCIOE U CIHPTOBOE).
3HaueHue ¥ IPUMEHEHHE [JIFOKO3BI.

Caxapoza. Caxapo3a Kak IpeACTaBUTeNb JucaxapunoB. [uapomus caxapossl. CBolicTBa U
IIPUMEHEHHE CaXapO3bl.

ITonmucaxapuasl. Kpaxmai, neintosao3a 1 TIIMKOTeH Kak MIPEeICTaBUTEeNN nonucaxapuaos. Kpaxman,
LEJITI0JI032a U TJIMKOTEH KaKk OMOJIOTHYECKUE TOJIMMEPHI, X CTPOCHHE. XUMHUECKUE CBOWCTBA Kpaxmala
U LEJUTINIO3bl (TMIpPOJIN3, KAayecTBEHHAs peaklus C HOJOM Ha KpaxMal U €€ IpUMEHEHHe Jis
oOHapyKeHHs KpaxMaya B IpOAyKTax nutanus). [[pumenenue u 6uoaoruyeckast pojib MoJIucaxapuioB.

AMUHBI.

CrpoeHue u cBoiicTBa aMMHOB. AMUHBI KaK OpraHMYecKue OCHOBaHUsA. OCOOEHHOCTH aHWIMHA U
€ro XMMHYECKHe CBOMCTBA (B3aUMOJIEHCTBHE C COISTHOM KUCIIOTOM 1 OpoMHOI Bojoi). Peakuus ropeHus
amuHoB. [lonyuenne amunoB. [lonyuenue anununa no peakiuu H. H. 3ununa. [lpumenenue aMuHOB.

AmuHoKucnoTel. CocTaB 1 HOMEHKJIATYpa aMUHOKHUCIIOT. [ TMIIMH, aJlaHnH, BaJINH, HUCTEHH, CEPUH
u (peHmIaTaHWH KaK MPEICTaBUTENN MPHUPOJHBIX aMHUHOKUCIOT. du3nyeckre CBOWCTBA aMHHOKHUCIIOT.
AMUHOKHCIIOTBl Kak aM@OTepHble OpPraHWYEeCKHE COCIUHEHHs (B3aMMOJCHCTBHE C IIEI0oYaMH U
kucinotamu). [lentunHas cBs3b. OOpazoBanme mnonumnentuaoB. OOHapyKeHHE OENIKOB € IOMOIIBIO
KayecTBEHHBIX (LIBETHBIX) peakuuii. buonornueckoe 3HaueHHe 0-aMUHOKUCIOT. OOnIacTu MpUMEHEHUs
aMUHOKHCIIOT.

benku kak npuponansle Ouomnonumepsl. CoctaB u crpoeHue Oenkos. [lepBuuHas, BTOpUYHAs,
TPETUYHASL U YETBEPTHYHAS CTPYKTYphI OenKa. XMMHUYECKHEe CBOHCTBA OCIKOB: THAPOIIU3, ICHATYPAIIHS,
ropenue. buonornueckue pynkunu 6enkos. [IpeBpaiienns 6eIK0OB MUY B OpraHU3MeE.

Wnentudukanust OpraHUYecKUX CoeAWHEHWH. ['eHeTmueckas CB3b MEXIY KJIacCaMu
OpPraHUYECKUX COENMHEHUN. THIBI XMMMYECKUX pEaKkUUi B OPraHM4ecKOW XMMHH. J[eMOoHCTpanuu. 8.
Oxucnenne 5TaHoia B anbiaerua. 9. KadecTBeHHble peakuud HAa MHOroaroMHble crnupThl. 10.
PactBopuMocCTh (heHONAa B BoJE NpH OObIUHOW Temieparype W npu HarpeBanuu. 11. Ilomyuenue
¢denomnsTa Hatpus. 12. Ocaxxnenue ¢eHosa u3 pactBopa (HeHoJIATa HaTpHsl O IEHCTBUEM YTIIEKUCIIOrO
raza. 13. KauectBeHHble peakuuu Ha ¢(enon. 14. Peaknus «cepebOpsHoro 3epkana». 15. Okucienue
rimoko3bl ruapokcuaom menu (II). 16. KayecrBennast peakuusi Ha kpaxmai. 17. Peaknus aHuimHa c
O6pomHoii Bosoit. 18. Komekuus amunokucnor. 19. JlokazarenbcTBo HaM4Msl (QyHKIIMOHATBHBIX TPYIIT
B pacTBOpax aMuHOKUCIOT. 20. PacTBopenue u ocaxjaenue OenkoB. 21. [{BeTHble peakiun O6enkoB. 22.
I'openne nTuubero nepa v MWEPCTIHON HUTH.

JlaGoparopuble onbIThl. 4. CBoiicTBa 3THUiIOBOrO cnupra. 5. CpoiictBa rimuepuHa. 6. CpoiicTBa
YKCYCHOM KUCJIOTHI. 7. CBolcTBa OeH30MHON KuCAOTHL. 8. ['maponu3 acnupuHa. 9. CBONCTBA INIIOKO3BI.
10. [IBeTHBIE peakiuu OEIKOB.

KonTtpoabsnas padora Ne 2. «Kucinopoa- u azorcoaepxaiiue OpraHiueCKUe BELIECTBAY.

BhicokomoiekyasipHbIe BelllecTBa

[lonsaTne o mnonumepax. Makpomosiekysa, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpH3alnHy,
MoHoMep. ['omomonmumepsl u comonumepbl. [lonmuMepusanuss M TMOJMMKOHJEHCAIUS KaK METOJIbI
nojydeHus mnosuMepoB. CoBpeMeHHble TMOJMMEpHble Marepuaibl. IlmacTmaccel  (MOMUATHIIEH,
MOJIUMIPOIIJICH, TOJUCTUPOJI, TOJUBHUHUIXJIOpU, NoaudTHiIeHTepedTanar). BoiokHa mnpupoaHsle,
HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO) M CUHTETHYECKHe (KalpoH, HAMIIOH, JaBcaH, CIaHAEKC,
naiikpa). DmactoMmepsl. Kaydyk mpupoaHplii M CHHTeTHYeCKWi. Bynkanmzamus kaydyka. Peswmna u
H00HUT.

HemoHnctpanuu. 23. Koyekiuu miacTMacc, 3J1acTOMEPOB, BOJIOKOH. 24. ['opeHue nemtynona.

JIaGopartopubie onbITH. 11. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K PaCTBOpaM KHCJIOT H LIENOYeH.

11 kiaace
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Teopernyeckne OCHOBbI XMMHH

BemecTBo

Crpoenue BemiecTBa. BakHeilline MOHATUS XWUMHHU: aTOM, MOJIEKYJa, OTHOCUTENIbHAs ATOMHAs
Macca, OTHOCHUTENbHAs MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJISPHAs Macca BEIECTBA.
[Ipoctele u cnoxHble BenlecTBa. MeTtamibl 1 HemeTauibl. HeopraHuueckue nu OpraHu4ecKue BEIEeCTBa.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

CoBpemeHHas MoJienb CcTpoeHust atoma. Anpo aroma. [Iporonsl. HeiiTponsl. M3oTonbl. ATOMHas
opoutainb. s-, p-, d-, f-opOuramu. CTpoeHHE 3JICKTPOHHBIX OOOJOYEK aToMa. JICKTPOHHAs
KoH(purypamus aroma. OCHOBHOE U BO30YXJIECHHBIE COCTOsSIHUSA aToMOB. Kilaccuukanus XuMHYECKUX
ANIEMEHTOB (s-, P-, d-amemenTh). OCOOGHHOCTH CTPOCHHS JHEPreTUYECKUX YpOBHEH atomMoB d-
3JIEMEHTOB.

[Tepuonnueckas cucrema xumudeckux 3neMmeHToB . 1. MenneneeBa. [lepuoanueckuii 3akoH /.
. Menpneneea. ®dusnueckuit cmbicn Ilepuogumueckoro 3akona /[I. . MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JIEMEHTOB U UX COEJUHEHMH (BBICIINX OKCUIOB U TMAPOKCUIOB)
no mepuoaaMm M rpymmnaMm llepuonnueckoil cuctembl (Ha MpUMepe SJIEMEHTOB MajbIX IEPHOJOB M
IJIABHBIX MTOATPYI).

DNEeKTpOHHAs MPUPOJIa XUMUYECKON CBSI3U. DIIEKTPOOTPULIATEIbHOCTh. THIIBI XUMHUECKOU CBSI3U
(koBasieHTHAs, MOHHAsA, MeTajutn4eckas). KoBajneHTHas cBs3b (HemoysipHas W nojsipHasi). OOMEHHBINA U
JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOH cBs3u. MOHHAs CBS3b U MEXaHU3M €€
oOpazoBanus. Meraumyeckas CcBA3b. Kpucrammmueckue ©  amopdHBIE  BEIIECTBAa.  |HIIBI
KPUCTAINIMYECKUX PpEHIeTOK (aToMHas, MOJEKYJIspHas, HOHHAas, MeTasinyeckas). 3aBHCHUMOCTh
(U3NYEeCKUX CBOWCTB BEUIECTBA OT THIA KPUCTAIUIMYECKOW pemeTkd. BomopomHast cBsizb. [IpuumHb
MHOT000pa3usi BEIIECTB.

PactBophl. PacTBOpMMOCTH TBEpABIX BEIIECTB, KUIAKOCTE M Tra3oB B Boje. HacwlleHHbIE,
HEHACBILICHHBIE U TIepechilleHHble pacTBOphl. [loHsTHE O KpucTamuoruaparax. CrocoObl BBIpaKEHUS
KOHLEHTPALMU pacTBOPOB. MaccoBasi 10151 paCTBOPEHHOT'O BEILIECTBA.

Hucnepcubie cucteMbl. Komnouansie pactBopbl. McTuHHBIE pacTBOpbl. B3Becu (cycneH3uu u
amynbcun). 3omu, remm. Iddexr Tunnans. Koarymsmus. Cunepesuc. [IpuMepsl KOJUIOUIHBIX CUCTEM B
MMOBCEHEBHOM KU3HU.

DneKTpoauTUYEeCKass Juccouuanus. OneKTpoiauTbl. Monbl (kaTHoHbI M aHHOHBI). CreneHb
aucconyanui. CuibHBIE U ClIa0ble 3JEKTPOIUTHI, OCOOCHHOCTh HX aAuccouuanuu. OnpezaeneHue
BOKHEUIIIMX KJIACCOB HEOPTAaHMYECKUX COCIUHEHHMM (OKCHIOB, KHCJIOT, OCHOBAaHUW U COJIEH) B CBETE
TEOPUH 3JEKTPOIUTUYECKON nuccormanuu. Jluccommanus Bojbl. KuCIOTHOCTH cpeapl (KHCIOTHas,
HeHTpajbHas U 1eao4yHas cpena). Bogoponnslil nokasarens. pH pacTBopa Kak moka3aTesib KUCIOTHOCTH
cpeabl. UnaukaTopsl (YHUBEpCATIbHBIHN, JaKMYC, METHIIOPAHX U (eHoN(Tanen ).

XHMHYeCKHEe PeaKINu

VYpaBHEHMsS] XMMHMUYECKHMX pEakIMid M pacueTel IO HUM. PacueT MOJISIpHOM Maccel BeLIECTBaA.
Bbruncnenuss mo XMMHMYECKMM YypaBHEHUSM KOJMYECTBa, 00bE€Ma, MacChl BEIIECTBA MO KOJUYECTBY,
00bEeMy, Macce PeareHTOB MU MPOIYKTOB PEaKIHH.

XuUMUYecKrue peakuuu. ['OMOreHHble M TreTeporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBUCUMOCTh OT pa3lW4HbIX (AKTOPOB: MPUPOJBl PEATUPYIOIIUMX  BELIECTB, KOHIEHTpalUuu
pearvpyromux BelecTB, TEMIEPaTyphl, IIOMAAN PEaKIIMOHHOW MOBEPXHOCTH, HAJIUUUs KaTalu3aTtopa.
Karanus. Ponp kaTanu3aTopoB B IPUPOAE U IPOMBILIIIEHHOM IIPOU3BOCTBE.

OObpatumocTh peakiuil. XMMHUYeCKOe PaBHOBECHE U €r0 CMELICHHE IMOJ JEHCTBHEM pa3iINYHbIX
(bakTOpOB (KOHLEHTpAIMs PEareHTOB WM MPOAYKTOB PEAKIIMH, JIaBICHUE, TEMIIepaTypa) s CO3/1aHus
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMHUUYECKUX npoueccoB. [Ipunnun Jle HlaTtenbe.

Peakiiuu B pacTBOpax 3JIeKTpOJIMTOB. Peakunu moHHOro oOMeHa. YCIoBUS MPOTEKaHUs peakIvi
noHHoro ooMena. Kauectsennsie peakiuu. [loHsaTHE 00 aHATUTUYECKOW XUMUHU.

I'mpponus coneil. I'maponus no KaTHOHY, 110 aHUOHY, 110 KaTHOHY U IO aHMOHY. Peakuus cpensl
BOJHBIX PAacTBOpOB cosied. OOpaTuMbIii U HeoOpaTUMbIN THAPOIN3 coyield. 3HaueHue THAPOJU3a B
OMOJIOTHYECKUX OOMEHHBIX MPOLIECCaX.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. IIpomecchl OKHUCIEHHS U BOCCTAHOBJICHUS.
OxucanTeNs U BOCCTAHOBUTEND. TUIINYHBIE OKMCIUTENIN U BOCCTAHOBUTENH. ['albBaHNYECKUE DIIEMEHTBI
U aKKyMYJSITOpbl. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE pEAaKIMH B MPHUPOJAE, IPOU3BOJICTBEHHBIX
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mpoueccax M KU3HENESATeNbHOCTH OPraHU3MOB. DJIEKTPOJIM3 PACTBOPOB U paciiaBoB. [IpumeHeHue
AJIEKTPOJIN3A B IPOMBIIIIEHHOCTH.

Hemonctpanuu. 25(1)1. Pazmuunbie ¢opmber Ilepumonnueckorr cuctemsr [, V1. Menneneena.
26(2). IMonyyenue u nepexpucrammusanus woauaa ceuama (II) («3omoroit moxas»). 27(3). Dddexr
Tunpgansa. 28(4). DAEKTPONPOBOAHOCTH PACTBOPOB 3IEKTposnuToB. 29(5). 3aBHCHMOCTH CTEIEHU
ANEKTPOIUTHICCKON AUCCOIMAIIK YKCYCHOM KHCIOTHI OT pazbaBienus pactBopa. 30(6). Omnpenenenue
KHCIIOTHOCTH Cpefibl C MOMOIIBI0 YHUBEpcaabHOro uHaukaropa. 31(7). Ilpumepsl peakiuii HOHHOTO
oOMeHa, UAymmx ¢ oOpa3oBaHMEM ocajka, ra3za wid Bojel. 32(8). 'mapomus coneit. 33(9). Menno-
IIMHKOBBIA TajbBaHUYecKui 3emMeHT. 34(10). 3aBUCHMMOCTh CKOPOCTH PEAKIIMK OT MPUPOJIBI BEIIECTB Ha
IIpUMeEpE B3aUMOJAECUCTBUSI pACTBOPOB PA3IMYHBIX KUCIOT OJUHAKOBOW KOHLEHTPALUU C OJUHAKOBBIMU
KycOoukaMH (TpaHyJaMH) [IMHKA U OJUHAKOBBIX KYCOUYKOB Pa3HbIX METaUIOB (MarHus, IMHKa, JKejesa) C
pactBopoM coisiHOM  KkuciaoThl. 35(11).  3aBUCMMOCTH CKOPOCTHM pEakUUh OT KOHIEHTpaIuu
pearupyromux BelIeCTB U TeMIIEpaTypbl Ha MpUMEpEe B3aUMOJEHUCTBUS PACTBOPOB CEPHON KHUCIOTHI C
pacTBopamMH THOCY/Ib(aTa HATPHs PA3TUYHON KOHIEHTpanuu W Temmeparypbl. 36(12). 3aBHCHMOCTH
CKOPOCTH pEaKkIMu OT KaTallu3aTopa Ha MpUMepe pa3lIoKEeHUs MEpPOKCHIa BOJOPOJa C IMOMOIIBIO
HEOPTraHMYECKUX KaTaIN3aTOPOB U MPUPOAHBIX OOBEKTOB, COJIEPKAIINX KaTanasy.

JlaGopatopubie onbiThl. 12(1). Bomopoassiii mokasarens. 13(2). [Ipusnaku mpoTekaHus
xuMudecknx peaknuid. 14(3). YcnoBust nmporekanus peakuuid HoHHOro oomena. 15(4). KauectBennble
peakuu. 16(5). OxucaurensHO-BOCCTaHOBUTEIbHBIE peakiuu. 17(6). CKOpOCTh XUMHUYECKON PEaKIIHH.
18(7). Xumudeckoe paBHOBECHE.

Heopranuyeckas Xumus

Knaccudukanms HeOpraHm4eckux BEIIeCTB

[Ipocteie BemiecTBa — HemeTamwibl. @Dusnueckue CBONCTBA HEMETAUIOB. AJUIOTPOMUS.
XUMHUYECKHE CBOWCTBA HEMETAUIOB Ha IpUMepe ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa BOJOpOJA, KHUCJIOpPOJa, TajOreHoOB, cepbl, a3oTa, (Qocdopa, yriepona, KpeMHHUS.
B3aumopeiictBue ¢ MeTaiam, BOJOPOAOM U JPYrMMH HemeTaulaMu. Hemeramibl Kak THUIHYHBIE
okucnurenu. CBOKWCTBa HEMETAJUIOB KaK BOCCTAHOBHUTENEH.

IIpoctsle BemecTBa — Metaiuisl. [lonoxxenne metaiuioB B Ileproanyeckon cucreme. dusnyeckue
cBoiictBa MmerayuioB. OOme cBoiictBa MetaioB. CrutaBbl. XHUMHUYECKHE CBOICTBA METAIJIOB.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA METAVIOB TJIABHBIX M MOOOYHBIX NOArpynn (Meab,
xKene30). B3aummopelcTBE METAIOB C HEMETAIaMM, BOJOM, KHUCIOTaMH U PacTBOPaMHU COJIEH.
DNeKTpOXUMHYECKUH psan HampspbkeHuid metamuioB H. A. bekeroBa (psii CTaHIApTHBIX 3JEKTPOTHBIX
noteHnuano). Okpacka MiaMeHu COeTUHEHUSIMHI METaJIOB.

Koppo3us MeTanioB Kkak OKMCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. Buapl koppo3un. CiocoObl
3aIUTBl METAJIJIOB OT KOPPO3HH.

Metamibl B npupoje. Ilonyuenne meraimioB. Meramnyprus. YepHas ¥ LIBETHAs MeETaJLUIyprHsl.
[Ipon3BOACTBO UyTryHa, aIFOMUHHUS.

Hemonctpanuu.  37(13). B3aumopeiictBue  OpoMHOM  BOABI € HOAMAOM  Kajwus.
38(14). Bzaumoseiictue amomuHusA ¢ HogoMm. 39(15). BsammomeiicTBHEe Meau ¢ KOHIIEHTPUPOBAHHOMN
a30THOM Kucioroi. 40(16). AmoMoTepMusl.

JIaGoparopublie onbIThl. 19(8). O3HakoMieHue co cBoiictBamu HemetauioB. 20(9). BoitecHenue
rajoreHoB M3 pactBopoB ux cosieid. 21(10). O3HakoMIeHHE CO CBOMCTBAMHM METAJJIOB U CILJIABOB.
22(11). Okpacka MmjIaMeHU COJISIMH METAJLIOB.

XUMHUS U )KU3Hb

HayuHble pUHIMIBI OpraHU3alMi XMMHUYECKOTr0 IPOn3BOoACTBA. [Ipon3BOACTBO CEpHON KUCIOTHI.

Xumus u 3Hepretvka. [IpupogHsie HCTOUHUKH yriieBoJopo1oB. HedTh, ee cocTaB u nepepaboTka.
ITeperonka u kpexkunr HepTH. Hedrenponyktel. [Tonarue o nuponuse u pupopmunre. OKTaHOBOE YUCIIO
6ensuHa. OxpaHa OKpyKarollel cpelbl npu HedrenepepadOTKe U TPAHCIOPTUPOBKE HEPTENPOTYKTOB.
[TpupoanbIit 1 MOMYTHBINM HE(MTAHON ra3bl, KX COCTaB U UCHONb30BaHUE. TOIUIMBO, €ro BUABL. TBepabie
BU/IbI TOIUIMBA: APEBECUHA, APEBECHBIN, OyphIii 1 KaMEHHBII yroib, Topd. AJbTepHATUBHBIE HICTOYHUKHI
SHEPIrUH.

Xumus ¥ 370poBbe. XuMusl iy, PanmmonansHoe nutanue. [Iumessie 100aBKku

JlekapcTtBeHHbIe cpencTBa. [lonsTue o dapmarneBTHueckord XUMHuU U (hapmakosoruu. Jlekapcraa:
MIPOTUBOBOCHAIUTEIIbHBIE (cynbdanunaMuHbIe Ipenaparsl, QHTUOMOTHUKN), aQHaJIbI€TUKHU
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HEHApKOTHYECKHE (aclMpHMH, aHAIbIUH, IapaleTaMojl) W HapKOTUYECKHE, BSDKYILIHE CpPEJCTBa,
crepouanbie. ['opMoHBL. DepMEeHTHI, BUTAaMHUHBI, MHHEpajbHbIe BOIbL. [IpoOiembl, CBsi3aHHBIE C
IIPUMEHEHHEM JIEKAPCTBEHHBIX NpenapaTtoB. BpeaHble NPUBBIUKY U (AKTOPbI, pa3pylIaAONUe 310POBbE
(xypeHnue, ynorpeOaeHIe aaKorosi, HAPKOMaHMUS).

Kocmernueckue u napromepHbie CpeicTBa.

britoBas xumusi. Moroiue u ynuctsmue cpeactsa. Mouo. Ctupanbabie nopomku. OtOenuBaresny.
CpenctBa nuyHoM rurueHsl. CpenctBa 60pbObl ¢ OBITOBBIMU HACEKOMBIMU: PENENITICHTbI, MHCEKTULIU/IBI.
[TpaBuia OezomacHoOM pabOTHI ¢ EAKUMH, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMHM, CPEICTBAMU OBITOBOM
XUMHH.

Xumus B crpoutenscrse. ['unc. U3Bects. Llement. beton. ITonbop onTuManbHBIX CTPOUTEIBHBIX
MaTEpHAJIOB B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA.

XuMHs B CEIbCKOM XO3siiicTBe. MuHepaibHble U OpraHudeckue yaoopenus. CpeiacrTBa 3alUThl
pacTeHui.

Heopranunueckue matepuansl. CTEKIIO U KepaMHKa.

IIurmMeHThI ¥ KpacKH.

Xumus 1 3K0J0rus. XMMHUECKOE 3arpsi3HEHNE OKpYKaoIlel cpepl U ero nociueactsus. Oxpana
ruspocdepsl, H04YBbI, aTMOChEps!, PIOpBI U PayHbl OT XUMUYECKOT'0 3arpsi3HEHUS. «3€IeHas» XUMHUSL.

Metoapl Hay4HOro TO3HaHUS. VcTouHukM xuMudeckoil mHpopmanuu. [louck mHpopManuu mo
Ha3BaHUSAM, WIEHTU(UKATOpPaM, CTPYKTYpHbIM (opmynam. Halmronenue, omnucanue, H3MepeHHeE,
runiore3a. [louck 3akoHomMepHOcTel. Hayunblil s3xcriepumenT. MoaennpoBaHue XUMUYECKUX MPOLIECCOB
U SIBJICHUM, XMMUYECKUH aHAJIN3 U CUHTE3 KaK METO/bl HAYYHOI'O ITO3HAHUS.

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC
(0a30BbIii YpOBeHb, 34 4, 1 4 B HeJ1eJ110)

Ne HaunmeHnoBaHMe pa3ie/ioB U TeM Koa- Bo| Cpoxku npoxo:xaeHus
n/n 4acoB
10 IJIAHY no gaxry
Beenenue 1 yac
1 Beooustii ypox. Memoowt nayunozo nosnanus. | 1
BBoanbIii HHCTPYKTAaK no TEeXHHKe
0e30macHOCTH
TEMA 1. 4 uaca

Teopua  cmpoenua u  Kraccugukayus
Op2aHUYECKUX 6euecme

2 IIpenMer 1 3HaYECHKHE OPraHUYECKON XUMHUU 1

3 CrpykrypHas TeOpUs oprannueckux | 1
COeTMHEHNN

4 N3omepus 1

5 OCHOBHBIE KJIaCChl OPraHMUYECKUX COCUHEHUN 1
TEMA 2. 6 yacos

YFJIeBOIIOI)O)lLI 1 UX MPUPOAHBLIC HCTOYHUKH

[IpenenbHbIE YTIEBOJOPOIBI

OTUIICHOBEIC YIJICBOAOPOABI

ALIETUIICHOBBIE YTIIEBOI0POIbI

ApOMaTI/IquKI/IC YTJIICBOAOPOAbI

10 O6006mmarmuii ypok

S

11 KonTponbnas pabora Ne 1

TEMA Ne 3. Kuciaopoacoaepxkamme u |18 yacos
azorcojeprkalnme coeJUHEeHH u UX
HAXO0K/ICHHE B IPHpOJe

12 [Tonsitue o cnuprax. Ilpenenbupie ogHoaToMHbIe | 1 ’
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CIIUPTHI

13 XuMHU4ECKue CBOMCTBA, MIOJIy4YeHue u|l
MPUMEHEHUE CIHPTOB

14 MHOTr0aTOMHBIE CITUPTHI 1

15 | ®enon 1

16 AJpIeruapl 1 KETOHBI 1

17 [TonsiTHE 0 KAPOOHOBBIX KUCIOTAX 1

18 XHUMHYECKUE CBOICTBA, MOJTyYeHue u|l
MIPUMEHEHNE KapOOHOBBIX KHUCIIOT

19 CnoxxHbIe (HOUPHI 1

20 | XKupsr 1

21 [Tonstue 006 yrmeBomax. Monocaxapuasl. | 1
I'moko3a

22 Hucaxapunbl. Caxaposa 1

23 [Tomucaxapuasl. Kpaxmain, nmemtromno3a, raukores | 1

24 [Tonsitne 00 aszoTconepkammx opranudeckux | 1
COETUHEHUSIX. AMUHBI

25 AMHMHOKHUCIIOTHI 1

26 benku 1

27 I'eneTnueckas CBSI3b MEXITY Kiraccamu | 1
OPraHNYEeCKUX COCTUHEHUN

28 O060061marmui ypok 1

29 KonTponbaas padorta N2 o reme 1
TEMA 6. BoicokoMo/IeKY JISPHBIE BelleCTBa 6 yacoB

30 | Homuwmepsr. [loanMepHbie MaTepualIbl 1

31 [Ipaktnueckas padora Ne 1. «Pacmo3naBanme | 1
TJTACTMACC)

32 [IpakTtnueckas padora Ne 2. «Pacmo3naBanme | 1
BOJIOKOH)

33 O06006mamuil ypok 1

34 | UroroBoe TecTMpoBaHuE 1

Hroro: 34 yaca

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
(0a30BbIii YpoBeHb, 34 4, 1 4 B HeeJ110)
Ne HaunmeHoBaHMe pa3ie/ioB U TeM Koa- Bo| Cpoxku npoxo:xaeHus
n/n 4acoB
10 IJIAHY ‘ no gpaxry

Tema 1. BemecTno. 8 yacoB

1 ATOMBI, MOJIEKYIIbI, BEIIECTBA 1

2 Ctpoenue aroma 1

3 XuMHU4ecKas CBS3b. 1

4 ArperaTHple COCTOSIHHSI BEIIIECTBA. 1

S Ilepnonnueckuii 3akon /.M. MenneneeBa 1

6 PacTBopbl 1

7 DIEKTPOTUTHYCCKAST TUCCOITHAITHS. 1

8 1

Kucnornocts cpeasl. UHanKaTopsl.

18




Tema 2. Xumnuyeckue peakiuum 9 yacoB

9 VpaBHeHHs XMMHUUYECKUX PEaKIMii U pacdeTs 1o | 1
HUM.

10 | Peaxiuu nonnoro o6mena. 1

11 | Tunponus. 1

12 KauecTBeHHBIE peaknH. 1

13 OKHCIUTENIbHO- BOCCTAHOBUTEJIbHBIE PEAKIIMH. 1

14 DJIEKTPOIIH3. 1

15 [paktnueckas pabGora Ne 1. Pemenme | 1
OKCHepUMEHTAJIbHBIX 3a1a4 1o TeMe
«XHMMHYECKHE PEAKITII.

16 OO6o0miaromiee  MOBTOPEHHE TIO  TeMaM 1
«BemectBo» 1 «XHUMHUYECKUE PEAKIIUN.

17 KonTponbnas padortaNel. 1
«BemectBo. XUMHUYECKUEPEAKLIUN.

Tema 3. Heopranuveckasi XuMusi 6 yacoB
18 | Knaccu¢ukanuss HEOpraHMYECKHX COSIUHEHHA. 1

[TpocTeie BeliecTBa — HEMETAJLIbL.

19 IIpocTsie BemecTBa — Meramnsl. Pusmueckne | 1
cBoiicTBa MeTaoB. CILJIaBbI.

20 XUMUYECKUE CBOMCTBAMETAIIIIOB. 1

21 | Merammer B mpupone. Ilomydenme meramios. | 1
Meraiyprusi.

22 [lpaktuyeckas pabora Ne 2. «llomyuenune | 1
MEIHOTO KYIIOpOCay.

23 Oo6o061mmaroiee MMOBTOPEHHE 1o teme | 1
«Heopranndeckas XuMus».

Tema 4. Hay4yHble 0CHOBbI XMMH4€CKOI0 6 yacos

NPOU3BOJACTBA
24 | Bpems B xummu. CKOpPOCTH XHMHYECKHX | 1

pEeaKkuuu.

25 XuMHuueckoe paBHOBecHe M (hakTopsl, Ha Hero | 1
BIIMSIIOLINE.

26 HayuHble IPHHINIE OpraHu3aMy Xumudeckoro | 1
IIPOU3BO/JICTBA.

27 Hedtb. [TpuponHsblii ra3 usHepreTuka. 1

28 | Obobmaromee  HOBTOpeHME 1O  TemaM | 1
«Heoprannueckas xumusi» 1 «HayuHble OCHOBBI
XUMHYECKOT0 IPOU3BOJICTBAY.

29 KonrponsHas pabora Ne2. 1
«Heopranuveckas xumus. HaydHble OCHOBBI
XUMHUYECKOTONPON3BOCTBAY.

Tema 5. Xumwus B :KH3HHU U 0011IeCTBe 5 yacoB
30 Xumus nuny. JIekapcTBEHHBIECPEICTBA. 1
31 Kocmetnueckne u mapdroMepHble cpeactsa. | 1

beiToBas xumus.

32 XUMUS B CEJILCKOM XO35IUCTBE 1

33 XWMHS B CTPOUTEIIBCTBE. 1

34 «3eneHas XuMHs. 1

19




UTOro

34 gyaca
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