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INOACHHUTEJIBHAS 3AIINCKA

Pabouas nporpamMmMa 1o XuMun 9 Kiracca coOCTaBjeHa Ha OCHOBE:

o [Ipuxaza Muno6pnayku Poccun ot 17.12.2010 N 1897 (pex. ot 31.12.2015) «O6
yTBEpIKIeHHH (heiepaIbHOro TocyIapcTBEHHOIO 00pa30BaTeNIbHOTO CTaHapTa OCHOBHOTO
o011ero 0opazoBaHUY;

®enepanbHoro 3akoHa «O0 obpazoBanuu B PO»Ne273 ot 29 nexadps 2012 roxa;

[Tocranosnenus [maBHoro ['ocynapctBeHHOTO canutapHoro Bpada P® ot 29.12.2010 Nel189 «O6
yrBepkaenun Canllun  2.4.2.2821-10 «CaHUTapHO-3MIUIEMUOJIOTHUECKHE TpeOOBaHUS K
YCIIOBUSIM M OpraHu3anuu oO0ydeHus B 00111e00pa30BaTeNIbHBIX YUPEKICHUIX);
[Mpuka3za MunoOprayku Poccuu ot 31.03.2014 N 253 (pen. ot 28.12.2015) "OO6 yTBepxkneHun
(denepanbHOrOo TepevHs Y4EOHHKOB, PEKOMEHIYEMBIX K HCIOIb30BAHUIO MPH peaTu3aluu
HUMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTeIbHBIX MPOrPaMM HAauyaJIbHOTO OOILEro,
OCHOBHOTO OOIIIET0, CpeAHET0 00IIero 00pa3oBaHus'";
[IpumepHOii porpaMMBbl OCHOBHOTO 00IIIETO 00pa30BaHUsI 110 XUMHU;
VYyeonoro mmana MBOY COII N106 na 2023-2024 y4.rox;
Yeraa MBOY COIIN106;
[Tonoxxenus o padoueit mporpamme, pazpadoransoro 8 MbOY COII N106 ;

3a ocHOBy paboueil mporpaMMbl B3sTa MporpaMma Kypca XUMUHU s 8-9 Kiaccos
0011e00pa3oBaTeIbHBIX YUPEKACHUH, OMyOIuKoBaHHas u3naTenbcTBOM «IIpocBemnienue» B 2013
rony (COopHHK mporpaMMm Kypca XuUMHM K ydeOHukam xumuu aropoB [.E.Pynsutnca,
@&.I"Denpamana mis 8-9 Kiaaccos).

Onucanune Mecta yuyeOHOro npeamMera «XuMHusa» B Y4eOHOM IJIaHe

Oco0OeHHOCTh MpeAMeTa XUMUU B TOM, YTO OH TIOSIBISICTCS MOCJIEIHUM B PSY €CTECTBEHHO-
HAYYHBIX TUCIHILUINH, TTOCKOJBKY JJISI €r0 OCBOCHHS IIKOJBHUKH JTOJDKHBI 001aaTh HE TOIBKO
OTIpe/ICTICHHBIM 3allacoM MPEBAPUTENBHBIX €CTECTBEHHO-HAYYHBIX 3HAHWUN, HO U JIOCTATOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIIJICHUEM.

B cootBercTBuM ¢ yueOHbIM Tui1aHoM MBOY COIII N106 Ha u3ydyenue xumuu B 9 kiacce
oTBOAMTCS 2 yaca B Henento, 70(68+2) yacoB B rof.

eau kypca: :

- C0CcOo0CTBOBATH MPUBUTHUIO NTO3HABATENILHBIN HHTEPEC K HOBOMY IPEIMETY UYepe3 CUCTEMY
pa3HOO0Opa3HBIX 1O GopMe YPOKOB H3yUE€HHsI HOBOTO MaTepuasa, 1aboparopHbsie paboThl, ,
HECTaHJapTHBIC YPOKU KOHTPOJIS 3HAHUI;

-CO3/1aBaTh YCJIOBHS I POPMUPOBAHUS Y yUALTUXCS MPEAMETHON U y4eOHO-
HCCIIEN0BATENbCKON KOMIIETEHTHOCTEH

-00€ecIeunTh YCIOBHUS JJIsi YCBOEHUS YYalMMMUCS 3HAHUM OCHOB XUMHUYECKOW HayKH:
Ba)KHEHINX ()aKTOPOB, OHSATHIA, XUMUYECKHX 3aKOHOB U TEOPUH, S3bIKA HAYKH, TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa B COOTBETCTBUU CO CTAHJAPTOM XUMHUUYECKOTO
o0Opa3oBaHUS

3anauu Kypca xumuu 9 kiacca :

OCBOCHHE 3HAHMM 110 OCHOBHBIM IOHATHIM U 3aKOHaM B XMMHUH, XUMHUECKON CUMBOJIMKU;
BBIJJAIOIINXCS OTKPBITHAX B XUMHUUECKON HayKe; POJIM XMMUYECKOM HayKu B (pOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPa; METOJaX HAyYHOTO TIO3HAHNS,



OBJIajJleHHe YMEHUSIMH Ha0JI01aTh XMMUYECKHE SBJICHUS; TPOBOAUTH XUMUUECKHUNA
9KCIIEPUMEHT; TPOU3BOAUTH PacyeThl HA OCHOBE XUMUYECKUX (OPMYIT BEIIECTB U YpPaBHEHU
XUMHUYECKUX PEaKIUi; 000CHOBBIBATH MECTO M POJIb XMMUYECKUX 3HAHUH B PAKTUYECKOM
JEATENBHOCTH JIIOACH, PA3BUTUH COBPEMEHHBIX TEXHOJIOTHN;

Pa3BHUTHE TO3HABATEIILHBIX HHTEPECOB, HHTEJUICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTE! B
MpoLecce MPOBEACHUS XUMUYECKOT0 IKCIIEPUMEHTA, CAMOCTOSATEILHOIO IPUOOPETEHHS 3HAHUI
B COOTBETCTBUU C BOSHHUKIIMMHU KU3HEHHBIMU MTOTPEOHOCTAMHU.

IInanupyemble pe3yJbTaTbl H3y4eHHs Y4eOHOIO MpeaAMeTa

I/I3quHHC XMMHH B OCHOBHOM IIIKOJIC Aa€T BO3MOKHOCTb JOCTUYbL CJIICAYIOIINX PE3YJIILTATOB B
HampapJICHUHU JUYHOCTHOI'0 PA3BUTHSI.

1. BociuTaHue pOCCUICKON I'pa)TaHCKOM MJIEHTUYHOCTH: MaTPUOTU3MA, JIOOBU U yBaXKEHUS K
OTEYECTBY, YyBCTBA FOPIOCTH 3a CBOIO PonuHy, 3a pOCCUNCKYI0 XUMUYECKYIO HAYKY;

2. ¢$opMHpOBaHUE ILEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOH MPAKTUKH, & TAK)KE COLUAIEHOMY, KYIETYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOTOOOPa3MI0 COBPEMEHHOTO MHUPA;

3. GopMUpPOBaHMIO OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U caMOOOPa30BaHMIO HA OCHOBE MOTHBALIMU K OOYYEHHIO U MO3HAHUIO, BEIOOPY
npodunsHOro 00pa3oBaHus Ha OCHOBE MH(POPMALIMU O CYIIECTBYIOUIMX MPOPECCUSIX U JTUUHBIX
npoeCCHOHANBHBIX  MPEANOYTeHHH,  OCO3HAaHHOMY  IOCTPOCHHIO  HHIWBUIYAJIbHOU
00pa30BaTeIbHON TPACKTOPUH C YUYETOM YCTOMUYMBBIX MTO3HABATEILHBIX HHTEPECOB;

4. GopMHUPOBAHUI0O KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTelbHOM, OOIIECTBEHHO
TOJIE3HOM, Y4eOHO- UCCIIeI0BATEIHCKOM, TBOPUECKON U IPYTrUX BUAAX JIEATCIbHOCTH;

5. ¢opMupoBaHME MOHUMAHHUS LIEHHOCTH 3/10pOBOr0 U 0€30MacHOro odpasa >KU3HHU; YCBOEHUE
NPaBUI MHAMBHUIYaJbHOTO M KOJJIEKTHUBHOIO O€30MaCHOTO IOBEJACHHMsS B 4YpEe3BbIUANHBIX
CUTYalUsAX, YTPOKAIOIIUX KU3HU U 310POBBIO JIFOJEH;

6. GopmupoBaHHE MO3HABATENBHON U WH(GOPMALMOHHON KYIbTYyphl, B TOM YHCII€ pa3BUTHE
HABBIKOB CaMOCTOATEIbHOW pabOThl C€ y4eOHBIMH TOCOOMSIMHM, KHUTaMH, JOCTYIHBIMU
WHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMH UH()POPMALIMOHHBIX TEXHOJIOTHIA;

7. Q)OpMHpOBaHI/IC OCHOB 3KOJIOTHYCCKOT'O CO3HAHUA HAa OCHOBC IMPHU3HAHUSA MECHHOCTH XKU3HU BO
BCEX €€ TIIPOABIICHUAX U H€06XO,I[I/IMOCTI/I OTBCTCTBCHHOIO, 6epe>1<Horo OTHOIICHHUA K

OKpY’KarolEen cpeae;

8. pa3BUTHE TOTOBHOCTH K PEIIEHUIO TBOPUECKUX 3a/1a4, YMEHHUSI HAXOUTh aJIeKBATHBIE CITIOCOOBI
MOBE/ICHUS U B3aUMOJICHCTBUS C MapTHEpaMHu BO BpeMs yueOHOI U BHEYy4eOHOH NeATeIbHOCTH,
CIIOCOOHOCTH OLEHUBATh MPOOJIEMHbIE CHUTyallUM M OINEpPaTMBHO MPUHUMATh pEILICHUS B
Pa3JIMYHBIX MTPOJYKTUBHBIX BUAAX AEATEIHLHOCTH.

MeTanpeaMeTHBIMM pe3ylIbTaTaMH OCBOEHHUS Kypca SBISIOTCS:

1. oBnajeHHE HaBbIKAMU CAMOCTOATEIBHOIO NPUOOPETEHHs] HOBBIX 3HAHUI, OpraHU3aluu
y4eOHOM eI TeNbHOCTH, TOUCKA CPE/ICTB €€ OCYIIECTBICHUS;



2. yMEHHE IUIaHHPOBAaTh MYTH JOCTHXKECHHs IeJieil Ha OCHOBE CaMOCTOSITENIbHOTO aHaIu3a
YCIIOBHUH U CPENICTB UX JTOCTHKCHUS, BBIICISTh aJIbTEPHATHBHBIC CIIOCOOBI JOCTIDKEHHS NN U
BEIOMpaTh Hamboee APQPEKTUBHBIA CHOCO0, OCYIICCTBISATH TO3HABATEIBHYIO pPEGIICKCHIO B
OTHOIIIEHUU JICUCTBUI MO PEIICHUIO YUeOHBIX M MO3HABATENbHBIX 3a]1a4;

3. yMeHME MOHUMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUraTh TUIIOTE3Y, 1aBaTh ONpPEIEICHUS]
MOHATHUSM, KIIACCU(HUIMPOBATh, CTPYKTYpUPOBATh Marepuai, MPOBOAUTH JKCIICPUMEHTHI,
apryMEHTUPOBAaTh COOCTBEHHYIO MO3UIIHIO, (HOPMYITUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

4. yMmeHue COOTHOCHTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3yIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH NEATEIbHOCTU B IpOLIECCE JOCTHXKEHHs pe3yiabrara, ONpeAesTh CHOCOObI
JIeCTBUI B paMKax IMPEIOKEeHHBIX YCIOBUH M TpeOOBaHMN, KOPPEKTUPOBATh CBOU JIEHCTBHS B
COOTBETCTBUH C U3MEHAIOLICICS CUTyalUH;

5. ¢opmupoBaHHE M Pa3BUTHUE KOMIIETEHTHOCTH B OOJACTH MCIIOJIIb30BAaHUS HNHCTPYMEHTOB M
TEXHUYECKUX CPEACTB HH(POPMAIIMOHHBIX TEXHOJOTUH KaK HWHCTPYMEHTAIBbHOW  OCHOBBI
pa3BUTUSA KOMMYHHUKATUBHBIX U IIO3HABaTEIbHBIX Y Y/I;

6 YMEHHUE CO34aBaThb, IPUMCHATE U HpCO6p330BLIBaTB 3HaKW U CUMBOJIbI, MOJACIN H CXEMBI IJIA
peICHUA y‘-I€6HI)IX IIO3HABATCJIBHBIX 3a/J1a4,

7. yMeHue u3BJIeKaTh WHGOPMALMIO W3 PANIMYHBIX HCTOUYHUKOB, CBOOOJHO IOJIb30BATHCS
CIPAaBOYHOHN JIMTEPAaTypod, B TOM YHCJIE M Ha IEKTPOHHBIX HOCHUTENAX, COOJIIONATh HOPMBI
MH(OPMALIMOHHON HM30MPATEbHOCTH, ITUKHU;

8. YMCHUC Ha HNPAKTUKE IOJb30BATHCA OCHOBHBIMH JIOTUYCCKHUMHU IIpUEMAMHU, MCETOAAMU
Ha6J'II-O,I[eHI/IH, MOICIUPOBAHMA, O6T.>5[CHCHI/IH, pEIICHHUA r[po6neM, IIPOrHO3UPOBAHUA U [P.,

9. yMeHue OpraHu30BaTh CBOIO JKU3HBH B COOTBETCTBUU C MPEACTABICHUSIMHU O 3JOPOBOM 00pase
KHU3HU, MpaBax M OOS3aHHOCTAX TpakJaHWHA, LEHHOCTAX OBITHUSA, KYIBTYphl U COLUAIBHOTO
B3aMMOJICHCTBH,

10. YMCHHUC BLINTOJHATD IMO3HABATCIIBHLIC U IIPAKTUYCCKUC 3aJaHUA, B TOM YUCJIC ITPOCKTHELIC,

11. yMeHHe camMOCTOSITEIbHO U apTryMEHTHPOBAHO OIICHWBATH CBOM JEWUCTBUSA M JCUCTBUA
OJTHOKJIACCHHUKOB;

12. ymenue pabotars B rpymme- 3(h(HEKTUBHO COTPYTHHYATh M B3aWMOJCHCTBOBATH HA OCHOBE
KOOpAWHAIIMN PAa3IMYHBIX TIO3MIMH TpPH BEIPAOOTKE OOIIEro perieHuss B COBMECTHOU
NeSITETFHOCTH; CIIyIIaTh TapTHEpa, KOPPEKTHO OTCTaWBaTh CBOIO ITO3UIUIO; IMPOMYKTHBHO
paspeniath KOH(IUKTHI.

IIpeaMeTHBIMHU pe3yIbTaTaAMH OCBOCHHS Kypca SIBISIOTCS:

1. ¢popmupoBaHUe TIEPBOHAYANIBHBIX CHCTEMATH3MPOBAHHBIX MPEIACTABICHUN O BEHICCTBAX, UX
MPEBpPAILECHUS U TPAKTUYECKOM IPUMEHEHUH; OBJIAJCHUE TOHATUWHBIM aIlllapatoM H
CHMBOJIMYECKHUM SI3BIKOM XUMMUH;

2. 0co3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHMYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKHUX NPEBPAIICHUN HEOPraHMYECKUMX U OPraHMYECKUX BEIIECTB Kak



OCHOBbl ~MHOTHX SIBICHUH >XMBOW M HEXHMBOH TNPUPONBI, YIIyOJeHHE NpeACTaBICHUH O
MaTepHaJIbHOM €JUHCTBE MHPAa;

3. OBJIaZICHUE OCHOBAMHM XHMMHYECKOMH T'paMOTHOCTH; CIIOCOOHOCTBIO AHAJIM3UPOBATL U
O0OBEKTHBHO OLICHUBATH KU3HCHHBIC CHUTyallluH, CBA3aHHBIC C XHMHCﬁ, HaBBIKAMH 0€30I1acHOI0
O6paH_IeHI/IH C BCIICCTBAMHM, UCIIOJIbB3YEMBIMHU B HOBCG,I[HGBHOI;'I KN3HU, YMCHUCM aHAJIM3UPOBATH
U TUIaHHUPOBATH JSKOJOTHUYCCKH Oe3omacHoe IHOBCACHHUEC B 1ICIIAX C6epC)KeHI/I$I 300pOBbA U

OKPYKAIOLLEH CPEJIbl;

4. ¢opMupoBaHHE YMEHHUH YCTAaHABIMBATh CBSI3UM MEXKAY peajbHO HaOMIOgaeMbIMU
XUMUYECKUMHU SIBIICHUSMH U TPOIIECCAMH, MPOUCXOIAIINMHA B MUKPOMUPE, OOBSCHITH IPUUUHBI
MHOT000pa3usi BEUIECTB, 3aBUCUMOCTb TPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

5. mproOpeTeHne ONbITa UCTIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUYCHHS BEIIECTB; HAOIIONCHUS
3a HUX IMpPEBpaAlICHUAMU IIpHU TPOBCACHUHN HCECIOXHBIX XHUMHYCCKUX OSKCICPUMCHTOB C
UCIIONIb30BaHUEM J1abOpaTOPHOTO 00OPYIOBAHHS;

6. yMeHHE OKa3bIBaTh NEPBYIO IOMOIIb MPH  OTPABICHHUSAX, OXKOTaX W JPYrHMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH M JJA0OPATOPHBIM 000PYIOBAHUEM;

7. oBnasieHue mpueMaMu paboThl ¢ HHPOpMAIEl XUMHUYECKOTO COMEp:KaHus, MPEICTaBICHHON
B pa3Ho# (hopme;

8. cozmanue OCHOBHI JUTsl ((OPMUPOBAHUS HHTEPECA K PACIIUPCHUIO H YIITYOJICHUIO0 XUMUICCKUX
3HaHMI ¥ BHIOOpAa XMMHUU Kak MPO(HUILHOTO MpeAMeTa MpU Mepexofe Ha CTYMEHb CPETHETrO
o01miero oopazoBaHus;

9. dopMupoBaHHE TIPEICTABICHUN O 3HAYCHHHM XMMHUYCCKOW HAyKW B PEIICHUU COBPEMEHHBIX
IKOJIOTUYECKUX MPOOIIeM, B IPEAOTBPAIIEHUN TEXHOTEHHBIX M SKOJIOTHYECKUX KaTacTpod.

BbinmyckHUK HayduTCA:
e OOBACHATH CyTh XUMUYECKUX MPOIIECCOB;
e HaspiBaTh NpHU3HAKY U YCIIOBUS IPOTEKAHUS XUMUUYECKHUX PEaKIIHiL;

®  yCTaHaBIMBAaTh IPUHAMJICKHOCTh XMMUYECKOH peakuy K OnpeaeaEéHHOMY TUILY 10
OJTHOMY U3 KJIaCCU(PHUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY U COCTaBY

® JCXOAHBIX BELIECTB U MPOAYKTOB PEaKLUU (pEaKIMHU COEIUHEHUS, PA3JIOKEHMS,
3aMelleHus U 0OMeHa); 2) 1O BBICICHUIO UM MOMIOLIEHUIO TEIUIOTHI (peakuu
9K30TEPMUYECKHE U SHOTEPMHUUECKHE); 3) IO U3MEHEHHUIO CTENEHE OKUCICHUS
XMUMHUYECKHUX 3JIEMEHTOB (PEaKIIMN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC); 4) 1O
00paTUMOCTH Tpoliecca (peakiuu o0paTuMbie 1 HEOOpATUMBIE);
* COCTaBJIATh YPAaBHEHHUS MIEKTPOIUTHUECKON NUCCOLUAIIMY KUCIIOT, IIEJI0Y€EH, CONEH;
MIOJIHBIE ¥ COKpPAIEHHBIE HOHHBIE YPAaBHEHUS peakluii 0OMeHa; ypaBHEHHUS
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIN;

® * [IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHUX PEaKLUi 10 (OpMyIaM/Ha3BaHUSAM HUCXOJHBIX
BEIIIECTB; OINPEENIATh HCXOHbIC BEIIECTBA 110 (popMyriaM/Ha3BaHHUSM MTPOILYKTOB
peakuuu;

® *COCTAaBJISITh YPaBHEHUsI pEAKIMi, COOTBETCTBYIOLINX MOCIIEIOBATEIBHOCTH («IIETIOYKE)
IIPEBpaLICHU HEOPraHNYECKUX BELIECTB PA3JINYHbBIX KJIACCOB;



®  BBIBJSTH B [IPOIIECCE IKCIIEPUMEHTA MIPU3HAKHU, CBUETEIBCTBYIONINE O MPOTEKAHUN
XUMHYECKOUN peaKkilnu;
®  [IPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOIO BEIIECTBA;
® ONpENENsATh XapaKTep CPebl BOIHBIX PACTBOPOB KUCIIOT U IIET0YEH 10 U3MEHEHHUIO
OKpacKH UHJIUKATOPOB;
®  TIPOBOAUTH KAUECTBEHHBIC PEAKIIMH, TIOJTBEPIKIAIOIINE HATMYNE B BOAHBIX PaCTBOpax
BEIIIECTB OT/ICIbHBIX HOHOB
®  ONpPEAEATh NPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB K OAHOMY U3 U3YUYECHHBIX
KJIACCOB/TPYIII: METAJUIBI 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHMUSI, KUCJIOTHI, COJIH;
®  COCTaBISTH OPMYIBI BEIIECTB MO UX HA3BAHUSIM;
ONpPEEIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS AJIEMEHTOB B BEIIECTBAX;
®  COCTaBJATH (HOPMYIIBI HEOPTAHUYECKUX COSAUHEHUH TT0 BAJICHTHOCTSAM M CTETICHIM
OKHCJICHUS AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPHUMOCTHU
KHCJIOT, OCHOBAaHHUH U COJICH;
®  OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS] PUINISCKUX U XUMHUUECKUX CBOMCTB MPOCTHIX
BEIECTB (METAJIOB M HEMETAJUIOB) U MX BBICIITUX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMHU
BTOPOTO ¥ TPETHETO MEPUOJIOB;
®  Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTePHBIC JJIS TPYIIIT OKCUIO0B: KUCIOTHBIX,
OCHOBHBIX;
®  Ha3pIBaTh OOIIME XMMUYECKHUE CBOMCTBA, XapaKTEPHBIE IS KAXKIOTO U3 KJIaCCOB
HEOPraHWYECKUX BEILLIECTB: KUCIOT, OCHOBAHUM, COJIEH;
® MPUBOJIUTH MPUMEPHI PEAKIINI, TOATBEPKIAIOIIUX XUMUUYECKHE CBOMCTBRA
HEOPraHWYECKUX BEILIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;
® ONpeleNsATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSIX;
® COCTAaBIISATh OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (17151 U3yUEHHBIX PEaKIUii) 1O
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;
*TIPOBOJIMTH JTA0OPATOPHBIE OIBITHI, TOITBEPIKAAIONINE XUMUIECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;
BBINYCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCSI
* POTHO3UPOBATH PE3YIBTATHI BO3ACHCTBHS Pa3IUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKOUN peaKkinu;
* POTHO3UPOBATH PE3YIBTATHI BO3JACHCTBHS Pa3IUYHBIX (DAKTOPOB HA CMEIIEHNE XUMUIECKOTO
paBHOBECHS.
* MPOrHO3UPOBATH XMMUUECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS;
* MPOTHO3UPOBATH CITOCOOHOCTD BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIC MM BOCCTAHOBUTEILHBIC
CBOICTBA C YYETOM CTEIIEHEN OKHCIIEHUS AIIEMEHTOB, BXOJISIINX B €T0 COCTAB;
* BBISIBIISITh CYIIECTBOBAHUE M'€HETUYECKON B3aMMOCBS3U MEK/Y BEIIECTBAMHU B PSIAY: MPOCTOE
BEILIECTBO — OKCHJI — TFUAPOKCU]T — COJIb;
* OPTaHU30BbIBATh, MPOBOUTH YUCHUUECKHE TTPOCKTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB,

HMCIOIIHNX BAKHOC MPAKTHUYCCKOC 3HAYCHUC.

B u3yueHnn kypca 3HaUYMTEIbHA POJIb OTBOAUTCS XHMUYECKOMY SKCIICPUMEHTY: TIPOBEICHUIO
MPAKTUYECKUX U Ja0OPaTOPHBIX pabOT M OMMCAHMIO UX PE3YIBTATOB; COOIIOICHUIO HOPM U
MIPaBUJI TOBEJICHUS B XUMHUYECKUX J1aboparopusix. [Ipu cokpaménnom konmuecte yacos(17,34),
OTBOJMMBIX Ha M3yUeHHE Kypca XUMUH 9 Ki1acca He MPEACTaBISIeTCs BO3MOXKHBIM IIPOBEICHHUE
MIPAKTUYECKHX 3aHATUH B OJIHOM 00bEMe. KoMreHCHpoBaTh HEAOCTATOK MPAKTUYECKOW pabOThI
BO3MO)KHO IMPHUMEHEHHEM KOMIIBIOTEPHON TEXHUKH U BHIICOPECYPCOB. DTO JACT BO3MOKHOCTb
BOCTIOJIB30BaThCs IU(PPOBBIMI 00pa30BaTEIILHBIMU PECYPCAMH, i TEM CaAMBIM, TAPAaHTHPOBAThH
BBITTOJTHEHHE 0053aT€IIbHOI0O MUHUMYMa OCHOBHOTO OOIIIEro 00pa3oBaHusl.



Oprannsanus 1 popMbI KOHTPOJIS:
Kontpons 3Hanuil, yMEHUI 1 HaBBIKOB yUaIlIUXCSl OCYIIECTBISETCS B CIEIYIOMNX GopMax:

e Tekymuii KOHTPOJIb — B (pOpPME YCTHBIX U MUCbMEHHBIX ONPOCOB, XUMHYECKUX
JTUKTAHTOB, MHIMBUAYAJIbHBIX 3aJIaHUI; TEMaTHYeCKUI KOHTPOJIb — B hopme
IPAKTUYECKUX U KOHTPOJIbHBIX Pa0OT, TECTOB; UTOTOBBI KOHTPOJIb — B (hOpME UTOTOBOM
KOHTPOJIHON pabOTHI IO KypCy HEOPTraHUYECKOH XUMHUH.

KpuTepun o1ieHOK 3a YCTHBIE M MIUCEMEHHBIC pa0O0ThI (COOTBETCTBYIOT FOCYAAPCTBEHHBIM
CTaHJapTam):

"5" — BRICTABNIAETCS, €CITU NMPABUJILHO BBITIOTHEHBI BCE 3aJaHHS B TOJTHOM 00BbeMe ¢
cobmoeHreM mpaBmit oopmiteHHst padoThl. OTCYTCTBYIOT OIIMOKH B XUMHYECKON
TEPMHUHOJIOTUU. 3a/1a41 PELICHbI PAllMOHAIBHBIMH CITIOCOOAMH.

"4" — BpICTABJISIETCS MPHU MTPABUIILHOM BBITTOJIHEHHH OCHOBHOTO YHCJIA 3aJaHUH, TOMyCcKaroTes 1-
2 HE3HAUYUTEJILHBIE OIINOKH.

"3" — BBICTABIISICTCS B CJTydae MPAaBUILHOTO BHITIOTHCHHS HE MEHEE TIOJIOBUHBI U3
MIPEIJIOKEHHBIX 3a1aHui. [Ipy 5TOM JOMmyCcKarTCss HECKOIBKO He3HAYMTENbHBIX OMTHOOK iH 1-2
rpyOble OMIHUOKH.

"2" — BBICTaBIsETCA, €Cli paboTa HE BBIMOIHEHA (OTCYTCTBYET) HIIA B CITydae BBHITOJTHCHUS
MeHee 1/3 U3 mpeanoKeHHBIX 3aIaHUH TPU HAIWYUH HECKOJIBKUX TPYOBIX OMIMOOK.

Hesnauumenvnvimu ouubKamy CAUTAIOTCA: OIINOKK B TPUBHAJIBHBIX HA3BAaHHUAX BEIIECTB
(xpome Haunboliee paclpoCTpaHEHHBIX ), HETOUHOE yKa3aHue npoaykroB OBP npu npaBuinbHOM
MO/IXO/IE; MPOIYCK KO3 GUIHEHTa B OOMEHHBIX PEAaKIHAX, HETIPABWIBHO yKa3aHHbIH
KaTaJIn3aTop U T.J., T.€. OIIMOKH, KOTOpbIE YKa3bIBAIOT HAa HE3HAHHE YaCTHBIX CBOMCTB BEIIECTB
WJIM BO3HUKAIOIIHME IO HEBHUMATEILHOCTH.

pr6blMu OUUOKAMU CIATAIOTCS TAKHUEC, KOTOPBIC CBUACTCIILCTBYIOT O HE3HAHUNW OCHOBHBIX
3aKOHOB XMMHWH, HAITPUMEP: HEBECPHOC COCTABIICHUC q)OpMYJ'I 110 BaJICHTHOCTHU, HCIIPABUJIBHOC
HallMCaHUEC XHM. ypaBHCHI/Iﬁ BCJIEICTBHE HE3HAHMS CBOMCTB JaHHOIO Kjacca BCIICCTB,
HECTIPAaBHUJIBHOC COCTABJICHUC DJICKTPOHHOT'O 6ancha; HC3HAHUC HOMCHKJIATYphbl BEIICCTB U JIp.

KpuTepun o1ieHOK TeCTOBBIX 3a/IaHUIA:

"5" — BBICTaBIsIETCA, €CITU MTPABUIILHO BBITIOJIHEHO HE MeHee 90% 3ananuit
"4" — BpICTaBIsETCA, €CIIU MPABUIIBLHO BBITOHEHO OT 70% 10 89% 3amanmii
"3" — BBICTaBIsIETCS, €CITU MPaBUIBHO BhITOTHEHO 0T 40% 10 69% 3ananuii

"2" — BBICTABIIACTCS, €CITU pabOTa HE BBHITIOIHEHA (OTCYTCTBYET) WIIM B CIIy4ae BBHIIOJTHEHUS
MmeHee 39% 3agaHuit

Buzsl yueOHOM A€SITeIBHOCTH: YCTHBINA OTBET, IMCHbMEHHBIN OTBET, peIlIeHHe PacUETHBIX 3a/1a4,
peleHne HKCIePUMEHTANIbHBIX 33/1a4, paboTa Mo aJropuTMY, COCTAaBICHHE U 3all0JTHEHUE
Ta0nuIl, rpadMKoB, TUarpaMM, HaOIOACHHS, CPaBHUTEIIbHBIN aHanu3, paboTa ¢ TEKCTOM,
BBITNIOJTHEHHE JJa0OPATOPHBIX U MPAKTUUYECKUX padboT U Jp.

@DopMbl OpraHu3alnu Y4eOHBIX 3aHATHI:
YPOK MEPBUYHOTO TPECTABICHUS HOBBIX 3HAHUHN M c1T0c000B yueOHbIX neiictuit -YIIITH3CV],
YPOK OBIaJIeHHsI HOBBIMH 3HAHUSIMH U (DOpMUpOBaHKE TIepBOHAYaIbHBIX HaBbIKOB-YOH3®DIIH,

ypok nipumenenus 3YH- VII3VH,



ypok noropenust 3YH-YII3VH,
KOHTPOJIbHBIN ypoK-KY,
KOMOMHHMPOBaHHBIN ypok- KV,

IpakTU4ecKHe U 1abopatopHblie mpakTukymsl -JITIT

Conep:xxanne yueOHOro nmpeamera
IloBTOpEeHUE OCHOBHBIX BONpPOcoB 8 Kkiiacca (3 yaca)

Ilepunonnueckuii 3axoH u [lepuonnyeckas cucrema XumMuueckux 3iueMeHToB /.M. Mennaeneepa B
CBETE TEOPHH CTPOEHUs aToMa. XUMHUUYecKas cBsi3b. CTpoeHue BemiecTBa. Turbl
KPUCTAJUIMYECKUX PEIICTOK. XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
BEILIECTB. PacyeTsl M0 XUMHUYECKUM YPaBHEHHUSIM.

Jlemoncrpanuu. Tabmuna «Buasl cBsa3ei». Tabnuma « Tl KpUCTAITUISCKUX PEIICTOK
Tema 1. Kinaccnpuxanusa xumMudecKux peakuui (6 1)

TennoBoit 3@ ekt XxumMuyeckon peakuu. TepMOXUMUYECKUE YPaBHEHHUS, PACUETHI 10
HUM.CKOpPOCTh XUMHUUECKUX PEAKLIUNA. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIUI OT
Pa3JIMYHBIX YCIOBUW: OT IPUPOJIBI PEATHPYIOIINX BEIIECTB, IJIOIIAIN TIOBEPXHOCTH
COIPUKOCHOBEHHS, KOHIIEHTPALUU PEarupyrolyX BeLeCTB, TEMIIEPATYphl, KaTaJIn3aTopa.
XUMHUYECKOE PABHOBECHE, YCIOBH €r0 cMenleHus. Penienne 3anauy.

JdemMoncTpauuu.

JleMoHcTpaIusi ONbITOB, BBISICHSIOIIUX 3aBUCUMOCTh CKOPOCTH XUMHUECKUX PEaKLUid OT
pa3IUYHbIX (PaKTOPOB.

Pacuetnbie 3agaun.PacyeTsl 10 TEPMOXUMUUECKUM YPABHEHUSIM.
Tema 2. DuekTpojanTudeckas auccounanus (74)

OJEKTPOJIUTHI U HEAIEKTPOIUTHI. DIIEKTPOIUTHUECKAs JUCCOLMALINSA BEUIECTB B BOAHBIX
pactBopax. Monbl. Karnons! 1 annoHsl. I'uaparHas Teopust pacTBOPOB. DIEKTPOIUTUYECKAS
JMCCOLMALINS KUCIIOT, mmesnoueil u coneid. Cnabble ¥ CuilbHBIE AeKTPONINThl. CTeneHb
JUCCOLIMALIUY. Peaxnuu nonHoro oomeHa. OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH.
Oxucnurens, BOCCTaHOBUTEND. [ 'naposnn3 conen.

JdemoncTpanuu. VcribiTaHue pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOJUMOCTb.
JIBu>keHrEe MOHOB B 3JIEKTPHUUECKOM TI0JIE.

JlaGopaTropHbie onbIThI. Peakinyu oOMeHa MeXIy pacTBOPAMHU HIIEKTPOIUTOB.

IIpakTHyeckas padora. PerneHne s3KcriepuMEHTaIbHbIX 33/1a4 110 TeME «DIEKTPOITUTHYECKAs
JUCCOLIAALIU».

Tema 3. I'astorenni(5 4)

[TonoxxeHue rajgoreHoB B MEPUOJUYECKON CUCTEME U CTPOCHHUE UX aTOMOB. DU3UYECKUE U
XMMHUYECKHE CBOMCTBA rajgoreHoB.CpaBHUTENbHAS XapaKTEPUCTHUKA rajloreHoB. [Ipumenenue
rajioreHoB. XjopoBogopo. [lonydenue. @uznyeckue cpoiicTBa. CossiHas KUCIOTA U €€ COJIH.

IIpakTyeckas padora. [lonyuenue X10poBoAOpPOAA U U3YUEHUE ETO CBOWCTB.

Jemonctpanun. Ousnueckue cpoiicTsa rajoreHoB. [loayuenue X10poBo1opoaa U pacTBOPEHNE
€ro B BOJIC.

JlaGopaTopHblie onbITHI. Pacrio3HaBaHWE CONSTHOM KUCIIOTHI, XJIOPHI0B, OPOMHUIOB, HOTUIOB U
noja



Tema 4. Kucsiopoa u cepa (6 1)

[TonoxeHue KMCIOPOAa U CEphl B IEPUOAMUYECKON CHCTEME XUMHYECKUX AIIEMEHTOB, CTPOCHHE
UX aTOMOB. AsoTponus kuciopoaa — o30H.Cepa. Amtorponus cepbl. Pu3ndeckue u
xumudeckue cBoiicTBa. Haxoxaenue B mpupone. [Ipumenenune cepol. Oxcun cepsi(IV).
CepoBonopoaHas u cepHHcTast KUcIoThl U ux conu. Oxenp ceprl(VI). CepHast kucinora 1 ee
conu. OKUCIUTENbHbBIE CBOWCTBA KOHIIEHTPUPOBAHHOMN CEPHOI KUCIIOTHI.

JleMOHCTpanuu. AJJIOTPONHS KMUCIOPOAA U cepbl. 3HAKOMCTBO ¢ 00pa3iaMy IpUPOIHBIX
Cynb(hUI0B, CYITb(ATOB.

JlaGopaTtopHble onbIThl. PacriosHaBanue cynbpu-, cynb(UT- U CyabpaT-uOHOB B pacTBOpE
IIpakTnyeckas padora. Pemenne skciepuMeHTaIbHBIX 33134 1o Teme «Kucmopon u cepay.

Pacuernble 3a1a4u. Beruncienus no XuMA4E€CKUM YPABHEHUAM PEAKIIMH MACChI, KOJIMYECTBA
BEIIECTBA WM 00beMa M0 U3BECTHOM Macce, KOJIMYECTBY BEIIECTBA UM 00bEMY OTHOTO M3
BCTYIMAKOUIUX WIN NOJYYaIOIKNXCS B PEAKIIMU BEILIECTB.

Tema 5. Azor u ¢ocdop (8 4)

[onoxenue a3ora u pocdopa B NEPUOANUECKON CHCTEME XUMHUECKUX JIEMEHTOB, CTPOSHHE UX
aToMoB. A30T, (pU3NUecKre U XUMHUYECKHe CBOMCTBA, MOTy4YeHne U MpuMeHenue. Kpyrosopor
azota B npupoze. AMmuak. dusnueckre U XMMHYECKHE CBOMCTBA aMMHMaKa, ITOJy4eHHE,
npumeHenne. Conmu ammonus. Oxcuast azota(ll) u (IV). A3oTHas KMCIIOTa U €€ COJH.
OxucnuTensHble CBOWCTBA a30THOM Kuca0Thl.Dochop. Amutorpornust pocdopa. Puznueckue u
xumudeckue cBoictBa Gpocdopa. Oxcua pocdopa(V). OprodochopHas kucioTa u ee
conu.MuHepanbHble y100peHus.

demoncTpauuu. [TonydeHne ammuaka u ero pacTBopeHue B Bozie. O3HaKOMJICHUE ¢ 00pa3aMu
MPUPOAHBIX HUTPATOB, (oC(aToB.

JlaGopaTopHble onbIThI. B3anmosneicTBrue coneid aMMOHUsA co mienodyaMu. O3HaKOMIIEHUE C
a30THBIMU U (pOCHOPHBIMU YIOOPEHUSIMHU.

IIpakTH4yeckne padoTbl
[Tony4yenne amMmmuaka U U3ydeHue ero cBoiicTs.OnpeaeneHre MUHEPaIbHBIX YI0OpeHUil.
Tema 6. Yriepon u kpemuuii (9 4)

[lonoxxenue yrnepoja 1 KpEMHHUS B IEPUOAUYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE
UX aTOMOB. YIJIepOJ, aJUIOTPOITHbIE MOAU(DUKAINY, (U3NIECKHE U XUMHUECKHE CBOMCTBA
yriepoaa. YrapHslii ra3, CBOWCTBa U (PU3NOJIOTHYECKOE ACHCTBUE HA OPTaHU3M. YIJIEKHUCIIBIN ra3,
yrojapHas Kuciora u ee conu. Kpyrosopor yrmiepoaa B npupone. Kpemuuit. Oxenn kpemausi(IV).
Kpemnuesas kucnora u ee conu. Crexno. LlemeHT.

Jdemouncrpanun. Kpucraminueckie penerky aamasza u rpadgura. 3HaKOMCTBO ¢ 00pa3amu
MPUPOTHBIX KAPOOHATOB U CHITMKATOB. O3HAKOMJICHHE C PA3IMYHBIMU BUAMU TOTUIHBA.
O3HaKOMJIEHUE C BUJIAMU CTEKJIA.

JlaGopaTopHsbie onbIThl. O3HaKOMJIEHHE CO CBOWCTBAMU M B3aUMOIIPEBPAILICHUIMU KapOOHATOB
U ruipokapOoHaroB. KauecTBeHHbIE peaklinu Ha KapOOHAT- U CUIIMKAT-HUOHBI.

IIpakTyeckas padora. [lonyuenue okcuna ymepona(lV) u nsydenue ero cBoicTB.
Pacnio3naBanue kapOOHATOB.

Tema 7. O0mue cBoiicTBa MmeTaaoB (134)

[TonoxeHue MeTauIoB B IEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHTOB JI. . Menneneesa.
Mertamnnyeckas cBa3b. U3nuecKkue U XMMUYECKHE CBOMCTBA MeTaslIoB. P HanpspkeHUi
metasuioB.Ilonstue o metamtypruu. CrnocoOsl nomyyeHus: MetaioB. CriiaBbl (CTajlb, Yyr'yH,
JOpaTtoMUHUN, OpoH3a). [Ipobiema 6e30TX0NHBIX TPOU3BOICTB B METAJUTYPTUU M OXpaHa

OKpY’KaIOLIEH Cpebl.



lenounbie MeTaMbl. [l0o0KeHNE MIENOYHBIX METAIIIIOB B IEPUOANYECKON CUCTEME U
cTpoeHne aroMoB. Haxoxnenue B nipupojie. Pu3nyeckue U XMuMHYECKUe CBOMCTBa. [Ipumenenne
LIEJIOYHBIX METAJUIOB U UX COCITUHEHUN.

Hlesnouno3emeabHbIe MeTALIbI. [[010)KEHHE 1IETIOYHO3EMENIBHBIX METAJVIOB B IEPUOINYECKOMN
cucreMe u ctpoenre aromoB. Haxoxnenue B npupoae. Kanbuuii u ero coennHenus. ’KecTkoctb
BOJIBI M CITOCOOBI €€ yCTpaHCHHUS.

AmomuHuii. [TonoxxeHne antoMuHMs B IEPUOANYECKON CUCTEME U CTPOCHHE €r0 aToMa.
Haxoxnenue B mpupoze. ®uznyeckue u XUMUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHOCTh
OKCHJIa U THIPOKCUA aJIIOMUHUSL.

Keaeszo. [lonoxeHue xkenes3a B IEPUOAUYECKON CUCTEME U CTpOEHHE ero aroma. Haxoxenue B
npupoze. duznveckne u XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHUIBI U COTTH
wene3a(ll) u xeneza(Ill).

JleMoHcTpanum. 3HaKOMCTBO ¢ 00pa3liaMy BaXKHEUIINX COJIEH HATPHs, KaJIns, IPUPOIHBIX
COEIMHEHUH KaJIbLIUs, PyAaMHU JKelle3a, COEAMHEHUAMH altoMuHus. BzaumoneicTsaue
LIEJIOYHBIX, EJTOYHO3EMETbHBIX METAJIJIOB U aJTIOMUHUS ¢ BOgoH. CKUraHue xeses3a B
KHCJIOPOJIE U XJIOpE.

JlaGoparopHble onbIThl. [lonydeHne THAPOKCUIA aTFOMUHUA U B3aUMOJIEHCTBUE €TI0 C
kucnoramu U menodamu. [onyuenue ruapokcunos xenesza(ll) u (I1I) u B3aumoneiictBue ux ¢
KHUCJIOTaMU Y IEJT0YaMH.

IIpakTn4yeckue padoTbl

Pemenue sxcriepuMeHTaNbHBIX 3a1a4 110 TeMe «neMeHTbl IA—IIIA-rpynn nepuogudeckoi
TAOJIULIBI XUMHUECKUX IEMEHTOBY.

Perienue OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEMC «MeTallibl U UX COSAUHECHUSI.

PacueTHbIe 3aJavyu. BrruncieHust mo XuMu4eCcKUM YpaBHCHUAM MACCHI, O6’I)CMa HIINn
KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOIYKTOB PEAKIIUH [0 MACCE HCXOJHOTO BEUIECTBA, 00beMY
WM KOJIMYECTBY BEILECTBA, COJCPIKAIIIETO ONPEICICHHYIO JI0JT0 IPUMECEH.

Tema 8. OcHoBbl oprannyeckout xumuun(11 v)

[lepBoHauansHBIC MIpeCTaBICHMS 00 OpraHnueckux BemecTBax [lepBoHavyanbHbIE CBEEHUS O
CTPOEHUH OpraHUYEeCKUX BelecTB. OCHOBHBIE MOJIOKEHUS TEOPUH CTPOEHUS OPraHUYECKUX
coenuaenuit A. M. byrneposa. Uzomepus. YnpouieHHas KiacCu(pUKaLUsa OpraHuuecKux
coenuHeHun. Yrmeoaopoasl. [Ipenensubie yreBonopoabl. Metan, 3tan. @u3ndeckue u
XUMHUYECKHE CBOMCTBA. [IpumeHeHue.

HenpenenbHble yrineBogopoasl. OTuineH. Pu3ndeckue U XuMuueckue cBoicta. [Ipumenenue.
AnetuiieH. JlueHoBele yriieBonopoabl. [IoHATHE 0 MUKIMYECKUX YIIIEBOAOPOAAX (LIMKIOAJIKAHBI,
6ensomn).[IpupoaHbie HCTOYHUKY yIiieBoAopoaoB. HedTs u npupoaHslil ra3, UX NpuMEHEHHeE.
3ammra atMoc(epHOro Bo3ayxa ot 3arpsa3Henus. Cnuptsl. OqHOATOMHBIE CIIUPTHI. MeTaHOII.
Otanon. Ousnyeckre cBoicTBa. GU3NOIOrNYECKOE ICMCTBUE CIMPTOB HA OPraHU3M.
[Ipumenenne. MHOroaToMHbIe CIUPTHL. DTHIIEHINIKKONb. [uniepun. [pumenenne. Kap6onossie
KuCH0ThlL. JKupbl. MypaBbuHasi U yKCyCcHasi KUCIOTbl. PDU3MYECKUE CBOMCTRA.

[Ipumenenue. Bricime kapOoHOBBIE KUCTOTHL. CTeapuHoBas Kuciora. JKupbsl — MPOAYKTHI
B3aMMOJICHCTBHS INIMLEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. Pojb skMpOB B npoluecce oOMeHa
BELLECTB B opranusme. KaiopuiiHOCTb JKUPOB.

VYrnesons! [1M10K03a, caxapo3a — BayKHEHIIME MPEICTaBUTENHN yIiIeBoAOB. Haxoxaenue B
npupone. @orocunTes. Posb NIOKO3bI B MUTAHUU U YKPEIUIEHUH 310poBbs. Kpaxman u
LeJITI0II03a — IIPpUpOAHbIe noauMepsl. Haxoxnenue B npupone. [Ipumenenue.



benku — 6uononumepsl. CocraB 6enkoB. @yHkuuu 6enkoB. Ponb GenkoB B mutanuu. [lonstue
o (pepmenTax u ropmonax.Ilonrmepsl — BBICOKOMOJIEKYNSIpHbIE coeanHenus. [lonuatumneH.
IHomunponunen. [lonuBuaunxinopun. [IpuMeHenne nonumepos.

JdeMoncTpanun:Mozenu MoJIeKyl OpraHU4eCKUX COeTMHEHNH, cXeMbl, Ta0nuibl. [openue
YTIIEBOAOPOIOB U OOHApYXEHUE MPOAYKTOB UX ropeHus.O0pa3ipl HePTH U MPOAYKTOB UX
nepepadoTku. BUieoonsIThI 10 CBOMCTBaM OCHOBHBIX KJIACCOB BEILIECTB.

PacuerHbIe 3aJgaun. VceraHOBICHUE HpOCTCfII.HGfI (bOpMy'J'IBI BCIICCTBA IIO MAaCCOBBIM A O0JIAAM
OJICMCHTOB.

Temarnueckoe MmIaHUPOBaAHUE

Ne Ha3Banue temsl KonuuecTBo yueOHBIX yacoB
(2 yaca B HezeMIO)
1 [ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca 3
2 ¢ o 6
JTacCU(PUKAIUS XUMHISCKUX PEaKIIHA
3 7
DIEKTPONIUTHIECKAS AUCCOLUAITHS
4 | T'anoreHsI 5
5 Kucnopon u cepa 6
6 Asorm docdop 8
1y o 9
TIepOJl U KPEeMHHUIA
8 OO61ue cBoiicTBa METaNIOB 13
9 - 11
OCHOBBI OPTraHUYECKOW XUMHH
Hroro 68
(+2 yaca pesepB)




Kanengapno - remarnyeckoe miaanupopanue K PII mo xumum 9A kiacca ¢ ykazanuem
KOJIMY€eCTBA 4YaCoB , OTBOAMMBIX Ha u3ydeHue Kaxkaoil rembl K YMK I.E Pyn3uruca, ®@.I.

®enbamana (2 yaca B Heneno, 70 yacoB )

Jlata Tema ypoka
Ne
10 TUIaHy |pakKT

IloBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (3 yaca)

1 TexHuka 6e3omacHocTH B kKabuHeTe XxuMun. CtpoeHue atoMa. [lepuogndeckuii
3akoH u [ICXD JI.1. MenneneeBa B CBETE CTPOEHHUS aTOMa.

2 Xumuueckas cBsizb. CTpOCHHE BEIIECTBRA.

3 OcHOBHBIE KJIacCChl HEOPIrAHUMYECKHUX BEIIECTB, UX CBA3b MEXKITY COOOM.
Tema 1. Knaccupukanmsi XuMmudeckux peakuui (6 1)

4 OKHCIUTENBHO — BOCCTAHOBUTENbHBIE peakiuu 1.1

5 TerutoBo# 3¢ ekt xuM. peakuuu. PacyeTsl Mo TEPMOXUMHUECKAM YPAaBHEHHUSAM. 11.2

6 CKopOoCTh XUMHUYECKUX peaKInii.n3

7 [TpakTrueckas pabota Nel. M3ydeHue BIUSHUS YCIOBUMA MTPOBEICHUS XUMUYECKON
peaKknuu Ha ee CKOpOCTh 1.4

8 XUMHUYECKOE pAaBHOBECHUE. YCIIOBUS €r0 CMELIEHUS.I1.S

9 0O0001eHne 1 cucTteMaru3anus 3Haunii. Pertenue 3amau
Tema 2.JuekTponuTudeckas guccounanus (74)

10 CyIHOCTS mpoiiecca 3IeKTPOIUTHIECKON AUCCOIUAIIN  T16.

11 ONEKTPONIUTUYECKAS AUCCOLUALUS KUCIIOT, LIeJIoUeN U CoJIeh. 1.7

12 CnaOble U CHITbHBIE 2IEKTPOIUTHL. CTEeTeHb TUCCOLUAIuU. T8

13 Peakuuu nonnoro oobmena. n9

14 ['unponus coneit. .10

15 [Tpaktrueckas padora Ne2.PereHue a3kCiepuMeHTaIbHBIX 33/1a4 110 TEME
«CBolicTBa KMCIIOT, OCHOBAHUM U COJEH KaK 3JEKTPOIUTOBY. II.11

16 KonTposabHas padora Nel no Teme: «JIEKTPOJIUTHYECKAS THCCOUMAIUS).
Tema 3. I'ajiorenni(S 1)

17 XapakTepucTUKa rajJloreHoB .12




18 Xmop .13

19 X710pOBOAOPOA: MONyYEeHUE U CBoiicTBa 11.14

20 ConsiHast KMCJIOTa U €€ cou 1.15

21 [Tpaktuueckas padora Ne3. [TomydyeHnue consiHOM KUCIOTHI U U3yYCHHE €€ CBOIMCTB
n.16
Tema 4. Kucaopon u cepa (6 4)

22 XapakTepucTuka Kucjaopoza u cepsl 1m.17

23 Cepa. ®usnueckue 1 XMMUYEeCKUe cBoWcTBa cepbl. [Ilpumenenue. m.18

24 Ceposogopon. Cynbduasl ml9

25 Oxkcun cepsl (IV). CepoBogoposiHast U cepHUCTAs KUCIOTHI U UX coiin. 1120

26 Oxcup cepsl (VI). Cepnast xuciaora u ee conu. 1m.21

27 [TpakTrueckas pabota Ne4. Permenue skciepuMeHTaIbHBIX 33]1a4 110 TEME
«Kwucnopon u cepa».m.22
Tema 5. Azor u docdop (8 u)

28 Xapakrepuctuka azota u pochopa. Pu3ndeckue 1 XUMHUIESCKIE CBONCTBA
azora.n23

29 AmMuak. @usndyeckue U xumudeckue cBoiictea. Ilonyuenue, npumenenue. 1m.24

30 [Tpaktuueckas padora NeS.[lonydenne aMmmMuaka u U3ydeHUE €0 CBOWCTB.IL.25

31 Conu amMoHMS. 11.26

32 A3OTHast KUcioTa. m.27

33 Conu a30THOM KUCHOTHI .28

34 docdop. Pusznueckue u XUMUYECKHUE CBOIcTBa pocdopa. m.29

35 Oxcup docdopa (V). Dochopnas kucnora u ee conu. 1.30
Tema 6. Yriiepoa u kpemumid (9 1)

36 XapakTepucTHhKa yriiepoaa U KpeMHus. Ajiotponus yrieponaa m.31

37 XuMHUecKrue CBOMCTBA yriepoaa. AacopOrus m.32

38 Oxcup yrepona (II) - yrapusrii raz m.33

39 Oxcup yrepona (IV) - yrmekucneriii ra3. 1m.34




40

VYronpHas kuciora u ee conu. KpyroBopot ymiepona B mpupoae 1.35

41 [Tpaktuueckas padora Ne6. [lonydyenue okcuaa yrepona (IV) u usyuenue ero
cBoicTB. PacrosHaBanue kapOoOHATOB. 11.36

42 Kpemuuii. Oxenp kpemuus (IV) n.37

43 Kpemuuesas kuciora u ee conu. Crexno. LlemeHrt. n1.38

44 KonTposabHas padora Ne2 no remam: «Kuciaopoa u cepa. Azor u dpocop.
Yriepon u KpeMHUi».
Tema 7. O0mmue cBoiictBa MeTai0B (134)

45 XapaKkTepucTUKa MeTajuioB 139

46 HaxoxxaeHne MeTaiioB B Ipupojie U o01me crocoObl ux noaydenus mn.40

47 XHUMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUH psiJl HAPSKEHUN
MeTaJuIoB. .41

48 CrnaBsl (CTajdb, YyT'yH, AIOPATIOMUHUHN, OpoH3a).11.42

49 [lemounbIe MeTaLIbL. 11.43

50 Maruwuii. [l{enmouno3eMenbHble MeTaIbL. 1M.44

51 Kanpuwmii u ero coequnenus. JKeCTKOCTh BOJBI U CITIOCOOBI €€ yCTpaHeHHsI. 11.45

52 Amomunuil. [TonoxxeHue amoOMUHUS B IEPUOIMYECKON CUCTEME U CTPOCHHUE €ro
aroma. 11.46

53 Baxxueiimue coenuuenus ajromMuans n.47

54 Keneszo. [Tonoxxenue xene3a B IEPUOAUYECKON CUCTEME U CTPOEHHUE €0 aToMa.
.48

55 Coenunenus xene3a .49

56 [Tpaktuueckas padora Ne7PemieHne sKcriepuMEHTaNIbHBIX 33/1a4 10 TeMe«MeTabl
U UX coequHeHus». .50

o7 Kontponbnas padora Ne3 mo teme: «O0mme cBOMCTBAa METAIOB).
Tema 8. OcHoBbI oprannyeckoii xumun(11 4)

58 [TepBoHavanbHBIE CBEJICHHS O CTPOSHUH OPTaHUYECKHX BelecTB. 151

59 YipouleHHast kKinaccuukamys OpraHu4eckiux coelMHeHu. m.51

60 [IpenenbHbIC yIieBoAOpOAbl. MeTaH, 3TaH. 1.52




61

HenpenenbHbie yriaeBogopoabl. DTUIEH.. . 53

62 [Tomumeps! m.54
63 ITpousBonnsie yrneBonoponos. CrupTsl. 1m.55
64 Kap6onoBsie kucnotel. CroxHbIe 23¢upbl. JKuper 1.56
65 YreBonsl 1.57
66 AMUHOKHCITOTHIL. benkn 1m.58
67 KontpoabHnas padora Ned nmo teme: «Opranudeckasi XuMusi».
68 O6o0marotiee nmoBropeHue . Pemenue 3a1ay .
69 Pemenne 3amad u ynpaxxuenuit . [Toqroroska k OI'D
70 Pemenue 3anaq u ynpaxxkuennii . [Tonroroska k OI'D
Hroro : yueoHbIX yacos --70
NPAKTHYECKHUX PadoT --7 ; KOHTPOIbHBIX pador- 4
Kanengapno - temarnueckoe miianupopanne K PII mo xumum 9b kiacca ¢ ykazanumem
KOJIM4Y€eCTBA YacoB , 0TBOAUMBIX Ha u3y4eHnue Kaxaoil rembl kK YMK I.E Pyn3uruca, ®@.I.
®eabamaHna (2 yaca B Heaeawo, 70 yacoB )
Jlata Tema ypoka
Ne
1o Tiany |pakt
IToBTOpEeHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (3 yaca)
1 TexHuka 6e3omnacHocTH B kabuHeTe xumuu. Ctpoenue aroma. [lepuonuueckuit
3akoH u [ICXD JI.1. MenneneeBa B CBETE CTPOEHHUS aTOMA.
2 Xumudeckas cBsi3b. CTpoeHHE BEIECTBA.
3 OcHOBHBIE KJIaCChl HEOPIrAaHMYECKUX BEIIECTB, UX CBA3b MEXKIY COOOM.
Tema 1.Knaccupukanusi XuMmudeckux peakuui (6 1)
4 OKHCIUTENEHO — BOCCTAHOBUTENbHBIE peakiuu 1.1
) TennoBoii 3¢ ekt XuM. peakuu. PacdeTsl 1o TepMOXMMUYECKUM YPaBHEHUSIM. 1.2
6 CKOopOCTh XUMUYECKUX peaKIii.n3
7 [TpakTrueckas pabota Nel. M3ydyeHue BAUSHUS YCIOBUM MTPOBEICHUS XUMUYECKON

peakluy Ha ee CKOpOCTb 11.4




XUMHUYECKOE paBHOBECHUE. YCIIOBUS €r0 CMEIIECHHUS. .5

9 O0001menne 1 cucTeMaru3aius 3Hanuil. Pemrenne 3aqau
Tema 2.9nexkTpoiuTudeckas gucconnanus (74)

10 CymHOCTh NpoLEecca IEKTPOITUTHYECKON TUCCOMAU  1T16.

11 DNEeKTPONUTHYECKAs AUCCOLUAIIHS KUCIIOT, IIeJIoueit U conen. 1.7

12 Cnabble U CHIIbHBIC AMEeKTPOIuThl. CTENeHb TUCCOMAlUU. T8

13 Peakuuu nonnoro oomeHna. m9

14 ['unponus coneit. .10

15 [Tpaktrueckas padota Ne2.PereHue skCriepuMeHTaIbHBIX 33/1a4 110 TEME
«CBoIicTBa KHCIIOT, OCHOBAHUMN U COJNEH KaK dMEKTPOIUTOBY. .11

16 KontponbHnas padora Nel nmo Tteme: «1eKTPOJUTHYECKAS JMCCOLMALIUS.
Tema 3. I'asiorenni(S 1)

17 XapaKTepHUCTUKa IaJIoreHoB 11.12

18 Xmop m.13

19 XITOpOBOIOPOJI: TIOTyUYEHUE U CBOMCTBA T11.14

20 ConstHast KUCIIOTa U €€ cou 1115

21 [TpakTrueckas padota Ne3. [TomyueHne CONSTHOM KUCIOTHI U U3YyYCHHUE €€ CBOMCTB
m.16
Tema 4. Kucsiopon u cepa (6 1)

22 XapakTepucTuka Kuciaopoaa u cepsl 1.17

23 Cepa. ®usnueckne U XUMHYECKUe cBOMCTBa cepbl. [Ipumenenne. .18

24 Ceporogopon. Cynsduasl 1ml9

25 Oxkcun cepsl (IV). CepoBooponHast ¥ cepHUCTAs KUCIOTHI H UX cod. 1120

26 Oxcup cepsl (VI). Cepnas kuciora u ee conu. m.21

27 [Ipaktuueckas padora Ne4. Perienue skcriepuMeHTaIBHBIX 33124 110 TeMe
«Kucnopon u cepa».m.22
Tema 5. Azor u dpocdop (8 1)

28 Xapakrepuctuka a3zora u pocdopa. Puznyeckrue 1 XUMHIECKUE CBONCTBA




a3zora.mn23

29 AmMuak. @usnyeckre U xumudeckue cBoiictea. [lonyuenue, npumenenue. m.24

30 [TpakTrueckas padora Ne5.[lomydeHne aMmmuaka u U3y4eHHE €r0 CBOMCTB.I1.25

31 Conu ammoHus. 11.26

32 A30THas KucioTa. m.27

33 Conu a30THOM KUCJOTHI 11.28

34 ®ochop. Puznveckre 1 XuMHIecKkue cBorcTBa pocdopa. m.29

35 Oxcun docdopa (V). Dochopras kuciiora u ee conu. 1.30
Tema 6. Yriiepon u kpemuuii (9 4)

36 XapakTepucTuKa yriaeposia u KpeMHus. Ajutotponus yriepoaa m.31

37 XuMUYecKkre CBOMCTBa yriepoaa. Axcopomus m.32

38 Oxcup yriepona (II) - yrapusriii raz m.33

39 Oxcup yriepona (IV) - yrmekucneriii ra3.  1m.34

40 VYronpHas kuciora u ee conu. KpyroBopot ymepona B mpupoae 1.35

41 [Tpaktuueckas padora Ne6. [lonydyenue okcuaa yrepona (IV) u usyuenue ero
cBoiicTB. PacriosHaBanue kapOoOHATOB. 1.36

42 Kpemuuii. Oxenp kpemuus (IV) n.37

43 Kpemuuesas kuciora u ee conu. Crexno. LlemeHrt. n1.38

44 KonTposabHas padora Ne2 mo temam: «Kuciaopoa n cepa. Azor u dpocop.
Yriiepoa U KpeMHUi».
Tema 7. O0mme cBoiicTBa MeTai0B (134)

45 XapakTepucTuka MeTajuioB 139

46 HaxoxxaeHne MeTayiioB B Ipupojie U o01me crocoObl ux noayyeHus mn.40

47 XUMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI psAJl HAPSKEHUN
MeTasuIoB. .41

48 CrnaBsl (CTajib, YyTyH, AIOPATIOMUHUHN, OpoH3a).11.42

49 [lerounbIc MeTaLIBL. 11.43

50 Maruwuii. [l{enouno3eMenbHble MeTAUIbL. 1M.44




51

Kanpuwmii u ero coequnenus. JKeCTKOCTh BOJBI M CITIOCOOBI €€ yCTpaHeHHsI. 1M.45

52 Antomunauil. [TonoskeHue aqrOMUHNS B IEPHUOANUYECKON CUCTEME M CTPOCHHE €ro
atoma. .46

53 Bakueiiime coeAMHeHUs aTtOMUHUS 11.47

54 Keneso. IlonoxxeHue xenesa B IEPUOANMUECKON CUCTEME U CTPOCHHUE €ro aToMa.
.48

95 Coenunenus xenesa .49

56 [Ipaktuueckas padora Ne7Pemienue skcriepuMeHTaIbHbIX 33/1a4 M0 TeMe«MeTauibl
U UX coeluHeHus». 1m.50

o7 Kontponbnas padora Ne3 nmo teme: «O0mme cBOiCTBAa METALIOB).
Tema 8. OcHoBbI oprannyeckoii xumun(11 4)

58 [lepBoHauanbHBIE CBEACHHS O CTPOCHUH OPTaHUYECKUX BEIIECTB. 15 1

59 YipoieHHas KjJaccu(UKaIus OpraHndecKuX COSAMHEHUH. 1.5 1

60 [IpenenbHbIe yrueBomopoasl. MeTaH, 3TaH. 1.52

61 HenpenenbHble yrineBogopoabl. ITUIEH.. . 53

62 [Tonmumeps! 1.54

63 IIpounsBonnsle yrneBopoponos. CrupTel. 1m.55

64 Kap6onoBsie kucnotel. CroxHbie 23¢upsl. Kuper 11.56

65 YriaeBoasl 1.57

66 AMMHOKHUCIIOTHL. benku 1m.58

67 KontpoabHas padora Ned mo teme: «Opranndeckasi XuMusi».

68 O6o06maromiee nmoropeHue . Pemenue 3a1ay .

69 Pemenne 3anay u ynpaxkuenu . [lonroroska k OI'D

70 Pemienue 3anay u ynpaxkuenui . [lonroroska k OI'D

Hroro : yueoHbIX yacos --70

NPAKTHYECKHX PadoT --7 ; KOHTPOJIbHBIX pador- 4










