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HOACHUTEJIBHASA 3AIIMCKA

OnHOl W3 BaXHEHMIIUX 3a7a4 COBPEMEHHOCTH SIBJISIETCS MOATOTOBKA
oOydJaromuxcss K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U
npodeccruonanpHoro nytu. OOydaromuecs: JOJKHBI HAYYUTHCS CaMOCTOSTEIBHO
CTaBUTH 1IEJTU U ONPEACIIATh MYTU UX JTOCTHXKEHHUS, UCIIOIb30BaTh IPUOOPETCHHBIC
3HAHUS U OMBIT B PETbHOM JKU3HHU.

3HaYeHUE XMMHH B PEIICHUH ITOM 3a/1a4d ONPENEIAeTCs €€ PONbIO B )KU3HU
COBPEMEHHOI0 o00IecTBa, €€ BIUSHUEM Ha TEMIIbl Pa3BUTUS HAYYHO-
TEXHUYECKOr0 TMporpecca. XHUMHS Kak Hayka O J>KHBOM TPUPOJBI BHOCHUT
CYLIECTBEHHbI BKJIaJl B cHCTeMYy 3HaHUU 00 okpyxkawomem wmupe. OHa
PacKpbhIBa€T pOJib HAYKH B SKOHOMHYECKOM M KYJIbTYPHOM pPa3BUTUM OOIIECTBA,
crnocoOCcTByeT (OPMHPOBAHUIO COBPEMEHHOTO HAy4YHOIO  MHUPOBO33PEHUS,
MOKa3bIBAET T'YMAaHUCTUYECKYIO CYIIHOCTh HAy4HBIX 3HAHUMU, MOJYEPKUBACT HX
HPABCTBEHHYIO II€HHOCTb, OTKPBHIBACT HEOTPAHUYCHHBIC BO3MOXKHOCTH JIJIS
Pa3BUTHS II03HABATENIbHBIX, WHTEJUICKTYaJbHbIX M TBOPUYECKUX CIOCOOHOCTEH
ydamuxcsa. ['yMaHUTapHOE 3HAYEHHWE XMMHHU COCTOUT B TOM, YTO OHA BOOPYKaeT
oOydJaromerocss Hay4YHbIM METOJOM IIO3HAHUSA, IO3BOJIAIONIUM  IOJy4YaTh
00BEKTUBHBIC 3HAHUS 00 OKPY)KAIOIIEM MHUPE.

XUMHUSL — HE TOJIbKO HAy4YHO-TEOpPETUYECKas NHMCIUIUIMHA. DTO OJIHA U3
CaMbIX TPUMEHSEMBIX Ha TMpPAaKTUKE HAayK. Ee OTKpBITUAMHM MOJb3YHTCA
POMBIIIEHHOCTH, Cpepa YCIYT U MPOCTO JF00ast CEMBbS.

OCHOBBI XUMUU — 3TO TIOCTPOEHHAs U 00001IeHHAas Ha 0a3e BeAYIIUX UJIEH,
HAyYHBIX JOCTI)KCHUH W TECOpPUM HAyKH CHCTeMa OONIMX 3HAHMK 00 3JIEeMEHTaX,
BEILECTBAX, MPOLECCAX UX MPEBPAILICHUN U METOJOB UX MO3HAHUS.

B Ilentpe «Cupuyc26» XuMHIO0 HAuMHAIOT H3y4daTb B 7 Kjacce. ITO
MPOIEIEBTUYECKUN KYPC, KOTOPBI TPU3BAH:

1) oOecrmeunth (HOPMHUPOBAHME CHCTEMBl XHMHYECKHMX 3HAHHUH Kak
KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

2) TOTpy3uTh OOYYAIONMIUXCS B MHP XHUMHH, NO3HAKOMHTH C OCHOBHBIMH
XUMUYECKUMU MOHATHIMU;

3) cdopmupoBaTh HadaJdbHBIC MPEACTABICHHUS O HAYYHOW KapTHHE MUpA,
METOJaX MO3HAHUS IPUPObL, IEPBUYHBIC HABBIKK PEIICHUS XUMHUECKUX 33/1a4;

4) Tmoka3aTh pOJIb XHMHW B JKHU3HU 4YEJIOBEKAa, TEM CaMbIM CO37aTh
MPOYHBIA PyHIAMEHT ISl TadbHEHIIIeTO OOYUICHHSI TI0 JAHHOMY MIPEIMETY;

5) cmocoOGcTBOBATH Pa3BUTHIO JMYHOCTH oOyyarommxcs, 170,
WHTEJUICKTYaJTbHOMY W HPABCTBEHHOMY COBEPIICHCTBOBAHUIO, ()OPMHUPOBAHUIO Y
HUX TYMAHUCTHUYECKUX OTHOIIEHUN M SKOJIOTMYECKHU EIeCO000pa3HOro NOBEACHUS
B OBITY ¥ TPY/IOBOH JESATEIHHOCTH;

6) BbIPaOOTaTh MOHWMAaHHWE OOIIECTBCHHOW IOTPEOHOCTH B Pa3BUTHH
XUMUHU, a Takxke (OpMUPOBATh OTHOIIEHHE K XHMHHM KaK BO3MOXXHOU 00nacTu
Oynyiier mpakTUYECKOU eI TeTbHOCTH.

C 8 kitacca XxumMus U3y4yaeTcs Ha YyriiyOJI€HHOM YpPOBHE.



Bux nporpamMMsl — MOZYJIbHAS.
[Iporpamma mpexactaBisieT coOOW COBOKYMHOCTh 5-THM CaMOCTOSATENIbHBIX
JIOTUYECKU 3aBEPIICHHBIX KYPCOB, KOTOPBIE PEANM3YIOTCSI B OUHOU PopMme.

Ne HaszBanue kypca dopma Kiacc
oOydeHus: | 00ydaronerocs

1. | BBeneHue B MHUp BELIECTB. OYHas 7

2. | OCHOBHBIE TTOHSTHS Y 3aKOHBI XUMHH. O4YHast 8

3. | OcHOBHI 001IEH XUMHUHN. XUMUSI DJIEMEHTOB. OYHas 9

4. | Oprannyeckas XuMHUs. OYHas 10

5. | CnoxxHbI€ BONPOCH XUMUU O4YHast 11

1. OcHOBHBIE XapaKTePUCTHKHU MPOrPaMMBbI

1.1. HanmpaBJieHHOCTb MPOrpaMMBblI

I[OHOJ'IHI/ITGJ'IBHEUI 06HICO6paSOBaT€J'IBHa$I O6IIICp213BI/IBaI-OIIIa$I mporpaMma
«OJII/IMHI/IaJIHaSI XUMUSA» UMECT CCTCCTBCHHOHAYYHYIO HAITPABJIICHHOCTD.

1.2. Anpecat nporpamMmmbl

[Iporpamma agpecoBana obygaromumcs ot 13 1o 16 ner.

[Iporpamma «OnumnuaaHas XuMus» MpeaHa3HaueHa JJisd IMKOJbHUKOB 7-11
KJIACCOB C TIOBBILIIEHHBIM YPOBHEM MOTHBAIMHM K OOYYEHUIO, KENAIOIIMNX Pa3BUTh
HaBbIk XXI| Beka, MONYYUTh YriayOJeHHbIE TEOPETUUYECKUE W MPAKTUUYECKHE
3HAHMS TI0 XUMUHU.

1.3. AKTyaJIbHOCTH POrPaAMMbI

AKTyaJIbHOCTh TIpOrpaMMBbl OOYCJIOBJICHA TEM, YTO B HACTOSIIEE BpeMs B
oOIlecTBE TOBBINIEHHBIH HMHTEPEC K €CTECTBEHHBIM HaykamM. MHOTrHE acneKThl
COBPEMEHHOM JKM3HM — HAy4YHO-TEXHUYECKHH MPOrpecc, aBTOMATHU3AIMS
MIPOM3BOJICTBA, OCBOCHHE KOCMHYECKOI'O IPOCTPAHCTBA M T.J., HEMBICIHUMBI O€3
YCIEXOB B 00JIACTH XHUMHUH.

Xumusl jgocTuria OOJBIIMX YCHEXOB B O0JACTH TEOPETUUECKUX U
NPUKJIIATHBIX UCCIICIOBAHUN CTPOCHUS BEIIECTB, KHHETUKH XUMUYECKUX PEAKIIHM,
B CHHTE3€ HOBBIX BEIIECTB W MaTE€pHalOB, B YIPABICHUU STHUMHU MPOLECCAMMU.
OcymecTBisieTcsl AajdbHEHIIee M3YUYeHHUE TOHKOTO CTPOCHHUS BEIECTB HAa OCHOBE
KBAaHTOBBIX IPEACTABICHUN. AKTUBHO pPAa3BUBACTCA HANPABICHUE, CBA3aHHOE C
W3YYEHHUEM MaKpOCTPYKTYpPhl BEHIECTB. Pacmupsercss n3ydeHne HEeOpPraHWuYEeCKUX
MOJIUMEPOB, PA3BUBACTCS XUMMSI TBEPAOTO Teja. Y YEHbIE HHTEHCUBHO UCCIEAYIOT
OMOXMMHYECKHE M TCOXMMHYCCKHE SABJICHUS. BOJBIINX yCIIEX0OB JOCTHUTIA XUMUS
KJIETKH, XUMUA KU3HU. Paclimpuianch BO3MOXKHOCTH MTO3HAHUS XUMHHM KOCMOCA U
Mops. Benuku ycnexu COBpEeMEHHOM XMMHUHU B O0JACTH — M3YYCHUS TUHAMUKHU U
Pa3HOCTOPOHHOCTH XMMHUYECKUX MpoleccoB. JlanpHelliee pa3BUTHE ITUX 3HAHUU
CBSI3aHO C BBISBIICHMEM MEXaHHU3MOB 00Jiee CIOXKHBIX PEaKIHil, C CO3JaHHEM



HOBBIX KATaJIU3aTOPOB, HAXOXKJICHUEM HOBBIX METOJOB CTUMYJIMPOBAHUSA
XUMHUYECKHUX MPOIECCOB, ¢ 00Jiee MOJTHBIM HUCIOIB30BAaHUEM TEPMOANHAMUYECKUX
W KHHETUYECKUX 3aKOHOMEPHOCTEW B YNpPABICHUW peakuuamu. OmHUM U3
BOKHEHIIUX HANPABICHUM B PA3BUTUM XUMHUU MO-TIPEKHEMY OCTAETCA
OIPEJICIICHUE HOBBIX MEPCIIEKTUBHBIX CUHTE30B BEIIECTB U MAaTEPUAIIOB, C 3apaHEe
pacCUMTaHHBIMH CBOMCTBAMHU. JTO CBSI3aHO C COBEPUICHCTBOBAHUEM XUMHUYECKOU
TEXHOJIOTUHM, C MOJEPHHU3ALMEN TIPOU3BOJICTBA, C MOUCKOM MYTEH KOMIUJIEKCHON
nepepabOTKU  ChIpbs, CHOCOOOB 3alUTBhl OKPYXKAIOWIEW Cpenbl OT BPEIHBIX
XUMHUYECKUX BO3ACHCTBUM.

VYueOuwiii mnpeaMer «XuMHUA», B COJEPKAHUU KOTOPOrO BEAYIIUM
KOMIIOHEHTOM SIBJISIFOTCS. HAy4YHbIE 3HAHUSI M HAy4YHbIE METOJbl IO3HAHMS,
1o3BoJIsieT (OPMUPOBATH y YUAIIUXCS HE TOJIBKO LEJIOCTHYIO KapTUHY MUpPa, HO U
npoOyxaaTh y HUX SMOIMOHAJIBHO-IICHHOCTHOE OTHOIIEHHE K HU3y4aeMOMY
Marepuanay, co3JaBaTh YCJIOBUSA [Jii (POPMHUpPOBAHMS CHUCTEMbl IIEHHOCTEH,
OTIPENICNIAIONICH  TOTOBHOCTh  BBIOMpATh  OMPENENCHHYIO  HAIlpaBJICHHOCTH
JIEVCTBUM, NEWCTBOBAaTh U OLCHUBATh CBOMW JICHCTBUS U JCUCTBUS APYTUX JIFOACH
10 OMPEAECIECHHBIM [IEHHOCTHBIM KPUTEPUSIM.

1.4. OTanunTebHbIE 0COOCHHOCTH/HOBH3HA MPOTPAMMbI

OTinunTeIbHbIE 0COOEHHOCTH MPOTrPAMMBbI

TeopeTnueckue 3HaHUSI B XUMUU BeAyllue. B CBsI3U ¢ yCuUIIeHMEM BHUMAaHUsA
K YYEHHIO, K CAMOCTOSITEIbHOMY MMO3HAHUIO YYaIUXCsl OOJBIIIOE MECTO B Y4EOHOM
npeIMeTe 3aHMMAlOT 3HAHUSI 0 MeToAax M crnocobax ydeOHoro no3Hanus. [Ipu ux
oTOOpe  YYUTHIBA€TCS, 4YTO XUMHUS  TOJB3YeTCS  AKCIEPUMEHTAJIbHBIMHU,
TEOPETUYECKUMU U JAPYTMMHM METOJaMHu I1O3HaHuA. B  HMX COBOKYNHOCTH
XUMHUYECKUM HKCIIEPUMEHT 3aHUMAET BEAyLIEE€ MECTO KaK OCHOBHOW METOJ U BHUJ
IIO3HAHUs XUMUH, C KOTOPBIMU TECHO CBsI3aHA XMMUUYECKasi TEXHOJIOTHSL.

B mnnaHe ycuineHHMss METOAOJIOTMYECKOM HAIIPABIEHHOCTH COJAECPKaHUsA
yu4eOHOro maTepuaja M B ONpPENENCHUU TIOCIEOBATEIbHOCTH €ro HM3yYeHUS
YYUTBHIBAKOTCS 3aKOHOMEPHOCTU XMMHUYECKOT'O ITO3HAHUSL:

1) B xumum uccienyercsi CHadajia CBsI3b CBOMCTB BELIECTB C UX COCTABOM,
a y>K IIOTOM M3Yy4YaeTCs UX 3aBUCUMOCTb OT CTPOECHUS.

2) Ilo3Hanue B XMMHM HJAET OT IMPEIAMETHOTO PACCMOTPEHUS BEIIECTB U
SBJIEHUM B UX CTAaTHKE K M3YYEHUIO JUHAMHUKHU MPOLIECCOB, OT MPEACTABICHUN O
JVCKPETHOCTH BELIECTB U MPOLIECCOB K MPEJICTABICHUIO O €IMHCTBE JUCKPETHOCTH
Y HENPEPBIBHOCTH.

3) B mno3HaHuM BHayajge MCHOJB3YIOT OJHOCTOPOHHMUE W HATIJISAIHBIC
MOJIEIM BEIIECTB M MPOILIECCOB, 3aTe€M AaOCTpPaKTHbIE M Pa3HOCTOPOHHHUE,
MIOCTENIEHHO YCIIOXKHSIETCS TPOLECC MOJCIMPOBAHUSA BELIECTB, SBICHUW U
IIPOLIECCOB.

JIns mporuecca XMMHYECKOTO TO3HAHUS XapaKTEPHO:

- U3Y4Y€HHE WHAUBUJYAJTbHOCTH XUMHUUYECKUX OOBEKTOB, KOTOpas
MPOSIBIISIETCS Yepe3 KaueCTBEHHbIE OCOOEHHOCTH UX CBOMCTB M MPEBPAICHUN;
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- OTpaX€HHWE HEOTPAaHMYEHHOM U3MEHYMBOCTHU BEILECTB, YTO CTAJIIO OJHUM
Y3 METOJI0JIOTMYECKUX PUHIIUAIIOB U3YyUYECHUS XUMUU;

- TIO3HaHUWE BHYTPEHHEH AaKTUBHOCTH M PEAKUMOHHOM CIOCOOHOCTH
BEILIECTB, OOBSICHEHWE HUX HA OCHOBE CTPYKTYpHOM, DSHEPreTUYECKOH H
KUHETUYECKOU TEOPUL;

- PacCKphITHE B3aUMOCBSI3U CBOMCTB BEILIECTB, UX COCTaBa U CTPOCHUS;

- Ka4eCTBEHHOE M KOJIMYECTBEHHOE ONMMCAHUE XUMUYECKHX 0OBEKTOB B UX
€IMHCTBE KaK OTPaKEHUE dTOU B3aUMOCBI3Y;

- H3YyYCHUE KAUYECTBEHHBIX CKAayKOB, IPOUCXOIAIIMX II0J BIUAHUEM
KOJINYECTBEHHBIX U3MEHEHU;

- pacCMOTpPEHHE JUCKPETHOCTM U HENPEPHIBHOCTM B OpPraHU3alUHU
BEILIECTB, B UX B3aUMOJICUCTBUIX;

- U3y4eHHe (PYHKIMI BEIIECTB M YaCTHUIl KAK CIEJICTBUNA UX CTPYKTYpHOMH
Opra’u3anuu;

- TECHOE YBA3BIBAHME HAYYHOIO TIO3HAHUS C IIPAKTUKOWU, IOUCK
paIlMOHANIHBIX CUHTE30B U CIIOCOOOB YIIPABJICHUS UMHU.

HoBu3Ha nporpammel

[Tporpammoii TpeayCMOTPEHBI HOBBIE METOAMKH TIPEIOAaBaHUs, B TOM
qyrcie — cMmemaHHoe (TubpumHoe) oOydeHue; OOydeHHe C HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA.

B mporpaMmMe mpenycMOTpeHO 3HAYUTEIbHOE YBEITUYCHHE aKTUBHBIX (popm
paboThl, HANpaBICHHBIX HE TOJHKO HA BOBJCYCHHWE YyYAIIMXCS B HAy4YHO-
MCCIIEZIOBATEIBCKYIO JCSITEIPHOCTh U 00ECIieYeHne TOHUMAaHUs UMU XHUMHUYECKHIX
OCHOB OKpY)KalOIIIEr0 MHpa, HO W HAa MNPUOOPETCHHWE HABBIKOB, YMCHUM
CaMOCTOSITETIHO HWCKaTh HOBYIO HH(QOPMAIUMI0 W pa3IMYHbIC IYyTH PEIICHHS
XHUMHAYECKUX 3a/1a4 Pa3HOTO YPOBHS CIIOKHOCTH.

JlaHHass mporpaMMa HCIOJIB3YeT CHCTEMY B3aUMOCBSI3aHHBIX 3aHSATHH,
BBICTPOCHHBIX B JIOTHYECKOH IIOCJICIOBATEILHOCTH W HANpaBICHHBIX Ha
AKTUBH3AIMIO TTO3HABATEIRHON c(epbl 00yJaronmxcs MOCPeICTBOM MPUMEHEHHUS
pa3HOOOpa3HBIX MEAArOrH4eCKUX TEXHOJIOTUH U (HopM pabOThI, HHTETPUPYIOIIUX
pa3HbIe BUBI JEATEIHHOCTH.

[Tpu peanmzaruu mporpamMMbl UCHOJIB3YETCS TEXHOJOTHS KPYMHOOIOYHOM
nomadyn WHGOPMAIMM ¥ TOTPYXEHUS B MpeAMET (0YHO) C TOCIeAYyIoIeH
CaMOCTOSATEIHLHON MPOPaOOTKONH OCHOBHBIX BOMPOCOB XUMUU MYTEM BBHITIOJHEHUS
KOHTPOJBHBIX pa0OT, TECTOB, OTBETOB HA NIPAKTHYECCKUE BOTIPOCHI.

YpoBeHb 0CBOeHUSI MPOrPaMMbl — YTTyOJICHHBIH.

[Iporpamma mpeamonaraeT W3y4eHHE MpeaMeTa Ha YriyOJn€HHOM YpOBHE,
MOATOTOBKY IIKOJIBHUKOB K BHICOKOPEHTHHIOBBIM OJIMMIIUAJAM U MpeJHa3HAYEHA
JUISL  OJApEHHBIX  yYalluXcsl, MPOSBIAIONIMX TMOBBIINIEHHBI HHTEpEC K
€CTECTBO3HAHUIO.

1.5. O0beM U CPOK 0CBOCHHS NIPOTPAMMBI



O6bem nporpaMmmsl — 624 yaca.

[Iporpamma mnpencTaBiasieT cOOOW COBOKYMHOCTh YETHIPEX JIOTMUECKH
3aBEPIIEHHBIX KYPCOB, KOTOpBIE pEMIAIOT 3aJaud (OPMUPOBAHMS HAYYHOTO
MHPOBO33pEHUS 00YUAIOITUXCS.

Cpok peanuzauuu nporpaMmsel — S JIET:
1 rog oOydenwusi: 144 yacoB B roj;
2 ron o6yuenus: 120 yacoB B rof;
3 rox oOydenus: 120 yacoB B roj;
4 ron 06yuenus: 120 gacoB B roj.

1.6. llesin u 3a1a4u MPOrpaMMblI

ear  mporpaMMbl —  TIOATOTOBKA  OJAPEHHBIX  IIKOJBHUKOB
CTaBpOIOILCKOTO Kpasi K BBICOKOPEUTUHTOBBIM OJIUMITHAAM 10 XUMUH, PA3BUTHE
UX HUHTEIUICKTYaJIbHBIX, II03HABAaTECIBbHBIX W  TBOPUYECKUX  CIIOCOOHOCTEH,
MOBBILIEHUE OOLIEKYIBTYPHOTO U 00pa30BaTEIBHOTO YPOBHEH.

3agaum mporpamMmsl

OO6yuarorniue:

- oOecrieueHrWe BBICOKOTO YpPOBHS 3HAHUW  y4allMXcs, MOHUMAaHHUS
CYIIHOCTH XUMHUYECKUX SIBJICHUA U 3aKOHOB, B3aUMOCBSA3UM TEOPHUH H
AKCIEPUMEHTA;

- OBJAQJECHHE METOJAaMH  MCCJIEAOBaHUS  XUMHUYECKUX CUCTEM H
dbopMuUpOBaHNE YMEHHI pemaTh XUMHYECKHE 3aJladyd TOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH Ha OCHOBE I''TyOOKHMX 3HAHWM U 3aKOHOMEPHOCTEH;

- pacmmMpeHue ©  yriayOJeHue TMPEeACTaBICHHH O  BO3MOXKHOCTSIX
XUMHUYECKOTO MUPOBO33PEHUS MPU ONMUCAHUM XUMHUYECKHUX SBICHUN U MPOLECCOB
OKPY’KarOUIEro MUPA;

- (opmupoBaHHE YMEHUW NPENCTaBIATh HH(OpPMAIMIO B BHIE TaOJIHII,
rpauKoB, CXeM, HCTOIB3Ys MPU STOM KOMIIBIOTEPHBIE MPOTPaMMbl U CPEACTBA
cetu MHTepHeT.

1) Pa3zBuBaromiue:

- (opMupoBaHHE TPEACTABICHHI O HAyYHOW KapTHHE MHpa KaK YacTh
001IeYeI0BeYeCKON KYIBTYPhI, O 3HAYMMOCTH XUMHH B Pa3BUTHH IIUBUIN3ANNHN H
COBpPEMEHHOT0 O0IIIECTBA;

- pa3BUTHEC MPEJCTABICHHUNH O XHMHUHU Kak (OpMe OMHCAHUS M METOJE
MTO3HAHUS OKPY’KAIOIIET0 MUPa;

- (opMupoBaHHEe OOIMKMX CHOCOOOB HMHTCIUICKTYAIbHON JEATCIbHOCTH,
SIBJISIIOIIUXCS OCHOBOHM TIO3HABATCIILHOM KYJBTYPBI, 3HAYMMOMN IS Pa3IdYHBIX
cep JenoBevYecKou eI TeTbHOCTH;

- pa3BUTHEC JIOTHMYSCKOTO M KPUTHYECKOI'O MBINUICHUSA, KYJIbTYPBl DPEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIICPHMEHTY.



2) BocnurarenbHsble:

- (hopMHUpOBaHUE ONPEAEICHHOIO MUPOBO33PEHUS, MPOTUBOIEHCTBYIOIIETO
TEPPOPU3MY M  OKCTPEMHU3MY, CBSI3aHHOTO C YyCTOSMHU U OObIYasiMH,
HallMOHAJIBHBIMM M KYJBTYPHBIMH  TPAAULUAMHU, HUCTOPUEH  PEruoHa,
MEKHALMOHAJIBHON U MEXKPEIMTUO3HON TOJIEPAHTHOCTHIO;

- BOCIUTaHUE KayecTB JIMYHOCTH, OOECIEUMBAIOMIMX  COIHAIbHYIO
MOOMJIBHOCTh, CHOCOOHOCTH MPUHUMATh CAMOCTOSITENIbHbIE PEILICHHUS;

- (opMupOBaHHE KayeCTB MBILUICHHS, HEOOXOAMMBIX JUIsl ajanTalud B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOIIECTBE;

- BOCIUTaHUE YOEXJIEHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB MPUPO/IbI
U UCIOJIb30BaHUS JIOCTH)KEHHUH XUMHUU Ha OJaro pa3BUTUS UEJIOBEYECKOM
UBWIN3ALMNA; HEOOXOJAMMOCTH COTPYJIHHMYECTBA B TIPOLECCE COBMECTHOIO
BBIIIOJIHEHUS 3a7a4, YBAXKUTEIBHOIO OTHOLICHHsS K MHEHHUIO OIIIOHEHTa IIpU
o0CYyXJIeHHUH TpoOJeM €CTEeCTBEHHOHAyYHOr'O0 COJEp)KaHMs; TOTOBHOCTH K
MOPaJIbHO-ITUYECKOM OLIEHKE MCIIOJIb30BAHUS HAyYHBIX JIOCTUKCHHUM, YyBCTBA
OTBETCTBEHHOCTH 3a 3alUTy OKPY>KAIOILIEH CPEJIbI.

1.7. Ilnanupyemble pe3yJibTaThl OCBOCHHSI IPOrPAMMBI

1. [IpeameTHBIC PE3YNHTATHI:

- 3HaHHE HEOPTaHUYECKOW, OpraHUYECKON XUMHUH Ha YTIyOJIEHHOM YPOBHE;

- BIaJi€HUE OCHOBaMHU 001Iel U (PU3NIECKON XUMUU;

- BIAJCHUE TEXHOJOTHSIMH M METOAMKAMM PEIICHHUS] OJMMIIHAJIHBIX
3aJlaHui Pa3IMYHOTO YPOBHS;

- 3HAaHHE XUMUHU IJIEMEHTOB Ha YTIIyOJICHHOM ypOBHE.

2. MeTanpeaMeTHbIE pe3yJIbTaThI:

- OBJIQ/ICHHE HAaBBIKAMU CAMOCTOSITEILHOTO MPHOOPETEHHs] HOBBIX 3HAHUM,
OopraHu3anuyd y4eOHOH [eATeNbHOCTH, TIIOCTAaHOBKM II€Jei, TIUIaHUpPOBAHUS,
CAMOKOHTPOJII M OLIEHKA pe3yJbTaTOB CBOEH JAEATEIbHOCTH, YMEHHUSIMH
MPEIBUAETHh BO3MOKHBIE PE3YIbTAaThl CBOUX JACHCTBUN;

- YMEHUE CaMOCTOSTEIbHO IUIAHUPOBATh NYTHU AOCTHKEHUS LEJIEH, B TOM
quclie allbTepHATHUBHBIC, OCOZHAHHO BBHIOMpaTh Hambomee 3(h(PeKTUBHBIE CIIOCOOBI
penieHus y4eOHbBIX U MO3HABATEIBHBIX 337124,

- YMEHUE COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTATAMU,
OCYIIECTBIIATh KOHTPOJIb CBOEH JIESITEIBHOCTH B IPOLECCE HAOCTUKEHHS
pe3ynbTaTa, ONpeAeNIsITh CIIOCOOBI JEHCTBUM B paMKaX MPEIJIOKEHHBIX YCIOBUM U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEUCTBUSI B COOTBETCTBUM C M3MEHSAIOLICHCS
CUTYaIUEH;

- MIOHUMAHUE PA3THYUN MEXKTY UCXOAHBIMU (DaKTaMU M TUTIOTE3aMU IS UX
OOBSICHEHUS, TEOPETUUECKUMHU MOJICNIIMU U PEAbHBIMH OOBEKTaMHU, OBJIAJICHHE
YHUBEPCAJIbHBIMU YUEOHBIMU JICUCTBUSIMH HA MIPUMEpAX TUIOTE3 JUIsl O0BICHEHUS
M3BECTHBIX (DAKTOB M SKCIEPUMEHTAJIbHOW MPOBEPKU BBIJIBUTAEMBIX THIIOTES,
pa3pabOTKU TEOPETUUECKUX MOJEJIEH MPOIECCOB WU SIBICHUM;
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- popMupoBaHHEe yMEHUN BOCHPHUHUMATh, IepepadaTbiBaTh U MPEABABIATH
MH(OPMAIUIO B CIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHATU3UPOBATh U
nepepadaThiBaTh MOJYYEHHYIO MH(OPMAIUI0 B COOTBETCTBUM C IOCTaBICHHBIMU
3a/layamu;

- MpuoOpEeTEeHNE OMbITa CaMOCTOSITENIBHOIO TOWCKa, aHaiu3a U oTOopa
uHOpMalMM C  HUCIHOJB30BAHMEM  PA3IMYHBIX HUCTOYHHUKOB, M  HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTMI JIs1 pEIIeHMs] TO3HABATEIbHBIX 33/1a4;

- yMEHHUE ONpeNesITh MOHATHS, CO37aBaTh O0O0OOIIEHMS, YCTaHABIMBATH
aHaJNOruM, KiIacCcu(UUUPOBaTh, CAMOCTOATENBHO BBIOMpPAaTh OCHOBAaHUA W
KpUTEpUH ISl KiIaccu(UKalii, yCTaHaBIMBAaTh MPUUMHHO-CJIEICTBEHHbIE CBS3H,
CTPOUTH JIOTUYECKOE PACCyXKJIEHHUE, YMO3aKIIOueHHe (MHAYKTUBHOE, JIETyKTUBHOE
U TI0 aHAJIOTUH) U JIeNIaTh BBIBOJIbI;

- pa3BUTHE MOHOJOTMYECKOW W JUAJOTMYECKOM peyu, YMEHHsS BbIPaXKaThb
CBOM MBICIIM M CHOCOOHOCTH BBICHYIIMBATH COOECEIHHKA, TTOHUMATh €ro TOYKY
3peHus1, MPU3HABATH MPABO JAPYTOro YEJIOBEKa HA UHOE MHEHHE;

- OCBOCHHE MPUEMOB JEHCTBUN B HECTAaHAAPTHBIX CUTYyaIUSX, OBJaJCHHE
ABPUCTUYECKUMHU METOJIaMU PEIIeHUs TPOoOIIieM;

- popmupoBanre ymeHuil paboTaTh B TPYIIE C BBIIOJHEHUEM PA3TUUYHBIX
COLIMAJIBHBIX POJIEH, MPEACTaBIATh M OTCTAaWBAaTh CBOM B3IVISABI U YOEXKICHHUS,
BECTHU JUCKYCCHIO, HAXOUTh 001lee peleHre U pa3peniaTbh KOH(IUKTH Ha OCHOBE
COTJIaCOBAaHMS MO3UILIMNA U y4€Ta HHTEPECOB; GOPMYIHPOBATh, APTYMEHTHUPOBAThH U
OTCTanBaTh CBOE MHEHUE.

3. JINUHOCTHBIE PE3YIbTATHI:

- chOpPMUPOBAHHOCTh MMO3HABATENIPHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CITOCOOHOCTEH ydaIuxcs;

- yOeXKIEHHOCTh B BO3MOXXHOCTH TTO3HAHUS TPHUPOJLI, B HEOOXOJIMMOCTH
Pa3yMHOTO MCHOJIb30BAHUSA JOCTH)KEHUN HAYKW M TEXHOJIOTHH JUIS TaJbHEUIIETO
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBaXKEHHWE K TBOpIIAM HAYKH M TEXHUKH,
OTHOIIIEHHE K (DU3UKE KaK DJIEMEHTY OOIECTBEHHON KYIbTYPHI;

- CAMOCTOSITEIBHOCT B TPHOOPETCHHH HOBBIX 3HAHUH M TPAKTHUYCCKUX
YMEHUU;

-TOTOBHOCTh K BBIOOPY JKM3HCHHOTO TIyTH B COOTBETCTBHH C
COOCTBEHHBIMU HHTEPECAMHU U BO3MOXKHOCTSIMU;

- MOTHBAIlUS 00pa30BaTEIbHON ACATEIBHOCTH IITKOJIBHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTHUPOBAHHOTO MOAX0/a;

- opMHUPOBAHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH, O0YYarolUXCs K CaMOPa3BUTHUIO M CaMOOOpa30BaHWIO Ha OCHOBE
MOTHUBAIlMM K OOYYEHHIO M TMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO
JTaJIbHEUIIIEH HHAWBUYAIbHON TPACKTOPUH;

- bopMHUpOBaHUE  IIEJIOCTHOTO  MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKh UM  OOIIECTBEHHOM TMPaKTHKH,
YYUTBHIBAIOIIETO COIMAIbHOE, KYJIBTYpHOE, S3BIKOBOE, JYXOBHOE€ MHOTroo0Opaszue
COBPEMEHHOI'0 MHPA;



- popMupoBaHHE KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIEHUU U
COTPYIHHYECTBE CO CBEPCTHHKAMH B Ipoliecce 00pa3oBaTeIbHON, OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIENOBATENbCKOM, TBOPYECKOM W JOPYyrux  BUJIOB
TeSITebHOCTH;

- opMHUpOBaHUE IIEHHOCTH 3J0pPOBOTO M 0€30macHOro olpasa KU3HH,
YCBOGHHUE MPaBWIJI MHAWBUIYATBHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEICHUS B
YpE3BBIYANHBIX CUTYAIHIX, YTPOXKAIOIINX KA3HH U 3[IOPOBBIO JTFOICH.

2. OpraHu3auMOHHO-TIeJarOru4ecKme yCJI10BHA peaju3annu
NporpaMMbl

2.1. SI3bIk peasu3anvu NPOrpamMMbl

Peanuzanus gonomHuTeNnbHON 001Ie00pa3oBaTebHON OO0Iepa3BUBAIOIEH
nporpaMMbl «OIMMITHAIHAS XUMUSD» OCYIIECTBISETCS HA TOCYJapPCTBEHHOM SI3BIKE
Poccuiickoit deaeparuu (Ha pyCCKOM SI3BIKE).

2.2. ®opma 00y4eHHUsI: OUHAS.

2.3. Oco0eHHOCTH peanTu3anuy NPOorpaMmbl

[Iporpamma peanusyeTcsi Mo MoayibHOMY HpuHimiy. OOpa3oBaTenbHas
nporpaMMa OpPHUEHTHUPOBAHA Ha YIIIyOJEHHYIO MOJATOTOBKY B 00JIACTH XHUMHUU
BBHICOKOMOTHBHPOBAHHBIX TAJTaHTIMBBIX O0YUAIOITUXCS.

[IporpamMmmoii mpenycMOTpeHa CHUCTEMa B3aUMOCBS3aHHBIX 3aHITHUH,
BBICTPOCHHBIX B JIOTUYECKOW TMOCIEIOBATEIbHOCTH W  HAIpPaBJIEHHBIX Ha
aKTUBH3AIMIO TI03HABATENIBHOU c(hephbl 00yUaromuXCsl.

[Tpu peanuzanuu IporpaMMbl UCTIOIB3YETCA TEXHOJIOTUS KPYIMHOOIOYHOM
noa4u HHGOpMaITuu.

Bonpmias yacTte BpeMEHHM OTBOAUTCS HA PEIICHUE 33Jay MOBBIIIEHHOTO U
BBICOKOT'O YPOBHS CJI0)KHOCTH.

[Iporpammoit MPEeIyCMOTPEHO MPOBEJICHUE MPAKTHYECKUX u
7abopaTOpHBIX pabOT MO HW3y4yaeMbIM TE€MaM W 3HAKOMCTBO C OCHOBaMU
MIPOEKTHOM JEATEIBHOCTH.

OO0pazoBaTtenbHast IporpaMMa BKIIOYAET B C€0S JEKIUU, MPAKTUKYMBI 10
PEIICHUI0 XUMUYECKUX 3aj]iad, JabopaTopHbie pabOThl U 00pabOTKY MOIYYSHHBIX
JAHHBIX, BHIMIOJHEHUE KOHTPOJIBHBIX U TECTOBBIX 3aJJaHU.

CucTtema OIIEHKH 3HAHMM y4alluXcsl OCYLIECTBIISAETCS MO MEXKIyHapOIHOU
IKase.

VYyacTue NIKOJIBHUKOB B MPOTrpaMMe OCYIIECTBISIETCS Ha OOKETHOU
OCHOBE.

2.4. YcnoBusi Habopa v (pOpMHUPOBAHUS TPy

Jlns yyactusi B mporpamMme npuriamatorcs odydaromuecs 7-11-x kmaccos
oO1ieo0pa3oBarenbHblX opranuzanuid ropojga CraBpomnosis u  IllmakoBckoro
panoHa.



Jlist yuactust B 00pa3oBaTeIbHOM MporpaMMe MKOJIbHUKAM HEOOXOAUMO:

- IOJaTh 3asBKYy Ha opunmanbHoM caite Llentpa «Cupuyc26»,

- IPOWUTHU BCTYMUTEIHHBIC UCTIHITAHHUS.

OO6yueHue 1o nporpamme pazaenisieTcs Ha JIB€ CTYIeHHU:

1 crynens — /-8 Ki1acchl;

2 crynenb — 9-11 knacchl.

Ha 1-0 cryneHp o0Oy4eHHUS 3auuCISIOTCA Yy4Yalldecs, OKOHYMBIIHME B
TEKyIIeM y4eOHOM roay 6 Kiacc, mojaaBIlIKe 3asBKy Ha caite LleHTpa u ycnemHo
MPOLIEIINE KOHKYPCHBII 0TOOpP.

Ha 2-0 cryneHbp 0Oy4YeHUS 3auuCISIOTCA Yy4Yalldecs, OKOHYMBIIHME B
TEKyIIeM y4eOHOM Tojy 8 Kiacc, MojaaBIIMe 3asBKy Ha caiite LlenTpa u ycnemHo
IpoUIeANIe KOHKYPCHBIH 0TOOP.

KoHkypcHBIIf 0TOOP NPOBOAMTCS CpPEIM YYACTHUKOB BCTYMHUTEIbHBIX
ucneiTaHuii, HaOpaBmme He MeHee 50 % 3a BBINOJIHEHHE BCTYIHUTEIBHOIO
3a/1aHMUs.

[ToGenurenn u mpusepbl BHICOKOPEUTUHTOBBIX OJIMMIIMAJ U KOHKYPCOB, B
TOM YHCJI€, 1 MHOTOIIPEAMETHONW OJUMITHAJIBI IO XUMHH, opraHuzyemoil Llentpom
«Ilouck» (mpupaBHUBaeTcs K MyHUIMNaibHoMy osTtanmy BcOIIl), nomyuator
JIOTIOTHUTEIbHBIE OAJLIIBI.

[lo OKOHYaHWM U3Y4YEHHUS COOTBETCTBYIOIIETO MOJIYJIS, Yydalluecs
JIOTTYCKAIOTCSl K MPOXOXKJICHUIO CIEAYIOIEr0 MOAYJS 10 UTOTOBBIM pe3yjbTaTaM
oOy4eHHs ¥ TOPTQPOIINO JIMYHBIX JOCTUKEHUH.

VYcnoBust KOHKYPCHOTO 0TOOpA TapaHTUPYIOT COOJIO/IEHNE TPaB yYaIIuXCs
B 00JacTu JOMOJHUTEIBHOrO OO0pa3oBaHUs W O0ECHEUYHBAIOT 3a4YMCIICHHE
HamboJee CHOCOOHBIX M  TMOATOTOBICHHBIX OOYYAIONIUXCS K OCBOCHHIO
IPOrpaMMBbl.

KomnuecTBo oOyuaromuxcst — 12 4eoBeK B OJTHOM T'PYIIIIE.

VYcnoBust  ¢opMmupoBaHHMS ~— TPYHOI:  OJHOBO3PACTHBIE  —  TPYIIIbBI
bopMUPYIOTCS U3 yUalIMXCA OJHOTO Kiacca. Jlomyckaercs y4acTre 00ydaromuxcs
Ooyee MIAIIMX KJIACCOB, YCIEUIHOTO MPOIIEIIINX KOHKYPCHBIE HCIBITAHUS 3a
KJIacC OOydeHHS.

2.5. ®opMbl OPraHu3aNuy U NMPOBeJAeHNEe 3aHATHIT

@opMbl OpPraHM3aANUM 3aHATHI: ayAUTOpPHBIE (IIOJ HENMOCPEICTBEHHBIM
PYKOBOJICTBOM TIperojaBatessi). Takke MpeayCMOTpEeHa caMOCToATeNbHas paboTa
oOydJarommxcs (3a paMKaM# Y4eOHOTO TUIaHA) MPHU MOATOTOBKE K OJIMMITHATAM U
KOHKYpCaM.

dopMbl  TPOBEJCHUSI 3aHATHI: KOMOWHHUPOBAHHBIC, TEOPETUUECKHE,
MpaKTUYECKHe, J1Ta0OpaTOPHBIE, CaMOCTOATENIbHBIC, KOHTPOJBHBIC, 3alIUTa
MIPOEKTOB.

DopMBI OpTaHU3aAIUH ACITSIBHOCTH 00 YIarOIIINXCS :

¢gponmanvras: pabota memarora Co BCEMH YYaIllUMHCS OJHOBPEMEHHO
(6ecena, mokas, OOBSICHEHHE U T.I1.);
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2pynnogas: opraHuzainus paOoThl (COBMECTHBIC JEUCTBHUA, OOIIEHUE,
B3aMMOIIOMOIIlb) B MaJbIX TpyINNax, B T.4. B TMapax, IS BBITOJTHCHHS
OMPENICNICHHBIX 3a/1a4; 3a/laHU€ BBITIOJHIETCS TaKUM OoOpa3oM, 4ToObl ObLT BUACH
BKJIQJI K@XKJOTO ydalmierocs (Tpymnibl MOTYT BBITIOTHSATh OJMHAKOBBIC WM Pa3HbIE
3a/1aHusl, COCTaB IPYIIBI MOXKET MEHSTHCS B 3ABUCUMOCTH OT LICJIH JICSITEILHOCTH);

KOMIeKMUGHAsA: OpraHu3aius Mpo0JIEeMHO-TIOMCKOBOTO WM TBOPYECKOTO
B3aUMOJICUCTBUSL ~ MEXAY BCEMH  JETbMH  OJHOBPEMEHHO  (perneTuIus,
MMOCTAaHOBOYHAsI padoTa, KOHIEPT, CO3aHNE KOJJIEKTUBHOTO [MAHHO U T.IL.);

UHOUBUOYANbHASA. OpTaHU3yeTcss JJsi paboThl ¢ 0co00 OJapeHHBIMU
JE€THMHU, JIJIs KOPPEKIIMK MPOOEIOB B 3HAHUSX U OTPAOOTKH OT/IETbHBIX HABBIKOB.

Pexum 3ansituii. [Iporpamma peanusyercs B T. CraBporione B OYHOU
dbopme onuH pa3 B Henento 1o 4 ypoka. [IpogomkurensHocTh 1 ypoka 40 MUHYT.

2.6. OCHOBHbIE METO/bI PeaJTU3aIUH COAEePKAHUS POrPAMMBbI

PaGora B pamkax mporpamMmbl MpeJronaracT UHTETPAIUI0 CIETYIOUIUX
METOJI0B.

MeToa ABYyMEpPHOM TUIAKTHKHA

B xadyecTBe OCHOBHOT'O MeTO/]a 00YUYEHHS UCIIOIB3YETCs] METO/I IBYMEPHOM
nuaakTukd. HeoOXoIMMOCTh HMCHONB30BaHUS ATOTO METOAA BO3HMKAET B TOM
cily4yae, KOrja 3HaHUM, YMEHHH M HaBBIKOB OOYYalOIIMXCS, IMOJYYEHHBIX Ha
ypoKax B IIKOJE, HE JOCTATOYHO [JIsi OCBOCHHS JIONOIHUTEIBHON MPOrpPaAMMBI.
CyTp MeTO/Ia TBYMEPHOW NUAAKTUKU 3aKIIOYAETCS B TOM, YTOOBI B 3aBUCUMOCTH
OT YpOBHS MOJITOTOBKH J€Tel, OpraHu30BaTh Pe3yJIbTaTUBHBIA yU4eOHBIN IpoIiecC.
CucreMHOE WUCHOJNB30BaHUE METOJAa JBYMEPHOM IUIAKTUKH CIOCOOCTBYET
YCBOEHUIO CIIOKHOTO MarTepuajia ¢ OINEPEKEHHUEM Ha HECKOJbKO JIeT. ITO
IPOUCXOJUT B PE3YJIbTaTe€ CHUPATBLHOTO MYyOIUPOBAHUS JAHHBIX M WHGOPMAIINH,
paclIMpeHusl MOJi1 MOHATHM W 3HAHWUW, NPUMEHEHUS B Pa3HBIX CHUTyalUAX H
PaccMOTPEHUS C Pa3HBIX TOYEK 3PEHHUS.

IIpo61emMHbIiT MeTOX

[TpoGmeMHBI METO/I BKIIOYAET CIEKTP MPHUEMOB, KOTOPHIE HCITOIb3YIOTCS
IJIA  BBIMOJIHEHHWS MHTEIUICKTYAIbHBIX 3a7ad, 3aJaHuid W YOPaXKHEHUU C
HEOJHO3HAYHBIMHA  BapHaHTaMU  pa3pelieHus  Y4YeOHBIX WM peallbHBIX
MPOTHBOPEYHMI B YCIOBHSIX HEJIOCTAaTKa WM H30bITKa MHPopMaruu. OcHOBHas
oOpa3oBaTenbHas IeJb MPOOJIEMHOr0 MeETOAa 3aKIIYacTCs B  OBJIAJICHHUH
0OyJalOmMHUMHCS  AHATUTHYCCKUMH  ONEpallisIMH  TaKUMH, Kak, HarpuMmep,
CpaBHEHHE, COOOIIIEHUE, BBIBOJIBI, 32 CUET aKTUBHOW MBICITUTEIBHON JACATEIbHOCTH
B MPOIIECCE PEIICHUs Pa3HOOOpa3HbIX MPOAYKTUBHO-TIO3HABATENIBHBIX 3a/1a4. Bee
3aaHusl  0a3MpYIOTCSd Ha HUMEIONIMXCS 3HAHUAX W YMEHHSAX, OJHAKO
MpelyCMaTPUBAIOT CAMOCTOSITEIIbHBIM MOMCK HOBBIX 3HAHUM, CBEACHUM M (haKTOB,
KOTOpbIE TOTPEeOYyIOTCS IS pelleHuss npoOjieMHON 3amaun. B pesynbraTe
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OCO3HAHHME HEJOCTATOYHOCTH COOCTBEHHBIX 3HAHUU MOTHBUPYET peOeHKa Ha
MOUCK HOBBIX 3HAHUM, & 3TO OJHO U3 BAXKHEUILIUX YCIOBUN TBOPYECKOr'O IroCTa U

pa3BHUTHSI.
Cnemyer o00paTuTh BHHMaHH€ Ha caMO€ BaXHOE JOCTOMHCTBO
npoOJIeMHOTO MeTo/Ja OOY4YEeHHsI — 93TO OBJAJEHUE TEXHOJOTHEH MPUHSITUS

pelieHuid B YCJIIOBUSIX CHUTYallMM HEOINPEIEICHHOCTH W/WIW HEOJAHO3HAYHOCTH,
BJIEKYIIUX 3a COOOM pa3paOOTKy pa3IUYHBIX BapUAHTOB PEIICHUS MPOOJIEMBI,
npeaycMaTpuBammux — Aehunut  UHGOPMANMM W JaHHBIX, (PUHAHCOBBLIE
OTpaHUYEHUS, HEJIOCTATKU PECYPCOB: ChIPbsI, MATEPUATIOB U HHCTPYMEHTOB.

HccaenoBarejabCKU MeTON

Korna peur uzmer o0 wuccleOBaHMM, Yalle BCETr0, BO3HUKAET o0Opa3
YUEHOI'0, KOTOPBIA NPOBOJUT pa3HbIE DKCIEPUMEHTHI, YTOOBI MOTOM 3aBUTH O
HOBOM OTKpPBITUM WU M300pereHuu. lIIKonbHUKKM HE BIAACIOT B TMOJHOW Mepe
TEMHU 3HAHUSMH, YMEHUSAMH U KOMIIETEHUHSAMH, KOTOPBIE IO3BOJISIIOT CAENATh
BBIJIaIOIIIEECs] OTKPBITHE. B paMKkax mporpamMmsl HccliefoBaHUE OYIET CBA3aHO HE C
OTKPBITUEM WJIM HM300pETEHHEM 4Yero-T0 MNPUHLMIHAIBHO HOBOTO, a C
NEPEOTKPHITHEM, TO €CTb C OTKpPBITHEM HOBOTO Uil cebs. DTO MO3BOJIUT
IIKOJIBHUKY OBJIAJIETh METOJAMHU MPOBEICHHUS HCCIEAOBAHUS, ITOCTAHOBKH
JKCIIEPUMEHTOB, IIJIAHUPOBAHUS CBOCH JECATEIbHOCTH.

IIpakTH4ecknut MeTOx

B 0oCHOBY mpakTU4YecKOro MeToja IMOJIOKEHO MOo3TarHoe (HOPMUPOBAHHE
3HAaHUM, YMEHWI, HABBIKOB M KOMIIETEHUMN 3a CYET peaJn3alud MPOEKTOB
NPUKJIAJHON HAITPaBIEHHOCTH, TBOPUYECKUX U MPAKTUUECKUX 3aJaHUM.

[IpakTueckuit METOL — 3TO HE MPOCTO OPraHU3aLMs MPAKTUYECKON YacTH
3aHSATUSA, A OBJIAJICHUE KOTHUTUBHOW COCTABJISIIOLIEH 32 CUET CaMOCTOSTEIBHOIO
NpUOOPETeHNUs 3HAHWW B COBOKYITHOCTH C METOJIOM JBYMEPHOW IUIAKTHKH, a
TaK)K€ MPUMEHCHUS B TOM WM MHOM CTENECHW APYTHMX METOJOB M TEXHOJIOTHUM
o0yJeHHUS.
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YUEBHBIA IITIAH
Ne HaumenoBanue monyis, Konrakrhas pabota Dopmel
TEMBI | y4eOHOr o Kypca oOy4arommxcs ¢ KOHTpOJIs /
penojaBaTesaeM, 4acoB aTTeCTalluu
Teopus | Ilpaktuka | Beero

1. 7 xiacc «Beenenne B mup 64 72 144 HUroroseIit
BEIIECTBY KOHTPOJIb

2. 8 knacc «OCHOBHBIE NtoroBbiii
MOHATHS U 3aKOHBI 56 64 120 KOHTPOJIb
XUMUN

3. 9 kitacc «OCHOBBI 00MIEN HUTtorossrit
XUMUHU. XUMUS 54 66 120 KOHTPOJIb
AJIEMEHTOBY

4, 10 knacc «Oprannyeckas 54 66 120 Hrorosslii
XUMUS KOHTPOJIb

5. 11 knacc «CnoxHbie 56 64 120 NtoroBbiii
BOIIPOCHI XUMUM KOHTPOJIb

Uroro: | | 624 |




KAJIEHIAPHBIN YUYEBHBIN I'PA®UK

HaumenoBanue monyins, yue6noro | ['om oOyuenust | Jlata nayana | Jlata okonuyanusi | KoauuectBo Pexum 3anatun
Kypca oOy4eHus oOyueHuUs y4eOHBIX

4acoB
7 xnacc «BBemenne B wmup | 1 roa 03.09.2023 25.05.2024 144 1 pa3 B Hexento no 4
BEIIECTBY o0y4eHus ypoKa
8 Kkmacc «OCHOBHBIE IIOHATHUS U | 2 TOJ 23.09.2023 25.05.2024 120 1 pa3 B Hexemnto no 4
3aKOHBI XUMHI) oOy4YeHHSI ypoKa
9 kmacc «OCHOBBI 00IIEell XUMHHU. | 3 TOL 23.09.2023 25.05.2024 120 1 pa3 B Hexemto 1o 4
XHUMHS DIIEMEHTOB) oOy4YeHHSI ypoKa
10 ximacc «OcHOBBI 0011IeEN XUMHUH. | 4 TOx 23.09.2023 25.05.2024 120 1 pa3 B Hexemto 1o 4
Opranuveckast XUMHS» o0yJeHus ypoKa
11 xmacc «CnoxkHble BOIPOCH | 4 roA 23.09.2023 25.05.2024 120 1 pa3 B Hexemto 1o 4
XUMHUAN» o0ydeHus ypoOKa

13
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BBEAEHHUE B MUP BEHHIECTB»

7 Kjaace

Kypc «BBenenue B Mup BelIECTB» MPeJHA3ZHAUEH JUIsl yHaIIuXcsl 7 KJIacCoB.

Kypc 3HakoMuT 0O0y4aromuxcsi C OCHOBHBIMHM MOHSTUSMHU, XUMHUYECKUMU
TEOPUSMH, TOCTYIHBIMU OOOOIICHUSIMU MUPOBO33PEHUYECKOr0 XapaKTepa Ha OCHOBE
BBIMIOJTHEHUSI  3aHUMATENbHBIX ONBITOB, pEIHIeHHEe HECTaHAAPTHBIX 3aJad U
yIpa)KHEHUH U 3a]1a4 MOBBIIIIEHHOW CII0KHOCTH.

B pe3yiabTaTe 0ocBOCHHS Y4e0HOr0 Kypca 00y4aloIuiics 10/KeH:

3HATBh. CHMBOJIBI XUMHUYECKHUX JJIEMEHTOB; OTHOCHTENIbHbIE aTOMHBIE U
MOJIEKYJISIpHbIE MacChl (PU3MUYECKHE U XMMHUYECKUE CBOMCTBA BOJBI; (hHU3MYECKUE U
XUMHYECKHUE CBOMCTBA MPOCTOrO BEIIECTBA — KHUCJIOPOJA; XUMHYECKHH COCTaB,
CBOICTBA M NPUMEHEHHE TOPHBIX TMOPOJA: TJIMHBI, MECKa, W3BECTHSIKA, Mpamopa;
XUMHYECKUN COCTaB, CBOWCTBA M MPUMEHEHHWE MHUHEPAJIOB: KBaplla, KaJIbLIUTA,
MarHeTura (MarHUuTHOTO KEJEe3HSKA), pOJIOHUTA, CepHl, 30J10Ta,
ME/IM; XapaKTepU30BaTh KAaueCTBEHHBIM W KOJUYECTBEHHBIM COCTaB MOJIEKYJIbI
BEIIIECTB; OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEIIECTB U UX CBOMCTBA;

yMeThb. 0003HauaTh CUMBOJIOM M 3HAKOM INpPEAMET W/WIN SIBICHUE; CTPOUTH
MOJIeJIb/CXEeMY Ha OCHOBE YCJIOBMM 3a/aull W/Wiu crioco0a ee pelieHus ; NepeBOAUTh
CJIIO)KHYIO IO COCTaBy (MHOI'0OACIEKTHYI0) HHGpOpMalUi0 M3 IpadUyecKoro HIn
(opManu30BaHHOTO  (CUMBOJIBHOTO)  MpPEACTaBICHUS B TEKCTOBOE U
HA00O0pOT; CTPOHTH CXeMy, HaXOJINTh B TEKCTE TpeOyeMyro
UHPOpPMAINIO; OPUEHTUPOBATECSI B COJEPKAHMM HAYYHOTO TEKCTa, IIOHUMATh
LIEJIOCTHBII CMBICI TEKCTa, CTPYKTYpUPOBAThH TEKCT.

TemaTuveckuil JIaH Kypca «BBegenue B MUP BelleCTB)

No HaumenoBanue paznena, KonTaktHas pabora ®opmel
TEMBI TEMBI o0ydJarommuxcs ¢ KOHTpPOJIS /
penoaBaTesIeM, YacoB aTTecTaluu
Teopus | [Ipaktuka | Beero
1 Paznen 1. [TpocTeie 34 30 64
BEIECTBA
6 4 10 | pponTaANBEHBIH

Tema 1. IlepBoHauanbHBIE

onpoc,
XUMHAYECKUE TTOHATHS

TECTUPOBAHHE

2 6 6 12 OHTAJIbHBIN

Tema 2. Kucnopo. dp

ompoc,
Okcunel. BanenatHoCTh

TECTUPOBAHHE

3 Tema 3. KoanuecTBeHHBIE 22 20 42 | bpoHTabHbIHi
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OTHOIIICHUS B XUMUU orpoc,
TECTUPOBAHUE

Pasnen 2. CIoXHbIE 36 44 80
BEIIECTBA

4 | CrnoxxHbl€ BELIECTBA 28 32 60 | dbpoHTaNbHBIHI
orpoc,
IpaKTUYeCcKas
pabora,
KOHTpPOJIbHAs
paboTta

5 | Pemenue 3amau 8 12 20 | dbpoHTaNIbHBIHI
orpoc,
paKTHYeCKast
pabora,
KOHTPOJIbHAS
paboTta

HTroro: 70 74 144

Conep:xanue kypca «BBeenne B MUP BellleCTB»

Tema 1. HepBOHa‘IaHLHLIG XUMHYCCKHUC ITOHATUA

Teopus: EcTecTBeHHBbIE HayKh. XUMHUS B CHCTEME €CTECTBEHHBIX HaAYK.
Hayunblii MeTon mo3HaHUsS. XHUMHUS — HayKa O BEIIECTBAX M MX NPEBpAILCHUSX.
Uctopuss xumun. Anxumus. CoBpemMeHHass xuMus. BemiectBa M uX arperatHbie
coctosinvsi. MHIMBUyalbHBIE BElIeCTBA U cMecu. PazneneHue cMeced. ATOMBI.
Xumuueckue 2yeMeHThl. OTHOCHUTENbHBIE aTOMHAasT M MOJEKYJspHAas Macchl.
XuMudeckue bopMYyIIBL. Monekybl. ATOMHO-MOJIEKYJISIpHas TEOpHs.
Knaccuduxanus BemectB. IIpocThie W cloKHBIE BeliecTBa. THIBI XUMHYECKHUX
peakuuii. Pearent. Mcxonnsie BemecTsa. [IponykTel peakuuun

Ilpaxmuxa: Pabora B xumudeckoi naboparopuu. TexHuka O€30MacHOCTH.
OkcnepumenTt. M3ydenme mabGopaTtopHoi mocyabl. OmpenencHUE MacCOBOW JOTHU
3JIEMEHTa B XUMHUYECKOM COeAUHEHNU. MoeupoBaHue MOJIEKY BEUIECTB.

Ocnognbie Memoobl U Popmbl pearu3ayuu CoO0epHCaAnUs NPOSPAMMbL:

HaIJISIAHBIC: MPE3eHTalINs,

CJIOBECHBIE: BUJICOJICKIINS,

NpaKTUYECKUE: pelIeHre 3a1ay.

Cpeocmea obyueHus: NEPCOHAIbHBIA KOMITBIOTEP C BBIXOJIOM B UHTEPHET;
JEMOHCTpAlMOHHbIE MaTEepUaibl; 00yYarollue U IEMOHCTPALIMOHHBIE (D alIbI.

Dopma noosedenusi umMo2o8: TECTUPOBAHUE
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Tema 2. Kucnopoa. Okcuapl. BaieHTHOCTB

Teopusa: Kucnopon. Ilomyuenue kucimopona B jabopaTopur. XUMHUUYECKHUE
cBoiictBa kuciopoaa. Oxcunasl. BanentHocts. Bo3gyx. I'opeHuwe BemiecTB Ha
Bo3ayxe. Knaccudukanuus okcunos. [Ipumenenue okcuaos. [loayuenue kuciopoaa B
MPOMBIIIJIEHHOCTH.

Ilpakmuka: CoctaBnenue ¢opmyn okcugoB. TexHuka 0e€30MacCHOCTH.
OKCIEPUMEHT: MOJYyICHHE OKCUIO0B

OcHogHble Memoovl U PopMbl peanu3ayuu COOEPHCaAHUsL NPOCPAMMbL.
HarJsiHbIC: IPE3CHTAIS,

CJIOBECHBIE: BUJICOIEKIIMS,

paKTUYECKUE: pEUICHUE 3a1aY.

Cpeocmea ob6yuenus: IEPCOHATBHBIN KOMIBIOTEP C BHIXOJOM B MHTEPHET;
JIEMOHCTPAIMOHHBIE MaTepUasbl; 00yJarolue U IEMOHCTPAIIMOHHbBIC (DaiiIbl.

Dopma nooseoderus: uMo2o8: TECTUPOBAHUE
Tema 3. KonmuvecTBeHHBIE OTHOIICHHS B XUMUHU

Teopus: Monb — enuHUIIA KOJIMYECTBA BellecTBa. MonsipHass macca. MosbHas
noJist. 3akoH ABoraapo. Moisipablii 00beM ra3oB. [ImoTHOCTB TazoB. CMecH ra3on

Ilpakmuxa: BpiBox XuMu4eckod (GopMysnbsl BelecTBa IO AJIEMEHTHOMY
cocTaBy. Pacuer maccbl peareHTOB WM MNPOAYKTOB IO YPaBHEHUSAM XHMHUYECKHUX
peakuuii. Pacuer o0bemMa ra3000pa3HbIX pEareHTOB WM MPOIAYKTOB MO YPaBHEHUSIM
XUMHYeCKuX peakumit. Ormpezaenenne (HOpMya HEM3BECTHBIX  BEIIECTB IO
YPaBHEHUAM XUMHUYECKUX PEAKIIUM.

OcHogHble MemOoObl U POPpMbL Pearu3ayuu COOEPHCAHU NPOCPAMMbL.

HarJsiIHbIC: MIPE3CHTALS,

CJIOBECHBIE: BUJICOJICKLINS,

IIPAKTUYECKHUE: PELICHUE 3a]a4.

Cpeocmea 0byuenus: IEPCOHABHBIA KOMITBIOTEP C BBIXOJIOM B HHTCPHET;
JEMOHCTPAIMOHHBIC MaTepUaiIbl; 00yJarone U IEMOHCTPAIIMOHHBIC (Daiiibl.

Dopma noosedenus: umMo208: TECTUPOBAHUE

Pasnen 2. CiioXHEIE BEMIECTBA

Tema 4. CnoxHble BelIeCTBA.
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Teopusa. llpaBuna sddexktuBHON paboThl ¢ maHHBIMU. OlleHKa KadecTBa
nanubix (Bepudukanus). [lomnora uubopmanmu. TexHuku o00paOOTKU JaHHBIX
CpPeACTBAMU DJIEKTPOHHBIX Tabnul. BanentHocTs. CTpyKTypHbIE (QOPMYIIBI.
bunapueie coenunenusa. Okcuapl. Okcuabl, UX cocTaB M Ha3BaHUs. OKCHUABI
MOJIEKYJISIPHOTO M HEMOJIEKYJsipHOro cTpoeHud. Kwucnorsl. CocTaB KHUCIOT U
kinaccudukanusa. MHIUKATOpPHl M U3MEHEHHE HMX OKPacCKU B PA3IUYHBIX Cpejax.
IIpencraBurenu kucnoT. CepHast U COJIsIHAsI KUCIOThI, UX CBOMCTBA W MPUMEHECHHUE.
Kucnotsr OpraHu4ecKue " HEOPraHUYECKHUE. OcHoBaHusl. Cocran
ocHoBanuii. Knaccudukanus. IlpencraBurenn ocHoBanuid. Illemodyun: THAPOKCHIBI
Hatpus, kanusa U kanbiusa. Conu. CoctaB coineil. Ha3zanue coseit. IlpencraBurenu
comeil. Tlamur wu  kanpuMT: cCBoOMicTBA W mnpuMmeHeHue. Kiaccudukanus
HEOPraHMYECKUX BEIIEeCTB. XUMUSI B ObITY. XHUMHS Ha KyxHe. XHUMHUYECKUE
npodeccuu. YueHble-XUMUKU HOOEJIEBCKUE JIaypeaThl.

Ilpakmuxa.  CoctaBiaenue  (opMyn  cojiei  KUCIOPOAHBIX  KHUCIIOT.
Knaccudukanus cosneil mo npusHakKy pacTBOPUMOCTH. Perienue 3amau mo Teme:
«Oxcunpl U OcHOBaHUs». Pemenwe 3amau mo Teme: «KuCIOTBI U commy.
[TpakTrueckast paborta Ne 5 «Pacmo3naBanue Kj1acCOB HEOPTraHUYECKUX BEIIECTBY

Dopma noodsedeHuss umo2os. KOHTpOJbHas pabota "OCHOBHBIC KJIACCHI
HEOPraHWYECKUX COCTUHEHUI".

Tema 5. Pemienue 3agau.
Teopus. TloBropenue TeMbl «IIpoCThIE U CII0KHBIE BEIIECTBAY.

Ilpakmuxa. Pemienue 3ama4 no teme «IIpocThie U CIIOKHBIE BEIIECTBAY.

Dopma no08edeHUs. umozos: KOHTPOJIbHAS paborTa.



METOANYECKHNE MATEPHAJIbBI
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Ne | HazBanue paznena, | @opmMbl yueOHOTO DopMBbI, METOJIBIL, MarepruaibHO-TEXHUYECKOE DopMbl
n/m TEMBbI 3aHATUA pueMbl O0y4YEeHUSI. OCHAIlleHUE, TUAAKTUKO- KOHTPOJIs1/
[Tenarornueckue METOAUYECKUIA MaTepHa aTTecTaluu
TEXHOJIOTUU

1 | IlepBonavansueie | KomOunupoBanHas. | OObICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; dpoHTaNBHBIN
XUMUYECKHE WJUTFOCTPATUBHBIN. 2) Ilpe3enTarumu; ompoc,
MOHSITUS YacTUYHO-TIOUCKOBBIH 3) Buneo ypoku; TECTUPOBAHUE

HccnenoBaTenbCcKui. 4) TecTsl.

2 | Kucnopon. KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIE KOHCIIEKTHI; OpoHTAIBHBIN
Okcupl. WJUTFOCTPATUBHBIN. 2) IlpesenTarium; oTpoc,
BanentHocTth YacTUYHO-IIOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHHUE

UccnenoBatennckuid. 4) TecTsl.

3 | KomnuectBennbie | KomOunupoBanHasi. | O0BsSCHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; @pOoHTANBHBIN
OTHOILLEHHUS B WJLTFOCTPATUBHBIN. 2) IIpe3eHTanumy; ompoc,

XUMUH YacTUYHO-TTIOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHUE
UccnenoBatensckuid. 4) TecTsl.
4 | Cnoxuble KomOunupoBanHnas. | O0bsICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; OpoHTaAIBHBIN
BEIIECTBA WJUTFOCTPATUBHBIMN. 2) Ilpe3enTarum; ompoc,
HacTUYHO-TIOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHUE
HccnenoBaTenbCKuid. 4) TecTsbl.
5 | Pemenne 3amau NunuBunyanbHasgs | YaCTUYHO-IIOUCKOBBIN 2) IlpesenTanumy; KOHTpPOJbHAsA
HccenenoBaTenbCKuid. 3) Buneo ypoku; paboTta

4) TecTsbl.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«OCHOBHBIE IOHATHUA U 3AKOHbBI XUMHUN»

8 kiacc

Kypc «OcHOBHBIE TTOHATHS M 3aKOHBI XUMHUW» MPEAHA3HAYCH JIJIS YYAIUXCS
8 KJIaCcCOB.

[Iporpamma mpemHa3HadyeHa JUIsl  YYaIIUXCs, KOTOPHIM  HEOOXoauMa
yriayOJeHHas MOATOTOBKA K Pa3MYHBIM TypaM BCEPOCCHUUCKOW OJUMITUAIBLI 10
xuMmuH. [lpu TpoBeICHWM 3aHATHN aKIICHT JEJacTCs Ha COBEPIICHCTBOBAHUC
3HaHWH, YMEHUU B PCIICHWW OJIMMIMAJHBIX 3a7ad 10 XUMHUHU, MPOOYKICHHE H
3aKpeIUIeHne WHTEpeca K yriayOJeHHOMY U3YYCHHIO TIpeAMETa, pPa3BUTHE
TBOPUYECKHX CIOCOOHOCTEH. AKIIGHT JeNlaeTCsd Ha MPaKTUKO-OPHCHTHPOBAHHBIN
MOJIXO0/1 ¥ po0IeMHOe 00yUeHHe.

B pe3yabTaTe 0cBOeHHS Yy4eOHOr0 Kypca 00y4aluiics 10/KeH:
3HATh:

- XapakTepHbIe 0COOCHHOCTH 3JIEMEHTOB pa3InyHbIX rpymmn [lepuoanyeckoit
cuctemsbl JI.1. Menaeneena;

-0 XUMHUHU S-DJIEMEHTOB: UX CIEKTPaJbHBIX XapaKTEPUCTUKAX U (PUUKO-
XMMHMYECKUX CBOWCTBAX COCIMHEHMM, & TaKXE€ O HAXOXICHUM UX MUHEPAIOB B
npupoje (CUIbBUH, TAINUT, OAPUT. U3BECTHSIK U T.11.);

- QJITOPUTMBI PEIICHMs] TUIIOBBIX 3aJa4 W3 OJMMIIMAA, a TaKXKe YMEThb
HaXOJUTh U MPUMEHSTh UX IIPU PEIIEHUH KOMOMHUPOBAHHBIX 33]1a4;

- THIIBI KPUCTAIINYECKUX PELIETOK U YMETh OIPEAEIIATh UX INIOTHOCTb.

yMeTh:

- aHAJIM3UPOBATh YCIIOBHUSI TEOPETUUECKHUX 3aJ]1a4, YUUTHIBAThH MPU PELICHUU
UHGOPMAIIHIO O (PU3NKO-XMMHUYECKUX CBOMCTBAX T€X WJIM UHBIX BEIIECTB;

- pelaTh pacyeTHbIE 3a/1a4M C UCMOJIb30BAHUEM IOHITUN «MaccoBas JOJIs»,
«KOHCTAHTa AUCCOLMALUNY», «CKOPOCTh XMMHYECKOW PEaKUHUHN», «KOHLICHTPALMS
BEIIECTBAY;

- pelmaTe 3aa4u Ha PUTOTOBJIIEHUE PACTBOPOB U CMECEU C UCIIOJIb30BAHUEM
0oJee KOHIICHTPUPOBAHHBIX PACTBOPOB WIIM KPUCTAILIOTUIPATOB;

-HaxXOJWTh Pa3HULY MEXKIYy 3apsSaoM, BaJlCHTHOCTBIO M  CTEICHBIO
OKHCJICHUSI, YMEHUE ONPEACIATh UX JJIsl PA3JIMYHBIX YACTHII;

- MPOBOJUTh TEOPETUUYECKUIl pacyeT Macc M OOBEMOB pEareHTOB It
MPOBEJICHUSI CUHTE30B U YMEHUE OIPECIUTh BbIXOJ] XUMUYECKON PEAKIUH;

- IMCaTh YPABHEHUS TUIPOJIN3A U ONPEAEIATH IO HEMY PEAKLIUIO CPEIBI.
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TeMmaTHuyeCKU NJIaH Kypca «OcCHOBHbIE NIOHATHSA U 3AKOHbLI XUM UK

Ne HaumeHnoBanue monyis, KonrakrHas padota Dopmel
TEMBI yueOHOro Kypca o0y4aroImuxcs ¢ KOHTpOJIs /
IpernojaBaTesieM, YacoB | aTTeCTALUU
Teopus | [Ipaktu | Beero
Ka

1. | [IpaBuia TeXHUKH 2 2 | bpoHTANIbHBI
Oe3omnacHocTu. Bregenue. 1 OIpoc

2. | TeopeTHyeCKUE TTOJIOKCHHUS 14 14
1 00III1e BOMPOCH XUMHUHU

3. | Jlextust Ne 2 «CoBpeMeHHbIC 14 14
NPEICTABICHUSI O CTPOSHUH
aroma. [leppoanuecknit
3aKOH

4. Jexumsa Ne 3 «Xumuueckue 4 4
peaKium»

5. | [IP3-1 «Permienue 3ama4 mo 14 14 | ppoHTANIBHBI
XUMHUH C DJIEMEHTaMH i ompoc
KayeCTBEHHOTO aHaJIN3a»

7. I1P3-2 «3amaun Ha 12 12 | bpoHTANBHBI
BBIUHCIICHUE MACCHI ¥ ompoc
(o0BeMa) KOMITOHEHTOB
CMECH»

8. JlaGopaTopHBIN MPaKTUKYM 10 10 | otuet o
«CBoOICTBa METAJNIOB U UX nabopaTopH
COETMHEHU» oif pabote
JlaGopaTopHBI MPaKTUKYM 10 10
«CBOMCTBA HEMETAJIJIOB U UX
COCTMHEHUI»

9. ITP3-3 «Boxa. PactBopb» 24 6 30 | ycTHBIH

OIpocC
10. HToroBsIii TeCT. 2 2 | TECTUPOBAaHH
e

11. HToroBast KOHTpOJIbHAs 2 2 | KOHTpOJIbHA
pabora. s pabora

12. Ananms Tecta u 4 4
KOHTPOJIbHOU paOOThI.

Nrorosoe 3ausTue. 2 2
Hroro: 56 64 120

Conepmaﬂne Kypca «OCHOBHBIE IOHATHSA M 3aKOHBI XMMHUH»
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Tema 1. BaxkHelmne Ki1acchl HEOPTaHUYECKUX COETUHEHUI

Teopus: I'eHeTHyecKHMU psaa MeTawia. | eHeTHYeCKW psAx HeMeTaa.
OO0mast xapakTepuCTUKA OKCUAOB W TUIAPOKCHIOB. AMQOTEpHbIE THAPOKCHUIBI.
CpolictBa aMm@oTepHbIX coeauHeHH. ['eHeTMueckass CBA3b MEXAYy KiaccaMu
Heopranuyeckux coeauHeHuil. ConenonoOHble BeniecTBa. JleTyune BOAOpOJHBIE
COCIMHCHUS.

Ilpakmuxa: Pabota B xumuyeckoi nabopartopun. TexHHKa O€30MaCHOCTH.
OxcnepumeHnT. [lomyueHne ruipokcuja aatOMUHHS M UCCIEIOBAHUE €r0 CBOMCTB.
[Tonyyenue ruapokcuaa IIMHKA M MCCIEIOBAaHUE €ro cBOWMCTB. KauecTBeHHbIE
peaKiuu.

OcHogHble MemoObl U PopMbl peanu3ayuu COOEPHCaAHUsL NPOCPAMMbL.

HarJsiIHbIC: MPE3CHTALINS,

CJIOBECHBIE: BUJICOIEKIIHS,

paKTUYECKUE: pEUICHUE 3a1aY.

Cpedcmesa 06yuenus: IEpCOHATBHBIA KOMIIBIOTEP C BEIXOJIOM B MHTEPHET;
JIEMOHCTPAlIMOHHBIE MaTepHalbl, OOydYalIlue W JIEMOHCTPAI[OHHBIC
(babI.

Dopma nooseoderus: uMo2o8: TECTUPOBAHUE

Tema 2. CoBpeMeHHbIE MPEICTABICHUS O CTPOEHUH aTOMa.
[lepunoauueckuii 3aK0H

Teopus: Knaccudukanus XUMUYECKUX JIeMeHTOB. [leproanyueckuii 3aKOH.
[Tepuonpr. I'pynmbel.  XapakKTepUCTHKa 3JIEMEHTAa IO €ro  MOJIOKEHUIO B
nepuoauueckoit  cucreme. CrtpoeHue aroma. Sapo aroma. M30TOIBL.
PannoaktuBHOCTB. SlnepHBIe peakiuu. DNEKTPOHBI B aTOMe. ATOMHBIE OpOUTaIH.
DneKTpoHHbIE KOHPUTYpaIy aTOMOB. VI3MEeHEeHHsI CBOMCTB JIEMEHTOB B MEpUOIaX
U I1aBHBIX noArpynmnax [lepuognyeckoi cuctemMbl. DNEKTPOOTPULIABTEIBHOCTD.

IIpakmuxa: Peluienue 3aia4 ¢ UCMOJIB30BAHUEM CTEXMOMETPUYECKUX CXEM.
3ajmaun Ha aTOMUCTUKY. 3aJayd Ha BbIYUCIEHHE Macchl (00bE€Ma) KOMIIOHEHTOB
cmecu. PabGora B xumumueckoil mabopatopuu. TexHmka OE30MaCHOCTH.
DKCIEPUMEHT.

OcHognbie MemoObl U Popmbl pearu3ayuu CoOOepPHCaAnUs NPOSPAMMbL.

HaIJISIAHBIC: MPE3EHTalINs,

CJIOBECHBIE: BUJICOIECKIIHS,

MPaKTUYECKUE: pEelICHUE 3a1ay.

Cpeocmea obyueHus: NIEPCOHAIbHBIM KOMITBIOTEP C BBIXOJIOM B UHTEPHET;
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JEMOHCTPALIMOHHBIE MaTepHalbl, OOydYalolue W JIEMOHCTPAIOHHBIC
(ainbl.

Dopma noosedenusi uMo2o8: TECTUPOBAHUE
Tema 3. CtpoeHue BemiecTna

Teopusa: Xvumudeckas cBs3b M dHeprus. KoBaieHTHas cBaA3b. CBoMcCTBa
KOBAJICHTHOW CBs3U. MoHHas cBs3b. MeXMOIIEKyIsApHbIE CBA3U. BajneHTHOCTH U
creneHb okuciaeHuss. CtpoeHue Moiekyil. Tsepabie Bemectsa. CTpoeHHE TBEPIBIX
Ten. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Ilpakxmuka: CoCTaBI€HUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIL.
Pa6ora B xuMunueckoit naboparopun. TexHuka 6€30MacHOCTH. DKCIIEPUMEHT.

OcHogHble MemoOvl U PopMbl peanu3ayuu COOEPHCaAHUsL NPOCPAMMbL.
HarJsiHbIC: PE3CHTaIHS],

CJIOBECHBIE: BUJICOIEKIIHS,

NpaKkTUYECKUE: pEUICHUE 3a1a4.

Cpedcmesa 0b6yuenus: IEpCOHATBHBIA KOMIIBIOTEP C BEIXOJIOM B HHTEPHET;
JIEMOHCTPAlIMOHHBIE MaTepHalbl, OOydYalIlue W JIEeMOHCTPAI[OHHBIC
(baibI.

Dopma nooseoderus: uMo2o8: TECTUPOBAHUE
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No HasBanue pasnena, ®opmbl yueOHOTO DopMBI, METOIbI, IPUEMBI MarepuanbHO-TEXHUYECKOE OCHAILICHHUE, Dopmsbl
H/H TEMBI 3aHATUA O6y‘ICHI/I$I. HeI[aFOFI/I‘IeCKI/IC JAUTaKTHUKO- MGTOI[I/ILIGCKI/II;'I Marcpuall KOHTpOJI?I/
TEXHOJIOI'H aTTecTannuu

1 | Tema l. Komb6unupoBanHnas. | O0bsICHUTETHHO- 1) OnopHbIe KOHCIIEKTHI; dpoHTaNBHBIN
Baxuenmme WJUTFOCTPATUBHBIM. 2) Ipe3enTanumu; OI1poc,
XUMUYECKHE YacTUYHO-TIOUCKOBBIHT 3) Buneo ypoku; TECTUPOBAHUE
TOHSITUSL U 3aKOHBI. HccnenoBatenbCkuii. 4) TecTsl.

2 | Tema 2. KombunupopanHnas. | O0bsICHUTEIBHO- 1) OnopHbIe KOHCIIEKTHI; OpoHTANBHBIN
CoBpemMeHHbIE WJUTIOCTPATUBHBIM. 2) IlpesenTaruu; ompoc,
MPEJCTABICHUS O YacTUYHO-TIOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHUE
CTPOCHUU aTOMa. HccnenoBaTebCKuid. 4) TecTsl.

3 | Tema 3. Ctpoenue | KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHbIe KOHCIIEKTHI; OpoHTaTBHBIN
BEILECTBA. WJUTFOCTPATUBHBIN. 2) IIpe3enTanumy; ompoc,

YacTUYHO-IOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHHE
UccnenoBarensckuid. 4) TecTsl.

4 | Tema 4. KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; OpoHTaAIBHBIN
XUMHYECKHUE WJUTFOCTPATUBHBIM. 2) IlpesenTarum; ompoc,
pEaKUnH. HacTUYHO-TTIOUCKOBBIN 3) Buneo ypoku; TECTUPOBAHUE

HccnenoBaTenbCKuid. 4) TecTsbl.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«OCHOBBI OBIIEV XUMHWHU. XUMUA SJIEMEHTOB»

9 kiaacce

Kypc «OcHoBbl 00mieil xumuu. XuUMHUS 3JIEMEHTOB» MpeAHa3HAyYeH ISl
ydamuxcs 9 knacca.

B kypce cucremarusupyrorcs W 0000IIAIOTCS XMMHYECKUE 3HAHMS,
HEO0OXOIMMBbIE JJI1 TOHUMAaHHsI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COETMHEHHM, UX
CTPOCHUS U CBOMCTB.

Kypc no3Bossier oOydaromumcsi MOBTOPUTH CTENEHb OKUCIEHUS, OMHApHBIE
COCIMHEHHUS, TUIBl XMMHYECKOW CBS3M, XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOpPraHMYEeCKUX COEJIMHEHHUM, KPUCTAJNIMYECKHE BEIECTBA, YHUCTHIE BEIIECTBA U
CMECH.

B pe3yabTaTe 0cBOeHHS Yy4e0HOr0 Kypca 00y4aluuiics 10/KeH:

3HATh.

-CHUMBOJIbI ~ XMMHWYECKHX  DJJIEMEHTOB, OTHOCHUTECIILHBIE aTOMHBIE H
MOJICKYJISIPHBIE MAacChl (PU3MYECKHE U XMMUUYECKHE CBOMCTBAa BOJBI; (puznueckue u
XMMHUYECKHE CBOMCTBA BEIIECTB, CBOMCTBA W NMPUMEHEHHE TOPHBIX MOPOJ: TJIMHBI,
NecKa, M3BECTHAKA, MpaMopa; XUMHYECKUH COCTaB, CBOMCTBA M IPUMEHEHHE
MUHEpAJIOB: KBaplia, KaJblMTa, MarHeTUTa (MarHUTHOTO >KEJE3HsKa), POJIOHHUTA,
Cephl, 30JI0Ta, MEIH; XapaKTEepHU30BaTh KAYECTBEHHBIH M KOJWYECTBEHHBIM COCTaB
MOJIEKYJIbI BEIIECTB; OCHOBHBIEC KJIACChl HEOPTAaHMYECKUX BEIIECTB U UX CBOICTBA;

- OCHOBHBIC MMOHATHS XUMHUHU, ONPEICIICHHBIE COJIEPKAaHUEM;

- 3aKOHBI COXPAHEHUSI MACChl U DHEPTUU;

- IEPUOIUYECKHN 3aKOH;

- CBOMCTBA HEMETAJUIOB M UX COCTUHCHUH.

YMETh!

- NOPOBOJWTH BBIYUCIIEHHUS, CBSI3aHHBIE C BBIPAKECHUEM KOHUECHTPALUU
BEIIECTB;

- HCMOJB30BaTh MPUOOPETEHHBbIE 3HAHWS W YMEHUS B MPAKTUYECKOU
JNEATENbHOCTU U MIOBCETHEBHOM KU3HU JJISL:

- OOBSICHEHHS] XMMHYCCKUX SBJICHUH, POUCXOANINX B MPUPOJE, OBITY U Ha
MPOU3BOJCTBE;

- OIpPENENICHUsT BO3MOXHOCTH MPOTEKAaHHS XHUMUYECKHX NPEBPAIICHUUN B
Pa3IMYHBIX YCIOBUSAX U OLEHKHU UX MOCIIEICTBUN;

- 3KOJIOTHYECKH I'PaMOTHOTO MOBEACHHUS B OKPYKAIOLIEH CpEE;

- OLICHKH BJIUSHUSA XWMHUYECKOTO 3arpsi3HEHHS OKPYXKAaKIIEH Cpelabl Ha
OpraHu3M 4YeJIOBEKa U JPYTHE KUBbIE OPraHU3MBbl;
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- Oe3zonmacHOro oOpalleHuss C TOPIOYMMU M TOKCUYHBIMH BELIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM;

- TPUTOTOBJIICHHUSA PACTBOPOB 3aJaHHON KOHIIGHTpAlMKd B OBITY W Ha
MIPOU3BOICTBE;

- KPUTHYECKOH  OIEHKH  JIOCTOBEPHOCTH
IIOCTYIIAIOLIEW U3 Pa3HbIX UCTOYHUKOB.

XUMHYECKOW  uH(pOpMaIuu,

TemaTnuecknii miian kypca «OcHoBbI 001eli XUMHH. XMMHUA 3J1€MEHTOB»

Ne HanmeHnoBanue Moy, KoHrakTHas pabota DopmeI
TEMBI yueOHOro Kypca oOy4aroImuxcs ¢ KOHTpOJIs /
IIPENoaBaTesIeM, 4YacoB | aTTECTAIMH
Teopus | [Ipaktu | Beero
Ka
1. | [IpaBuia TeXHUKH 2 2 | hpoHTANIBHBI
Oe3omacHocTH. BBenenue. 1 o1poc
2. | JIexuusa Nel «OcHOBHbIE 17 17
TOHSITHSI ¥ 3aKOHBI»
3. Jlexmust Ne 2 «OCHOBBI 9 9
o01IeH XUMHI
4. | I1IP3-1 «XuMu4ecKue 13 13 | dpoHTANBHBI
IPEBPAIEHNUS BEIIECTBY i onpoc
1| TIP3-2 «PacTBOpBI» 11 11 | ¢ppoHTaNBHEI
1 OIpocC

2. | TIP3-3 «3aKOHOMEPHOCTH 7 19 26 | bpoHTaIBHBI
IPOTEKAHUS XUMHUYECKUX i ompoc
peaKIumn»

3. | JJaBopaTOpHBIN IPAKTHKYM 19 5 24 | oTuer 1o
«Pemenne nabopaTopH
AKCIIEPUMEHTATBHBIX 3a71a4» oif pabote

4. | JTabopaTOpHBIH PAKTHKYM 3) 5 | oT4eT no
«CBOMCTBA HEMETAJIJIOB M MIX nabopaTopH
COEJIMHEHUI oif pabote

5 | TIP3-3 «TurpoBanue, €ro 6 6 | ycTHBII
BUJIBD» orpoc

10. HToroBwlii TECT. 2 2 | TECTUPOBAaHH
e
11. HToroBast KOHTpOJIbHAs 2 2 | KOHTpOJIbHA
pabora. s paboTa
12. Ananus Tecta u 2 4 4
KOHTPOJIbHOU pabOTHI.
13. HTorosoe 3aHsTHE. 1 2 2
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Hroro: 55 71 126

Conep:xxanune kypca «OCHOBBI 001Ied XMMHUU. XUMHUS 3JIEMEHTOB»

Tema 1. BemecTBo 1 XMMHUY€ECKast peakus

Teopusi:  ATOMBI, MOJEKYNbl, BEIIECTBA. XHUMHUYECKHE PEAKIUU U HX
kinaccupukanuu. TemoBble 3P¢deKTsl XUMUYECKON peakiuu. TepMoxumuyeckue
ypaBHeHus. 3akoH ['ecca u ero cienctBus. CKOPOCTh XUMUYECKON peakluu. 3aKOH
JEUCTBYIOMINX MaccC. 3aKOH JEHCTBYIOIIMX MAacC. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT
TEMIEpaTypbl. DHEPrusi aKTHUBAUUMU. XHMHUYECKOE paBHOBECHE. XHUMHUYECKOE
paBHoBecue. Koncranta paBHoBecus. [lpunuun Jle [atense. DnexkTpoauTuyeckas
mucconranus. Koncranta auccommanuu. KuciaotHocts cpensl. Bomopoansiid
nokazarenb. MonHble ypaBHeHMs. ['uaponus. XuMHUecKHe MCTOYHUKHA TOKA.
DIIEKTPOJIU3.

Ilpakmuxa: PacueThl 1O TEPMOXMMHUYECKMM YpaBHECHHSAM. 3ajadyd Ha
PacTBOPBI: KPUCTAJUIOTHUAPATHI, OJICYM, PACTBOPUMOCTbH, MOJISIpHAS KOHIICHTpAIIHS.
Onexktponu3. 3akoH Dapanes. 3agaun Ha 3akoH l'ecca, cTaHgapTHAas SHTAIBIUS
peakiuu. PaGora B xumuyeckoi saboparopuu. TexHuka 0€30MacHOCTH.
OkcniepuMeHT. KauecTBeHHBIE peaklMM Ha HOHBI M HEKOTOphIE Ta3000pa3HbIC
BemecTBa. OnpeaesieHue CoJie U UX Cpejl PaCTBOPOB.

OcHogHble MemoObl U hOpMbL peanru3ayuu COOepIHCAHUL NPOSPAMMDBL!

HaTJISITHBIC: MPE3eHTaIINS,

CJIOBECHBIE: BUEOJIEKIIHS,

IPaKTUYECKHUE: pelieHre 3a1a4.

Cpeocmea ob6yuenus: IEPCOHATBHBIN KOMIBIOTEP C BHIXOJOM B MHTEPHET;
JEMOHCTPAIMOHHBIE MaTePUAIbI; 00yYaIOne U JEMOHCTPAIIMOHHBIC (DAMITBI.

Dopma noosedenusi umMo208: TECTUPOBAHUE

Tema 2. OCHOBBI KOJIMYECTBEHHOT'O aHAIN3a

Teopus: Tutpumetpuueckuii (oObemMHBIN) aHaMM3. (OCHOBHBIC TTOHATHS
Tutpant. Touka SKBHUBAJIEHTHOCTH. AJMKBOTHas n0Js (anukBoTa). HMHTepBai
nepexoga wuHAMKaropa. KpuBas TuTpoBaHus. PeakTuBbl, NpUMEHSEMBIE B
TUTPUMETpUUYECKOM aHanu3e. OKUCIUTEbHO-BOCCTAHOBUTEIBHOE THUTPOBAHUE.
IIepmanranaromeTpusi. HNonomerpust. HNonnmeTpusi. BbpomomeTpusi.
Juxpomaromerpusi. KucioTHo-0CHOBHOE TUTPOBAHHUE.

Ilpakmuxa: CnocoObl BbIpaXEHUSI KOHIIEHTPAIMd B TUTPUMETPUUYECKOM
aHanmuse. [IpuroroBimeHwe pacTBopa CcOJIeM HYKHOM KOHLEHTpauuu. Peakiuun
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OKHCJICHUSA-BOCCTAHOBIEHUA.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  MOTCHIHAJIBI.
Ypasuenue HepHcra.
OcHogHble MemoOvl U PopMbl peanu3ayuu COOePHCaAHUs NPOCPAMMbL:
HarJsiIHbIC: IPE3CHTALS,
CJIOBECHBIE: BUJICOIEKIIHS,
IPaKTUYECKHUE: pEUICHUE 3a1aY.

Cpeocmea obyuenus: IEPCOHATBHBIN KOMIBIOTED C BBIXOJOM B MHTEPHET;
JIEMOHCTpAIMOHHbIE MaTepUasbl; 00yJarolue U IEMOHCTPAIIMOHHbBIC (DaliIbL.

Dopma noosedenus: uMo2o8: TECTUPOBAHUE
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Ne | HazBanue paznena, | @opmMbl yueOHOTO DopMBbI, METOJIBIL, MarepruaibHO-TEXHUYECKOE DopMbl
n/m TEMBI 3aHATUS nIpreMbl 00ydeHUSI. OCHAILICHUE, TUAAKTUKO- KOHTPOJIs1/
[lemarornueckue METOANYECKUNA MaTepHall aTTecTaluuu
TE€XHOJIOTUU
1 | BemectBo u KomOunupoBannas. | O0bsICHUTENbHO- 1) OnopHbIE KOHCIIEKTHI; TECTUPOBAHUE
XUMUYECKAsS WJUTFOCTPATUBHBIN. 2) IIpe3enTanuu;
peakuus YactuuHo-niouckoBsiid. | 3) Bugeo ypoku;
4) TecTsl.
2 | OcHOBBI KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIE KOHCIIEKTHI; TECTUPOBAHHE
KOJIMYECTBEHHOT O WJUTFOCTPATUBHBIN. 2) IIpe3enTanumy;
aHaIM3a YactuuHo-nouckoBsiil. | 3) Bugeo ypoku;
UccnenoBatennckuid. 4) TecTsl.
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PABOYAA NMPOIPAMMA YHEBHOTIO KYPCA
«OPTAHUYECKAA XUMUA»

10 xaacc

Kypc «OcnoBbl 0o0mieli xumuu. OpraHuyeckass XUMHUs» TpeAHA3HA4YCH IS
yuamuxcs 10 kmacca.

B kypce cucrematusupyroTcs ©u 0000MIAIOTCS XUMUYECKHUE 3HAHUS,
HEOOXOUMBbIE JJIsI TIOHUMaHUs OCHOBHBIX KJIACCOB OPTraHUYECKUX COCIUHEHUM, UX
CTPOCHHMS U CBOMCTB, OCHOB OOIIEH XUMUHU.

Kypc mno3Bosmsier oOy4aromumcsi TMOBTOPUTH CTPOSHHE aToma, CTEINCHb
OKUCJICHUS, TUIIBI XUMUYECKOMN CBS3HU.

B pe3yjIbTaTC OCBOCHUA yqe6H0ro KypcCa O6yanOHlHﬁCH JOJI2KCH .

3HATh:
— OCHOBHBIC TIIOHATHS OPraHUYECKOW XHMHH: OCHOBHBIC IIOJIOKCHHS TCOPHUH
XuMH4eckoro crpoeHus A. M. bytiepoBa. CTpoeHHE OpPraHUYECKUX BEIECTB,
BaJCHTHOCTb, HM30MEPHUsS, TOMOJIOT, XHPAJIbHOCTb, OITHYECKAas H30MEpHs,
HOMEHKJIaTypa OPTaHUYECKUX BEIIECTB, KIaCCU(DUKAINS OPTaHUYECKUX PEaKIIHA.

— OCHOBHBIE CBOIMCTBa OPTaHUYECKUX BEIIECTB: aJIKHAHOB, IIUKJIOAIKAHOB, aJTKEHOB,
IVCHOB, AJKWHOB, apeHOB, CIHUPTOB, (EHOIOB, 3(PHUPOB, KapOHOBBIX KHCIIOT,
CIIO)KHBIX 3(QUPOB, YIJIEBOJOB, JKUPOB, AaMHHOB, AaMHHOKHCJIOT, TIEITHIOB,
reTePOLUKINICCKIX COCTUHEHHH.

- CyTh OCHOBOIIOJIATAIOIIMX OIBITOB OPTraHUYEeCKOH XHMHH: IOJTYYCHHE BEIISCTB,
Ka4eCTBEHHBIC PEaKIIUH.

— BO3MOXXHOCTH TTPHUMEHEHHUSI OPTaHUYECKUX BEIECTB: MCIIOIh30BAHHUE TIOJMMEPOB U
APYTUX MaTepHaOB B TEXHUKE, NOJYyYCHHE COBPEMECHHBIX JICKAPCTBEHHBIX CPEJICTB,
METOABI MPOGUIAKTUKHA B OOPHOBI C 3arpsI3HEHUEM OKPY KaroIIel Cpeibl;

VYyamuecs TOJKHBI YMETh:

— IIpaBHJIBHO OIIMCBIBATb H OOBSICHATH OCHOBHBIC SIBIICHHS H IIPOLHCCChI
OpFaHH‘IeCKOﬁ XHMMHUH, JaBaTb TOYHBIC OIIPCACICHUA OCHOBHBIX MOHATUHN U 3aKOHOB,

— CTpOUTH (HOPMYJIIBI OPTAHUIECKUX BEIIECTB U 3aMMCHIBATh YPABHEHHUS PEAKITUH;

— pCIIaTh 3aJ4a4M Ha BBIBOJ (bOpMyan OpraHnu4CcCKOro BCHICCTBA II0 HU3BCCTHLBIM
MACCOBBIM O0JIAAM, IIPOAYKTAM CropaHus U TA.

— OCYIICCTBJIATDH OCIIOYKH npeBpameHHﬁ OPraHU4CCKUX BCIICCTB,

— pfuiaTthb 3aJa4M IIOBBINICHHOI'O YPOBHA CJIOXKHOCTH IIO OpFaHHqCCKOﬁ XUMHU H
OJIMMIIMAaAHbIC 3a1a4H.
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TemaTnyecknii mian kypca «OcHoBblI 001eil xumuu. Opranu4yeckas XuMHUsD)

Ne HaumenoBanue monyis, KonTaktHas pabdora Dopmel
TEMBI yueOHOro Kypca o0y4aroImuxcs ¢ KOHTPOJIs /
NIPEroaBaTeIeM, 4YacoB | aTTECTAIHH
Teopus | [Ipaktu | Beero
Ka

1. | [IpaBuia TeXHUKH 2 2 | bpoHTANIbHBI
Oe3omacHocTH. BBenenue. 1 OIpocC

2. | Jlexmusa Nel 28 12 40
«Teopernueckue
MOJIOXKEHUS U 00IIHe
BOTIPOCHI XUMHUH

3. | JIekus Ne 2 4 2 6
«YTJIEBOIOPOJIBI»

4. | TIP3-1 «Bbruucienus mno 4 12 16 | pponTaANIBHBI
YPaBHCHHUSAM XHMHYCCKUX i ompoc
peaKIumn»

5. | Jlekmus «Cepo- u 10 10
a30TcoJiepKallue
OpraHNYeCcKUe COCTMHEHUS»
6. ITP3-2 «Pemenue nemnoyek 10 10 | dpoHTANBHBI
XUMHUYECKUX MPEBPAIICHUI 1 OIpoc
7. JIkina « CUHTETHYECKHE 2 6 8 | ycTHBIN
BBICOKOMOJIEKYIISIPHBIC OTIpocC
CO€JIMHEHUSD)
8. I1P3-3 «Pemenue 4 12 16
KOMOHMHHMPOBAHHBIX 32149
9. Ntorosslii TecT. 2 2 | TeCTUPOBAHU
e
1. | roroBast KOHTpOJIbHAS 2 2 | KOHTPOJIbHA
pabora. s pabora
2. | AHanu3 Tecrta u 2 4 6
KOHTPOJIbHOU paOOThI.
12. HroroBoe 3aHsTHE. 2 2
Hroro: 54 66 120

Coaepxkanune kypca «OcHoBbI 001e XuMun. Opranuyeckass XuMHs»

Tema 1. O01IMe MONIOXKEHUS OPraHUYECKON XUMUU. Y TIIE€BOAOPOIbI.
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Teopus: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUU. TepMOXUMUSI.
TeroBoit  addexkr  peakumun.  TepmoaumHamuka.  OCHOBHBIE  TOHSTHUS.
TepMmoauHamuyeckue npouecchl. JHTanbnud. 3akoH ['ecca. CBoOoAHAs U CBA3aHHAs
sHeprus. TepMOAMHAMHMYECKHME TNOTEHIMAIbl. OHTPONUS M €€ HU3MEHEHMS IpHU
pPa3IMYHBIX Ipoleccax. XMMHUYECKas KHHETHMKAa M Karain3. CKOpOCTh pEakluu.
OHeprusi aktuBauuHu. ['omMoreHHblli kartanu3. l'ereporeHHbil katanu3. LlenHble
peakiuu. Xumunuyeckoe paBHoBecue. Ilpunnun Jle-Illatense. Onexrpoxumusi.
DneKkTpuyeckas MpoOBOAUMOCTb PACTBOPOB. I abBaHMUECKUE AIIEMEHTHI.

Ilpaxmuka: ®axtopsl, Biusomme Ha paBHoBecue. Ilpunnun Jle-Illatense.
3aBUCHMOCTh KOHCTaHThl PAaBHOBECUS OT TeMmIlepaTypbl. DakTOphl, BIUSIOLIME Ha
ckopocThb. [lopsaok peakuum.

Ocnoghbie Memoobl U Popmbl pearuzayuu CoO0epAHCaAHUL NPOSPAMMbL:

HaIJISIAHBIE: PE3EHTALNS,

CJIOBECHBIE: BUJICOIEKIIHS,

paKkTUYECKUE: pEUICHUE 3a1a4.

Cpeocmea ob6yuenus: IEPCOHATBHBIN KOMIBIOTED C BHIXOJOM B MHTEPHET;
JEMOHCTPAIMOHHBIE MaTepUasbl; 00yJalolue U IEMOHCTPAIIMOHHbBIC (DaiiIbl.

Dopma nooseoderus: umMo2o8: TECTUPOBAHUE

Tewma 2. O611Me MOJT0KEHUS OPTaHUYECKON XUMHUH
Teopusa: Tlpeamer oprannyeckod xuMuu. (OCOOEHHOCTH OPTraHUYECKHUX

BEIIECTB. 3HAUYCHUE OpPraHuuecKord XuMuu. [IpudmHBl MHOTOOOpPA3usi OPraHUuYECKUX
BelecTB. [ nOpuau3amuss opouTaiei, ee TUIIbI JAJIsI OPTaHUYECKUX COCIMHCHUMN: sp3,
sp?, sp. OOpa3oBaHME G- M T-CBA3EH B MOJIEKYIaX OPraHHYECKHX COEIMHEHUIA.
Knaccudukamuss oprannueckux BemiecTB. (OCHOBHBIE KIIACCHI  OPTraHUYECKHUX
coenuHenuid. Knaccupukanus opraHUYeCKHUX COCIMHEHUH 10 (YHKIIMOHAJILHBIM
rpynIam. Homenxkiarypa OpPraHUYECKUX BELIECTB. Mexnynapoanas
(cucrtematrueckas) HOMEHKJIATypa OpPraHMYEeCKMX BELIECTB, €€ MPUHIIMIIBL
PammonanbHas HOMEHKJAaTypa. YIVIEPOIHBIM CKEJET, €ro THUIIbl: IUKINYECKUE,
anukimaeckue. KapOonukimaeckue U reTepoIMKINIeCKue CKeJIeThl. BUIbI cBs3el B
MOJIEKYJIaX OPraHWYECKUX BEILIECTB: OJAWHAPHBIE, JBOMHBIC, TpoulHbIE. V3MeHeHue
SHEPrUU CBS3EM MEXAY aTOMaMy yYIVIEPOJA MNPH YBEJIUYEHUH KPATHOCTH CBS3U.
HachlllieHHble ¥ HEHACBIINIEHHBIE COEIUHEHUS. OJIEKTPOHHOE CTPOCHHE U
XUMHYECKHE CBSI3M aTOMa yIJIepoJa.

OcHoBbl Teopun ctpoenus: BemiecTB. Teopuss A.M. Byrtnepoa. @opmyisl
ctpoenud. I[lonsatue o wuzoMmepuu. OCHOBHBIE TMOJOXKEHHUS CTPYKTYPHOH TEOPUU
OpraHu4ecKkux coenuHeHnl. Xumuueckoe crpoeHue. CTpykrypHas dopmya.
CtpykTypHass W NOpPOCTPAHCTBEHHAs u3oMepusa. M3oMepus yriepoJHOro CKeneTa.
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N3omepusa mnosoxenus. MexkinaccoBasgs wu3oMepus. Buabsl NpocTpaHCTBEHHOU
m3omepun. OnTtudeckass wu3zoMepusa. ONTHYECKHME AHTUNOABL.  XUPAIBHOCTD.
XupanbHble W axvpajbHble MOJEKYJbl. ['eoMerpuueckas uzomepus (LMC-, TpaHC-
nzomepusi). ['omonorusa. ['omonoru. ['omonorudeckass pasHocTs. ['omonoruueckue
PAIBL.

OnekTpoHHble A(PGEeKTHl B OpPraHUYECKUX MOJEKyJax. OJIEKTPOHHOE
CTPOCHHME OpPraHWYECKUX BELIECTB. B3anMHOE BIMSHME AaTOMOB W TPYIII ATOMOB.
WuayxTuBHbIN 1 Me3oMepHbIi 3¢ dexTrl. [IpencraBienue o pe3oHaHce.

KucnorHocte ¥ OCHOBHOCTh ~ OpPraHMYECKUX  cOeAMHEHUW.  Tumel
OpPraHUYECKUX KUCIOT U OCHOBAHUM.

OCHOBBI TEOpUH PEAKLMM OPraHUYECKUX COEAUHEHUN. THUIbl OpraHUYEeCKuX
peakuuii. Kraccudukanus peakuuii OpraHMuecKHX BEIIECTB IO CTPYKTYPHOMY
OPU3HAKY: 3aMElIeHUEe, MPUCOEIUHEHHE, OTIIEIUIEHHE. MexaHu3Mbl peaKUui.
CrniocoObl pa3psiBa CBA3U yriaepoa-yriaepos. CBoOOAHbIE paAuKaibl, HYKJICOPUIbI U
anekTpoduibl. OpraHM4ecKrue HOHBI U PAIUKAIIBI.

IIpakmuxa: ATOMHO-MOJNEKYJISIpHOE ydeHue. BemiecTtBa MOJIEKYJISAPHOrO U
HEMOJIEKYJISIPHOTO CTpoeHUsA. KauecTBEHHBI U KOJIMYECTBEHHBI COCTAB BEIIECTBA.
MonsipHass 1 OTHOCHUTEJIbHAsI MOJEKYJISIpHas Macchl BellecTBa. MojpHasg H0JS U
MaccoBasi JOJs ayeMeHTa B BemecTtBe. CtpoeHwe aroma. ATOMHas OpOUTalb.
[IpaBuna 3amosHeHHs 3JIEKTPOHAMHU ATOMHBIX opOuTasneil. BaneHTHBIE 3JE€KTPOHBI.
Ilepuognueckuii  3akoH. DopMynupoBKa 3aKOHA B CBETE  COBPEMEHHBIX
MPEJICTABICHUM O CTPOEHHM aroma. M3MEHEHuE CBOWCTB »JJIEMEHTOB U WX
COCIMHEHUI B MEPUOJIaX U TPYIIax. IIEKTPOHHbIE KOH(PUTYpAIlMU aToMa yriepoja
B OCHOBHOM U BO30YKICHHOM COCTOSIHUSIX.

OcHogHble MemoOvl U OpMbl Peatu3ayuu COOEPHCaAHU NPOCPAMMbL.
HarJsiIHbIC: IPE3CHTALs],

CJIOBECHBIE: BUJICOJICKIINS,

IIPAKTUYECKHUE: PEIICHUE 3a]a4.

Cpeocmea obyuenus: IEPCOHATBHBIN KOMIBIOTEP C BHIXOJOM B HHTEPHET;
JEMOHCTPAIMOHHBIC MaTePUATBI; 00yUaIONIre U JEMOHCTPAIMOHHBIC (DAMITHI.

Dopma noosedenus: umo2o8: TECTUPOBAHUE
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No | Hasganue pa3nena, TemMbl ®opmbl yueOHOTO @opMBbl, METOIBI, pUEMBI | MaTepHanbHO-TEXHUYECKOE OCHALCHUE, Dopmsbl
H/H 3aHATUA O6y‘ICHI/I$I. Henarornqecm/le JAUTaKTUKO- MCTOI{I/ILIGCKI/Iﬁ Marcpuall KOHTpOJI?I/
TEXHOJIOI'NH aTTecTalnuu
1 | OGuue monoxxeHust KombunupoBanunas. | O0bsICHUTETHHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
OPraHN4YeCKON XHUMUH. WJUTIOCTPATUBHBIM. 2) Ilpe3enTanuu;
YactuyHo-nouckoBbit. | 3) Bumgeo ypoku;
4) TecTsl.
2 | YrneBoaoposl. Komb6unupopanHnas. | O0bsICHUTETHHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
WJUTFOCTPATUBHBIM. 2) Ilpe3enTaruu;
YactuuHo-niouckoBsid. | 3) Buzaeo ypoku;
HccnenoBaTenbCcKuil. 4) TecTsl.
3 | Kucnopoaconepxamue | KomObunupoBannasi. | O0bsSCHUTEIBHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHHE
OpraHUYeCcKue WJLTFOCTPATUBHBIN. 2) IIpe3enTanumy;
COCJIMHEHUS. YactuuHo-nmouckoBsiil. | 3) Buaeo ypoku;
4) TecTsl.
4 | AzoTconepxkainue KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
OpraHUYECKHUE WJUTFOCTPATUBHBIMN. 2) IlpesenTarum;
COCJIMHEHMUS. YactuuHo-nouckoBsil. | 3) Buaeo ypoku;
UccnenoBarensckuid. 4) TecTsl.
5 | Beicokomonekymnspusie | KomObuanpoBanuas. | O0bsSCHUTEIHHO- 1) OnopHBIC KOHCIICKTHI; TECTUPOBAHUE
OpraHuYeCcKue WJUTIOCTPATUBHBIM. 2) IlpesenTanumy;
COEMHEHMUS. YactuuHo-nouckoBbi. | 3) Bungeo ypoku;
HccnenoBaTenbCcKuil. 4) TecTsbl.
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PABOYAA NMPOIPAMMA YHEBHOTIO KYPCA
«C/NIOMHbIE BOMPOCHI XUMWNN»

11 kaace

Kypc « CrnoxxHble BOIIPOChl XUMHUMY MIpeAHa3HayeH A ydamuxcs 11 kinacca.

B kypce cucremarusupyrorcs U 0000IIAIOTCA XUMUYECKHE 3HAHUS,
HE0OXO0IUMBbIE ISl HOHUMAHMSI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COECIMHEHUMN, UX
CTPOEHUS U CBOMCTB, OCHOB 00ILIEN XUMUU U XUMUH JIEMEHTOB.

Kypc mno3Bosgser oOydaromumcsi IOBTOPUTH CTPOEHUE aTroMa, CTENEHb
OKHUCJICHMS, THUIBl XHUMHUYECKOM CBSI3M, XUMHUYECKHE CBOWCTBA OKCHJIOB,
TUJAPOKCHUIOB, COJIEH.

B pPe3yJIbTaTC OCBOCHUA yqe6H0ro KypcCa O6yanOHlHﬁCH JOJI2KCH .

3HATH:
— Ilonoxenue HemetaiioB B Ileproanyeckoil cUCTEME XUMHUYECKHUX DJIEMEHTOB
JI.. MenneneeBa u OCOOCHHOCTH CTpOC€HHUS MX aToMoOB. dDu3nueckue CBOMCTBa
HEMETAJIJIOB. AJIJIOTPOINHsI HEMETAUIOB (Ha MpUMeEpe KHUCIopoaa, cephl, dhochopa u
yraepoa).

- DnekTpoiautuueckas aucconuanus. CuiibHbIe U ciiabple AMeKTpoyuThl. CTeneHb
nucconanuu. Monnoe npoussenenre BoAbl. Cpena BOAHBIX PACTBOPOB: KUCJIOTHAS,
HeWTpanbHas, menoyHas. Bogopoansiii nokaszarens (pH) pactBopa. ['maponus conei.
Peakiuu MOHHOIO oOmeHa.
- OKHUCIIUTENBHO-BOCCTAaHOBUTENbHBIC peakiuu. CTeneHb oKUcieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl  OKHUCIEHHST ©  BOCCTAaHOBIICHUs. BaxkHeumue
OKHCITUTEIN ¥ BOCCTAHOBUTEIU. MeETON »AJIEKTPOHHOro OanaHca. OJEKTPOJIn3
pacTBOpOB u pacIuiaBoB
BEILIECTB.

-  OKCHEpUMEHTaJIbHbIE METOJIbl M3YYEHHMS BEIIECTB M MX IPEBpaAIlCHUN
Paznoxkenue mepokcuia BOAOpPOJA B MPUCYTCTBUM  KaTajau3zaTopa, MOJECIU
KPUCTANIMYECKUX PEHIETOK, MPOBEJCHUE PEeaKlUid MOHHOTO OOMEHa, OMpeJeiCHHE
Cpellbl PAcTBOPOB C MOMOIIBK) HMHIAWKATOPOB, H3YYECHUE BIMUAHUA Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEaKIud M TIOJOXKCHUE XHMHYECKOTO
paBHOBECHS.

- Bomopon. Ilomyuenume, ¢Qusnueckue W XUMHYECKHE CBOWCTBA: peEaKIUU
C METAJUIAMU M HEMETaJJIlaMH, BOCCTAaHOBUTEJIbHBIE CBOWMCTBA. [ uapuasl. TormmBHbIE
3JIEMEHTBHI.

- Tamorensl. HaxoxpaeHue B TpHpoOjE, CIOCOOBI IMOIyYCeHHS, (DHU3NUSCKUE U
XUMHUYECKHE CBOMCTBA. ['alloreHOBOJAOPObl. BakHeWImne KuCIOpOaCOIepKaliue
COCMHEHUs TajoreHoB. JlabopaTOpHBIE W TPOMBINIJICHHBIE CIOCOOBI MOJYyYCHUS
raJiIOTeHOB. [Tpumenenne TraJIOTEHOB 151 nX COCJIMHEHUH.
- Kucnopon, o3on. JlaGopatopHble W NPOMBIIUICHHBIE CIOCOOBI MOJYYECHUS
kuciopona. dPu3nMyeckue W XMMHUYECKHE CBOMCTBA M NPUMEHEHHE KHCJIOpoJa |
030Ha.
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Oxkcunsl u IIEPOKCUBI.
- Cepa. Haxoxnaenue B mpupojie, CocoObl MoydeHus, GU3NIecKue U XUMUUYECKUE
ceoiictBa. CepoBoaopon, cyiabduasl. Oxcup cepri(1V), oxcun cepri(VI). Cepaucras
U cepHasi KUCIOThI U UX coiid. OCOOEHHOCTH CBOMCTB CepHOM KUCHOThI. [Ipumenenune
Cepbl U €€ COCTMHECHUN.

- A3zo1. Haxoxnenue B npupoje, crnocoObl MOdyyeHus, PU3NYECKUe U XUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas M a30THAS KUCJIOTHI U UX
comd. OcCOOEHHOCTH CBOMCTB a30THOW KHUCIOTHL. IIpuMeHeHHe a3zoTa U €ero
COEJIMHEHUN. A30THBIE yI100peHus.
- ®ocdop. Haxoxnenue B npupose, CHOCOObl MOMydeHUs, (PUIHUECKUE
u xumudeckue cpoiictBa. Dochunasl u dochun. Oxcuasl ocdopa, dochopHas
kucnora u e€ conmu. MertadochopHas u nupodocdopHas KUCIOTHI, Gocdopucras
u QocdopHoBaTucTas kuciaotel. Ilpumenenne dochopa u ero coerUHEHHUN.
docdopHbie yaoOpeHus.

VYyamuecs T0JKHBI YMETh:

— HpPaBUWJIBbHO OIIKMCBIBATH U OOBSICHATHL OCHOBHBIE SBJICHHUS U MMponccCul B
HeopI‘aHI/IqCCKOﬁ u OpFaHquCKOﬁ XUMHUHU, JaBaTb TOYHBIC OIPCACICHNUA OCHOBHBLIX
MOHSATUH U 3aKOHOB,

— BBIMOJHATH PAcu€Thl: MAacChl BelIeCTBAa WIM 00bEMAa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOIO M3 YYACTBYIOUIUX B PEaAKIUH
BEIIECTB, Macchl (00BbEMA, KOIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITU OJTHO U3
BEIIECTB HMMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, eciau OJHO U3 BEHIECTB JAaHO B BUJE PACTBOPA C ONMpPENENEHHON MacCOBOU
JoJiel pacTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJIM M MOJSPHON KOHIICHTPAIUH
BEIIECTBA B pAacTBOpPE, [OJIM BHIXOJAa TPOAYKTa PEAKIHH OT TEOPETHUYECKU
BO3MOYKHOTO.

TemaTudecknii niian kypca «CJio:HbIe BONPOCHI XUMUMN)

Ne HaumenoBanue monyis, KonTaktHas pabora ®opmel

TEMBI y4eOHOT0 Kypca o0ydJaromuxcs ¢ KOHTpOJIs /
IIPEIN0JaBaTEIEM, YaCOB aTTecTaluu

Teopus | [Ipaktu | Beero

Ka
1. | IpaBuia TeXHUKH 2 2 | bpoHTATBHBI
Oe3omacHocTh. BBeaenue. 1 ompoc

2. | JIexusa Nel 20 12 32

«Teopetnueckue
MOJIOKEHHS U 00IIHe
BOIPOCHI XUMUK»
3. | JIekuusa Ne 2 «Hemerayuisr» 8 2 10
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4. | T1IP3-1 «BblunciieHus mo 6 10 16 | dbpoHTaNBHBI
YPaBHCHHSIM XUMHYECKUX i ompoc
peakuum»

5. | Jlexuus «Metasuibl rIaBHBIX 10 10
TPy
6. [TP3-2 «Pemenue nenoyex 2 8 10 | dponTaNBHBI
XUMHYECKUX MPEBPAIICHUI i onpoc
7. Jlexums «MeTamibl 2 2 4 | yCTHBIN
OOOYHBIX TOATPYIIID) OIpocC
8. ITP3-3 «Perienue 4 10 14
KOMOUMHHMPOBAHHBIX 3129
9. Htorosslii TeCT. 2 2 | TECTUPOBAHU
e
3. | Irorosast KOHTPOJIbHAS 2 2 | KOHTPOJIbHA
pabora. s pabora
4. | Ananus tecra u 2 4 6
KOHTPOJIbHOM paboTHhI.
12. HTorosoe 3ansrue. 2 2
Hroro: 54 66 120

Conep:xkanne kypca «Ci10KHbIe BOIPOCHI XUMHUID)

Tema 1. TGOPGTI/I“IGCKI/IG ITOJIOKCHUA N 06HII/IC BOIIPpOCHI XUMHH

Teopus: 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUUYECKUX peakuuil. Tepmoxumusi.
TemoBoit  »ddext  peaknuu.  Tepmogunamuka.  OCHOBHBIE — TIOHSTHSL.
Tepmonnramudeckue nporecchl. DHTanbnus. 3akoH ['ecca. CBoOOaHAS M CBSA3aHHAs
sHeprus. TepMOAMHAMHYECKHWE NOTEHIMAIbl. ODHTPONUS M €€ HU3MEHEHUs IpHu
pa3IMYHBIX Tpoleccax. XUMHUYEcKas KHHETHKa M Karaiu3. CKOpOCTh peakluu.
OHeprusi aktuBauuu. ['omoreHHbli kaTtanu3. l'ereporeHHbii katanu3. llenHble
peakiuu. Xumuueckoe paBHoBecue. Ilpunuun Jle-Illatense. OnexTpoxumusi.
DneKTpuuecKas MpoBOJUMOCTb pacTBOPOB. ['aibBaHUUYECKUE AIEMEHTHI.

Ilpaxmuka: ®axktopsl, BiusommMe Ha paBHoBecue. [Ipunnun Jle-Illatense.
3aBUCUMOCTh KOHCTaHThl PaBHOBECHUS OT TeMmIiiepaTypbl. DakTOphI, BIMSIOIME Ha
ckopocts. [lopsiaok peakunmu.

Ocnognvie Memoobl u opmbvl peanu3ayuu COOepIHCAHUL NPOSPAMMYL:

HarJsiIHbIC: PE3CHTALS,

CJIOBECHBIE: BUJICOJICKIINS,

IIPAKTUYECKHUE: PEIICHUE 3a7a4.

Cpeocmea obyueHus: IEPCOHAIbHBIM KOMITBIOTEP C BBIXOJIOM B UHTEPHET;
JEMOHCTPAlMOHHbIE MaTepUaibl; 00yJarolue U IeMOHCTPALIMOHHbIE (DaliIbL.
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Dopma noosedeHus umMmo208. TECTUPOBAHNE

Tema 2. HemeTamisl
Teopus:

[Tonoxenne HemeTaoB B [leprnoandeckoii cucteMe XUMUIECKIX AIIEMEHTOB
J.W. MenneneeBa u OCOOCHHOCTH CTpoeHUsI MX aToMoB. Dusnueckue CBOMCTBa
HEMETAJIOB. AJITOTPOMNHS HEMETA/UIOB (Ha mpuUMepe KHUciopoaa, cepsl, dhochopa u
yriepona). Bomopoa. [lomydenue, ¢puznyeckne U XMMUYECKUE CBOWMCTBA: pEaKIUU
C METaJUTaMH M HEeMeTaJlJTaMHi, BOCCTAHOBUTENIbHBIE cBoWcTBA. [ mupunbl. TormBHbIE
aneMeHThI. ["anorensl. HaxoxaeHune B mpupoe, crocoObl MOTydeHHsI, GU3NIECKUE U
XHUMHAYECKHE CBOWCTBA. [ amoreHoBomoponbl. BaxHeilmune KucIopoacoaepKalime
coequHEeHHs TanoreHoB. JlabopaTopHble W MPOMBIIIJICHHBIE CIIOCOOBI TOTYYSHUS
raJlOTeHOB. [Tpumenenune rajJlOTeHOB u 1794 COCIMHCHUM.
Kucnopon, o30H. JlaboparopHble © TPOMBIIUICHHBIE CIIOCOOBI  TMONyYCHUS
kucinopona. Puszndeckue W XUMHUYECKHE CBOWCTBA M NMPUMEHEHHE KHCIOpOoJa H
o3oHa. Okcunbl U nepokcuabl. Cepa. Haxoxaenue B mpupoze, CrocoObl MoTydeHHus,
dbuzndeckue u xummudeckue cpoiicta. CepoBomopon, cyiabhuabl. Oxcun cepoi(1V)
okcup cepbl(VI). Cepuucras u cepHas KHUCIOTHl U UX coiid. OCOOEHHOCTH CBOMCTB
CepHOM KHACIOTHI. [Ipumenenue cepbl u ed COEJIMHEHUH.
Azor. Haxoxnenue B mpupoje, crnocoObl MoMydeHus, GU3NUYECKUE U XUMHUYECKUE
cBoiicTBa. AMMHAK, HUTpUIbI. OKCHIIBI a30Ta. A30TUCTasi U a30THAsl KUCIOTBHI U MX
comu OcCOOEHHOCTHM CBOMCTB a30THOM KucioTel. [IpumMeHeHue as3ora U €ro
coenuHeHn. A3oTHblie ynobpenms. ®ochop. Haxoxnaenue B mpupoje, CIOCOOBI
noJrydeHus, Gpusndeckue U Xxumudeckue cBoictBa. Dochuasl u hochun. OKCUbI
docdhopa, dochopnas kuciora u e€ comu. MetadochopHas u mupodochopHas
KACIIOTHI, dochopucras u pochopHoBaructas KucioTel. IIpumenenue docdopa u
ero coennaeHnit. dochopHbie y100peHus.

Ilpaxmuka: ATOMHO-MOJEKYJIIpPHOE ydeHHE. BemecTtBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CcTpoeHHs. KauecTBEHHBIN U KOJWYECTBEHHBIM COCTAB BELIECTBA.
MonsipHass ¥ OTHOCUTENIbHAs MOJIEKYJISIpHAs Macchl BemlecTBa. MousbHasg a0is U
MAaccOBasi A0JISI JJIEMEHTA B BEIIECTBE.

N3yuenue oOpas3iioB HEMETAIOB, TOpeHUE cepbl, docdopa, xKene3a, MarHus
B KHCJIOPOJAE, U3ydeHUe Koyuiekuuu «Hemeraiuibl»y, pemeHne 3KCIepUMEHTaIbHBIX
3amau mo temMam «[amorens», «Cepa u e€ coemuHeHUs», «A30T U Qochop u ux
COeAMHEHUs», «MeTaibl TIIaBHbIX NOArPYyN», «MeTamibl MOOOUYHBIX TOATPYIII.

OcHogHble Memoobl U hopMbl peanuzayuu CO0epIHCAHUL NPOSPAMMbBL!
HarJsIHbIC: TPE3CHTALIHS,
CJIOBECHBIC: BUJICOJICKIIHS,
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IMPAKTUYCCKHUC: pCHICHNC 3a/1a4.

Cpeocmea obyuenus: IEPCOHATBHBIN KOMIBIOTED C BBIXOJAOM B MHTEPHET;
JEMOHCTpAIMOHHBIE MaTepUaibl; 00yJarolue U IeMOHCTPAIIMOHHbBIC (DaliIbl.

Dopma noosedenusi uMo2o8: TECTUPOBAHUE

Tema 2. Metauibl TIaBHBIX U TOOOYHBIX MOATPYIIIT

Teopus:

[Tonoxenue metamioB B llepuoanueckoil cucteMe XMMUUYECKHUX JIEMEHTOB.
OcoOeHHOCTH ~ CTPOCHHUSI  DJEKTPOHHBIX  OOOJIOYEK  aTOMOB  METaJlIOB.
PacnpocTtpanenne XMMHYECKHUX DJIEMEHTOB-METANIOB B 3eMHOM kope. OOmue
duzudeckue cBoiicTBa MeTawioB. [IpuMeHeHne MeTasiIoB B OBITY M TEXHHKE.
CmiaBel METAIJIOB. DJEKTPOXMMHUYECKHH psAJ HampspDkeHui MetaimioB. OOmue
CrocoObl  TMOJYYECHHS  METAIOB:  THAPOMETAJUTYprusi,  MHUPOMETaJUIyprus,
AJIEKTPOMETAILITYPTHUsl.

[Tonsitue o koppo3uu MeTaiuioB. CrIOCOOBI 3aIUTHI OT KOPPO3HUH.

O6mast xapakrtepuctuka MetauioB [A-rpynmsl [lepuonnyeckoit cucTeMBI
XUMHYECKUX 3JIeMeHTOB. HaTpuil u kanuii: nmonydyenue, GU3NUYECKUE U XUMHUYECKHE
CBOICTBa, MIPUMEHEHHE IPOCTBIX BEILECTB u 1754 COEIMHEHU 1.

O6mas xapaktepuctuka MetamuioB IIA-rpynnsl Tlepuogudeckoit cucTeMsbl
XUMUYECKUX DJIEMEHTOB. MarHuii ¥ KalblUi: TOdydeHue, (QU3HYECKHUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUH.

KéctrocTh BOJIbI 151 CIIOCOOBI e YCTpaHEHUS.
ANOMUHUN: TIONy4YeHHe, (U3MYECKHEe U XHMMHUYECKHE CBOWCTBA, TNPUMEHEHHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMGOTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCUAA ATIOMHHUS, THAPOKCOKOMIUIEKCH amoMuHusA. OOIasi XxapaKTepucTHKa
MeTauioB mobounbix noarpymnm (b-rpynm) Ilepuoamdeckoit cUCTEMBbl XMMHUYECKHX
aneMeHTOB. Du3nueckne M XHMHUYECKHME CBOMCTBA XpOMa M €ro COEOUHECHUM.

Okcuapl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u
OUXpPOMAThl, MUX OKHCIHUTEIbHbIE CBOMCTBA. [lonydyeHue M NOpPUMEHEHUE XpoMma.
Pu3nyecKkue U XMMUUYECKHE CBOMCTBA MapraHla M €ro COoeIuHeHuu. Baxuenmme
coenuHenus Mapranua(ll), wmapranma(IV), wmapranna(VI) wu  wmapranma(VII).
Ilepmanranar Kamnus, ero OKUCJIUTEIIbHBIE CBOWCTBA.
duznueckue W XHUMHYECKHE CBOMCTBA JKeje3a MW ero coeguHeHmil. OXKCHIOEBL,
ruapokcuasl u conu sxeneza(ll) m xenesa(Ill). Tlonyyenune u npuMeHeHue xemnesa
U ero CruiaBoB. PU3MYECKME M XUMHUUYECKHE CBOMCTBA MEAU U €€ COCAUHECHUM.
[Tonyuenue 151 MIPUMEHEHHE MeIH 51 eé COEIMHEHHU.
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[Huuk: nmonydyenue, (HpU3MUECKUE U XUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE CBOICTBA
OKCHJAa Y THAPOKCUIA LIMHKA, TUAPOKCOKOMILIEKCH LMHKA. IIpuMeHeHne 1MHKa U
€ro COeAUHEHHM.

OcHogHble Memoovl U PopMbl peanu3ayuu COOEPHCaAHUsL NPOCPAMMUBL.
HarJsiIHbIC: IPE3CHTAIS,

CJIOBECHBIE: BUJICOIEKIIHS,

NPaKTUYECKHUE: pEUICHUE 3a1a4.

Cpeocmea ob6yuenus: NIEPCOHATBHBIN KOMIBIOTEP C BHIXOJAOM B MHTEPHET;
JEMOHCTpAIMOHHBIE MaTepUasbl; 00yJarolue U IeMOHCTPAIIMOHHbBIC (DaliIb.

Dopma noosedeHuss uMo208: TECTUPOBAHNE
Tema 3. Xumnueckass TEXHOJIOTHSA
Teopus:

Ponp xumum B oOecriedueHUM YCTOMYMBOTO pa3BUTHS uejoBeuyecTBa. [loHsTHE
O HAay4YHBIX METOJaX IMO3HAHUS U METOJ0JOTMU HAy4YHOro ucciegoBanusi. HayuHeie
MPUHITMIIBI OpPTaHU3allMi XMUMHUYECKOTO0 TPOU3BOACTBA. [IpOMBINIIIEHHBIE CITOCOOBI
NOJIyYEHUs] BAXKHEHIIMX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aAMMUAKa, CEPHOU
KUCTIOTHI, MeTaHoja). [IpoMblIlieHHBIE CTOCOOBI MONYYEHHsS] METAJIJIOB M CIUIABOB.
XVUMHUYECKOEe 3arpsi3HeHHE OKpY’Kawllel cpeasl U ero mnocienctsus. [IpobGrema
nepepaboTKM OTXOJI0B M TMOOOYHBIX NPOAYKTOB. Ponb xumum B oOecreuyeHuu
SHEPIreTUYECKOMN 0€30MacHOCTH. [TpuHuMnIBI «3enEHON XUMUNY.
XuMHS U 300pOBbE 4YeOBeKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuia MCMIOJIb30BaHUS
JEKapCTBEHHbIX  mpemnapatoB. Ponb  XUMUM B pPa3BUTUM  MEAULUHBI.
Ilpaxmuxa: XvuMusi TUIIA: OCHOBHBIE KOMIIOHEHTHI, MTUIIEBbIE J00aBKH. Ponb xumun

B o0OecrieueHnn numieBor Oe3omacHocTH.  KocMernueckue u  mapgroMepHbIC
cpenctBa. beitoBas xumus. [IpaBuia 0e30MacHOrO HUCIONB30BAaHUS IPENapaToB
OBITOBOA XUMUHU B ITIOBCETHEBHOM KU3HU.

XUMHUS B CTPOUTENIBCTBE: BAKHEUIIINE CTPOUTEIBHBIE MaTepuaibl (LIEMEHT, OETOH).
XuMUS B CENBCKOM XO03siicTBe. OpraHnyeckne W MUHEpalIbHbIC YI00pEHUs.
CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Ocnognbie MemoObl U Popmbl pearu3ayuu CoOOePHCaAHUs NPOSPAMMbL.

HarJsiIHbIC: PE3CHTALS,

CJIOBECHBIE: BUJICOJICKIINS,

IIPAKTUYECKHUE: PEIICHUE 3a7a4.

Cpeocmea obyuenusi: IEPCOHATBHBIN KOMIIBIOTED C BHIXOJOM B HHTEPHET;
JEMOHCTPAILMOHHBIE MaTepuasbl; 00y4arolne U 1eMOHCTPALIMOHHbBIE (PaliIbl.

Dopma noogeoeHust UmMo2o8: TECTUPOBAHUE
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No | Hasganue pa3nena, TemMbl ®opmbl yueOHOTO @opMBbl, METOIBI, pUEMBI | MaTepHanbHO-TEXHUYECKOE OCHALICHUE, Dopmsbl
H/H 3aHATUA O6y‘ICHI/I$I. Henarornqecm/le JAUTaKTUKO- MCTOI{I/ILIGCKI/Iﬁ Marcpuall KOHTpOJI?I/
TEXHOJIOI'NH aTTecTalnuu
1 | OGuue monoxxeHust KombunupoBanunas. | O0bsICHUTETHHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
oO11el XUMHUH. WJUTIOCTPATUBHBIM. 2) IIpe3enTanuuy;
YactuyHo-nouckoBbit. | 3) Bumgeo ypoku;
4) TecTsl.
2 | Hemetamnbl Komb6unupopanHnas. | O0bsICHUTETHHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
WJUTFOCTPATUBHBIM. 2) Ilpe3enTaruu;
YactuuHo-niouckoBsid. | 3) Buzaeo ypoku;
HccnenoBaTenbCcKuil. 4) TecTsl.
3 | MeTamibl rnaBHbIX KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
TPYILI WJUTIOCTPATUBHBIM. 2) IIpe3enTanumy;
YactuuHo-nmouckoBsiil. | 3) Buaeo ypoku;
4) TecTsl.
4 | Merasibl TOOOYHBIX KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
CpyIII WJUTFOCTPATUBHBIM. 2) IlpesenTarum;
YactuuHo-nouckoBsil. | 3) Buaeo ypoku;
UccnenoBarensckuid. 4) TecTsl.
5 | Xumunueckas KomOunupoBannas. | O0bsICHUTENBHO- 1) OnopHBIC KOHCIICKTHI; TECTUPOBAHUE
TEXHOJIOTHS WJUTIOCTPATUBHBIM. 2) IlpesenTanumy;
YactuuHo-nouckoBbi. | 3) Bungeo ypoku;
HccnenoBaTenbCKuid. 4) TecTsbl.
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OLHEHOYHBIE MATEPHUAJIbI

OueHouyHble MaTepuaibl 1Mo mporpamme «OnUMIIMAIHAs XUMUS» pa3padaThIBAIOTCS JJIsI OCYIIECTBICHUS CJICAYIOIINX
BUJIOB KOHTPOJISI.

OueHuBaHue pe3yJbTaTUBHOCTU JIEATEIBHOCTH OOYYalOUIMXCsl HalpaBiI€HO Ha aHalu3 OCBOCHMS OOYyYarolmIMMUCS
coJiep KaHusl JOMOJIHUTEIbHOM 00111e00pa3oBaTeIbHOM 00111epa3BUBAIOIIEH TPOTPAMMBI.

OreHKa ypoOBHsI YCBOSHUS COZIEp KaHUsl 00pa30BaTEIbHON MTPOTrPaMMbI MPOBOAUTCS MO CIAEAYIOIINM MOKa3aTeIsIM

- CTETEeHb YCBOCHUS COICPIKAHUS;

- CTeNeHb MPUMEHEHUS 3HAHUHN Ha MPAKTUKE;

- YMEHHE aHAJIM3UPOBATH U JIEJIaTh BHIBO/IBI.

Jlns otrieHMBaHMs 3HaHUI oOydaromuxcs ucnoib3yetcs: 100-0amipHas mKkaa.

HanmeHoBaHue ypoBHS/OIIEHKA PesynbTar AMarHOCTUKH,
%
DneMeHTapHbBIN 0-49%
YPOBEHB/HEYJOBJICTBOPUTEIHHO
Huzkwuii ypoBeHb/y10BIETBOPUTEIIHHO 50-69 %
CpenHuii ypoBEHB/X0OPOIIIO 70-84 %
Bricokuit ypoBeHB/OTIIMYHO 85—-100 %

OcBoeHue 00yYaIOIMUMUCS COJEPKAHUS JOMOJHUTEIFHON 00pa30BaTeNbHON MPOTPAMMBI MPOBOJUTCA C TTOMOIIBIO
cienyronux GopmM KOHTPOJIS: BXOHOHN, TPOMEKYTOUHBIN, UTOTOBBIN (TEMAaTHUECKUIA).
1) BxomHOW KOHTPOJIb
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[lenb BXOIHOTO KOHTPOJISI — OIIEHKa OOIIEro YpoBHS MOATOTOBKHU KaXXKJ0r0 00Yy4YarolIerocsi U rpymnisl B ejaoM. BxoaHoi
KOHTPOJIb MPOBOAUTCA B OpME TeCTa, KOTOPHIM MPOBOAMUTCS B Hadasie yuyeOHoro roja. Ilo pesynbTraTaM BXOAHOTO KOHTPOJIS
aHAJIM3UPYETCS CTAPTOBBIA YPOBEHb 00YUAIOIINXCSI, HAMEUAETC IUIaH JTMKBUJAIUU TPOOETIOB 3HAHUM.

2)  Tekymuii KOHTPOJb OCYIICCTBIIACTCS HA 3aHATHUAX B TCUCHHE BCErO OOYUYCHUS IS OTCIICKUBAHKS YPOBHS OCBOCHUS
y4e0HOro MaTepHasa Mo COOTBETCTBYIOUIEMY KYpCY IPOrPAMMBI.

dopMbl TEKYIIETO KOHTPOJS: TeMAaTUYECKUN TECT, AMKTAHT, CaMOCTOSATENIbHas paboTa, MpakThuueckas padoTa, YCTHBIN
orpoc.

3) IIpomexyTouHas (TeMaTHYeCKas) aTTeCTaIIHsI

[IpoBOAUTCS B KOHIIE U3YUYEHHUS COOTBETCTBYIOIIETO Kypca B (hopMe TeCTa U/ Ui KOHTPOJILHOM pabOTHI.

4) Wroroas (TeMaTUYECKas) aTTECTAIUS

3aBepliaeT NOJIHOE U3yUYEHHE Kypca.

Wrorosas arrecraius MpoBOIUTCSA B (pOpME UTOTOBOTO TECTa M UTOIOBOM KOHTPOJBHOM pabOThI MO TeMe 00pa30BaTeILHOM
IporpaMMbl, B TOM YHCJIE€ C MCHOJIb30BAHUEM TEIEKOMMYHUKAIMOHHBIX TEXHOJOTHH, a TAKKE IO pe3yJibTaTaM BbIIOJIHEHUS
[IPAKTUYECKUX 3aJaHUM.

4) UtoroBas aTTecTalus

HUrtoroBass arTtecTamusi MPOBOAUTCA B BBIMYCKHOM 11 Kjacce 1O OKOHYAHHWIO OOydY€HHS TIO JIOMOJHUTEIHHOM
o0mreoOpazoBaTenbHON oOIIepa3BuBatoleii mporpamme «OnuMnuagHas XUMUsS» HE MEHee TpEX Jier, T.e. oOydenue B 9-11
KJ1accax.

Hroropas arrecranus mpoBoauTCs B (hopMe BBITYCKHOTO dk3aMeHa o gopmary EI'D.

[lo pe3synpraram oOyuyeHus B 9-11 knaccax MU MTOrOBOW aTTeCTalMU BBIIAETCS MUILUIOM YCTaHOBIEHHOro B lLleHTpe
obpasma.

@opMbl OTCJIEKMBAHUA Pe3yJbTATOB: HAOIOACHUE, TECTUPOBAHUE, KOHTPOJIbHAS MUChMEHHAs paboTa, YCTHBIA OMpOC,
(bpoHTaIBHBIN OMPOC, cOOECceI0BaHNE, OTYET O BBHITTOJIHCHUH YKCTICPUMEHTAIIBHBIX (JJa00paTOPHBIX) U IPAKTUUECKUX PaboT.
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®opmbl (pukcanum pe3yJibTATOB: PEUTHHroBas TabiHIla MO pe3yJbTaTaM HTOTOBOIO TECTa, KOHTPOJBHON pabOThI,
OTYETOB MO FKCIEPUMEHTAILHBIM padoTaMm.

JloKkyMeHTaIbHOM (OpMON NOATBEPKIAEHUS OCBOEHMS JTONOJIHMUTEIBHON 0O0IIe00pa3oBaTelbHON 0O0IIepa3BUBAIOIIEH
MPOrPaMMBI ABJISETCS TOKYMEHT 00 00y4eHuu «/{uniom» yCTaHOBIEHHOTO PErnOHaNbHBIN eHTpoM «Cupuyc26» oOpasua.



44

KAIPOBOE OBECIIEYHEHHE

ObecnieueHne peanu3alnuu JOMOJHUTEIBLHON 0011€00pa3oBaTesibHON oOLIepa3BUBatolieil nmporpaMmmbl «OaumMnuagHas
XUMUS», HAIEICHHOW Ha TPEJOCTAaBICHUE BBICOKOTO KadecTBa OOYYECHHs], TUIAHUPYETCS 3a CUeT MeAarorm4ecKux KaJapos,
UMEIONINX HEOOXOAMMYIO KBaTU(pUKAIIMIO Ui PEIICHUs 3a/1ad, OmpeAesieHHBIX 00pa30BaTeNbHON MPOrpaMMOil, CIIOCOOHBIX K
MHHOBAIIMOHHON TTPO(ECCUOHATIBHON e TETbHOCTH.

TpeboBaHus K KaIpOBBIM YCIOBHSIM BKITIOYAIOT:

- BBICLIIEE TIearoruueckoe 00pa3oBaHue 1Mo NPEIMETY;

- 3HaHHE MPEIMEeTa, BIIaJIeHUEe METOMKON €ro MPeroIaBaHus, eAarorndeCKUMHI TeXHOJIOTUSIMHU;

- OIBIT Pa0OTHI 1O TIPOTpaMMaM YTIIyOJIEHHOTO U3YYCHHS (PU3UKY;

- OTIBIT TIOJITOTOBKE yUAIIUXCS K OJTUMITHAIAM U MTPOSKTHBIM KOHKYPCaMm;

- BBICIIIAst KBATM(DUKAIIMOHHAS KaTEeTOpHs, KaHIUIAT HAyK;

- OMBIT MOJATOTOBKHU BRIMYCKHUKOB K OI'D u EI'3;

- HETIPEPBIBHOCTD MPOQPECCUOHATILHOTO Pa3BUTUSI M CAMOOOPA30BaHUS;

- HAJIMYME HaBBIKOB pa0OTHI C KOMITBIOTEPHOU TEXHHUKOM;

- TPy IOJII00HE, OTKPHITOCTh HOBIIECTBAM U OCBOCHHIO HOBBIX (DOPM M METOJIOB pabOTHI;

- KOMMYHUKa0EIbHOCTh;

- TBOpYECKasi aKTUBHOCTb;

- aKKYPaTHOCTb, II€JIEYCTPEMIIEHHOCTh, OTBETCTBEHHOCTD, JOOPOKEIATEIbHOCTh, 3200Ta O Pa3BUTUU WHIUBUIYaTbHOCTH
YUEHHUKa, 3aMHTEPECOBAHHOCTD B €0 pe3yjbTaTax.

Jlns peanmu3anunu 00pa3oBaTeIbHON MPOTPaMMbl HEOOXOIUMBI BEICOKOKBATU(DHITUPOBAHHBIE CIICIIHAIACTHI:
- YUUTENb XUMHH JJIs1 IPOBEICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN — | 4elL.;
- METOJIUCT;
- megaror-rcuxosor — 1 gei.



45

MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlist peanu3anyy MPOrpaMMbl ITOMEIIEHUE JODKHO YIOBICTBOPSITH CTPOUTEIBHBIM, CAHHUTAPHBIM H IPOTHUBOIIOKAPHBIM
HOpMaM.
HeoOxoauMsi:

- y4eOHBIN KaOMHET, OCHAIIICHHBI KOMITBIOTEPOM C BBIXOJIOM B MHTEPHET, TEICBU30POM, MAPKEPHOM JOCKOM, Y4COHBIMHU
CTOJIaMU JII1 YYCHHKOB W CTYJBSIMH, JE€MOHCTPAIIMOHHBIM CTOJIOM, InKadamMu IS XpaHCHUS HArJISAHBIX TOCOOHH,
JTUIAKTHYECKOTO U y4eOHOr0 MaTepuraa;

- 1abopaTopus, OCHAIIICHHAsT KOMITBIOTEPOM C BBIXOJOM B MHTEPHET, TEJICBU30POM, MaPKEPHOU JTOCKOH JIaOOpaTOPHBIMU
CTOJIaMU JISI IIPOBEACHUS IIPAKTUIYCCKUX pabOT, HEOOXOAMMBIM JIA0OPATOPHBIM 000PYI0BaHUEM;

- MOICOOHOE TIOMEIICHHE ISl XPaHEeHHs JJa00paTOpHOro 000PY/I0BaHMS M HATJISIIHBIX MTOCOOMH (;1TabopaHTCKas);

- IEMOHCTPAIIMOHHOE 000PYI0BaHUE;

- 000pyT0BaHKE, HEOOXOIMMOTO JIJIS IPOBEICHUS MPAKTHUCCKUX 3aHITHIMA:

JlaboparopHas mocya:

- CTEKJITHHBIC XUMHUYECKHE CTaKaHbl, BOPOHKH, MPOOUPKH, INTATUBBI JUIS MPOOUPOK, CKISHKH IS XpaHEHUS
peaKkTUBOB, (JIaKOHBI-TIEHUIIMIUIMHKNA, KOHUYECKUE KOJIOBI, KPYTJI0IOHHBIE KOJIOBI, CTCKIITHHBIC TTAJOYKH, CTCKISTHHBIC HACAJIKH,
XOJIOAWUIBHUKH, TEPMOMETPBHI, JIOKKH -IIIIIATEITH, TPEAMETHBIC CTEKJIA, BHITTAPUTEIbHBIC YAITKH, TUTIIH, ACP>KaTeNn JJIs TPOOHPOK,
TUTENBHBIC IIUIIIBI, aCOCCTOBBIE CETKH, MEPHBIC IWIMHAPHI, MUNETKH Mopa, OropeTku, kamenbHuIlbl. Illycrepa, O6aHku s
KUJKUX PEaKTUBOB.

PeakTuBsr:
- [IpocThie BemiecTBa: cepa, allOMUHUAM, [IUHK, UOJI, TAJUIMI, UHIWHU, YTOJb, OJIOBO, Kene30. OKCUJIbl: OKCU MarHusl,
okcua amomunaus, okcua menu (II), oxcun skenesza (III), oxkcua mapranna (III), okcun ceunna (II). I'mapokcuabsl: TUAPOKCU
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HATpHsl, TUAPOKCUJ Kajusi, TUAPOKCHUJ Kajblus, THUAPOKCHA Oapusi, aMMHuak. KUCIIOTBI: cepHas KUCIOTa, a30THAsl KHUCIOTA,
COJIsIHas KHUCJOTa, YKCycHas KHUCIOTa, GocdopHas Kuciora, 0opHas kucinora. Conu: XJIOpuJ HATpHsl, MOAUJ Kajus, OpoMHU[
Kanus, 6pomar kanus, xamopun meau (1), xnopua xkansuus, xmopun xenesa (III), xmopua maruus, cynsdart menu (II), cynbdat
xenesa (II), cynbdar nuHka, cynbdar amOMUHUSA, ATIOMOKAJIHUEBBIE KBACIIhl, JKEJI€30aMMOHUUHBIE KBACIbl, XpPOMKAaJINEBbIE
KBacIpl, cyabdar HaTpus, cyiabdart kanud, cyibdar kodansta (II), HuTpaT cBunua (II), Hurpat cepedpa, HUTpAT Kajausl, HUTPAT
KaJbIusl, HUTpAT aMMoHus, HUTpaT Mapranua (II), Hurpar nuHka, kKapOoHAT HATPUs, TUAPOKAPOOHAT HATPHS, KapOOHAT KaJIbLIK S,
docdat Hatpus, nuruapodocdar HaTpus, Oypa, KapOuJl KaJlbliMs, pOJAAHHU AMMOHHUS, KpACHAsI KPOBSIHAS COJIb, JKEJTasi KPOBSHAs
COJIb, BaHAJAT HATpUs, MOJAUOAAT aMMOHMS, aleTaT HaTpus, OKcajaT HATpHs, LUTpaT XKejle3a-aMMOHHUA, KaJaui-HaTpuiu
BUHHOKHUCIIBIM, TUMOHHAS KUCIIOTA, CAIMIUIOBAS KUCIIOTA, TJII0K03a, THOCYIb(GAaT HATPUS, CYIbGU HATPUS, XJIOPUJ AMMOHHUS

HatypanbHble 00BEKTHI.

- Komnexuun MHHEpanoB, TOJE3HBIX HCKOMAEMbIX, TOPHBIX TIOPOJ, MHHEpaIbHBIX yaoOpenuil. I[lpoaykTs
XUMHYECKUX MPOU3BOJICTB: MJIACTMACCHI, Kay4yKH, CHHTETUYECKUE BOJIOKHA, IPOIYKTHI MEPepadOTKUu HEPTH U KAMEHHOTO YTJIf,
METaJUIbl U CIUIaBbl HA KX OCHOBE.

Monenu 1 MaKeTEhL.

- Kpucrammmdeckue pemeTky aiMasa, rpadura, xenesa, MeIu U xJiopuaa HaTpus. HaGopbl aTOMOB JUIsl COCTaBICHUS
IIAPOCTEPIKHEBBIX MOJICIICH MOJICKYII.

- CIeIMaabHas OJ1eXk1a 00yJaromuXcsl Ui padOThI B JAOOPaTOPUHU — XalaThl.
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YYEBHO-METOANYECKOE
N THOOPMAIINMOHHOE OBECIIEYEHHUE

1. Ilepeyensb auTEpPaTYpPbl, HEOOXOAUMOI IJISI OCBOCHHUS NPOTrPAMMBbI

1.1. IlepeyeHb AUTEPATYPHI, HCIOJIb30BAHHON NPH HANMCAHUYU MPOTPaAMMBbI

1) Ky3emenko H.E., Epemun B.B., [Tonko B.A. Xumus i MIKOJBHUKOB CTApIIUX KJIACCOB M MOCTYMAIOIIUX B BY3BI.
VYyebnoe nocobue. M.: M3gatensctBo MockoBckoro ynusepcurera, 2015.

2) Jlugun P.A., Monouko B.A., Auapeesa JI.JI. Xumuueckrue CBOMCTBA HEOpPraHMYECKHX BEIIECTB. YdeOHOE mocoowe.
M.: Apramak-Menua, 2015.

3) Kysbmenko H.E., Epemun B.B., ITonkos B.A. Hauana xumuu. Y4yeOHoe mocoOue s MOCTYMAmuUX B By3bl. M., 2017

4) Jo6porun [I. FO., lo6potuna U. H. Pa3ButHe ¥ KOHTPOJIb YMCHHI TOBOPCHHMS W MHUChbMa HA YpOKax XUMHUHU //
[Tenarornueckue n3mepenus. — 2021. — Ne 1. — C. 48-56.

5) AxmeroB M. A., OcunoBa A. B. 13 omnbiTa opmupoBanusi GpyHKIIHOHAIBHON IPaMOTHOCTH // XUMHS B IIKOJE. —
2021. — Ne 10. — C. 35-38.

6) Makapos FO. b. OT npeamMeTHBIX 3HaHHH K (PYHKIIMOHAIBHON rpaMOTHOCTH // Xumus B mikone. — 2022. — Ne 8. — C.
26-32.

1.2. IlepeyeHs JUTEPATYPbI, PEKOMEHT0BAHHOH 00Y4al0IIMMCSI

1) Jlapuonosa B. M., ITyctoBut C. O. MeTOABI TUTPUMETPHH B OPTaHHU3AINH TIO3HABATEILHOU NEATEIHbHOCTH // XUMUS B
mkone. — 2021, — Ne 3. — C. 51-61.

2) Csepmiosa H.JI., Kapramos C.H., Paxyruna O.I". Xumust. CripaBOYHUK TSI ITKOJIBHAKOB M IMTOCTYTAIONINX B BY3bl. M.:
Act-IlIpecc, 2019

1.3. [lepeuyeHs JquTepaTypbl, PEKOMEHIOBAHHOU POAUTEIAM
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1) KoBu C. «7 HaBBIKOB BBICOKOX(P(PEKTHUBHBIX JHOACH. MOIIHBIE WHCTPYMEHTHI Pa3BUTHUS JIMYHOCTH» - AJIBIIAHA
[Ma6mumep, 2019

2) Uuxak [Munrycesuu «JleiictByii! 10 3anoBeseit ycrnexa» uza. Ixemo 2018 T.

3) Crusen KoBu «BocbMoii HaBbIk. OT 3 pekTuBHOCTH K Benmuuio» «AjbnuHa [Tadaumepy, 2020 r.

2. Ilepeyenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTu «AHTEepHET», HEOOXOAMMBIX /IJIsl OCBOECHUS
NMPOrpamMmmabl

1) Tep-Axomsan M.H. Xumus metaioB [DaeKTpoHHbBIH pecype]: yueoHoe mocooue / M.H. Tep-Axomsin, FO.B. Cokoiosa,
O.A. bparasuna; nmon pen. [Jensua B.1. - Mocksa: MUCHC, 2015. - 148 ¢c. URL.: https://e.lanbook.com/reader/book/69743/#1

2) Enunas xomutekiust oOpazoBaTebHBIX pecypcoB http://school-collection.edu.ru

3) ChemNet: nopran ¢hyHIaMEHTAIBHOIO XUMHUYECKOTO 0OpazoBanus http://www.chemnet.ru

4) OcHoBbl xumun. MaTEepHET yueOHuK http://www.hemi.nsu.ru/

5) Dnexrponnslii pecypc. llIkonbHbIC OaMMIHAabI 10 XUMUK:http://www.chem. msu.ru/rus/olimp/

6) DOnekTpoHHBIH  pecypc. MOCKOBCKas  OJMMIIMQJa  IIKOJBHHUKOB MO  XuMuu. — [Pexxum  jmocrymal:
http://moschem.olimpiada.ru/

7) DnextponHblii pecypc. Omnummuanbl [IpuBommkckoro ®denepanbHoro VYHuBepcuteta . — [Pexum mocrymal:
https://admissions.kpfu.ru/mpo

8) Dnektponnbiii pecypc. Cankr-IleTepOyprckas onuMnuana HIKOJBHUKOB 1O XAMUU. — [Pexum mocrymal:
http://chemspb.3dn.ru/

9) DnekrponHbIi pecypc. KoponeBckoe xumuueckoe 001ectBo Benmnkoopuranuu— [Pexxum gocrtymal: https://www.rsc.org/

10) DneKkTpOHHBIH pecypc. 3aHuMaTeNbHbIE OIIBITHI o XUMHHU — [Pexxum JOCTyma|:

simplescience.ru/video/about:chemistry/

3. IlepedyeHb pa3gaTO4YHOr0 MaTEpHUAJIA
1) nupakTHYeCKHe KapTOYKHU C 3aIaHUSIMH;

2) mocoOus ¢ pa3HBIMU THITAMH 33124 B TECTOB;


https://e.lanbook.com/reader/book/69743/#1
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://www.hemi.nsu.ru/
http://moschem.olimpiada.ru/
https://www.rsc.org/
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