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L HOACHUTEJBHAA 3AIIMCKA

[Iporpamma yue6HOro (351eKTUBHOT0) Kypca « HayuHble 0CHOBBI XMHMHUM) pazpaboTaHa B
COOTBETCTBHUH CO CJIETYIOIIMMU HOPMaTUBHO-IIPABOBBIMU JOKYMEHTaMHU:

-OenepanbHbli 3aK0H 0T29.12.2012Ne273-
@3(pen.or31.12.2014,cu3m.0102.05.2015)«O606pazoBannuBPoccuiickoiidenepannmy»(Cu3M. uo1.,B
cryn.Bcmryc31.03.2015)

*DenepalibHbINA TOCYAAPCTBEHHBIH 00pa30BaTeNIbHBIA CTAaHIAAPT CPEeIHEr0 0Opa3oBaHus,
YTBEPKACHHBIN NpuKka3oM MuHucTepcTBa 00pa3oBaHus U

obmero Hayku Poccuiickoit @enepaunu 17.05.2012 Ne413

[Ipuka3 MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1578 «O
BHECEHUU MU3MEHEHUIl B (pesiepanbHblii rOCYyJapCTBEHHBIM 00pa30BaTeNbHbI CTaHAAPT CPEIHETO
o0uiero o0pa3oBaHus, yTBEPKACHHBIN puka3zoM MuHucTepcTBa 00pa30BaHUsS U HAYKU
Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413»

*[IpumepHast ocHOBHast 00pa3oBaTeIbHas IporpaMmma CpeIHero oomiero oopazoBanust (MPOTOKOJ OT
28 utons 2016 r. Ne2/16-3)

ABTOpBI IPOrpaMMBbl

KapaceBa Tarbsina Bsiuec1aBOBHa—pyKOBOIUTENb IPOEKTA, CTAPLINA METOAUCT Kadeapsl
ecTecTBeHHO-Hay4Horo oopazoBanus ['AY 10 «COUPOy;

BacuiapunkoBa Okcana AnarosnbeBHa — yuutenb xumun MOV «JIuneit Ne 4» Boskckoro paiiona
r. CapatoBa»; Topuna Upuna BasepbeBna — yuutens xumun MOY «['umnaazus Ne 7» Bomxkckoro
r. CaparoBa.

- yueOHoro miuaHa mkoisl Ha 2020-2021 y4yeOHblii roj

[Iporpamma yueOGHOTO (9JIEKTUBHOT0) Kypca 00eCIeuynBaeT:

* YZIOBJIETBOPEHUE UHANBUYATBHBIX 3aIIPOCOB 00YJarOITNXCS;

* 00111€00pa30BaTEILHYI0, OOIIEKYIBTYPHYIO COCTABIISIONLYIO TIPU
MIOJTyYEHUH CPEAHETo 001Iero oopa3oBaHus;

* Pa3BUTHE JINYHOCTH O0YYAIOIINXCS, UX [TO3HABATENIbHBIX HHTEPECOB,
MHTEJUIEKTYaJIbHON 1 LIEHHOCTHO-CMBICIIOBOU Cephl;

* Pa3BUTHE HABBIKOB CAaMOOOPa30BaHUs U CAMOIPOCKTUPOBAHNS,

* yriiy0JieHre, paclllupeHre U CUCTEMATU3AlIMI0 3HaHUW B BBIOpaHHOM 00J1acTh
HAY4YHOT'O 3HAHMS WJIK BUJIA JESTEIbHOCTH;

* COBEPIICHCTBOBAHUE UMEIOIIETOCS ¥ MPUOOPETEHNE HOBOTO OMbITA TTO3HABATEIBLHOM
NesITeIbHOCTH, TPOPECCHOHATBLHOIO CAMOOIIPEIEIIEHUS 00y YatOIIUXCS.

OcnosHble yenu u3ydeHus yueOHoro (51eKTuBHOro) Kypca « HayuHble 0CHOBBI
XMMMHU» - CACTEMHOE ¥ OCO3HAHHOE OCBOCHME XUMUYECKUX 3HAHHM, OBJIaJICHUE
METOJJaMH TIO3HAHUS U UCCIIEJIOBAHUS XUMHUYECKHUX BEIIECTB, TPUMEHECHUS
TIOJTyYEHHBIX 3HAHUH JIJIs1 TOHUMAaHUS OKPY>KaOIIEero Mupa.

OcnosHble 3a0auu:

(dbopMHpoBaHKE HAYYHOTO MUPOBO33PEHUS, XUMUYECKOTO MBIIIJICHUS JJIs1 TOHUMaHUS
POJIM XMMUU B TIO3HAHUU MTPUPOJIBI U €€ 3aKOHOB;

CO3/1aHKE YCIOBUH JIIsl CAMOCTOSATEIBHOTO MOJIy4YeHHUs, IepepaboTKU U MPUMEHEHUS
XUMHUYECKUX 3HAHUH; pa3BUTHE MOTHUBALUU OOYUYaAOLIUXCS K MPOIOJKEHUIO
€CTECTBEHHO-HAYYHOT0 00pa30oBaHusl; POPMUPOBAHNE XUMUYECKOM, IKOIOTUYECKOM
KYJBTYpPbI 00y4aronmxcs



OBIIASA XAPAKTEPUCTUKA

YUYEBHOTI'O (QJIEKTUBHOI'O) KYPCA
Conepxxanue yueOHOro (3JIEKTUBHOTO) Kypca « HayuyHble 0CHOBBI XUMHUM
IPEICTAaBICHO KPYIHBIMU pa3iejaMu, HAaUWHas C OPraHUYECKONM XUMHUH U 3aKaHYMBAsI
CUCTEMaTHU3alMEN 3HAHUHU IO TEOPETHUECKUM OCHOBAM OOILEH U OpraHuYeCKON
XMMUHU Ha OCHOBE BEIYIIMX 3aKOHOB M TEOPUI XUMHUUYECKOW HAYKH.
[TporpamMmmHbIif MaTepuasn OTpakaeT BCE COBPEMEHHbIE 3alPOChl 00IECTBA K
XUMUYECKOMY 00pa30BaHUIO — MPUMEHEHHE UJIel pa3BUBAIOLIEIO 00YUYEHUS! XUMUH,
CO3[IJaHHE YCIOBUU JIJIS1 MEKIIPEIMETHOW HHTETPALIUH, HCTIOJIb30BAHUS BO3MOKHOCTEN
npeaMeTa JIsl COLUANU3ali U UHIMBUIYATbHOTO PAa3BUTHUSI 00YyYarOIIXCS.
[Jennocmuvle opuenmupwl 1IporpaMMbl ONpeIENAIOTCS HAPABICHHOCTHIO HA
HAIlMOHAJILHBIA BOCITMTATEIBHBIN Hcal, BOCTPEOOBAHHBIN COBPEMEHHBIM
POCCHIICKMM 00IIIECTBOM U TOCYAapCTBOM.
[IporpamMma nmpeycmMarpuBaeT oOecrieueHue yriryoJaeHHONW MOATOTOBKU
oOyuatomuxcs o xumuu. [Iporpamma npeznaraer 6osnee riay0okoe u3ydeHue
BEIYIIUX UACH U TEOPUH XUMUYECKON HayKu. C MOMOIIBIO CPaBHUTEIBHOTO
0000111eHHs 001Ie U OPraHUuYECKOM XUMUU PACKPBIBAIOTCS OCOOEHHOCTH CTPOECHUS
XUMUYECKUX BEIIECTB, (POPMUPYETCS MOHATHE O B3AMMOCBSI3U OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN, XMMUYECKUX PEAKIIMM, UCIIONb30BAHUS €IUHBIX
METO/IOB MOJIYYEHUS U UCCIIEIOBAHUS XUMUYECKUX BellecTB. [Iporpamma no3Bosisier
CO3[1aTh XUMHUYECKYIO KAPTUHY OKPYKAIOIIErO MUPA, BKIIOYAIOIIYH0 KOMIIOHEHTBI
JKMBOU W HE)KUBOU ITPUPO/IBL.
Copepxanue [Iporpammel pa3paboTaHO B COOTBETCTBUU C TPEOOBaHUSMU
COBPEMEHHON ITUIAKTUKH U BO3PACTHOM IICUXOJIOTMHUH HAIIPABIEHO HA pELICHUE 3a]a4
000011IeHNs TEOPETHUECKUX OCHOB OOIIEH, HEOPTaHNYECKOW XUMUU U OPTraHUIECKOM
XUMUU C OTOPOH Ha (hyHAaMEHTAIbHBIC TTOHATHS, 3aKOHBI M TEOPUH. Beayiyto pois
B PaCKpBITHE COACPKAHUS IPUHAIICKUT HIEKTPOHHON TEOPUH, IEPUOTUIECKOMY
3aKOHY U CUCTEME JIEMEHTOB, TEOPUHA XUMUYECKOTO CTPOEHHUS BEILIECTB.
[Iporpamma yueOHOro (37€KTUBHOI0) Kypca « HayuHble 0CHOBBI XUMHUM»
Ipe/ICTaBlIeHa CIAEAYIOIUMH COAEPKaTEIbHBIMU KOMIIOHEHTAMM:
YrieBoaopoasl;
Kucnopoaconepxamue opraHM4ecKkre BEMIECTBA. A3aTCOAECPKAILNE OPraHUUECKHE
BEILIECTBA;
BemiecTBa )KUBBIX KIIETOK;
BricokoMolIeKyIIsIpHbIE OPTAHUYECKUE BEIIECTBA, BOJIOKHA;
BemiecTBo;
XUMHUYECKasI PEAKIIHS;
KomniekcHble cCOeTMHEHNS U KPUCTAIIIOTUIPATHI;
Krnaccudukanus BemecTs 1 UX CBOWCTBA;
CriaBbl M1 MHTEPMETAJUTHUIBI;
MHoroo0pa3ue opraHu4eCcK1X BEIIECTB;
[To3HaHue ¥ MPUMEHEHUE BEUIECTB U XUMHUUECKUX PEAKIIH
lpunyunwvl u ocobennocmu cooepxcanus Ilpoepammoi:



[IpuHUMIT CUCTEMATUYHOCTH U MOCJIEI0BATEILHOCTH MPEAIOJIAraeT BbIIEJICHUE B
M3y4aeMOM MaTepualie BEAyIuX UAEH U TEOPU, BEICTPAUBAHUE JIOTUYECKON
CUCTEMBI Kypca U yueOHOr0o MaTepualia BHyTpH OJHOM TeMbl. [IpuHIMI cuCTEMHOCTH
U TIOCJIEZIOBATEIbHOCTHU MO3BOJISIET COXPAHUTh COOTHOILIEHUE MEXKYy TEOPETHUECKIUMU
IIOJIO’KEHUSIMU U MPAKTUYECKOM cOCTaBIIsAOIEH Kypca. Peanusyercs B
[OCJIEI0BATENBHOCTH TEOPUH, IPAKTUKHU, KOHTPOJIS U CAMOKOHTPOJISL yUaIIUXCS.
[TpuHIMIT HENPEPHIBHOCTH MO3BOJISIET OPraHU30BbIBaTh O0YUEHHE C OMOPOM Ha
3HAaHUS XUMHH, TOJyYEHHBIE HA CTYIIEHAX HaYaJIbHOIO OOIIET0 U OCHOBHOTO OOIIET0o
o0Opa3oBaHusl, a TAK)KE Ha KU3HEHHBIN ONbIT oOyJaromuxcs. Kpome Toro, 00biryio
POJIb UTPAIOT 3HAHUS, CPOPMHUPOBAHHBIC APYTUMHU IPEIMETHBIMU O0JIACTAMHU.
[TpuHIMI JOCTYMHOCTH ¥ UHAUBUAYATH3AI[MN CTPOUTCS HA YUeTe YUeOHBIX
BO3MOXHOCTEN oOyuaromuxcs. [lo3BonseT BbIOpaTh ONTUMAIBHO YUE€OHBIN MaTepua,
COOTBETCTBYIOIIHMIA BO3PACTHBIM, (PU3UUECKUM, IICUXOJIOTUYECKUM U
MHTEJUIEKTYaJIbHBIM 0COOCHHOCTAM o0yuaromuxcs. O0yueHne XuMu4ecKomMy
COJIEPKAHUIO OCTAETCs JOCTYIHBIM, HO MO3BOJIIET YMCTBEHHO U UHTEIJIEKTYalIbHO
pa3BUBaTh 00yYarOUIUXCS.

[TpyHIMIT BapHaTUBHOCTU B OPraHU3alMKM 00pa30BaTEIbHOMN IE€ATEIbHOCTH 1AET
BO3MOKHOCTb JUISl pa3JIMYHBIX BAPUAHTOB PEAIN3aLUN TEOPETUUECKOMN U
IPaKTHYECKOHN YacTu Kypca, UCXO0/1d U3 00€CIIEYeHHOCTH Kypca MaTepraibHO-
TEXHUYECKUM, HTHPOPMALIMOHHBIM, METOIMYECKUM 00ECIICUeHNEM, OCOOCHHOCTSIMU
pa3HbIX Tpymni oOyvaromuxcs B kiacce. [lo3BosseT uckaTh KOHCTPYKTUBHBIE Ty TH
OpraHM3aly y4eOHOM JesSTEIIbHOCTH HE TOJIBKO YUYUTEII0, HO U 00y4JaromuMcsl.
[TpuHIMIT MUHUMaKca B OpraHU3aIii 00pa30BaTeIbHON ACSITEIbHOCTH MO3BOJIAET
00y4aronIMMcsi OCBOUTh 00S3aTENbHYIO YacTh peain3yeMoi nporpaMmmbl. OHAKO
IporpamMma J1aeT BO3MOKHOCTh Pa3BUTHIO TBOPUYECTBA, MHTEIJIEKTA YUAILIUXCS Yepe3
y4acTHE B MPOEKTHOM ESITEIbHOCTH, B UCCIIEI0BATENBCKOMN AESITEIIbHOCTH, B
pELIeHUH 3a/a4 MOBBIIIEHHOTO YPOBHS CII0KHOCTH.

CucTeMHO — JIeATeIbHOCTHBIN MOAX0/, peanu3yembiid B [Iporpamme, no3BossieT
(opMUPOBATH TMYHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE PE3YIbTATHI,
0003HaUYeHHbIE (eiepalIbHbIM rOCyapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM B
npeaIMeTHON 00JacTH €CTECTBEHHO-HAYYHOT0 00pa30BaHusl C YYETOM MHAMBHIyaJIbHBIX
0COOEHHOCTEH yJalmxcs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpegnero o6imiero oopa3oBanusi yueOHbIHN (JIeKTUBHBIN) kKypc « HayuHble
OCHOBBI XUMHM SIBJISICTCS 00513aTEIIbHBIM JIJI1 U3YUCHHUS U SIBIISICTCS OJTHOU U3
COCTaBJISAIONINX MpeIMETHOUN 001acTu «ECTeCTBEHHBIE HAYKW.

[Iporpamma yueOHoro (97eKTUBHOI0) Kypca« HayuHble 0CHOBBI XMMHUM» pacCUUTaHa
Ha 140 y4eOHBIX YacoB, HA U3YUEHUE Kypca B KaXKJIOM KJIacCe MpPEeArnoaracTcs
BBIZIETUTH 110 70 yacoB (2 Jaca B Heeno, 35y4eOHbIX HEIETb).



Ilnanupyemblie pe3yjibTAThl OCBOCHHS IPOTPAMMBI Y4€0HOI0

(31ekTHBHOTO0) Kypca « HayuyHble 0CHOBbI XUMHUM» YTOYHSIOT U
KOHKPETU3HUPYIOT 00111ee MOHUMAaHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
PE3yAbTATOB KakK C MO3ULIUNA OpPraHU3aIiKi UX JOCTHXKEHUS B 00pa3oBaTEIbHON
NEATENbHOCTH, TaK U C IO3ULIMI OLIEHKU TOCTUKEHUS 3TUX PE3YJIbTaTOB. Pe3ynbTaThl
U3Yy4YEeHUS y4eOHOTO (9JIEKTUBHOTO) Kypca JOHKHBI OTPaXKaTh:

-pa3BUTHE JIUYHOCTU O0YYAIOIIKXCS CPEACTBAMHU MPEATIAraeMoro JJisl U3y4eHus
y4e0HOTO TIPEeIMETa, Kypca: pa3BUTHE 00IIeH KyJIbTyphl 00yUJarOImuXcs, uX
MHUPOBO33pPEHUS, HEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, Pa3BUTHE MTO3HABATEIbHBIX,
PEryJISTUBHBIX U KOMMYHUKATHUBHBIX CITIOCOOHOCTEM, TOTOBHOCTU U CTOCOOHOCTH K
CaMOPAa3BUTHUIO U MPOPECCUOHATBHOMY CaMOOIIPEAEIICHUIO;

-OBJIaJICHUE CUCTEMATUYECKUMU 3HAHUSIMU U IPUOOPETEHHUE ONBITA OCYIIECTBICHUS
1eJ1eCO00pa3HOM U PE3yIbTATUBHOM NEATENbHOCTH;

-pa3BUTHE CIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BaHUIO, OBJIAJICHUIO
KJIFOUEBBIMU KOMIIETEHTHOCTSIMH, COCTABIISIFOIMMHA OCHOBY YMEHHS: ---
CaMOCTOATENLHOMY MPUOOPETEHUIO U UHTETPAIIMY 3HAHUN, KOMMYHUKAIIUU U
COTPYAHHYECTBY, 3((HEKTUBHOMY pEIICHUIO (pa3pelIeHuI0) MpoodieM, 0CO3HAHHOMY
UCIOJIb30BaHUIO HH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH,
CaMOOpraHU3aluy U CaMOPETYJIALINY;

-o0ecrieueHne akaJIeMUYecKo MOOMIIBHOCTH U (MJIM) BO3MOXKHOCTHU TOJIZICPKUBAThH
n30paHHOE HaNpaBJiIeHHEe 00pa30BaHUS;

-o0ecrneuenre npoeccuoHaIbHON OpUEHTAIIMN 00YUYarOIINXCS.

IThanupyemoie 1uunocmusle pezyibmamaol

JIM4HOCTHBIE pe3yIbTaThl BKIIOYAIOT

-(popMHpOBaHUE UYBCTBA OPJIOCTH 32 BKJIAJl POCCUMCKUX YUEHBIX XUMHUKOB B
pa3BUTHE MUPOBOM XMMHUYECKON HAYKH;

-MIOJIrOTOBKA BHIOOpA MHIUBUIyIbHONW 00pa30BaTENbHON TPAEKTOPUU U
npodeccroHanbHO OpUEHTAIMU 00YYArOIINXCS;

-popMUpOBaHUE YMEHHUS YIIPABIATH MMO3HABATEILHOMN JESITEIILHOCTHIO;

-pa3BUTHE CIOCOOHOCTH K PEUICHHUIO MPAKTUYECKUX 3a/1a4, YMEHUIO HaXOAUTh
CIOCOOBI B3aUMOJICHCTBHUS C OKPY>KAIOIIUMH B Y4€OHOM U BHEYPOUHOI
NESATENbHOCTH;

-popMHUpOBaHUE XUMUYECKON U IKOJIOTUIECKOU KYIbTYPHI;

BOCIIUTaHUE 0€30MacHOr0 OOpAILEHHs C XUMUYECKUMH BEIIECTBAMHU U CTPEMIIEHUS K
3JI0pOBOMY 00pa3y *KHU3HHU.

IThanupyemovie memanpeomemubule pe3yibmamaol

MeTtanpenMeTHbIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
IPEICTaBIICHbI TPEMsI TPYIIIAMH YHUBEpCAIbHBIX yueOHbIX nerctBuid (Y'Y I).
Pezynamuenvie ynugepcanvusle yueonvle Oeiicmeus

-CaMOCTOSITEILHO OIPENETATh 1NN, 3a4aBaTh MAPAMETPBI U KPUTEPHUH, 10 KOTOPHIM
MOHO OIPEJEIUTh, YTO LI€JIb IOCTUTHYTA;

-OLIEHNBATh BO3MOKHBIE ITOCJIEICTBHS TOCTH>KEHHSI TIOCTABJICHHOM LIEJIH B
JeSITeIbHOCTH, COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOLIUX JI0IeH, OCHOBBIBAsICh Ha
COOOpaXEHUSIX 3TUKU U MOPAJIH;



-CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON AESTEIbHOCTH
U KU3HEHHBIX CUTYaIUSIX; OLIEHUBATH PECYPCHI, B TOM YKCJIE BPEMS U JPYyTUe
HEMaTepUAJIbHBIE PECYPChI, HEOOXOAUMBIE JJIs1 TOCTUKEHUSI TOCTABICHHOM 11€1IH;
BBIOUPATh MyTh JOCTH)KEHUS 1IE€JH, TIJIAHUPOBATH PEIIEHUE MOCTABJICHHBIX 3a/ad4,
ONTUMHU3UPYSI MaTEPUAIbHBIE U HEMATEPUAIIbHBIC 3aTPATHIL;

-OpPraHU30BBIBaTh 3(P(HEKTUBHBIN MOKUCK PECYpPCOB, HEOOXOAUMBIX JJI JOCTHKECHHUS
MMOCTABJICHHOM 1€/,

-COIIOCTABJISITh MOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C MIOCTABICHHOW 3apaHee
LEJNbIO.

Ilo3nasamenvnole ynusepcaivbHbvie yueoHbvle 0elicmeus.

-MCKaTh ¥ HAXOJUTh 000OIIEHHBIE CTIOCOOBI PENICHHS 3a7]a4, B TOM YHCIIE,
OCYILIECTBIISITH Pa3BEPHYTHIA HHPOPMAIMOHHBIN OUCK U CTABUThH HA €r0 OCHOBE
HOBbIE (YueOHbIE U MTO3HABATEIbHBIC) 3a/1a4u;

-KPUTUYECKH OLICHUBATh M HHTEPHPETUPOBATH HH(DOPMALIMIO C Pa3HBIX MO3UIIHH,
pacro3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;
UCII0JIb30BaTh Pa3IUYHbIE MOJICIIBHO-CXEMATHUECKUE CPEICTBA JIJIs MPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€i U OTHOLIEHUM, & TAK)KE IPOTUBOPEUYNNA, BHIIBICHHBIX B
UH(OPMAITMOHHBIX HCTOYHUKAX;

-HaXOJIUTh U MPUBOJIUTh KPUTUUYECKUE apTyMEHTHI B OTHOIIEHUHU JEHCTBUI U
CYXJIEHUH APYroro; ClIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHUM 3aMEUaHUsIM B
OTHOIIIEHUU COOCTBEHHOTO CYKJICHHsI, PACCMAaTPUBATh UX KaK Pecypc COOCTBEHHOTO
pa3BUTHS,

-BBIXOJIUTH 32 PAMKH YU4E€OHOTO MPEIMETa U OCYIIECTBIIATH IEICHANPABICHHBIN TTOUCK
BO3MOXHOCTEH JIJIsl IMPOKOI0 MEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBHS;
BBICTPAUBATh MHIUBUIYAJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPAHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYCHHUS;

MEHSITh U yJIepKUBATh Pa3HbIC MMO3UIIUHU B MO3HABATEILHON JIEITEIIbHOCTH.
Kommynukamugnbsie ynugepcaivbHble yueOHbvle 0elcmeus:

-OCYLIECTBIIATH JICJIOBY0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30oBaTeIbHOM OpraHu3alluy, TaK U 3a ee mpeaeaaMu), moaoupaThb
MapTHEPOB VIS JIEJI0OBOM KOMMYHHUKAITUU UCXOJISl U3 COOOpaKeHHUH pe3ybTaTUBHOCTH
B3aUMOJICUCTBHS, a HE JIMUHBIX CUMIIATH;

-TIpY OCYIIECTBIECHUH TPYITIOBOM PaOOTHI OBITH KaK PYKOBOJUTENIEM, TaK M YJICHOM
KOMaH/Ibl B pa3HbIX POJISIX (FEHEpaTOp UNIeH, KPUTUK, UCTIOJHUTEIb, BHICTYIAIOIIUH,
AKCHEPT U T.11.);

-KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSAX PEATBHOTO, BUPTYAILHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

-pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BaHUEM
aJICKBaTHBIX (YCTHBIX M TUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH()JIUKTOTCHHBIE CUTYAIIMU U TTPEAOTBPAIIaTh KOHMIUKTHI 10 UX
aKTUBHOM (pa3bl, BBICTpaUBaTh JEIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHKAIIUIO,
n30erasi JMYHOCTHBIX OILICHOYHBIX CYKJICHUU.

ITnanupyemovie npedmemmusie pe3yibmanol



B pesynbrate 00yuenus no [Iporpamme yueOHoro (31ekTuBHOr0) Kypca « Hayunnbie
OCHOBbI XUMHI» 00YYaIOLIUICH HAYYUTCSH:

-pacKphIBaTh Ha MPUMEPAX POJIb XUMUH B (GOPMUPOBAHUM COBPEMEHHON HAyYHOU
KapTUHBI MUPA U B IPAKTUYECKOM JICSITEIHHOCTH YEJIOBEKA, B3AUMOCBSI3b MEXKTY
XUMHEN U IPYTUMU €CTECTBEHHBIMU HAYKAMMU;

-WJLTIOCTPUPOBATH HA TPUMEPAX CTAHOBJIEHUE U SBOJIIOLIMIO0 OPTAaHUYECKON XUMUHU KakK
HayKH Ha Pa3JIMYHbIX UCTOPUYECKUX ATAIaX €€ Pa3BUTHS;

-yCTaHaBJIMBATh IPUUYUHHO-CIIC/ICTBEHHBIE CBS3U MEXKIY CTPOCHHEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U NEPUOJANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUH C MOJO0KEHUEM XUMUUECKUX IJIEMEHTOB
B [IEPUOJNYECKON CUCTEME;

-aHAJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEIIECTB, IPUMEHSISI TTOJIOKEHUS
OCHOBHBIX XUMHYECKUX TEOPHUI: XUMUUYECKOTO CTPOCHUSI OPTaHUUECKUX COCTMHEHUN
A.M. byTtnepoBa, CTpO€HUS aTOMa, XUMUYECKOW CBS3H, SIEKTPOIUTHIECKOU
JTUCCOIMAIIMY KUCIIOT U OCHOBAHU;, YCTaHABIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3U
MEXIy CBOMCTBAMHM BEIIIECTBA U €T0 COCTABOM U CTPOCHHUEM;

-[IPUMEHSTH MPaBUJIa CUCTEMATHUECKON MEXIyHApPOIHON HOMEHKIATYpPhl KaK
CpelCTBa pa3InYeHUs U UACHTU(PHUKAIIMK BEIIECTB MO UX COCTABY U CTPOCHHUIO;
COCTAaBJISITh MOJIEKYJISIPHBIC U CTPYKTYpHBIEC (DOPMYJIIBI HEOPTAHHUUECKUX U
OpraHUYECKUX BEIIECTB KaK HOCUTENEH HHGOPMAIINK O CTPOSHUHU BEIIECTBA, €ro
CBOMCTBaX W NPUHAJICKHOCTH K ONPEICIICHHOMY KJIACCY COECIMHEHUIA;

-00BACHSTH IPUPOY U CITOCOOBI 00PA30BaAHUS XUMUYECKOHN CBSI3U: KOBAJICHTHOM
(MOJIApHOM, HEMONSPHO ), HOHHOW, METAJTTMYECKOU, BOJIOPOJIHON — C IIENIBIO
OMpeIeNICHUS] XUMUYECKOU aKTUBHOCTH BEIIECTB;

-XapaKTepU30BaTh (U3NUECKUE CBOMCTBA HEOPTraHUYECKUX U OPTraHUYECKUX BEIIECTB
Y yCTaHABJIUBATh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEILIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKHU;

-XapaKTEePU30BaTh 3aKOHOMEPHOCTH B UBMEHEHUN XUMHYECKUX CBOMCTB MPOCTHIX
BEILIECTB, BOJAOPOJAHBIX COEUHEHHUI, BBICIINX OKCH/IOB M TUJIPOKCHIOB;

-IPUBOJAUTH IPUMEPHI XUMHUUECKUX PEAKIINM, pACKPBIBAIOIINX XapaKTEPHbIE
XUMHUYECKUE CBOMCTBA HEOPTAHMYECKUX U OPTaHUYECKUX BEIIECTB U3YUEHHBIX
KJIACCOB C IIEJIbI0 UX UJICHTU(DUKAIIUN U OOBSICHEHUS 00JIaCTU IPUMEHEHUS;
-OIpPEIENATh MEXAaHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHI MPOBEACHUS PEAKIINU U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX PEaKIMil HAa OCHOBE THIIA
XUMHUYECKOU CBSA3U U aKTUBHOCTU PEAreHTOB;

-yCTaHaBIIMBATh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX
COEIMHEHHI OT XapaKTepa B3aMMHOTI'0 BIMSHUS aTOMOB B MOJIEKYJIaX € LEJIbIO
MIPOTHO3UPOBAHUS MTPOAYKTOB PEAKIINH;

-yCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEaKIIUU U CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB C LIEJIbIO ONPEACIICHUS
ONTUMAJIbHBIX YCIIOBHI NPOTEKAHNS XUMUYECKUX MTPOLIECCOB;

-YCTaHABJIMBATh T€HETUUYECKYIO CBS3b MEKY KJIACCaMH HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB JJIsi 000CHOBAHUS MPUHIIUTTHATIBLHOM BO3MOKHOCTH



NOJIyYEHHS] HEOPIaHUYECKUX U OPraHUYECKUX COCIMHEHUI 3aIaHHOTO COCTaBa U
CTPOEHUS;

-MOA0UPATh PEAreHThl, YCIOBUS U ONPEEIATh NPOAYKThI PEAKIIUA, TO3BOISIOIINX
peanu3oBaTh J1a00paTOPHBIE U MPOMBILIUICHHBIE CITIOCOOBI MOIYUYEHUS BAXKHEUILINX
HEOPraHUYECKUX M OPTaHUUYECKHUX BEIECTB;

-OIIPECIIATh XapaKTep CPebl B pe3yIbTaTe TUAPOIU3a HEOPTaHUYECKUX U
OpraHUYECKUX BELIECTB U NPUBOAUTH IPUMEPHI THIPOJIN3A BEIIECTB B IOBCEIHEBHOMN
KU3HU YeJI0BEeKa, OMOJIOTHYECKUX OOMEHHBIX MPOLECcCaxX U MPOMBIIUICHHOCTH;
-IPUBOJAUTH TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKIINI B IPUPOJIE,
IIPOU3BOJICTBEHHBIX IPOLECCAX U JKU3HEAEITEIIBHOCTH OPraHU3MOB;

000CHOBBIBaTh NPAKTUYECKOE MCIOIB30BAHNE HEOPTAHUUECKUX U OPTaHUYECKUX
BELIECTB U UX PEAKIMI B IPOMBIIIJIEHHOCTH U OBITY;

-BBIMOJIHATH XMMUYECKUI SKCIIEPUMEHT MO PACIIO3HABAHUIO U MOJYUYEHHUIO
HEOPTraHUYECKUX U OPTaHMYECKHUX BEIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIaccam
COEIMHEHUI, B COOTBETCTBUU C IPABUIIAMH U NpUEMaMU 0€3011acHOM paboThI €
XUMUYECKMMHU BEIIECTBAMH U TaOOPATOPHBIM 000pY0BaHUEM;

-IIPOBOAMTH PACUYEThl HA OCHOBE XUMHUUYECKHUX (DOPMYJT U ypaBHEHHI peaKiiuii:
HAXO0XJECHUE MOJIEKYJISIPHOU (POPMYIIBI OPraHMYECKOro BEIIECTBA MO €ro MJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIIMX B €r0 COCTAB, WM MO MPOAYKTAM CTOPAHUS;
pacdeTsl MacCOBOM JI0JIM (MAaCChl) XUMHYECKOIO COEAMHEHUS B CMECH; PACUEThI
Macchl (00beMa, KOIMYECTBa BEIIECTBA) MPOAYKTOB PEAaKIIMH, €CJIU OJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM MJIM OOBEMHOI 10JIM BBIXO/A
POAYKTa PEaKIui OT TEOPETUUECKU BO3MOXKHOTO; PaCUEThl TEIIOBOTO 3(hdexTa
peakuuu; pacyeTbl 0OObEMHBIX OTHOIIEHHI ra30B MPU XUMHYECKUX PEAKIHIX;
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOYKTA PEAKLUHU, €CIIH OJHO U3
BEIIECTB JIAHO B BUJIE pACTBOPA C ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO
BELIECTBA;

-MCMOJb30BATh METO/Ibl HAYYHOI'O MO3HAHUS: aHAJIN3, CUHTE3, MOJIETTMPOBAHHE
XUMUYECKUX MPOLECCOB U SIBJICHUHN — MPU PEIICHUU YUeOHO-UCCIIeIOBATEIbCKUX
3a/lay 10 U3yUYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS U PACTIO3HABAHUS OPTaHUYECKUX
BELIECTB;

-BJIaJIETh TIpaBUIaMu 0€30MacHOT0 OOpAIEHUS ¢ EIKUMH, TOPIOUYUMHU U TOKCUYHBIMH
BEILIECTBAMU, CPEJCTBAMU OBITOBOM XUMUH;

OCYIIECTBIISATH TOUCK XUMUYECKON HH(POPMAIINH 110 HA3BaHUAM, HACHTH(PUKATOPAM,
CTPYKTYPHBIM (pOpMYJIaM BEIIECTB;

-KPUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATh XUMUUYECKYIO HH(POPMALIUIO,
CoJiepKalllytocsl B COOOIIEHHSIX CPEACTB MacCOBOM MH(OpMaLnu, pecypcax
HHTepHeTa, HAyYHO-MTONYJIAPHBIX CTAaThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISBJICHUSI OIIMOOYHBIX CYKACHUN U (OpMUpPOBaHUS
COOCTBEHHOM MO3HINH;

-yCTaHaBIIMBATh B3aUMOCBSI3U MEXAY (hakTaMu U T€OpUeH, MPUUUHOMN U CIIEICTBUEM
IIpY aHAJIM3€ MPOOJIIEMHBIX CUTyalluii 1 00OCHOBAaHUY MIPUHUMAEMBIX PEIICHUI Ha
OCHOBE XMMHUYECKUX 3HAHUM;



-TIPEACTABIATH MYTH PEUICHUS TI100ATBHBIX TPOOJIEM, CTOSAIINX MEPEeT
YeJI0BEYECTBOM, M MEPCIICKTUBHBIX HAMPABICHUH PAa3BUTHSA XUMHUECKUX TEXHOJOTHUH,
B TOM YHCII€ TEXHOJIOTUH COBPEMEHHBIX MaTePUasIOB C Pa3INYHON
(YHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOUHUKOB CHIPBS, TIEPEePabOTKHU U
YTWJIM3AIUU TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.
OOyyaromuiics MOJYYHT BO3MOKHOCTh HAYYUTHCH
-(opMyIMpOBaTh 11€J1b UCCIIEJOBAHMSI, BBIABUTATh U MPOBEPSTH SIKCIIEPUMEHTAIBHO
TUIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE MX COCTaBa U CTPOCHMUS, UX
CHOCOOHOCTH BCTyIaTh B XUMUYECKHE PEaKIIUHU, O XapaKTepe U MPOoyKTax
Pa3IMYHBIX XUMUYECKUX PEaKLUi;
-CaMOCTOATEIBHO TUIAHUPOBATH U IPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI C
coOJII0/IeHEM TTpaBUJI 0€30MaCHON PadOThI C BEIIECTBAMU U JIA0OPATOPHBIM
000py10BaHUEM,;
-MHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUHU BEUIECTB, MMOIYICHHBIC C
TIOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUIECKUX METOJIOB;
OIHCHIBATh COCTOSTHHE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEJCTaBICHUI O CTPOCHUH aToMa JJi OObSICHEHUS pe3yJIbTaTOB
CHEKTPaJIbHOTO aHaJIU3a BEIIECTB;
-XapaKTEepU30BaTh POJIb a30TOCOAECPKAIINUX TeTEPOLUKINUYECKUX COETUHEHUM U
HYKJICHHOBBIX KHCJIOT KaK BaKHEHIINX OMOJIOTMYECKN aKTUBHBIX BELIECTB;
IPOrHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxuui, Jexamux B OCHOBE MPUPOAHBIX U IPOU3BOJICTBEHHBIX IPOLIECCOB.
COJAEP)KAHME ITPOI'PAMMBI
COJAEPKAHME ITPOI'PAMMBI
10 KJIACC
I. Yruaesogopoasbl. (38 yacos)
1.1: Beenenue. (8 yacoB)
1. Ctpoenust aroMa yriiepoga B HOpMaJIbHOM U BO30YKJIEHHOM COCTOSTHUSIX.
DJIEKTPOHHBIC U AJIEKTPOHHO-Tpaduyeckre GopMylibl aToMa yriepoa.
2. 'mOpunuzanus opOuTasiell Ha mpuMepe aToma yriaepozaa. Bumsl rubpuan3anum.
Kpartnocts yriepon - yriaepoaubix cBsizeil. OcoObie BUBI CBSI3U B OPraHUYECKHUX
BEIIECTBAX: G — CBSI3b U T — CBA3b.
3. HomeHKkI1aTypa OpraHuyeCcKuX COeAMHEHNIN: CUCTEMaTUYeCcKasi, TpUBHUaJIbHasl,
panoHanbHast. O61Ke NPUHLIKIIBI TOCTPOSHUS Ha3BaHUI OpraHU4YeCKUX BEIIECTB,
YOPaKHEHUS — COCTaBIIEHUE (POPMYII 1O Ha3BaHUSIM M HA00OPOT.
4. Bunpl 130MepUHN OPraHUYECKUX COCTMHEHUI: CTPYKTYpHAas U MPOCTPAHCTBEHHAS.
5. O0mye 3aKOHOMEPHOCTH MTPOTEKAHUS PEAKLIUI C y4aCTUEM OPTraHUYECKUX
BELIECTB. Y CIIOBHSI MPOTEKAHHUS, CIIOCOOBI pa3pyLIEHUs CBA3EH, KiIacCU(pUKaIIs
peaxiuii Mo MEXaHu3MaM U TUITY PEaKIMOHHBIX YaCTHII.
6. — 7. Anroputm penieHus 3ajad Ha BbIBOJ (POPMYJI BEIIECTB IO MACCOBBIM JOJISIM
3JIEMEHTOB.



8. toroBoe noBTopeHue TeMbl «BBeneHne»

1.2: IIpenenbHbie yriaeBoaopoasl. (7 4acoB)

9. CTpoeHue MOJIEKYJT aJIKaHOB. | OMOJIOTHUECKUI A ATKAHOB. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB

10. B3aumHO€ BIMSIHME aTOMOB B MOJIEKYJIAX AJIKAHOB.

11. OcobeHHOCTH POTEKAHUSI XUMUUECKUX PEAKIUM ¢ yUaCTHEM aJIKaHOB, MEXaHU3M
peaxkiuu cBoOOIHO-PaAUKAIBHOTO 3aMEIICHHUS.

12. Iuknoankanbl. OCOOEHHOCTH CTPOCHUS M CBOMCTB IIMKJIOATKAHOB: PEAKIINH
3aMEILEHHS U IPUCOETUHEHMSL.

13. — 14. Pemenue 3a1ay Ha HAXOXKACHUS MOJICKYIISIPHBIX (DOPMYJT OPTraHHIECKUX
BELIECTB IO MPOAYKTaM CTOPAHHSL.

15. Utorosoe noBropenue teMol «lIpenenbHbie yrieBoaopoabhy

1.3: HenpeneabHble yriaeBogopoasl. (13 yacos)

16. Ilpupoaa nBOMHOM CBsA3M B aJIkeHaX U ankaaueHax. OOpa3oBaHue U MapaMeTphbl
JIBOMHOW CBsI3U. Buabl n3omMepuu.

17. MexaHu3M peakiuu JEeKTPOGUILHOTO TPUCOECTUHEHNUS, TPABUIIO
MapkoBHukoBa. I dext Xapamia (mepokcuanbiit 3hHeKT).

18. Peakuuu 3amenieHus B akaHax. MexaHu3M peakiiuu cBOOOIHO-PaANKATIBLHOTO
MPUCOEANHEHNS Ha IPUMEPE PEAKIIUH MOJTUMEPU3ALUU.

19. — 20. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU C YUaCTHEM AJTKEHOB.

21. Peakuuu nprcoeIMHEHUS TaJIOT€HOB U raJOT€HAIIKAHOB K
CONPSKEHHBIMAIKAUEHAM, 3aBUCUMOCTb IPOJAYKTOB PEAKLIUIA OT YCIOBUHN UX
npoTeKaHus. Peakuiny npucoe1MHEHHs Ha PUMEPE U30JIMPOBAHHBIX U
KyMYJIMPOBaHHBIX aJIKaJUEHOB.

22. Anxunsl. [Ipupona TpoiiHol cBa3u. OOpa3oBaHKe U MapaMeTpbl TPOMHON CBS3U.
Buabr uzomepun.

23. Peakunu nprCcOEIMHEHUS U 3aMELIEHUS B AJIKWHAX.

24. —25. OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN C YYACTUEM AJIKUHOB.

26. — 27. Pemienue 3a1a4 Ha HAXOXACHUS MOJIEKYJISIPHBIX (DOPMYJT YTJIEBOIOPOIOB 1O
obeit popmyJie BelecTra.

28. UtoroBoe noBropeHue TemMsl «HemnpenenbHble yrieBo10pOoaby

1.4: ApomaTtudeckue yrieBoaopoabl. (10 yacon)

29. Ilpupoaa apoMaTHIECKOM CBSI3H, €¢ BIUSHUAC HA PEAKIIMOHHYIO CTOCOOHOCTH
BeleCTB. M30MepHst 1 HOMEHKIIaTypa apeHOB.

30. MexaHu3M peakiu JEeKTPOoPUILHOIO 3aMeIleHHs] Ha TpUMepe OeH301a U ero
TOMOJIOTOB.

31. OpueHTaHTBI IEPBOTO U BTOPOTO pojia B O€H30JbHOM KoJibIle. CoryiacoBaHHas U
HECOIIACOBaHHAsA OPUEHTALIUS.

32. —33. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH, IPOTEKAOIINE C YHACTUEM
rOMOJIOrOB O€H30171a.

34. O61ue crnocoObl MPOMBIIIIIEHHBIX U JTA00PATOPHBIX CIOCOOOB MOTYyUYEHHUS
YIJIEBOJIOPOJIOB.

35. JIaboparopnas pabota. KauecTBeHHBIEC peakiiuy Ha yTIIE€BOAOPOIbI.



36. —37. I'eneTn4ecKas CBA3b yIII€BOJIOPOIOB.

38. UtoroBoe 3anstue no 1 pazaeny «YTieBoAOpOIbI»

I1. Kuciiopoacoaep:xamme opranu4eckue Belecrsa. A3oTcoaeprkamue
OpraHM4yecKue BelecTna.

2.1: CoupThl. (6 yacos)

39. Kucnopoacoepxanme oprannueckue pemiectsa. OyHKIIMOHAIbHBIE TPYIIIbI
(rugpocorpymnmna, kapOoHUIbHAs, KapOOKCcHIIbHAS ). B3anMHOe BiIMsTHUE aTOMOB B
MOJIEKYJIaX OPIraHMYECKUX BEILECTB, COAECPKAIUX KUCIOPOI.

40. PacnipenienieHne 37€KTPOHHOM IIJIOTHOCTH B MOJIEKYJIaX CIMPTOB Pa3HbIX
TOMOJIOTUYECKUX PSIJIOB: MPECIIbHBIX, HETPEASIbHBIX, apoMaTudeckux. Oomas
XapaKTEPUCTHKA XUMHUYECKUX CBOWCTB CIUPTOB. Peakiyu 3amenieHus, IpOTEKArOIINe
B YIJIEBOJOPOJHOM PAIHUKAJE CIUPTOB.

41. OcoOeHHOCTH CTPOCHHSI U CBOMCTB MHOTOATOMHBIX CIIUPTOB. DEHOJIBI, CTPOCHHE,
CBOMCTBA, OpUEHTALUs B OEH30JbHOM KOJIBIIE.

42. IIpoMbllUIEHHBIE U TA00OPATOPHBIE CIIOCOOBI MOMYUYEHUS CIIUPTOB U (eHOJIa.
MexaHu3M peakinu HyKJ1eo(UIbHOTO 3aMEIEHUs Ha TPUMEPE MOTYUYEHUsI CIIUPTOB
U3 raJlOr€HAIKaHOB.

43. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH C YYACTUEM CIIUPTOB.

44. UtoroBoe 3anstue 1o teMe «Couprsi»

2.2: KapOoHnjabHbIe coefuHeHus. (3 yaca)

45. 'omonorudeckue psaabl kKapooumnoB. Knaccuduxamnus. Mzomepus u
HOMEHKJIaTypa. DJIEKTPOHHOE CTPOCHHE, B3aUMHOE BIIMSIHUE B MOJIEKYJIAX.

46. XrMUYECKME CBOMCTBA albJETUI0B U KETOHOB. MEeXaHU3M peakiun
HYKJI€O0(QWIBHOTO MPUCOETUHEHHS Ha IPUMEPE AJIbJIETUAOB U KETOHOB.

47. OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMU C YHACTHEM AJIBJAETUIOB U KETOHOB.
2.3: KapookcuibHble coequHeHus. (9 4acon)

48. CocraB, kiaccuukanys, n30Mepusi 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT.
DIIEKTPOHHOE CTPOEHUE, B3aUMHOE BIIMSIHUE B MOJIEKYJIAX.

49. Ocobble CBOMCTBAa HEKOTOPHIX KAPOOHOBBIX KUCIIOT: MypaBbUHOM,
NaJbMUTHUHOBOM, cTeapruHOBOM. MblTa. OTHOLIEHHE MbLIa K )KECTKOM BOJE.

50. HenpennenpHble, TBYXOCHOBHBIE U apOMaTHYECKUe KUCIOThl. OCOOCHHOCTH UX
cBoicTB. CriocoObI MOTYYEHHS IBYXOCHOBHBIX KHUCIIOT.

51. B3auMocBs3b KHUCIOPOACOAEPKAIINX OPraHUYECKUX BEIIECTB.

52. B3aMOCBS3b KUCIOPOJICOAECPKALIMX OPraHNYECKUX BELIECTB U YIIEBOJA0POIOB
Pa3JIMYHBIX TOMOJIOTHYECKUX PSIOB.

53. — 54. Pewienue 3a/1a4 Ha HAX0XKAEHHE MOJIEKYJSIPHON (hOPMYJIIbl OPraHUYECKOTrO
BEILIECTBA, COJIEPHKALIETO KUCIOPOL.

55. JlaboparopHas padota. KauecTBeHHBIE peakilui Ha KUCIOPOICOACPIKAIINE
OpraHUYECKHUE BEIIECTBA.

56. Utorosoe 3ausitue no remam: «KapOoHuIbHBIE U KApOOKCUIILHBIE COSUHEHUS
2.4: Amunbl. (3 yaca)

57. Amunbl. OCHOBHOCTh aMHUHOB, 00YCJIOBJIEHHAs 0COOBIM CTPOEHHUEM
AMHUHOTPYTIIBI.



58.AnmiH. OCHOBHBIE CBOMCTBA aHUJIMHA B CPABHEHUU C aMMHAMU U aMMHUAKOM.
Opuenraiys B 0EH30JbHOM KOJIbIle. MeXaHu3M peakiuu 3uHUHA.

59. Pemienue 3a7a4 Ha HAXO0XKJICHUE MOJICKYJISIPHOU (POPMYJITbI OPraHUYECKOTO
BEIIECTBA, COJIEPIKAIIIETO a30T.

II1. BemecTBa :KMBBIX KJIETOK. (6 4acoB)

60. XKupbl. OcCOOEHHOCTH CTPOEHUS, COCTAB U Kiaccudukaius kupoB. CBoHcTBa
NPEAEIbHBIX U HETIPEIETbHBIX )KUPOB.

61. Monocaxapunsl. Kimaccudukanusi, coctaB, u3oMepusi, TayTOMEpHsi, ONTUYECKasI
nzomepusi. CBOICTBA MOHOCAaXapuA0B HA OCHOBAHWU UX COCTaBA U CTPOEHUS.

62. Onurocaxapu/ibl, nojucaxapuibl. CTpoeHue, Hax0XKACHUE B IPUPOJIE.
XUMHAYECKHUE CBOMCTBA: OKUCICHUE, KUCIOTHBIN THAPOJIN3.

63. AMHUHOKHUCTOTHI —aM(OTEpHbIE OPTaHUYECKHE COeIMHEHMS. B3auMHoOe BIusiHUE
JIBYX (DYHKIIMOHAJIBHBIX FPYIII APYT HA JIpyTa.

64. benku — npupoHbIe oJuMepbl. [ UaApoIu3, 1eHaTypaius, IBETHbIE PEaKIIUA HA
OeJKH.

65. JlaboparopHas pabota. KauecTBeHHBIC peaKkIlui Ha aMUHBI, Kpaxmai U OeJIKH.
IV. BbICOKOMOJIEKY/ISIPHbIE OPraHNYeCKHe BellecTBA, BOJOKHA. (5 4acoB)

66. [lomumeprl, 0COOEHHOCTH CTPOEHUS, GPU3UUECKUX CBOWCTB, CIIOCOOBI MOTyUYEHHUS
MOJIMMEPOB: MOJIMMEPHU3ALINS, TTOJIUKOHAEHCALIUS.

67. CrepeoperyiiapHble OIUMeEPHL. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE
nonuMepsl. [limactmaccsl.

68. Bosokna, kitaccudukanus, mpou3BOACTBO BOJIOKHA KAMPOH ¥ JIABCAH PEAKIINEH
MOJIMKOHICHCAIIUH.

11 KJIACC

V. Xumunueckuii 3j1eMeHT (11 yacos)

71-72. ®opMBbI CYIIECTBOBAHUS XUMHYECKUX 3JIEMEHTOB. OCHOBHBIC TTOHSTHUS U
3aKOHbI XUMUHU.

73-74. Ctpoenue atoma. [lepuonnueckuii 3akoH. [lepuoanyeckasi cucteMa 3J1€MEHTOB
U CTPYKTYypa JIEKTPOHHOU 000JIOYKH aTOMOB.

75-76. Xumunyeckue (popMyJibl U pacyeThl 110 HUM. 3aJa4 Ha HAXO0XKJICHHUE
XUMUYECKON (POpMYJIbl BEILIECTBA.

77. KonnuecTtBo BemecTBa. Ynciio ABoragapo. MossipHbiii 00beM razos. ['a3oBbie
3aKOHBI.

78. ANTOpUTMBI pEIIEHUs PACUeTHBIX 3aj1ay.

79. AnTOpUTMBI PEIICHUS SKCIIEPUMEHTAIIBHBIX 33/1a4 MPH U3YUYCHUH
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHU.

80.1toroBoe 3aHATHE MO TEMEKXUMUUYECKUMN DJIIEMEHT).



Tema «BewecTtBo» 81.051€KTPOOTPULIATEIBHOCTh XUMUYECKHUX AIIEMEHTOB. §2.
Honnas cBa3b. Katnonsl u annonsl. Knaccudukanus noHOB 1O cOCTaBy (MPOCThIE U
CJIOXHBIE), 1IB€Ta NOHOB. MIOHHBIE KpUCTaInyeckue pemerku. CBONCTBa BEILIECTB €
VOHHOU KPUCTAJUINYECKON PELIETKOM.

83-84. Kitaccudukarys KoBaJ€eHTHOM XUMHUYECKOU CBS3H: 110 MEXaHU3MY
oOpazoBaHus (0OOMEHHBIN U TOHOPHO-AKIENTOPHBIH), IO AJIEKTPOOTPULIATETLHOCTH
(monstpHas ¥ HEMOJsIpHast ), IO COCO0y MEePEeKPhIBAHUS YJIEKTPOHHBIX OpOUTalieh (G u
T), TI0 KpaTHOCTU (OIMHApHAsA, ABOIHAS, TpoitHas U noiyTopHas). [lonsipHOCTD CBsI3U
Y TIOJISIPHOCTH MOJIEKYJIBI.

85. MexMoneKkyasipHas U BHYTPUMOJEKYJIIpHAs BOJOPOIHAS CBSI3b. MeXaHu3M
00pa30BaHMs ¥ 3HAYEHHE BOJIOPOJHOM CBSI3H JUIsl OPraHU3aluu CTPYKTYP
OMOTOIUMEPOB.

86. Enunas nmpupoa XuMHIECKUX CBs3el. IOHHAs CBA3b Kak MPEEIbHbIN Cilydan
KOBAJICHTHOM NOJIIPHOM CBSI3U; IIEPEXO0J OAHOIO BUJA CBA3HU B IPYIOM; pa3HbIC BUJIbI
CBS3M B OJIHOM BellecTBe. MexXMOoIeKy s ipHble B3aUMOICHCTBUSI.

87. MeTtannnueckas CBs3b.

88. BemiecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THUIl KPUCTATIIMYECKON
peleTKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMUS.

89. Utorooe 3ansATHE no TeMe«BemecTBoy.

VII. Knaccugukanusa xumudeckux peakuuid (15 yacos)

90. PacueTsl 00bEMHBIX OTHOIICHH Ta30B MPU XUMHUECKUX PEAKIIUIX
91-92.9nexTponuTudecKkas AUCCOLMAM HEOPraHUYECKUX U OPTraHUYECKUX KUCIIOT,
1renouei, coneil. Peakuum nonHoro ooMeHa.

93. Pacuertsl, CBA3aHHBIE C KOJIMYECTBEHHBIM COCTaBOM PAaCTBOPOB.

94-95. CkopoCcTh XMMUYECKON peakuuu. [IOHATHS «OHTAIBINA», «IHTPOIIUSY,
«aHeprus ['m66ca». Ob6patumble 1 HEOOpATUMBbIE XUMUYECKHUE PEAKIIMH. XUMHUECKOE
PaBHOBECHE U YCIIOBUSI €70 CMEIICHHUS.

96. Pemienue 3aa4 no teme: « CKOpOCTb XUMUUYECKON PEAKIIAN

97. TennoBbie 3¢(HEKTH XUMUYECKUX peakiui, 3akoH ['ecca. PacueTsl mo
TEPMOXUMUYECKUM YPABHEHUSIM

98-99. OkucIUTENBbHO-BOCCTAHOBUTENBHBIE peaKIUU. METO/1 3JIEKTPOHHOTO U
AJIEKTPOHHO-HUOHHOTO Oananca. Biusuaue cpespl Ha mporekanue OBP.

100. Koppo3ust MeTanioB U CriocoObI 3aIIUTHI OT HEE.

101-102. I'maponu3 opraHUYECKUX U HEOPTAaHUIECKUX coeanHeHHN. OOpaTUMBIiA
THIPOJIN3, HEOOPATUMBIH THAPOIN3 U OOMEHHBIN ruApoau3.BogopoaHblii mokazarenb.
103. DnekTpoans paciyiaBoB U paCTBOPOB BEIIECTB.

104. Utorosoe 3anstue no reMe«Kiaccupukanms XuMUYECKUX PEAKIUN.

VIII. KomniekcHbIe COeIMHEHUS M KPUCTALIOrHAPATHI (3 yaca)

105. Koopnunauuonnas teopust A. Bepuepa. KomrekcHble coeTMHEHUS.
Knaccudukanus, HomeHknatypa. XuMmuueckue cBoiictpa. [loayuenue u npumMeHeHue
106. Kpucrannoruapatel. XuMa4decKkue cBoOrMcCTBA. [lonyueHne u npuMeHeHue.

107. Pemienue 3a1au o teme: «Kpucramioruapars».

IX.Kinaccudukanus BenecTB M ux cBoiictea (12 yacos)

108-111. Xapakrepuctrka MeTaJuI0B M1aBHbIX noarpynn [—III rpymm.
XapakTepuCTUKa METAJIOB — MEJIU, XpOMa, JKeJie3a.



112-114. XapakrepucTiuka HemeTauoB raaBHbIx noarpynn [V-VII rpynm.
115.XuMudeckne cBOMCTBa HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KIACCOB.
B3auMocBs3b HEOpraHMYeCKUX BEUIECTB.

116. Ilpaxmuuecxas paboma Ne 1 XuMu4eckue CBONCTBA OKCUIOB, OCHOBaHUH,
KHUCJIOT U COJIE.

117. I'enetndeckas CBA3b MEKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUMN.

118. Urorooe 3ansTue no teme«Knaccudukaius BemecTB U X CBOCTBay. Pemenue
3azna4 no teMe: «Heoprannueckue BemecTay.

X. CruiaBbl M HHTEPMETANIMABI (2 Yac)

119.CrinaBel 1 HHTEPMETAJIIUIBI.

120. Pemnienue 3aga4u Ha BRIYMCIICHUE MAaCCOBOM JOJIM METajljla B CILIaBe, BHIBEACHUC
(GopMya HHTEpMETAJUIUIOB.

XI. MHoroo0pa3ue opranu4ecKux BeuiecTs (8 yacon)

121-122. OcHOBHBIE NOJOKEHUS U HAIIPABIICHUS PA3BUTHUS TEOPUU XUMUYECKOTO
CTpoeHus oprannyeckux Bemects A.M. byTiepoBa. OCOOEHHOCTH XMMHYECKOTO U
AJIEKTPOHHOI'O CTPOCHHUSI AJIKAHOB, aJIKEHOB, aJIKWHOB, UX CBOWCTBA.
123.ApoMaTuyecKue yrieBo10POIbl.

124.9nexTpoHHOE CTpoeHne (QYHKIIMOHATBHBIX TPYII KUCIOPOA0COAEPKALTUX
OPraHUYECKUX COCIIUHCHUU.

125.XuMnueckre CBOMCTBA KUCIOPOACOIEPHKAIUX OPraHUYECKUX COCTMHEHUM.
Crnosxublie 3¢upsl. XKupsl. Mbina.

126. YrieBopbl.

1277. AMyuHBI. AMUHOKUCIIOTBI. benku.

128. Utorosoe 3ansTue no reMe«MHOroo0Opazue OpraHn4ecKux BEIECTBY.

XII. ITo3HaHKMe U NIPMMEHEHHE BelecTB U XumMmuueckux peakuuii (10 yacos)
129.11paBuna paboTsl B 1abopatopuu. MeTosl ucciaeaoBaHusi OOBEKTOB.

130. KauecTBeHHBIE peaklIMM HA HEOPTaHUYECKUE U OPTaHUYECKHE BEIIECTBA.
131-132. IIpaxmuueckas paboma Ne 2 KauecTBeHHbIE pEaKlIUU OPTaHUYECKUX U
HEOPraHUYECKUX COEIUHEHHU.

133. O6mue Hay4YHbIC MPUHIMITBI XUMHYECKOTO MPOU3BOJICTRA.

134. PacueTsl Macchl BeliecTBa UM 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BELIECTBA U3 YYACTBYIOLIMX B PEAKIIMH.

135. Pacuetsl maccel (00beMa, KOJTMYECTBA BEMIECTBA) MPOAYKTOB PEAKIINH, €CITU
OJTHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH).

136. Pacuetsl maccel (00beMa, KOJTMYECTBA BELIECTBA) MPOAYKTa PEAKIIH, €CIIA OJTHO
13 BEILIECTB JJaHO B BHUJIE PACTBOPA C OIMPEICICHHON MacCOBOM JOJIEN PACTBOPEHHOTO
BELIECTBA, HA ONPEEIICHUE BbIX0/1a ITPOIyKTa PEAKLIUU, HA ONPEIEICHHE
KOJIMYECTBEHHOT'O COCTaBa CMECH.

3ammTa IpOeKTHBIX paboT

TEMATHYECKOE IINTIAHUPOBAHUE
10 xaacc




Ne Tema pa3spgeia, ypoka KosmuectBo

yYPOKa 4acoB
Yrj1eBo10pPOabI 38 yacos
BBEJIEHUE 8u

1 Wuctpykrax mo 1\6 . CTpoeHus aromMa yriiepojia B HOpMaJIbHOM U 1
BO30Y>KJICHHOM COCTOSTHUSIX. DJIEKTPOHHBIE U AJIEKTPOHHO-TpapruecKue
(hopMyITBI aTOMA yIIIepoa.

2 I'ubpuausanus opburaneil Ha mpuMepe aToMa yriepojaa. Buael rubpuauzanuu. 1
KpatHocTb yriepos - yriiepoasbix cBsizeil. OcoObie BUABI CBS3H B OPTaHUIECKUX
BEIIIECTBAX: G — CBSI3b U T — CBS3b.

3 Homenknatypa opraHMueckux COeMHEHUI: cucTeMaTHiecKas, TPUBHaJIbHas, 1
paunoHaibHas. OOLIMe IPUHIUIIBI TOCTPOCHUS Ha3BaHUN OPraHUYECKUX
BEIIIECTB, YIPAKHEHHS — COCTaBJIeHUE (hOPMYJI IO Ha3BaHUSM M HA00OPOT.

4 Buibl H30MepuM OpraHN4eCcKUX COEIMHEHUI: CTPYKTYpHAasi M MPOCTpaHCTBEHHAst | 1

5 OO0mue 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIINI C Y4aCTHEM OPTraHUYECKUX 1
BEIIECTB. Y CJIOBUS MPOTEKAHUS, CIIOCOObI pa3pyIIeHus CBs3€H, Kiaccupukanus
peaxiuii Mo MeXaHu3MaM M TUIY PEaKLIMOHHBIX YaCTHUIL.

6-7 ANTopuTM peleHus 3a7a4d Ha BEIBOJ ()OPMYIT BEIIECTB IO MAaCCOBBIM JIOJISIM 2
JIEMEHTOB.

8 TecrupoBanue Ha TeMy «BBegenue» 1
IIpeneasnsie YIJIEBOJOPO/AbI 74

9 CrpoeHue Mosekys1 ankaHoB. ['oMosornueckuil psi alkaHoB. DJIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE AIIKAHOB

10 B3anMHOe BiMsiHUE aTOMOB B MOJIEKYJIaX aJKaHOB. 1

11 Oco0OeHHOCTH IPOTEKAHUS XMMUYECKUX PEaKLUil C y4aCTHUEM aJIKaHOB, 1
MEXaHHU3M peakIH CBOOOIHO-PaIMKAIBHOTO 3aMELICHUs

12 Huknoankanbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB LIMKJIOAJIKAHOB: PEAKIINU 1
3aMeIIEeHUs U IPUCOEINHEHMUS.

13-14 | Penienue 3aa4 Ha HAX0XKJIEHUSI MOJIEKYJISIPHBIX (DOPMYJI OpraHUYECKUX BEIIECTB | 2
10 MPOJYKTaM CTOPaHUsl.

15 KonTpoJabHasi padora no teme «AJkaHblI{uUKI0aJKaAHBD) 1
HenpepaenbHble yrnesonopoabl. 134

16 [Ipupona nBoiiHOM CBsI3U B alKeHaX U ankaaueHax. OOpa3oBaHMe U TapaMeTpbl 1
JIBOMHOW CBs3U. Bujibl nzomepun.

17 MexaHu3M peaklnu JEKTPOPUILHOTO MPUCOETNHEHUS, IPABUIIO 1
MapxkoBHuKOBa. Dddekt Xapaia (mepoKcHIHbIi 3hdeKT).

18 Peakiuu 3amernienus B aikaHax. MexXaHH3M peaKIuu CBOOOTHO-PaTUKATIBHOTO 1
IIPUCOEANHEHNS Ha IPUMEPE PEeaKLUU OJUMEPHU3ALUH.

19-20 | OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIMH C YYaCTHEM aJIKEHOB. 2

21 Peakuuu npucoeuHeHNs TAJIOTEHOB U rajJlOr€HAIKAHOB K 1
COIPsDKEHHBIMAIIKAIEHaM, 3aBUCUMOCTb IIPOIYKTOB PEAKLUH OT YCIOBUI UX
IPOTEKAHUSL. .

22 Anxunsl. [Ipupona TpoitHo# cBsi3u. O6pazoBaHue U MapamMeTpbl TPOWHOMU cBsizu. | 1
Buael nzomepun.

23 Peakuuu npucoeMHeHNs M 3aMELICHUS B AJIKUHAX. 1

24-25 | . OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYACTUEM AJIKUHOB. 2

26-27 | Pemenue 3aqa4 Ha HaX0XKJIEHHUSI MOJIEKYJIIPHBIX (POPMYJT YTIEBOJOPOIOB MO 2
o01elt popmysie BelecTsa.

28 MpoekTHaa paboTa no Teme «HenpeaenbHble yrnesoaopoabl 1
ApoMaTHyecKHe YIjeBoJI0POIbl. 104

29 [Ipupoma apoMaTuveckoii CBS3M, €¢ BIUSHIE Ha PEAKIIMOHHYIO CTIOCOOHOCTH 1

BCHICCTB. I/I30Mep1/151 W HOMCHKJIATYPA apCHOB.




30 MexaHu3M peakiuu JIeKTPOUILHOTO 3aMEIIeHHs Ha puMepe OEH30J1a U €ro 1
TOMOJIOTOB.

31 OpueHTaHTHI IEPBOTO U BTOPOTO poja B 6eH30JbHOM KoJiblle. CormmacoBanHast 1 | 1
HECOIIACOBAaHHAsl OpUEHTALIMSL.

32-33 | OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, MPOTEKAIOIINE C YYaCTHEM 2
TrOMOJIOTOB O€H301a.

34 OO6mue crnocoObl MPOMBIIIIICHHBIX U JIA0OPATOPHBIX CITOCOOOB MOTYUYEHUS 1
YTJIEBOJIOPOIOB.

35 JlabopartopHas pabota. KauecTBeHHBIE peaKIK Ha YTIEBOIOPO/IbI. 1

36-37 | I'eneTnueckas CBsI3b yIJI€BOJOPOIOB. 2

38 NTorosoe TectuposaHue no 1 pasgeny «Yrnesogoposbi» 1
Kucnopopcopeprkawime opraHMyeckue BeLecTsa.
A3oTcoaeprKaliue opraHuYecKkme BellecTsa.
CnupTbl 64

39 Kucnoponconepsxaiue opranndyeckue Bemiectsa. OyHKIIMOHAIBHBIE TPYIIIBI 1
(runmpocorpyrra, kKapOoHHMIIbHAsI, KapOOKCcHIIbHAsI). B3anMHOe BIusiHuE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX BEIIECTB, COACPKAIIUX KUCIOPO/I.

40 OO6mras xapakTeprucTUKa XUMHUECKIX CBOMCTB CIUPTOB. Peakiim 3aMenienus, 1
IIPOTEKAOINE B YIVIEBOJOPOJIHOM PAJAUKaJIE CIUPTOB.

41 Oco0eHHOCTH CTPOEHHS U CBOMCTB MHOTOATOMHBIX CTIUPTOB. PeHOIIbI, CTpoeHue, | 1
CBOWCTBA, OpUEHTAIUS B OCH30JIbHOM KOJIBIIE.

42 [TpombinieHHBIE U TA00PATOPHBIE CIIOCOOBI MOTYUYEHHUs CITUPTOB U (eHOIA. 1
MexaHu3M peakiuy HyKJIeO(QHIFHOTO 3aMeIeH s Ha IpUuMepe TOTy4eHUs
CIMPTOB M3 TaJIOTEHAJIKAHOB.

43 OKHCANTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIIMU C YYACTHEM CIIUPTOB. 1

44 MpoekTHada paboTta no Teme «CNnpTbI» 1
KapOoHnunjbHbIC COCIUHEHUS. 34

45 I'omonormueckue psapl kapoonmnos. Knaccudukanus. M3omepus u 1
HOMEHKJIaTypa. DNEeKTPOHHOE CTPOCHHE, B3aMHOE BIHSIHHE B MOJICKYJIax.

46 XUMHUYECKUE CBOMCTBA aJbJIETU0B U KETOHOB. MexXaHn3M peakiui 1
HYKJICO(UIBHOTO PUCOEAMHEHHS Ha IPUMEPE aJIbJETHI0B U KETOHOB.

47 OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIC PEAKIIMN C YYACTHEM AJIbJIETUAOB U KETOHOB | 1
KapOokcuibHbie coeqMHEeHHUS. 94

48 Cocras, kiaccudukaius, U30Mepus 1 HOMEHKIIaTypa KapOOHOBBIX KHUCIIOT. 1
DIEKTPOHHOE CTPOEHHUE, B3AUMHOE BIMSHUE B MOJIEKYJIaX.

49 Oco0ble cBOICTBa HEKOTOPBIX KAPOOHOBBIX KUCIIOT: MyPaBbUHOH, 1
MaJbMUTHHOBOM, CTeapuHOBOM. Mbu1a. OTHOIIEHHE MbLJIa K KECTKON BOJE.

50 HenpenenbHble, TByXOCHOBHBIE U apOMaTHYECKUE KUCIOThI. OCOOEHHOCTH UX 1
cBoiicTB. C1ocoObI MOTYYEHHsI IBYXOCHOBHBIX KHCIIOT.

51 B3anMoCBs3b KUCIOPOACOAEPKALINX OPraHUUECKUX BEILECTB. 1

52 B3auMocBs3b KHCIOpOICOAEpKAIIMX OPTaHUYECKUX BEIIECTB U yIIeBOA0poaoB | 1
Pa3IMYHBIX TOMOJOTHYECKUX PSIOB. .

53-54 | Pewenue 3a1a4y Ha HAXOXKICHUE MOJIEKYJISIPHON (POPMYJIbI OPraHUUECKOIO 2
BELIECTBA, COAEPIKALLETO KUCIOPOL

55 JlabopaTtopHas pabota. KauecTBeHHBIE peakIiy Ha KUCIOPOICOEPIKAIINe 1

OpPraHM4YCCKHC BCIICCTBA.




56 Utorosslii TecT no Temam: «KapOoHWIbHBIE U KAPOOKCUIIBHBIE COETUHEHUS 1
AMUHBI. 34

57 AmuHbl. OCHOBHOCTH aMHUHOB, 00YCJIOBJICHHAsI OCOOBIM CTPOCHHEM 1
aMUHOTPYIIIBIL.

58 AnunuH. OCHOBHBIE CBOICTBA aHWJIMHA B CPABHEHUU C aMUHAMU U aMMHUAKOM. 1
OpueHranus B 6€H30JpHOM KoJblle. MexaHu3M peakuuy 3UHHUHA.

59 Pemenune 3a1a4 Ha HaX0XACHUE MOJIEKYJISIPHOW (POPMYJIIBI OPTraHUYECKOTO 1
BEILECTBA, COAEPIKALLETO a30T.
BemecTBa ;KHBBIX KJIETOK. 6u

60 XKupsl. OcoGeHHOCTH CTPOEHUs, COCTaB U Kiaccudukanus xupo. CBoiicTBa 1
Mpe/iebHbIX M HEMPeIeIbHbIX JKUPOB.

61 Mounocaxapunsl. Knaccudukanus, cocraB, u3omepus, Tayromepus, ontuyeckas | 1
nzomepust. CBoMCTBa MOHOCAXapUA0B HA OCHOBAHMH MX COCTaBa U CTPOCHHUSL.

62 Onurocaxapuel, noaucaxapuabl. CTpoeHUE, HAXOKICHHUE B IPUPOJIE. 1
XUMHUYECKUE CBOMCTBA: OKUCIIEHUE, KUCIOTHBIN THIPOJIN3.

63 AMUHOKHCIOTH —aM(pOTEpHbIE OpraHndYecKue coequHeHus. Bzaumuoe Bnusiaue | 1
JIBYX (DYHKIIMOHAJIBHBIX TPYII APYT Ha ApYTa.

64 benku — npupoansle noaumepsl. ['uaponus, neHatypanus, IBETHbIE peakuuy Ha | 1
OCJIKH.

65 JNlabopatopHana paboTta. KauecTBeHHbIe peakLMM Ha aMUHbI, Kpaxman u 6enku 1
BbicOKOMOJIEKYJISIPHBbIE OPraHUYeCKHe BelecTBa, BOJOKHA. 54

66 [Tonumepsl, 0cOOEHHOCTH CTpOEHUS, GU3NUECKUX CBOWCTB, CIIOCOOBI moydeHust | 1
MIOJINMEPOB: MOJIMMEPHU3ALNS, TOJTUKOHICHCAIHS.

67 CrepeoperysipHble TOJUMEPBL. TepMOITIACTUYHBIE U TEPMOPEAKTUBHBIC 1
noauMepsl. [lnactMaccsl.

68 BomnoxkHa, knaccudukanys, mpou3BoOACTBO BOJIOKHA KallPOH W JIaBCaH peakiuen 1
nonuKoHaeHcauu. KoHTponbHas paboTa o remam « AMuHBL. Bemiectsa
YKUBBIX KJIETOK.»

11 xnace
Ne Tema pasjaena, ypoka KonanuectBo
ypoka 4acoB




XVMMHYECKHUH DJIEMEHT

114

1-2 | ®opmbI CyIIECTBOBAHUS XUMHUICCKUX IeMEHTOB. OCHOBHBIC MOHATHS U 2
3aKOHBI XUMUH.
3-4 | . Crpoenue atoma. [leproamueckuii 3akoH. [lepuoandeckas cuctema 2
9JIEMEHTOB M CTPYKTYpPa IEKTPOHHON 000JI0YKH aTOMOB.
5-6 | Xumuueckue HopMyJITBI M pacueThl IO HUM. 3a7a4il Ha HAXOXKICHUE 2
XMUMHUYECKOH )OpPMYIIbI BENIeCTBA.
7 Konmuecto BemectBa. Urcno ABoranpo. MounsipHblii 00beM ra3oB. ['a3oBbie 1
3aKOHBI.
8-9 | AnroputMmsl perieHus pacueTHBIX 3a7au. 2
10 | AnropHUTMBI penIeHHsT SKCIICPUMEHTAIBHBIX 33124 IPH U3YYCHUU 1
HEOPraHMYECKUX U OPraHMYECKUX COCAMHEHUM.
11 | TectupoBanue 1O TeMe «XUMHUYECCKHUN DIIEMEHT) 1
BeuecTBo 94
12 DIEKTPOOTPUTIATEIILHOCTh XUMHUIECKIX DJIEMEHTOB. 1
13 . Nonnas cBs3b. Katuonsl u annonsl. Kiaccudukanus HOHOB 110 cOCTaBy 1
(IpoCTHIE ¥ CIOXKHEIE), IIBETa HOHOB. FIOHHBIE KPUCTAIITMYECKUE PEIICTKH.
CBoiicTBa BEUIECTB C MOHHOW KPUCTAJUIMUECKOM PELIETKOM.
14-15 | Knaccudukanus KOBaJICHTHON XUMHUYECKON CBsI3U. [10JIIpHOCTD CBS3H U 2
HOJISIPHOCTh MOJIEKYJIBI.

16 MeXMOJIeKyJIIpHast ¥ BHYTPUMOJICKYJISIpHAST BOJAOPOIHAS CBsA3b. MeXaHn3M 1
00pa30oBaHus ¥ 3HAYEHUE BOJOPOIHOM CBSI3H U1 OPraHU3AIUH CTPYKTYP
OHMOTIOTMMEPOB.

17 Enunas npupona XuMudeckux cBsized. FIoHHas CBs3b KaK IIPENEIbHBIN Cilydan 1
KOBQJICHTHOH TOJIAPHOM CBSI3H; IEPEX0]] OJJHOTO BHJIA CBSI3U B IPYTOil; pa3HbIe
BUJIBI CBSI3U B OIHOM BelllecTBE. MeXMOJIEKYIISIpHbIE B3aUMOJICHCTBUSI.

18 MerTannnueckast CBsI3b. 1

19 BemiecTBa MOJEKYIISIpPHOTO M HEMOJIEKYJISIPHOTO CTpoeHHs. Tur 1
KPUCTALUTUYECKOH PEIIETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHUSI.

20 | 3auét no reme«BemiecTBOY. 1
Knaccudukanusi XuMU4eCKUX peaKImi 154

21 PacueTsl 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX 1

22-23 | DNEKTPOIUTUIECKAS TUCCOIHAIINS HEOPTAHMUECKUX M OPTaHUYECKUX KUCIIOT, 2
1Ies04ei, coseil.Peakimy HOHHOTO OOMEHa.

24 Pacuetsl, cBsi3aHHBIE C KOJTMYECTBEHHBIM COCTABOM PACTBOPOB. 1

25-26 | CxopocTh XUMUYECKOH peakiu. XMMUYECKOe PaBHOBECHE U YCIIOBHSI €TI0 2
CMEIICHHSL.

27 | Pemenue 3a1a4 1o teme: «CKOPOCTh XMMUYECKOH peakInimy 1
28 | TemtoBsie 3 (heKThl XUMUIECKUX peakiuii, 3akoH ['ecca. PacueTsl o 1
TEPMOXMUMHUYECKUM YPABHCHUSIM

29-30 | OKUCITUTETHHO-BOCCTAHOBUTEIBHBIC pEaKIui. METO AIEeKTPOHHOTO U 2
AJICKTPOHHO-MOHHOTO Oananca. Bnusiaue cpeapl Ha mporekanne OBP.

31 | Koppo3wusi METaJUIOB M CITIOCOOBI 3aIIIUTHI OT HEe. 1

32-33 | 'maponu3 opraHuYecKruX U HEOPraHMYECKUX COeAMHEHUH. BomopoaHerii 2
10Ka3aTedb.

34 DJIEKTPOIIN3 PACIIAaBOB M PACTBOPOB BEIIECTB. 1

35 KonTponbHas pabota mo Teme«Knaccudukaius XUMHUECKUX PEaKIUN. 1
KomiiekcHbI€e coeTHHEHUS M KPUCTAJJIOTHAPATHI 34
36 Koopaunannonnas teopust A. Beprnepa. KomIiuiekcHble COeIUHEHHUS. 1

Knaccudukanus, HomeHkiatypa. XuMudeckue cBoictna. [lomydyenue u
MIPUMEHEHUE




37 Kpucramnoruaparel. Xumuyeckue cBorctsa. [loaydeHne U IpuMeHEHue. 1

38 | Pemenue 3agau o teme: «KpucTamioruaparely. 1
Knaccudukanusi BelecTB M HX CBOMCTBA 124

39-42 | XapakrepucTrKa MeTaILIOB TiaBHBIX moarpymm [—III rpynm. Xapakrepuctuka 4
METAJIJIOB — MEJIH, XpOMa, Kelle3a.

43-45 | XapakrepucTuka HeMeTauioB raaBHbIX noarpymm [V-VII rpymnm. 3

46 XHWMHUYECKUE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB. 1
B3anmocBsI3p HEOPraHUYECKUX BEIECTB.

47 | Ilpakmuueckas paboma Ne | XuMUdecKre CBOHCTBA OKCHJIOB, OCHOBAHHIA, 1
KHUCJIOT U COJIEH.

48 I'eHeTHYeCKas CBA3b MEXTY KJIacCaMH HEOPTAaHHMYECKHUX COCIMHCHH. 1

49 TectupoBanue o reme«Knaccuduxaiys BemecTB U UX CBONCTBAY. 1

50 Pemenue 3amay o reme: «Heoprannmueckue BenecTBay. 1

CniaBbl ¥ HHTCPMCTAJNJINIBI 24
51 CrutaBbl 1 HHTEPMETAITUIBI. 1

52 | Pemienue 3a7a4 Ha BBIYMCIICHUE MACCOBOM JOJIHM METaIa B CIUIaBE, BHIBEACHHE 1
(hopMysT HHTEPMETAJTHIOB
MHoroo0pa3ue opraHn4yecKux BeliecTB 84

53-54 | OcHOBHBIE MOJIOKEHUS M HATIPABJICHUS Pa3BUTHUS TEOPUU XUMHUECKOTO 2
cTpoeHus opranndeckux BemectBs A.M. bytneposa. OcoGenHocTH
XUMHYECKOTO U 3JICKTPOHHOTO CTPOCHUS AIKAHOB, aJTKEHOB, aJIKHHOB, UX
CBOWCTBA.
55 ApoMaTHYECKHE YTIEBOIOPOIBI. 1
56 .DIeKTPOHHOE CTPOCHUE (DYHKIIMOHATBHBIX TPYIII KHCIOPOA0COAEPKAIIINX 1
OPraHUYEeCKHX COCTMHEHUMN.

57 | .XuMmuueckue CBOMCTBA KHCIOPOICOACPIKAIUX OPTaHUUYECKUX COCTUHEHHIH. 1
Crnoxnsie a¢upsl. XKupsl. Mbina.

58 | YrueBojpi. 1

59 AMuHBI. AMUHOKHUCIIOTHL. benku. 1

60 | KonrposapHas padora o TeMe«MHOroobpa3ue OpraHMueCKiX BEIISCTBY. 1
Ilo3HaHue U NpHUMEeHeHHe BelleCTB 1 XUMHUYeCKUX PeaKini 104

61 [TpaBuia paboThl B 1abopaTopu. MeToabl HcceoBaHusl 00BEKTOB. 1

62 KadecTBeHHBIC peakiiny Ha HEOPTAHMYECKUE M OPraHNYECKUE BEIIECTRA. 1

63 IIpaxmuueckas paboma Ne 2 KauecTBEHHbIE peaKLIUU OPraHUYECKUX U 1
HEOPraHMYECKUX COCAMHEHU.
64 OO0mre HayIHbIC TPUHITAITBEI XUMHUYECKOTO TPOU3BOJICTBA. 1
65 Pacuetsr Macchl BemiecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIUYECTBY 1
BEIECTBA U3 YIACTBYIONIUX B PEAKITHH.

66 Pacuetsr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIN 1
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

67 Pacuetsr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, SCITH 1
OJIHO M3 BEIIECTB JIaHO B BUJIE PACTBOpA C OMPEACICHHON MacCOBOM J10IeH
PacTBOPEHHOT'O BEIIECTBA.

68 3ajaun Ha ompeesIeHUe BbIX0/a IPOAYKTA PEAKIIMU. 3a1aui Ha ONpECIICHHE 1

KOJIMYCCTBCHHOI'O COCTaBa CMCCH. 3aH.[I/ITa IIPOCKTOB.




OCHOBHBIE KPUTEPUU OLIEHUBAHUS AEATEJILHOCTH
OBYYAIOLIUXCS

OneHka y4eOHBIX AOCTHKEHUN O0O0ydYaroluxcsi MPOU3BOAUTCI C YYETOM
Hejel MpeaBapUTEIbHOr0, TEKYIIETro, 3TATHOIO U HUTOTOBOTO IEJAaroruueckoro
koHTposisi o I[Iporpamme ydeOHOro (31€KTUBHOTO) Kypca «Hay4dHble OCHOBBI
XUMHN.

Ouenka TpeboBanus
3a4TEHO 5 3HaHUA, TTOHUMAaHMS, TIyOUMHBI YCBOCHHS
(OTIMYHO) o0yyJarommmcs BCEro 0o0BEMa

POrPaMMHOTO MaTepuaa.

YMeHUS BBIICIATH TJIaBHBIC TIOJIOKCHHUS B
U3YYCHHOM MaTepuaje, Ha OCHOBAaHUHU
¢dhakTOB U TPpUMEPOB 0000IIATh, JeTaTh
BBIBO/IbI, YCTAHABIIUBATH MEXIPEIMETHBIC
U BHYTPUIIPEMETHBIE CBSI3U, TBOPUECKH
PUMEHSIET TIOJTyYCHHbIE 3HAHUS B
HE3HAKOMOM CUTYalluu




4

(xopomio)

OtcyTcTBHE OIMMOOK M HEIOYETOB IMpHU
BOCHPOU3BEAECHUH U3YUYCHHOTO MaTepuara,
IpU  YCTHBIX  OTBETaX  YCTPAHCHHE
OTJICIbHBIX HETOYHOCTEH C TOMOIIBIO
JIOTIOJTHUTENIBHBIX ~ BOMPOCOB  YUYHTEIIS,
coOJIIOICHUE KYJIBTYpPhl THUCbMEHHOW U
YCTHOM  peud, TmpaBuwil  odopMIIeHHUs
MACbMEHHBIX pa0oT.

3HaHHWE BCETO U3YYEHHOI0 MPOrPAMMHOIO
Marepuania.

YMenul BoIJICIATh IJIaBHBIC TTOJIOKEHUS B
W3yYEHHOM MaTepuajie, Ha OCHOBaHUU

(akTOB M HpUMEPOB 0000IIATh, J1€JaTh
BBIBOJIBI, yCTaHaBJINBAThH
BHYTPUIIPEIMETHbIE  CBSI3U, MPUMEHSThH
MOJIyYeHHbIC 3HAHUS Ha MPAKTHKE.
Hesnauurenbubie (HerpyoObie) OMMOKUA U
HEJI0UYCTHI npu BOCITPOU3BEICHUU
M3YYEeHHOTO  MaTepuaa, co0roieHNe
OCHOBHBIX IMPABHWJI KYJIbTYPbl TICHMEHHOM
U YCTHOH peuu, mpaBmil OoQopMIICHUS
MMCbMEHHBIX PadoT.

3

(YZIOBIIETBOPUTENBHO)

3HaHMe ¥ YCBOEHUE MaTepHalia Ha ypOBHE
MUHUMAJIBHBIX TpeOOBaHWUN  MPOTPAMMEI,
3aTpyIHCHHE  TIPH CaMOCTOSATEIILHOM
BOCIPOU3BEACHUH, HEO0OXOMMOCTH
HE3HAYNTEIHLHOM MOMOIIH MPEerogaBaTesl.
YMmenune paboTaTh Ha YPOBHE
BOCITPOU3BEICHUS, 3aTpyIHEHUSTIPH
OTBETaxX Ha BUOM3MCHCHHBIE BOTIPOCHI.
Hanuuue rpy0oil ommOKH, HECKOIbKHUX
HETpyOBIX npu BOCIIPOU3BEICHUH
W3YYEeHHOTO  MaTepHalia, He3HAYUTEIbHOE
HecoOJTI0IeHNe OCHOBHBIX paBul
KYJIbTYpbl NTHCbMEHHOM M YCTHOW pEYH,
npaBuiI 0hOPMIICHHSI MMCHbMEHHBIX PaOoT.

HEC 3a4TCHO

2

(HEyJOBIETBOPUTEIIBHO)

3HaHUE U YCBOCHHE MaTepuaia Ha YpOBHE
HUXKE MUHUMAaJIbHBIX TpeOOBaHMI
IPOrPAMMBI,  OTJEIbHBIE TPEJICTABICHUS




00 U3y4eHHOM MaTepHare.

OTtcyTcTBHE YMEHUI paboTaTh HA ypPOBHE
BOCIIPOU3BEICHUS,  3aTPyAHEHUS npH
OTBETaX Ha CTAaHAAPTHBIC BOMPOCHI.
Hanuune HecKombKHX TPyOBIX OIIMOOK,
0OJIBIIIOTO yucia  HErpyobIx npu
BOCTIPOM3BEICHUH U3yYEHHOT'O MaTepuara,
3HAYUTENHFHOE  HECOOJIO/ICHHE OCHOBHBIX
MpaBuI KyJIbTYpbl TUCbMEHHON U YCTHOM
peun, npaBuil  OPOPMIICHUS MUCHMEHHBIX
paboT.

1 CraBuTcs 3a IOJHOE HE3HAHUE U3YUYEHHOTO
MaTepuaia, OTCYTCTBUE DJIEMEHTAapPHBIX
YMEHUW U HABBIKOB.

10.

11.

12.

YYEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHUE OBPA3OBATEJBHOM JEATEJABHOCTH

CIIMCOK JIMTEPATYPbI

OcHoBHas JuTEparypa:

IMa6puensn O. C., JIicoa I'. I'. Xumus. 11 k. [IpoduibHbIi ypOBEHbD:
Metoauyeckoe noco-oue. — M.: [Ipoda.

IMa6puensn O. C., Octpoymos U. I'. HactonbHas kaura yuurens. Xumus. 10
k1. — M.: JIpoda, 2015.

INabpuensn O. C., JIsicoBa I'. I'., BBenenckas A. I'. HactonbpHas kHUTA
yuntens. Xumus. 11 ki.: B 2 v. — M.: [Ipoda, 2014.

IMa6puensn O. C., OctpoymoB U. I'. Opranndeckasi XumMusi B TeCTax, 3a/1a4ax,
ynpaxseHusax. 10 k. — M.: JIpoda, 2015.

IMa6puensa O. C., Octpoymos U. I'. OOmiast xumusi B TecTax, 3ajadax,
ynpaxksenusx. 11 k. — M.: Ipoda, 2003—2005.

Xumus. 10 xi.: KoHTposiabHble U mpoBepouHble padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 10»/0. C. 'abpuensn, [1. H. bepeskun, A. A. Yiakosa
u ap. — M.: Jlpoda, 2014.

Xumust. 11 x n.: KonTponeHble u mpoBepouHbie padoThl K yueOHuky O. C.
I"aGpuensna, I'. I'. JIsicoBoit «Xumus. 11»/ I'abpuensanO. C., bepe3kunll. H.,
YmaxkoBa A. A. u np. — M.: [Ipoda, 2014.

Bomosuk B.b., Kpyreukas E.JI. Opranuueckas Xumusi: BOIIPOCHI,
yOpaKHEeHHUs, 3anaud, TecThl. llocobue st crapuieknaccHUKOB.- CIIO:
CMMUO Ilpecc, 2012

Papneukuit A.M., Kypesnosa T.H. Jlugaktuueckuii MmaTeprai 1o XuMum. —
M.: ITpocBemienue, 1997.

Hopoubkun B.H., bepexnas A.I'. EI'D 2016: TeMatnueckue U TUIMYHbBIC
TECTBHI.

[Mrpemmiep I'.1., XoxnoB A.N. Metoauka pacueTHbIX 3a/1a4 1o xumuu §-11
kiaccoB. — M.: IIpocsemenue, 2001.

INa6puensn O. C., Batiuna JI. T1. Xumudeckuit sxcriepuMeHT B 1ikoste. 10 kit



— M.: Jlpoda, 2013.

JlonoiHUTEIbHAS JIUTepaTypa:

1.

Opranuyeckas XUMHsI B T€CTax, 3ajladax, ynpaxHeHusx. 10 kiacc: yueOHoe
nocobue i 061meoopazoBatenbHbiX yupexaenuit / O.C. ['abpuensn, U.T.
Octpoymos, E.E. OctpoymoBa. — 3-e uzj., crepeorurt. — M.: [lpoda, 2015. —
399.

INa6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. «Xumus ['oToBuMcs K
EI'D», M: lpoda,2011r.

. EI'D 2016. Xumusa. Tunossie TectoBble 3ananusg / FO.H. Mensenes. — M.:

H3natenscTBO «OK3amen», 2016. — 111.

Otnuunuk EI'D. Xumus. Pemenue cinoxubix 3ana4u. [loa penaknueit A.A.
Kasepunoii / ®UIIN. — M.: UaTemnekr-Lentp, 2016. — 200c.

. Emueblii  rocymapctBeHHBIM  dKk3ameH 2016, Xwumusa.  YHuBepcaiabHbIE

Matepualbl i noarotopku ydamuxcs / @UIN. — M.: UaTemnext-1{eHTp,
2016. —272c.
Xomuenko M.I'. Pemenue 3agau mo xumuu. — M.: OOO «M3marensctBo HoBas
Boanay, 2015. — 256¢.

Xomuenko ['.I1. Xumust 1151 mocTynaroomux B By3bl: Yue0.mocobue. — M.:
Bricmr.ak., 2008. — 367 c., ui.

DJIEKTPOHHBIE 00pa3oBaTe/bHbIE PecypChl

l.

w N

=N o

«Enunas  xomneknus Ludpoeix OoOpazoBarenbHbiX PecypcoB» (Habop
muppoBeix pecypcoB k yueOnukam O.C. Tabpmensna) (http:/school-

collection.edu.ru/).
http://him.1september.ru/index.php — *xypHaiI « XUMHS.

. http://him.1september.ru/urok/- Marepuainsl k ypoky. Bce paboThl, Ha OCHOBE

KOTOPBIX CO3JIaH CaillT, ObUIM OMyOJMKOBAHBI B JKypHaje «XUMUSI».
ABTOpaMu caiiTa mpozenaHa Oojblas padboTa MO CHUCTEMATHU3UPOBAHUIO
Tra3eTHBIX CTATeM C y4ETOM IIKOJBHOM y4eOHOW MporpamMMbl MO MpeAMETY
"Xumus".

www.edios.ru — Dia0¢ — HEeHTp AUCTAHIMOHHOTO 00pa30BaHUH
www.km.ru/education - yaeOHbIC MaTEepHabl U CIOBapyu Ha caiite « Kupwut u
Medoaunii»

http://djvu-inf.narod.ru/ - anekTponHas 6ubIMOTEKA

VYpoku xumuun KNUPUIIJIA 1 ME®O/IMA, 10-11 knaccsl, BuptyanbHas
mikona Kupunna u Medonusa, OOO «Kupunn u Medoauiin, 2005
Oo0pa3oBarenbHas koyekuus 1C, Oprannueckas xumus 10-11 knaccsl,
JlaGoparopus cuctem myibTumenua, Mapl TV, 2000, 2003

10. ABTOopckuit mpoayKT npe3entanuu MicrosoftPoverPoint

MarepuajJbHO-TeXHHYECKOe o0ecneyeHue
o0pa3oBaTe/IbHOM 1eATeIbHOCTH
Jiis peanmzanuu [Iporpammbel « HaydyHble OCHOBBI XMMHMH» HEOO0XOJIUMO

co3iaTh cucteMy yueOHoro obopynoBanus. CoBpeMeHHbIE TPEOOBAHUS K CHCTEME
y4e0HOro 000pyI0BaHMS TPECTABICHBI B TpuKa3e MUHUCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickoii denepanun Ne 336 ot 30.03.2016 roga «OO0 yTBepxkacHUU
MEPEeUHs. CPEJACTB OOY4YEHUS U BOCIUTAHUS, HEOOXOIUMBIX ISl peau3aiuiu



o0pa3oBaTeIbHBIX MPOTPaMM HAYaJIBLHOTO OOIEro, OCHOBHOTO OOILET0 M CPETHETO
oOmiero 00pa3oBaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHSIM OOYYCHWS,
HEOOXOIMMOIr0 TPHU OCHAIEHWH O0IIe00pa3oBaTENbHBIX OpPraHU3AMK B IEIAX
peanu3aluu MEpOIPHUATHN MO COACHCTBUIO CO3/IaHUI0 B CyOBEKTaX POCCUHCKOM
denepanmu  (MCXOAsT W3 TMPOTHO3UPYEMOW TMOTPEOHOCTH) HOBBIX MECT B
o0mreoOpa3oBaTeIbHBIX OpPraHM3alUsAX, KpUTEpUEeB ero (GOpMHUpPOBAHUA W
TpeOOBaHUN K (PYHKIMOHAJIBLHOMY OCHAIIICHHUIO, a TaKXK€ HOpPMAaThBa CTOMMOCTHU
OCHAIIIEHUS OJTHOTO MECTa OOYYaroIIerocsi YKa3aHHBIMHU CPEACTBAMHU OOYUYEHUS U
BocniuTanus», lloapazaen 15. Kabuner Xummuu.

Kabuner xuMum — KaOWHET IOBBIIIICHHON OIMACHOCTH, KOTOPBIN JOKEH
OBITh OCHAIIIEH BCEMH CpEJCTBAMHU TEXHUKH Oe3omacHocTu. [lpu mpoBeneHun
y4eOHbIX W BHEYYEOHBIX 3aHATUN 00s3aTENbHO JOJDKHBI  COONIOAATHCS
MpPaBWIATEXHUKH O€30MacHOCTH JJisi KaOWHETOB (JlabopaTopuil) XUMHUHM B
cootBeTcTBUE € npuka3zoM Ne 127 ot 10.07.1987 «O BBeneHUH B IEMCTBUE MMPABUII
TEXHUKHU 0e301acHOCTU IS KaOUHETOB (Jtabopatopwuii) XUMHH
obureoOpazoBarenbHbIXKo1 Munucrepersa I[Ipocsemienuss CCCPy.

BO3MO’KHBIE TEMBI JJI51 ITPOEKTOB.
OOBUHSIOTCS MPUPOIHBIE UCTOYHUKH YTIIEBOJOPOIOB.
Yraesogopoas! B mpupojie. HedTs u mpupoaHbIii ras.
ApomaTu3aTopbl Ha OCHOBE CIIOKHBIX 3(PUPOB.
ApomaTrdeckue macia — OeCLIEHHBIN Jap MPUPOJIBL.
AcnupuH — JOpYT WU Bpar?
beHzanupeH - XUMHUKO-3K0JIOTHYECKasi TpoOieMa COBPEMEHHOCTH.
B mupe noaumepos.

9. I'motamaT HaTpus — MPUYMHA NMHUIIEBON HAPKOMAHUH.
10.2Kupsbl: Bpea u moin3a.

10. Y3 )K13HH MOJUATUIIEHOBOTO MMAKETA.

11. U3 gero cocrout oxexna. BomokHa.

12. Mup nmactmacc.

13. MbuibHast UCTOPUS.

14. Caxap u caxapo3aME€HUTENHU: 32 U POTHUB.

15. Yto Takoe HEPTH M KaK OHA MOsIBUJIACh Ha 3emiie?
16. Uto Takoe caxap u OTKyJa oH Oepercs.

17. lllenk HaTypaJIbHBIM U UCKYCCTBEHHBIM.

18. B Mmupe opraHn4ecKux KUCioT.

19. A30T B nu1e, BOJIe U OpraHU3Me YeJIOBEKa.

20. AmromuHu — MeTtamn XX Beka.

21. buorennas kinaccupuUKaIms XUMHYECKUX dJIEMEHTOB.
22. B mupe KoppOo3uu METAJIOB.

23. B yIMBUTEIBPHOM MUPE KPUCTAILIOB.

24. BnusiHuEe METAJUIOB HA )KEHCKUN OPTaHU3M.

25. Boa — BelecTBO MPUBBIYHOE U HEOOBIUHOE.

26. BripaiyBaHue KpUCTAIUIOB MPU PA3IMYHBIX BHEITHUX YCIOBHSIX.
27. I'panu sipkoit Hatypsl. [J.11. MeHnnenees.

28. Keneso u okpyxaroias cpesa.

XN =



29. HccnenoBanue ypoBHs KOPPO3UHU NMAMATHUKOB rOpoja.

30. Moy B IpolyKTaX MATAHMS U €ro BIMSHHE HA OPraHW3M YeloBeKa.

31. MenneneeB u HobGeneBckasi mpemusi.

32. MUKpO3JI€MEHTHI: 3710 Uiy 6s1aro?

33. Ilepnognueckas cucrema .M. MenneneeBa kak OCHOBa HAy4YHOTO
MHUPOBO33PEHUS.

34. Copna: 3HaKOMasi 1 HE3HAKOMasl.

35. DyieMEHT HOMED OJIUH.









	11ч
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	2
	3-4
	2
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