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IlosicHuTeIbHAS 3aMmHIcKa

Pabouas mporpamma 1mo yaebHOMY Kypcy «Opranmveckasi XHMHsD» JIg ydammuxcs 10
Kiaacca  oOmieoOpa3oBaTeIbHOH  IMKOJBI  paspaboTaHa Ha  ocHoBe  (DejepalbHOTO
rocyJapCcTBEHHOTo 00pa30BaTelbHOTO CTaHJapTa CpegHero obmiero oOpa3oBaHHS, padoueil
MporpaMMBl Kypca XHMHH, pa3paboTaHHON K ydeOHHKaMm aBTopoB I'. E. Pymsutnca u @. T
@enpaMana it 10—11 x1accoB obmeodpazoBaTenbHBIX opranm3anmil. AdanacekeBa M. H. M.:
IIpocBentenue, 201 7r.

Hcxogapivu JOKYMEHTaMH IIJI4 COCTABJICHHUA IIPpHMEpPa pa60t1efi IIporpaMmMbl ABHIIHCH:

1. @enepanpHbIil 3akoH PO ot 29.12.2012 1. Ne273-®3 «O06 obpazoBanuu B Poccuiickoii
Deneparium.

2. IIpuxkaz MununctepctBa obpaszoBanusg H Hayku PO ot 05.03.2004 r. Nel089 «O06
yTBepKJIeHNH (pefepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa3oBaTebHBIX CTAaH/IapTOB
Ha4yaJabHOr0 O0OINEero, OCHOBHOTO OOMIEr0 M cpelHero (moiHoro) oOmero oOpa3oBaHUS», C
HU3MEHEHISIMH H JIOTIOTHEHHSMH.

3. Ilpuka3 MunncrepctBa oOpaszoBanus u Hayku P® ot 17.12.2010 r. Nel897 «O06
yTBepKJIeHUH (pelepaJbHOT0 TOCYNapCTBEHHOTO 00pa3oBaTebHOTO CTaHAApTa OCHOBHOTO
o011ero 06pa3oBaHH Y.

4. ITpuka3z MunmncrtepcTBa odpazoBaHus 1 Haykn Poccuiickoit @enepariuu ot 17 masg 2012
r. Ne413 «O06 yrBepKaeHUH (ejlepalbHOrO IOCyAapCTBEHHOTO 00pa30BaTelbHOTO CTaHjapTa
cpeaHero (IIOTHOT0) 00MIETO 00pa3oBaHIg.

5. ITpuka3z MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @eneparun ot 19.12.2012 .
Nel067 «OO0 yrBepxkaeHUH (elepalbHBIX IIepeuHell y4eOHHKOB, pPEKOMEHIOBaHHBIX
(momymIeHHBIX) K HCIOJh30BAaHUIO B 00pa3oBaTellbHOM IIpollecceé B 00pa30BaTeIbHBIX
VUPEKICHUSX, PeaT3yIOIINX 00pa3oBaTellbHbIE MPOrpaMMbI 001IET0 00pa30BaHNs U HMEIOIITHX
rocyaapCcTBeHHYIO akKpeanTamuto, Ha 2013-2014 yaeOHbIi ro».

6. ITpuka3z MunuctepcTBa odpa3zoBaHus u Hayknu Poccuiickoit @exeparun ot 31.03.2014 1.
Ne253  «O0 yrBepxkieHHH (eaepalbHOrO IepedHs YIeOHHKOB, pPEKOMEHIYyeMBbIX K
HCIIONB30BAHUI0  IPH  peall3allid  HMEIIUX  TOCYJapCTBEHHYIO  aKKpeIUTAIUIo
00pa3oBaTeIpHBIX IPOrpaMM HaYaJbHOTO OONIEro, OCHOBHOTO OOIIEro, CpelHero OOIIero
00pa3zoBaHU».

7. IIucemo JlemapTaMeHTa TOCyJAapCTBEHHOI IMOTHUTHKH B 0OpazoBaHHM MMUHHCTEpCTBa
obpazoBarus u Hayku PO ot 07.07.2005 1. Ne03-1263 «O mnpuHMepHBIX IporpaMmax Io
yaeOHBIM IpeiMeTaM (elepaabHOro 0a3HCHOro yaeOHOro IIaHay.

8. Metoaudeckne peKOMEHJAIMH 1O  CO3MaHMI U (YHKIHOHHPOBAHHIO B
o0nieo0pa3oBaTeIbHBIX OPTaHHU3ANMAX, PACMOIOKEHHBIX B CEIHCKOH MECTHOCTH M MaIbIX
ropojiax, IeHTPOB 00pa30BaHUsA €CTECTBEHHO-HAYUHOH U TEXHOJOTHUYECKOIl HalpaBIeHHOCTE
(«Touka pocrta») (yrBep:KIEeHBI paclopsskeHueM MHHHCTEpPCTBAa IpocBelleHus PoccuiicKoi
Qenepantmi = oT 12 suBaps 2021 r . No P-6) . — URL: http://www .consultant
1uw/document/cons doc. LAW 374694/ (nata obpamenns: 10 .03.2021)



Ha 6a3e nierTpa «Touka pocTa» obecreunBaeTcs pealn3aisi 00pa3oBaTeIbHBIX POrpaMM
€CTeCTBEHHO-HAYIHON U TeXHOJIOTHYECKOI HalpaBlIeHHOCTel, pa3pab0TaHHBIX B COOTBETCTBUI
¢ TpeboBaHUSAMH 3aKOHOJATENIbCcTBA B cdepe oOpazoBaHHA U ¢ YIETOM pPEKOMEHIAITHIT
@DenepaIbHOTO oreparopa yaeOHOT O mpeaMeTa «XuMIS».
OO6pa3oBarenbHas MpoTrpaMMa MO3BOJISET HHTETPUPOBATh pealn3yeMble MOIXOMIbl, CTPYKTYPY H
coJiepKaHUe IpH opraHm3anuu oOydeHus xummuu B 10-11 Kmaccax, BbICTpOeHHOM Ha 0aze

mr0boro u3 JIOCTYIHBIX yaeOHO-MeTOIHIeCKIX KOMILIEKCOB (VYMK).
Hcnonp3oBanne obopynoBaHud «Todka pocTa» MpH peaansalliH JIaHHOH o00pa3oBaTeIbHOI
IIpOTrpaMMBbl I103BOJSET cO3/1aTh YCIIOBHSL:

. JUIS pacIImpeHns CoJIepKaHNsI HIKOJIBHOTO XHMIYECKOT 0 00pa3oBaH;
* JUI1 IIOBBINIEHHS ITO3HABATEIbHON aAKTHBHOCTH OOYYAIONIMXCA B €CTECTBEHHO-HAaYJHOI
o0macTH;

* NI pa3BUTHA JIHYHOCTH peOEHKAa B IIpollecce OOYYEHHS XHMHH, €T0 CIIOCOOHOCTEN,
(hopMHpOBaHHS M YJIOBIETBOPEHHS COIMAIbHO 3HAYNMMBIX HHTEPECOB M IOTpeOHOCTEI;
* 1% paboTHI ¢ OJApEHHBIMH MKOIBHUKAaMHI, OpraHN3allii UX Pa3BHTUA B Pa3IMUHBIX 00JacTIX
00pa3oBaTeIbHOM, TBOPUECKOI AeITETBHOCTH.

Cpennee (monHoe) ob1iee 0Opa3oBaHNe — TPEThs, 3aKIFOUHTEIbHAS CTYIIEHb 00IIero
obpazoBanus. Cojep:kanie cpeiHero ( MoIHOTo) o0mero 0opa3oBaHUs HAIIPAaBICHO Ha
pelieHne ABYyX 3a/1ad:

1 3aBepiieHne o01eodpa3zoBaTeIbHOI MOATOTOBKH B COOTBETCTBHH ¢ 3aKOHOM 00
obpazoBanun (B pegaxiun 2007 r);
2. Peanmmsarus mpenmnpodecCHOHAIbHOTO 00Mero odpa3oBaHHsA, KOTOpPOe IO3BOJIIET

o0ecrneynTh MPeeMCTBEHHOCTh 00MIeT0 U MpodecCHOHATBHOT0 00pa30BaHMUs.

OnHoil M3 BaKHEHIMMX 3a7ad 3TOTO 3Tama SABISETCA IOJIOTOBKA OOYUYarOIIUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BbIOOPY KHU3HEHHOIO U [PO(eCcCHOHAIBHOIO IIyTH.
OOyuaronmiiecs: JTOLKHBI HAYIUTBCS CAMOCTOSTENBHO CTAaBUTh IEIH H OIMPENelaTh MyTH HX
JOCTHKEHHS, HCII0JIb30BaTh MPHOOPETEHHBII B MIKOJIE OTBIT JSITEIbHOCTH B pealbHOIT JKH3HHU,
3a paMKaMH y4eOHOro mporiecca.

H3ydeHne XHMHH Ha ypOBHe cpefHero oOmiero oOpa3oBaHHS HaIpaBlIeHO Ha JOCTHIKEHIHE
CIIeIYIOITHX IeTefl:

e OCBOCHHE 3HAHHII 0 XUMHYIECKOI COCTABISIONIEI eCTECTBEHHO - HaYJHOI KapTHHEI MHpa,
BaKHEHITHX XUMHIECKHUX MOHATHAX, 3aKOHAX H TEOPHIX;

e OBIAJIeHHE YMEHHUSIMH IIPHMEHSTh ITOTyIeHHbIe 3HAHHS JUIA 00BICHEHHS pa3HOOOpa3HbIX
XUMHIYeCKHX SBJIEHHUI I CBONCTB BEMIECTB, OIIEHKHU POJIH XUMHH B Pa3BUTUH
COBpPEMEHHBIX TEXHOIIOTHII U MOJyIeHHH HOBBIX MaTepHaloB;

e pasBHUTHE MMO3HABATEIbHBIX HHTEPECOB U HHTEIEKTYAIbHBIX CIIOCOOHOCTEI B IIpoIlecce
CaMOCTOSTEILHOTO IPHOOpETEHIS XUMIIeCKIX 3SHAHUI ¢ HCIIOIB30BAHIEM Pa3IIIHBIX
HCTOYHHKOB HH(OPMAIIHH, B TOM YICJIe KOMIIBIOTEPHBIX;

e BOCIHTaHHE YOSKIEHHOCTH B IIO3UTHBHOMN POJIH XUMHUH B JKH3HH COBPEMEHHOTO
o01ecTBa, He0OXOTHMOCTH XUMHIIeCKH TPaMOTHOT'O OTHONISHHS K CBOEMY 3I0POBBIO U
OKpYKaroIeii cpese;

e IIpHMeHeHHe MMOTYIeHHBIX 3HaHMI H YMEHHIT U1 0e30I1acHOTO HCIIOIh30BAHHIS BEIIeCTB
U MaTepuajoB B OBITY, ceJIbCKOM XO034iICTBE U Ha IMMPOU3BOJICTBE, PEIISHHS MPaKTHIeCKUX
3aJ1a4 B MTOBCEIHEBHON KU3HH, IpeAyIpeKIeHIS ABIeHNH, HAHOCAIIIX Bpe]l 3/I0POBBIO
geJIoBeKa H OKpYysKaroleil cpee.



OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IIPE/IMETA

Cpemnee ofiee o0pa3oBaHHe — 3aKIOUHTENbHAS CTYIIEHb 0011ero odpazoBanus. Coiepxanme
cpenHero obmiero o6pa30BaHUS HAMPABICHO Ha PellleHNe CASAYIONTHX 3a/1ad:

* 3aBepmicHHe OOMIe00pa30BaTeIbHON MOJATOTOBKH B COOTBETCTBHH C 3akoHOM «O0
obpazoBaHun B POy,

* pealu3aiis HpeﬂﬂpotbeCCHOHaJIbHOFO 06[1.[61"0 06pa303am151, IIO3BOJAIOHICT O obecIeunTh
IIPEEMCTBCHHOCTD 061].[81"0 n HpO(i)eCCHOHaJIbHOFO 06p330BaHIIH.

Bakneiimeii 3aaveii 00y4eHHsS Ha dTalle MMOIYIEHHI CPeHEero o0mero oopa3oBaHus SBISETCA
IMOJITOTOBKA OOYYAIOIINXCA K OCO3HAHHOMY BBIOOPY JalbHEINIEro JKH3HEHHOTO IIYTH.
OOyuaronecs JO/DKHBEI CaMOCTOSTENBHO HCIIOJIB30BaTh IMPHOOPETEHHBI B IIKOJE OIBIT
JeSITeIbHOCTH B pealbHON JKH3HHU, 33 paMKaMH y4eOHOTO IIpoliecca. I TaBHBIE IIEJIH CPETHETO
o01ero 06pa3oBaHUS COCTOST:

* B (pOleIIpOBaHIﬂI OEIO0CTHOTO IIPCACTAaBICHHA O MHpPE, OCHOBAHHOI'O Ha HpHOﬁpeTéI{HbIX
SHaHHAX, YMCHIAX H crocobax JCATCIIbHOCTH,

* B IPHOOPETEHNN OIIbITA IIO3HAHNS, CAMOIIO3HAHHUS, Pa3HO00Pa3HOIl 1eSTeIbHOCTH;
* B IIOJITOTOBKE K OCO3HAHHOMY BBIOOPY 00pa30oBaTeIbHOI U MpOoQeCcCHOHATBHOI TPAeKTOPUHL.

Oco0eHHOCTRIO 06y’erHHH XHMHH B CpeI[Heﬁ IMKOJIE ABJIACTCA OIlOpa Ha 3HAHHA, ITOJIYYCHHBIC
IIPH H3YYCHHH XHMHH B 8—9 KJIaccax, HX pacClIHpPCHIC, yTJI}’G}IeHHe H CHCTEMaTH3aITHA.



B m3ydeHnu Kypca XUMHHU OOJbIIAs poJb OTBOJUTCS XHUMHYECKOMY 3KCIEPHUMEHTY, KOTOPbIi
MpeJICTaBlIeH MPAaKTHYECKIMH paboTaMy, J1a00paTOpHBIMH OMNBITAMH M J€MOHCTPAIlHOHHBIMHI
sKcepaMeHTaMi. O4YeHb BaKHBIM SBISETCA COOJIOJICHHE MPAaBWI TEXHUKH O€30MacHOCTH IIpH
paboTe B XUMI4ecKoil 1TabopaTOpHH.

B KkadecTBe II€HHOCTHBIX OPHEHTHPOB XHMHYECKOTO 00pa30BaHHA BBICTYMAKOT OOBEKTHI,
H3ydaeMble B Kypce XHMHH, K KOTOPpIM Yy oOOydJaronmxcss ¢opMHpyeTcss IEHHOCTHOE
OTHOIIIEHHE.

OCHOBy MO3HABATEIbHBIX IIEHHOCTEH COCTaBISIOT HaY4IHBIC 3HAHHSI H HaY4YHBIC METO/bI
IIO3HAaHHA.

Pa3BuTHe IO3HABATENIBHBIX IEHHOCTHBIX OPHEHTAINH COJCpPKAHMS Kypca XHMHH TI03BOJISET
chopMHpPOBATH:

* YBAXKHTEIIbHOC OTHOIICHHEC K CO3HATEIIBHOI, TBOpIIeCKOI:lI JEATCIIbHOCTH,
* [IOHHMaHHE H606X0,I{HMOCTII 310pOBOrO 06p333 AKH3HH,

* TOTpeOHOCTh B 0€3yCIOBHOM BBITIOIHEHHHN IPaBWI 0€30MacHOTO HCIIOIh30BaHHS BEIIECTB B
TIOBCEIHEBHOI KI3HI;

* CO3HATEIbHBIN BBIOOP Oy IyIIeii mpodeccHOHaIbHOM AeSITeTbHOCTH.

Ky'pC XHMHH 06Ha,uaeT BOSMOKHOCTAMH JIJIA q)OpMHPOBaHIIH KOMMYHHKaTHBHBIX HeIﬂ{OCTeﬁ,
OCHOBY KOTOPBIX COCTAaBJIAIOT IIPOLECC 06HIGHIIH H I'paMOTHasi p€ib, CIIOC 060TBYIOHIHBI

* IIPaBHJIbHOMY HCIIOJIB30BaHHED XHUMHYIECKOH TEPMHHOJIOI'HH

* PasBHTHIO HO’I’peﬁHOC’I‘H BCCTH AHAJIOT, BBICIIYIIHBATh MHCHHE OIINIOHEHTA, Y4aCTBOBAaTb B
JHCKYCCHH,

* Pa3BUTUIO CIOCOOHOCTH OTKPBHITO BBIPAakKaTh U apryMEHTHPOBAHHO OTCTaHBaTh CBOIO TOUKY
3pPEHHUAL.

Omnucanne MecTa yaeOHoro npeamera B yaednom mwiane MBOY ECOIII o yuebHOMY TIpeAMeTy
«XUMUA».

Pabouas mporpamma K yueOHnkam aBTopoB I'. E. Pymurtuca u @. I'. @expamana aag 10—11
KJIaccoB 00meo0pa3oBaTelbHBIX OpraHU3aluil pa3paboTaHa B COOTBETICTBHH C ba3HCHBIM
yaeOHBIM ILIaHOM JUIS CTYIEHH cpejiHero oomiero obpasoBanmg. Xumus nsydaerca ¢ 10 mo 11
knaccel. Obmiee wcIo yaeOHBIX JacoB 3a 2 roja odydeHns — 102, u3 Hux 68 (2 1 B He/lem0) B
10 xmacce «Opranmdaeckas XHMHS», 34 (1 1 B Henenro) B 11 ki1acce «OCHOBHI 00IIIel XIMHI».

OCHOBHEIMH Hp06JIeMaMH XUMHH SABJIHOTCA H3YUYCHHC COCTaBa H CTPOCHHA BEIICCTB,
3aBHCHMOCTH HX CBOHCTB OT CTPOCHHA, KOHCTPYHPOBAHHE BECIICCTB C 3aJaHHBIMH CBOﬁCTBaMH,
HCCIEO0BAHHE 33.KOHOMepHOCTeﬁ XHMHYCCKHX HpeBpameHm?i n nyreii YIIpaBJICHIA HMH B IICIIAX
IIOJIYICHHS BCUIECTB, MaTCPHAIOB, SHEPIHHU

Kpr 10 Kmacca 3HAKOMHT 06y‘Ia}OI_IJIIXCH CO CTPOCHHEM, XHMHYCCKHMH CBOfICTB&MH,
0COOEHHOCTSIMH CIIOCO00B ITOJIYICHHA H oOmacTaMu IIPUMEHCHHA OPraHHMICCKIX COEIHHEHHII.



3aBeprTenbHBIN 3Tam (11 Kiracc) HampaBieH Ha 00o0OIIeHHe, pacHIMpeHne HMEIONTHXCS
3HAHUI MKOJIbHUKOB I10 Y€THIPEM BbIIIEHA3BaHHBIM OJ0KaM U HM3ydeHHe MAToro 010Ka XuMus 1
JKH3Hb, IPH3BAHHOTO JIaTh BBITYCKHHUKAMH ITPHKJIA/IHbIE 3HAHUSI U YMEHUS.

[Inannpyemple pe3yIbTaThl H3YUeHHS yIeOHOTO MpeaMeTa « XM

B pesympTare m3ydeHHs ydeOHOro mpenMera «XHMHS» Ha YpoOBHE CpeJHEro OO0IIero
obpa3oBaHHA:

BBIMTyCKHUK HayqUTCS:

e pacKpeiBaTh Ha IMpHUMepaX poJb XUMHH B (OPMHPOBAHHH COBPEMEHHON Hay4HOI
KapTHHBI MHPA H B IPAKTHYIECKOI JeSTeIbHOCTH YeJI0BEeKa;

e JIEMOHCTPHPOBATb Ha IpPHMEpaX B3aHMOCBSI3b MEKAY XUMHEH HW JPYTHMH
€CTeCTBEHHBIMHU HayKaM;

e pacKphIBaTh HAa IIpHMepax MOJIOKEHNS TeOpHH XHMUYecKoro crpoeHns A.M. bytinepoga;

e ToHHMaTh (u3mdeckuil cmpica I[lepmomdeckoro 3akona J[.I1. MenneineeBa U Ha ero
OCHOBE OOBSCHATH 3aBHCHMOCTH CBOICTB XUMHUECKIX 3JI€MEHTOB 1 00pa30BaHHBIX MMH
BEILIECTB OT IEKTPOHHOIO CTPOEHHUS aTOMOB;

e OOBACHATH MPUUHUHBI MHOTOOOpa3Ms BENIECTB HA OCHOBE OOIMIX IPEICTaBICHHII 00 HX
COCTaBe U CTPOEHHH;

e TIPUMEHSTh IPaBIJIa CHCTEMATHYECKON MEKIYHAPOIHON HOMEHKIATYphl KaK CpeJicTBa
pa3IuyYeHHs U WISHTH(PUKAIIUN BEMIECTB [0 HX COCTaBY U CTPOEHHIO;

e COCTaBIATh MOJIEKY/IDHBIE M CTPYKTYpHBbIe (OpMYJIBl OPraHUYECKHX BENIECTB Kak
HOcHTesell HHpOpPMAaIlHil O CTPOSHUH BEIIeCTBAa, €ro CBOICTBAX H MPHHAIIEKHOCTH K
OIpeeleHHOMY KIacCy COeqUHEeHHIT;

e XapakTepu30BaTh OPraHHYECKHE BEIIEeCTBA II0 COCTaBY, CTPOEHUI0 M CBOICTBaM,
yCTaHAB/IHBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3H MEXKIY JaHHBIMH XapaKTepPHCTHKAMH
BEIlIECTBA;

e IIPHBOAHTH NPHMEPH XUMUYECKHX PEaKIUil, pacKphIBAIOIINX XapaKTepHBIE CBOIICTBA
TUIHYHBIX TpEJCTaBUTeNell KIACCOB OPraHMYeCKHX BEMIeCTB C MeIbl0 HX
HeHTU(UKAIUN 1 00BACHEHNS 00IacTH IPUMEHEeHNS;

e IIPOTHO3UPOBATH BO3MOKHOCTH NMPOTEKAaHHUS XMMHYECKHX PEaKI[il Ha OCHOBE 3HAHHI O
TUIAX XHMHUYECKOil CBSI3H B MOJIEKy/JIaX peareHTOB U NX PeaKIIMOHHOI CIIOCOOHOCTH;

e HCIIOJB30BaTh 3HAHHS O COCTaBe, CTPOCHHH M XHMHYECKHX CBOICTBAX BEMIECTB JUIS
0e30MacHOro MPUMEHEHNUS B IPAKTHYECK O JIeTeTbHOCTH;

e IIPUBOAHTH HPHUMEPHI MPAKTHIECKOTO HCIOIH30BAHUS MPOAYKTOB IepepaboTKu HePTH U
MPHPOJHOTO Ta3a, BEHICOKOMOJIEKYJISIPHBIX COEITHEHMII (IOIUATIUIEHa, CHHTETHYECKOI0
KaydyKa, alleTaTHOr O BOJIOKHA);

e TIPOBOJUTH OIBITHI II0 PAcIO3HABAHHIO OPraHHYECKIX BEMIECTB: INIHIIEPUHA, YKCYCHOM
KHCJIOTBI, HETpeAeIbHBIX KUPOB, TJIFOKO3bI, KpaxMaia, 0elKoB — B COCTaBe ITHIIEBHIX
MPOJIYKTOB H KOCMETHIECKHIX CPEJICTB;

e BIAJETh MpPaBIWIAMH H IpHEMaMU O€30TacHOoil paboThl ¢ XMMHYECKHMH BelleCTBAaMU H
n1abopaTopHBIM 000pYI0BAHUEM;

e YCTaHABIIHBATh 3aBUCHMOCTh CKOPOCTH XHUMHYECKOII pEAaKIINN H CMEIeHHI XUMUYIeCKOTO
PaBHOBECHS OT pa3IHUYHBIX ()aKTOPOB C IIENBI0 OMpeAeIeHHS ONTHUMAIbHBIX YCIOBHII
MPOTEKaHUS XUMHUYECKIX IIPOI[ECCOB;

e IIPHBOJAHTH MPUMEPHI THAPOIIN3A COJIEH B IMIOBCEIHEBHOI KU3HH YeJI0BEKA;

e TIPUBOAHTH IIPUMEPHl OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX peakIUuil B IPHPOJE,
MIPOHM3BOACTBEHHBIX IIPOLIECCAX U KU3HEAEITETbHOCTH OPTaHH3MOB;

e IPUBOAHNTH MPHMEPHl XHMHYECKHX pPEaKIHil, pPacKpbIBAIONMX O0OIIHe XHMHUYECKHE
CBOIICTBA IIPOCTHIX BEMIECTB — METAJIJIOB H HEMETAJIIOB;



MPOBOANTh pacueThl HAa HAXOXKJCHHE MOJEKYIIpHOH (OopMyIbl yIriIeBoIOpoaa IIo
MPOJYKTaM CrOpaHUS H IO €ro OTHOCHTEJIBbHOH IUIOTHOCTH M MAacCCOBBIM JIOJISM
3JIEMEHTOB, BXOJIIINUX B €TI0 COCTaB;

BIIaJieTh TpaBWIaMH Oe30MacHOTo oOpalleHHs ¢ eJKUMH, TOPIOYUMH U TOKCHYHBIMU
BellleCTBaMU, CPeJICTBAMH OBITOBOI XHMHUH;

OCYIIECTBIATh IMOUCK XUMHYecKOoH HHGOpMAlMU [0 Ha3BaHUAM, HIEHTH(HUKATOpaM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTHYECKH  OIEHHMBaTh W  HHTEPIPETHPOBATh  XUMHYECKYyH0  HH(opMaIuio,
coJiepKanIyrocs B COOOIIEHISIX CpelIcTB MaccoBoil HH(opMaluu, pecypcax HHTepHeTa,
HayJHO-TIOMYJIIPHBIX CTAaThAX C TOUKH 3PEHHS €CTeCTBEHHO-HAyYHOI KOPPEKTHOCTH B
IEJSIX BBISABICHUS OIMMO0THBIX CYAKISHHI U (OPMUPOBAHUSI COOCTBEHHOI TTO3UITHIL;
MPEICTAB/IATh IIYTH peIlleHus T100adbHBIX MPoOIeM, CTOSNIHX Tepell YeT0BEYeCTBOM:
HKOJIOTHYECKUX, YHEPTeTHUECKUX, ChIPhEBBIX, H POJIb XMMUU B PEHICHUH 3THX MPOOIIeM.

BHHYCKHHK IIOJIYIHT BOSMOHOCTD HAYIHTLCA:

WUTIOCTPHPOBATh Ha MPUMEpax CTAHOBICHHE M 3BOJIIOIHI0 OPTaHHYECKOH XHMHH Kak
HAayKH Ha Pa3JIHYHbIX HCTOPHYECKHX 3TallaXx €€ pa3BUTHS;

HCIIOIB30BaTh METOJbl HAyYHOTO IIO3HAHUS IIPH BHIIOJHEHHH IIPOEKTOB H yUeOHO-
HCCIeIoBaTeIbCKUX  3ajad 10 H3YUEHHIO CBOICTB, CIIOCOOOB TMOJIYUCHHS W
pacro3HaBaHUsA OpPTaHUICCKHUX BEIECTB;

OOBACHATH MPHUPONY H CIOCOOBI 0O0pa3oBaHHS XHMHYECKOH CBS3H: KOBAJICHTHOI
(IOJSIpHOII, HEMOJISAPHOI), HWOHHOH, METa/UIMYeCKO, BOJOPONHOH — C IEIbIO
ompeieNIeHHs XHMUIECKOI aKTHBHOCTH BEMIECTB,

YCTAHABINUBAaTh TEHETHUYECKYIO CBS3b MEKAY KIaccaMH OPraHMYeCKHX BEMIECTB I
000CHOBaHHS MPHHIMIHAIBHON BO3MOKHOCTH TOIYISHHS OpPraHHIECKHX COeIHHEHHI
3aJIaHHOTO COCTaBa U CTPOCHUS;

yCTaHaBIHBAaTh B3aHMOCBI3H MeXKIY (pakTaMu U TeopHeil, IPUIHHON H CIIeJICTBHEM IIPH
aHaM3e IpoOIeMHBIX CHTYyallHil U 0OOCHOBAaHMH IIPHHHMAaeMbIX pelIeHHil Ha OCHOBE
XHMHAYeCKHX 3HAHHUIIL.

ILnanupyemble pe3yJbTAThbI.

Hpe,[[MeTHhIe, MeTallpeIMeTHBIC H THYHOCTHBIC PE3Y/IbTATbI OCBOCHHHA WEﬁHOFO
npeaMera «XHMHS».

IIpeaMeTHBIE pe3yabTaThl (0a30BbIil YPOBEHB):

chopMHPOBAHHOCTE MpeJIcTaBIeHUI 0 MeCTe XHMHHU B COBpeMEHHOI HayJHOil KapTHHE
MHpa, TOHUIMaHHe POJIH XUMHH B (OpMHPOBAaHUH KPyro3opa U ¢ yHKITHOHATBHOI
TpaMOTHOCTH 4€JI0BEKa JUI pelIeHNs MPakTHIeCKUX 3a/1ad;

BJIaJICHHE OCHOBOIIOJIATAIONTIMH XUMUYECKUMH MOHATHAMH, TEOPUAMHU, 3aKOHAMH H
3aKOHOMEPHOCTSAMH; YBEPEHHOE M0JIb30BaHHE XMMHIECKOH TEPMHUHOIOTHEN H
CHMBOJIHKOI;

BJIaJIEHHE OCHOBHBIMHU METO/IaMH HayYHOT O IIO3HAHMS, HCII0JIb3YEMBIMH B XHMUH:
Ha0moieHNe, OMMICcaHNe, H3MEPeHHe, IKCIIepUMEHT; YMeHHe 00pabaTriBaTh, OOBSICHITh
Pe3yIIBTaTHI IPOBEJIEHHBIX OIBITOB U JIeJIaTh BBIBO,IbI, TOTOBHOCTH U CIIOCOOHOCTH
METO/IbI TIO3HAHUS IIPH PEIICHUN MPAKTHUECKUX 3a/1aY;

chopMHPOBAHHOCTh YMEHHUS JIaBaTh KOJIMIeCTBEHHBIE OIICHKH H IPOBOJIUTH pacieTHl 110
XHMIT9eCKIM (popMyIaM H YpaBHEHH M,

BJIaJIcHHe TpaBIIaMU TeXHHKH 0e30I1acCHOCTH IIPH UCIIOIB30BaHUH XHMIIeCKHX
BEIIECTB;



6. chopMUPOBAHHOCTh YMEHUS KIacCH(HUITHPOBATH OPTaHMIECKUE BEMIECTBA H PEaKITHH 10
Pa3HBIM IIPU3HAKaM;

7. chopMUPOBAHHOCTh YMEHHS OIUCHIBAThH U Pa3/INIaTh H3YUCHHBIE KIaCChl OPTaHMIECKIX
BEIIIECTB;

8. cdopMupOBaHHOCTHh YMEHHS JIeTaTh BHIBOBI, YMO3AKIFOUECHNS 13 HA0II0ICHH I,
XUMHYEeCKHX 3aKOHOMEPHOCTEI, IPOTHO3HPOBATh CBONCTBA HEM3YUYEHHBIX BEIIECTB II0
AHAJIOTUH C U3YYE€HHBIMH;

9. chopMUPOBAHHOCTh YMEHUS CTPYKTYPHPOBATh H3YUEHHBI MaTepual H XUMHYECKYIO
HH( OpMaITHio, TOTYyJaeMyro H3 pa3HbIX HCTOUHUKOB;

10. chopMHUPOBAHHOCTH COOCTBEHHOIT MMO3UITUH IO OTHONIEHMIO K XUMHIYECKOI
HH(pOpMAITHH, TOTYIaeMOil U3 pa3HbIX HCTOYHUKOB;

11. chopMHPOBAaHHOCTh YMEHHS aHATU3HPOBATh U OIEHHBATH MOCIECTBHS
MPOU3BOJICTBEHHOI 1 OBITOBOII JA€ATEIBHOCTH, CBA3aHHOI ¢ TIepepaboTKOIl
OpraHHYecKHUX BEIIECTB;

12. oBaieHHe OCHOBaMHU HAYYHOI'O MBINLIEHHS, TEXHOIOTHEH HeCIe0BaTeNbCKOM U
MIPOEKTHOM JeITeIbHOCTH

13. chopMHpOBAHHOCTD YMEHIS IPOBOJUTE SKCIEPUMEHTHI Pa3HOIl I IaKTHIeCKOi
HaIIPaBJIEHHOCTH;

14. chopMUPOBAaHHOCTh YMEHUS OKa3bIBAaTh MEPBYIO IIOMOIIH IIPU OTPABICHUAX, 05KOTaX H
IIPYTUX TpaBMaXx, CBSI3aHHBIX C BEI[ECTBAMH U J1a0OPaTOPHBIM 000PYIOBAHIEM.

MeTalee,[[MeTHbIe pe3ybTaThbl:

1. chopMHPOBAHHOCTh YMEHUS CTaBHTH IIeJIN U HOBBIE 3a7aul B yieOe H M03HaBaTeIbHOI
NIeATeIbHOCTH;

2. oBIaJleHHE IpHeMaMHU CaMOCTOSTEIBHOI O INIAHUPOBAHNUS ITyTEl JOCTIKEHUS eI,
YMEHIS BBIOHPaTh 3 (heKTHBHBIE CIIOCOOBI pellleHNs YUeOHbIX U IT03HaBaTeIbHBIX 3a7aY;

3. chopMUPOBAHHOCTh YMEHUS COOTHOCHThH CBOH JICHCTBHSA C IUITAHUPYEMBIMU
pe3ylIbTaTaMu;

4. chopMHUPOBAHHOCTh YMEHUS OCYIIECTBIISATh KOHTPOIb B IPOIECCE JOCTHKEHIS
pe3yibrara, KOppeKTHPOBATh CBOM JIEHCTBHUS;

5. chopMHPOBAHHOCTh YMEHUS OIIEHHBATh IPABIIBHOCTD BHIOIHEHUS YIeOHBIX 3aad 1
COOTBETCTBYIONINE BOSMOKHOCTH UX PELICHUS;

6. chopmMupOBaHHOCTH YMEHHS aHATH3HPOBATh, KIacCH(HITHPOBAaTh, 000011aTh, BHIOHPATh

OCHOBAHUS U KPUTEPUU IS YCTAaHOBIIECHUS ITPHYNHHO-CIIEICTBEHHBIX CBSA3EIL;

copMHPOBAHHOCTh YMEHHUS PHOOPETaTh U MPUMEHSATh HOBbIC 3HAHMS,

8. cdhopMHUPOBAHHOCTHh YMEHUS CO3/]aBaTh MPOCTEIIIIE MOJIETIH, HCIIOIb30BATh CXEMBI,
TaOJIHITBI, CHMBOJIBI JUIS PelIeHns YIeOHBIX H MO3HABATEIbHBIX 337131,

9. oBIaneHHe Ha BRICOKOM YPOBHE CMBICTIOBBIM YT€HHUEM HayYHBIX TEKCTOB.

10. chopMUPOBAaHHOCTDh YMEHUA 3(PPEKTHBHO OPTaHH30BaTh YIeOHOE COTPYIHUYIECTBO U
COBMECTHYIO JIeTeIbHOCTh, PA0OTaTh HHAUBHIYAIBHO C YIETOM OOIIHX HHTEPECOB;

11. chopMHUPOBAaHHOCTh YMEHHS OCO3HAHHO HCIIOJIB30BATh PEUEBBIE CPEICTBA B
COOTBETCTBHUH C 33/ladaMi KOMMYHHUKAIIH;

12. BBICOKHIT YPOBEHb KOMIIETEHTHOCTH B 00acTi ucnoiap3oBanus HKT;

13. chopMHPOBAHHOCTD FKOJIOTHIECKOTO MBITIUICHHUS;

14. chopMUPOBAaHHOCTh YMEHUS IPUMEHSATH B II03HABATEIBHON, KOMMYHUKATHBHON U
COIMAJIbHOI MTPAKTHKE 3HAHU S, IOTYJEHHBIE IIPH N3YICHUHN IIpeIMEeTa.

~

JIMYHOCTHBIE pe3yabTaThi:

1. chopMHPOBAHHOCTD MOIOKUTEILHOTO OTHONIEHUS K XUMHH, YTO 00yCIaBIHBaeT
MOTHBAIINIO K y4eOHOII eI TeTbHOCTH B BRIOpaHHOIT cdepe;



2. chopMUPOBAHHOCTh YMEHUS PeNIaTh MPoOIeMbl TOMCKOBOTO U TBOPUECKOTO XapaKTepa;

3. cdhopMHPOBaAHHOCTHh YMEHUS IPOBOUTH CAMOAHATH3 H OCYIIECTBIATh CAMOKOHTPOIb U
CaMOOIIEHKY Ha OCHOBE KPHTEPHEB YCIIEITHOCTH;

4. chopMHPOBAHHOCTh TOTOBHOCTH CJI€ZI0BATh HOPMaM MIPHPOJIO U 3/I0POBbecOeperaroniero

TIOBEJICHMHS;

5. cdhopMupOBaHHOCTb MPOYHBIX HABBIKOB, HAIPABICHHBIX HA CAMOPA3BUTHE Uepe3
caMo00pa30BaHIE;

6. chopMUPOBAHHOCTH HABBIKOB IIPOSIBICHIUS O3HABATEIbHON HHUITHATUBHI B YI1€OHOM
COTPYIHUIECTBE.

COJIEPKAHUE YYEBHOI O ITPEJIMETA
10 kaacc

Oprannveckasi xumus (684; 24. B HEJIEIIHO)

Teopust XHuMHYECKOT0 CTPOEHHSI OPraHHYecKHX coeqnHeHnil. IIpupoga xXuMHYIeCKHX
CBSI3el

Oprannueckue Bemecta. Opraamdeckas xuMnsd. CTaHOBJIEHNE OPTaHNYECKOIl XHMHH KaK
HayKu. Teopus XUMHYECKOI0 CTPOEHHS BEIIECTB. YTJIepOaHbIi ckeleT. M3omepud. M3omepsl.

CocTosHIe IeKTPOHOB B aTOMe. DHEepPreTHIeCKUe YPOBHU U HMOIYPOBHH. DIeKTPOHHbIE
opOuTanu, s- 3MEKTPOHBI U P — 3IEKTPOoHbl. CIIUH 371eKTpoHa. CIIapeHHbIe 3IeKTPOHBL
DnekTpoHHas KoHpurypanus. I'padgudeckie 31eKTpoHHBIE POPMYIIBI. DIEKTPOHHAS IPUpPOIa
XUMHYECKUX CBSA3EH, I CBA3b U CHIMa CBsA3b. MeTO]1 BICHTHBIX CBA3EIl.

Kiaccuduxanms opranndeckux coenHernii. OyHKIMOHAIbHAS TPYIIIA.

Yraesoaopo/sbl

[IpenenbHbIe YIIeBOAOPOAb! (aIKaHbl). Bo30yKIeHHOE COCTOsTHIE aTOMa YIIepoa.
I'ubpuauzaiis aToMHBIX opOuTaneil. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE aTKAHOB.

T'omonoru. I'omonmorugeckas Pa3sHOCTD. T'oMomorugeckmii pAn. Mexﬂyﬂapo,uﬂaﬂ HOMCHKJIATYpa
OpraHH4YCCKHUX BCINCCTB. IIBOMepHH YTIEPOOHOI'O CKEJIETA.



Mertas. ITonyuenue, pusmaeckne H XUMHYeCKHe CBOIICTBA MeTaHa. Peakiinu 3aMenieHus
(ramoreHupoBaHUe), IETHAPUPOBAHIS U H30MepH3alluu aakaHoB. [{emHble peakiii. CBoOOIHbIE
paaukanbl. [ aToreHompon3BoIHbIC ATKAHOB.

Kpartnsie cBs3u. HenpeenbHblie yrineBonopoasl. AnkeHsl. CTpoeHHne MOJIEKYIIbI, TOMOJIOTHS,
HOMEHKJIaTypa 1 u3oMepus. Sp2 — rubpuauzanus. ITeH (3TiieH ). FI3oMepHs yIIIepoaHOTo
CKeJleTa U MOJIOKEeHMS JIBOMHOI cBs3U. IIpocTpaHcTBeHHAs N30MepHS (CTepeon3oMepus).

HOJIyIIeHHe H XHMH9eCKHE CBOIICTBA aJKEeHOB. Peakiiun IIPHCOCTHHCHIA (FII,I[pPIpOB&HIIe,
TaJIOTCHHPOBAHHE, m,upaTamm), OKHCJICHHEC H IMOJIMMEPH3aITHH aJIKCHOB. HpaBH.TIO
MapKOBHPIKOBa. BBICOKOMO}IGK}’JIHPI{E)IG coequHeHHs. KadecTBeHHBIE PCaKIiHHi Ha ,I[BOIVIHYIO
CBA3b.

AnkanueHs! (JIHeHOBBIE YTIeBOA0poasl). FI3oMepus 1 HoMeHKIaTypa. JuBHHIUT (OyTaueHa-
1,3). lzompen (2-metnndyraauen-1,3). Conpsuk€HHBIE IBOIHBIE cBA3H. [lomydeHne u
XUMHIYeCKHE CBOIICTBA alIKa/IHeHOB. Peakiny npucoenHeHNS (TaIOTeHNPOBAaHUS ) H
MIOJIMMEpPH3alUH alKaJIHEeHOB.

AJIKuHBI. AlIETIUIEH (3THH) U ero roMonory. M3oMepus u HoMeHKIatypa. Meoxcxknaccoeas
usomepus. sp-I ubpudusayus. XMMHIECKHEe CBOIICTBA aIKHHOB. PeakiTiu mpucoeTHHeHHS,
OKHUCJIEHHS U OIUMEPU3AIHH ATKHHOB.

Apensl (apoMaTHYECKHe YIIIEBOAOPObI). 1I30Mepis 1 HOMEHKIaTypa. beH3omn. beH3onpHOe
Konbio. Tomyou. H3oMepus 3aMeCTHTENEH.

XuMHIecKHe cBOHcTBa OE€H30I1a 1 €r0 TOMOJIOTOB. Peakiim 3aMenmeHns (I"EUIOI"BHHIJOBaHHe,
HPII'pOBaHIIe), OKHCJICHHE H IIPHCOCIHNHCHHUA apCHOB. IlecTurnuael. I'eHeTHYECKAS CBA3h dpE€HOB C

JIPYTHMH YTJIEBOJIOPOIaMIL.

IIpupoHble HCTOYHUKH YIIeBo10po1oB. IIpupoubiit ra3. Hed 1. IlonmyTHBIE HEPTSHBIE Ta3bI.
Kamennsliit yroms.

ITepepabotka Hedtu. Ileperonka HedTH. Pektndukarnontaas kononHa. bensun. JIurpous.
Kepocun. Kpekunr HedTenponykToB. Tepmideckuil H KaTaATHTHUSCKHI KpeKHUHTH. [Tipomis.

Kucnopoacogep:xamue oprannveckue coequHenns. Kuciopoacoaep:kaiine opraHndecKne
coenuHeHns. OHOaTOMHBIE MIpe/iebHble cupThl. (DYHKIIMOHATBHAS TPYIIIa CIIHPTOB.
H3oMepHs 1 HOMEHKJIaTypa cliHpToB. MeTaHoJ (METHIOBBII CIIUPT). ITaHOI (3THIOBBIIH CITHPT).
IlepBU4HBII, BTOPUYHBIN U TPETHYHBIN aTOM yriiepoaa. BogopoiHas cBS3b.

ITonydenne u xumMn4eckue cBoiicTBa cmipToB. CripToBoe OposkeHne. @epMeHThI. Bomopo/iHbie
cBsa3u. OU3HONIOTHIECKOE JISHICTBHE METaHOJIa U STaHOoJIa. AJIKOTOIH3M.

MHoroaToMHBIE CITHPTHI. OTHJIEHTIHKOIb H TITHICPHH. XuMm4gecKue cBOHCTBa IpPEacIbHBIX
MHOT0aTOMHBIX CITHPTOB. KauecTBeHHas PeaKIigd Ha MHOI'OAaTOMHBIE CITHPTBI.

@eHoIBI. ApoMaTHIECKIE CITHPTHL. XIMHIECKHe CBOCTBA (eHoa. KadecTBeHHas peakis Ha
(dheHoIL



Kap6onmisasie coequnenns. KapbonmisHas rpymma. AapaernHas rpymmna. AJTbIeTuIbl.
Ketonsl. I30Mepusa 1 HOMEHKIIATypa.

HOJIyIIeHHe H XHMHYeCKHE CBOICTBA albAeTHAOB. PeaKIni OKHCICHAS H IIPHUCOCIHHCHIA
anpaerunoB. KauecTReHHBIE PEaKIii Ha aJIbJACTHIbI.

Kap6onoBrie kuciotsl. KapbokcuapHas rpymma (kapookcorpymima). Mzomepus 1 HOMEHKIaTypa
KapOOHOBBIX KHCIOT. OJTHOOCHOBHBIE ITpeIeIbHbIe KapOOHOBBIe KHCIOTHL. [lomydeHne
OJTHOOCHOBHBIX TIPeeIbHBIX KapOOHOBBIX KHCIOT. XHUMHIECKHE CBOIICTBA OJJHOOCHOBHBIX
MpeeIbHBIX KapOOHOBBIX KHCIIOT. MypaBbHHAS KHCIOTA. YKCYCHAs KHCIIOTa. ATIETaTHL.

Cnoxublie 3¢ups! u xupsl. Homenkinatypa. [Toryderne, XHMIYECKHE CBONCTBA CIIOKHBIX
a¢upoB. Peaknus stepudukamym. I[1{enoaH0i THAPOIN3 CI0KHOTO dhHpa (OMBUIEHHE).

Kups1. TBepibie Kupbl, KUIKHE KHpbl. CHHTeTHYEeCKIE MOKOIIIE CPe/ICTBA.
VYraesonbl. MoHOcaxapusl. I'mrokoza. @pykro3a. Onurocaxapuasl. JIucaxapunsl. Caxaposa.

TTomicaxapuael. Kpaxmain. I'mukoren. Peakmus monukoraeHcanuu. KauecTBeHHas peakimis Ha
kpaxmai. [{emronosa. Anernmievonosa. Kimaccupukamis BOIOKOH.

A30Tcoep:Kallie OpraHNdecKHe coeTHHeHHS.

A3oTcoiepaKaniue opraimdecKe coeuHeHnss. AMHHBI. AMHUHOrpynna. AuunanH. [Tonydenue u
XHMHYECKHE CBOIICTBA aHWINHA. AMUHOKHCIOTBL M30Mepnsa nu HOMeHKIaTypa. bUnosspHsii
uoH. [lentunnasg (amuaHas) rpymnma. [lentuanad (aMuaHas ) CBA3b. XUMUYECKHE CBONCTBA

aMUHOKHCIOT. ITenrtuasl. ITomunenTHasl. I THITHH.

Bemku. CTpykTypa OeIKoBOil MOJIEKY/Ib! (IepBUYHAs, BTOPHYHAS, TPETUYHAS, YeTBepTHIHAS ).
XuMHieckue cBOHCTBa OenkoB. JleHaTypalis u ruapoan3 0eakoB. [[BeTHbIE peakini Ha OelKH.

A3zoTcogepxanmie rerepouukiandeckue coequaenud. [Tupunun. [uppon. ITupumuaus. Iypus.
A30THCTBIE OCHOBAHHUS.

Hyxnennossle kucinotsl. Hykineotuasl. KoMmieMeHTapHbIe a30THCTBIE OCHOBAHUSL.

Xumus 1 310poBbe denoBeka. GapMaKoIorndecKas XUMHISL.

XuMusl H0JIHMEPOB

ITommmepsl. Crenens nomuMepuzarun. MoHnoMmep. CTpyKTypHOeE 3B€HO. TepMoIUIacTHYHbIE
nonnMepsl. CtepeoperyispHeie momMepsl. [lomistien. [lonunponunes.
ITormretpadTopatiieH. TepMopeakTHBHBIE HoMUMepbl. DeHo10(pOpMaIbIeTHIHbIE CMOIBI.
ILtactmaccel. @eHorutacTel. AMUHOIDIACTHI. 1leHorumacTel. IIpupoansii Kayuayk. Pesuna.
D6onut. CunreTndeckne kayayku. CHHTeTHIecKne BojaokHa. Kampon. JlaBcaH.

JdeMoHcTpanmu.

. 06pa3mﬂ OpraHM4cCKHX BEHICCTB H MAaTCpPHAJIOB. Mogenn MOJICKYII OPraHHYCCKHX
BEMNICCTB.



PacTBOpHMOCTh OpTaHUYECKUX BEMIECTB B BOJIE U HEBOJHBIX PAaCTBOPHTEIIIX.
[TnaBneHne, oOyIJIMBaHUE U TOPEHUE OPTaHUYECKHX BelllecTB. B3phIB cMecH MeTaHa ¢
BO3JIyXOM.

OTHONIEHNE aJIKaHOB K KHCIIOTaM, IIejovaM, pacTBOPY IepMaHTaHaTa Kalus 1 OpoMHOI
BOJIC.

Mojiens MOJIEKYJI TOMOJIOTOB U H30MepoB. IToydeHune aneTiuieHa KapOuIHbIM
cmocoboM. BzaumoieficTBHe arjeTniaeHa C pacTBOPOM IIepMaHTaHaTa Kajlis H OpoMHOIT
Bojoit. ['opeHue arernieHa. Pa3noxeHne Kayuyka MpH HarpeBaHUU U HCIIBITAHHUE
MPOJIYKTOB pa3iokKeHus. 3SHAKOMCTBO ¢ 00pa3iiaMi KayIyKoB.

Benson kak pactBoputenb. ['opeHne 6enszomna. OTHoMIeHNEe OeH301a K OpOMHOIT Bojie I
pacTBopy nepMaHranata Kanus. OKHcIeHHe TOTyoma.

PacTBOpeHHe B alleTOHE Pa3INIHbIX OPraHNIECKIX BENIECTB.

O6pa3ibl MOONX U YUCTANINX CpeAcTB. MHCTPYKINY 10 UX MPHUMEHEHHIO.

O06pas3is! IIacTMace, CHHTETHIECKHX Kay9IyKOB H CHHTETHYECKUX BOJIOKOH.

JlabopaTopHbIe ONBITHI.

Al

Z.
8

9

10.
11
12.

13

HsrorosneHne Moieieil MOJIEKY YIJIEBOI0POIOB

O3HakomiIeHHe ¢ 00pa3laMu IpoAyKTOB HedTerepepadoTKu

Oxucnenne 3Tanoaa okcuaoM Meau(Il). PactBopenne rimnepuHa B BOAE H €0 Peakifis ¢
ruapokcuom Meau(Il). Xummdeckue cBoiicTBa ¢eHoIa

Oxucinenne MeTaHals (3TaHamst) okcuaoM cepedpa(l).

Oxkucnenne MeTaHals (3TaHaxd) TuapokcuioM Meau(1l)

PacTBopUMOCTB KHPOB, 10Ka3aTEIHCTBO UX HETIPEIEIbHOTO XapaKkTepa, OMBUICHHE
JKHPOB.

CpaBHeHHE CBOIICTB MbLIa H CHHTETHYECKHX MOIOIIHX CPEJICTB

CBOIICTBA TJIFOKO03bI KaK a/IbJIETHAOCIIHPTA.

BzammMoeiicTBie caxapo3bl ¢ THAPOKCHIOM Ka IbITHSL.

IIpuroroBiieHne KpaxMaJIbHOI'O KIelcTepa U B3aHMOAENCTBHE C 1OJI0M.

T'ugponus kpaxmana.

O3HakoMiIeHHEe ¢ 00pa3aMi IPUPOIHEIX H HCKYCCTBEHHBIX BOJIOKOH.

. IIBeTHBIE peakiun Ha OelTKu
14.

CaoilicTBa KampoHa.

IIpakTHYeckHe padoThI

D

o

«KagecTBeHHOE OIIpeienieHe YIaepo/ia, BOJ0Opojia i XJI10pa B OpraHnIecKUX BENIecTBaX »
«IlomydeHne STHIEHA U OTBITHI C HUMY.

«[Tomyuenne u cBoiicTBa KapOOHOBBIX KHCIOT».

«PermeHne 3KkcrepMeHTAIBHBIX 3a/1a4 Ha PacllO3HaBaHUE OPTAaHUYECKIX BEIIECTBY.
«PereHne 3KcepuMeHTAIBHBIX 33/1a49 Ha MOTYYeHIE U Paclio3HaBaHNUE OPTraHHYECKUX
BEIIECTBY

«Pacmo3HaBaHue IJ1aCTMACC U BOJIOKOHY.



COJAEPXKXAHHUE YYEBHOI'O IIPE/IMETA
11 knace
OcHoBbI 0011ell XHMHHA
(344, 14. B HeJlemoO)
TeopeTnieckne 0CHOBbI XHMHH

Baxueimnie XuMudecKie MOHATHS U 3aKOHBI. XUMHYECKUI 3JIEMEHT. ATOMHBIH HOMeEp.
MaccoBoe ancno. Hyknuael. Paguonykimasl. H30TombL.

3aKOH COXpaHEHUS Macchl BeNecTB. 3aKOH COXPaHEHHs U IpeBpanieHns sHeprun. Jledext
MAacchl.

[Tepuoamaeckuii 3akoH. DeKTpoHHas KoHuryparus. I padiaeckas snextponHas dhopmya.
Pacripenenenue 31eKTPOHOB B aTOMaX 31€MEHTOB MAJIBIX H OOJBIINX MEPUOJIOB, S-, P-, d-, f-
37eMeHThl. JIanTaHOUABl. AKTHHOU L. FICKYCCTBEHHO MOTyYeHHBIE 3JIEMEHTHI. BaJIeHTHOCTb.
BaneHTHBIE BO3BMOKHOCTH aTOMOB. BOJIOpOIHBIE COeTUHEHHS.

Crtpoenue BemecTBa. lloHHas cBg3b. KoBasieHTHAs (MOJIIpHAS U HETIOJSIPHA ) CBS3b.
DnekTpoHHas popMyna. Merawnnaeckas CBsS3b. BogopoHas CBS3b.

I'ubpuam3aisa aTOMHBIX opOUTaeii.



KpHCTEUI.FIblI dATOMHBIC, MOJICKYJIAPHBIC, HOHHBIC, MCTAJUIHICCKIC. BHeMeHTapHaH SeHKa.

ITommopdmaMm. ITorumopdusie Moudukarmm. AmioTponus. M3omepus. I'omonorus.
XUMHYECKUIl CHHTE3.

Xumrgeckue peakiun. OKHCINTeIbHO-BOCCTAHOBHTEIbHBIE peakinu. Peakinu pa3ioKeHns,
COeINHEeHNS, 3aMeIeHns, 00MeHa. DK30TepMHUIecKUe U SHI0TePMUIECKHE PeaKI[HH.
OOpartumeie H HeoOpaTuUMbIe peakinu. TermtoBoit 2 ekt peakimu. 3akoH ['ecca.
Tepmoxummaeckne ypaBHeHH. Terwtora oOpa3oBaHus. TemwioTa cropaHus.

CKOpOCTh XMMHUECKOIH peakIiui. AKTHBUPOBAaHHbII KOMILIEKC. 3aKOH JIeHICTBYIOIINX Macc.
Kunetnieckoe ypaBHEHHE PEaKIIHU.

Xummuaeckoe paBHoBecue. [Ipuniumn Jle ITlarenbe.

PactBopEI. J{ucnepcHbie cucTeMbl. PacTBopsl. I'pybosuciepcHbIe CHCTEMBI (CYCIIEH3UH U
smynbcun). Kommonaaeie pacTBOpBI (3071H). A3p0O30IH.

Crioco0Obt BeIpakeHUs KOHIIGHTPAINU pacTBOPOB. MosispHast KOHIIEHTpaus (MOJISIPHOCTb ).

DIeKTPOIUTHL DIeKTpoIuTHdIecKas auccoraims. CteneHp auccomnuarmu. KoHcTanTa
nucconuanuu. BogpopoaHblit moka3aTelb. Peakmun HOHHOTo oOMeHa.

T'unponus opranmieckux BeniecTs. [ Hapoins coeil.

DIIEKTPOXUMUYECKHE peaKIui. ['albBaHMUECKIIl 7IeMeHT. JIeKTpobl. AHox. Karog.
AKKyMynsaTop. TOIUIHBHBIN SIeMEHT. SIeKTPOXUMUS.

Pan cranmapTHBIX NIEKTPOAHBIX HOTeHIMAN0B. CTaHaapTHbIe yenoBUa. CTaHAapTHBIN
BOJIOPOJIHBII 3IEKTPOI.

Koppozus MetamioB. XuMudecKast 1 3eKTPOXUMUYecKas KOPPO3HUsL.

DIEKTPOIH3. JINEKTPOIH3 BOJHBIX PACTBOPOB. JIEKTPOIN3 PaCIIaBOB.

Heopranmyeckasi XaMust

Mertawipl. CiocoObl HOMydeHUS MeTal1oB. JIerkie u Tsokénble MeTauibl. JIerKomiaBkue 1
TYTOIUIaBKHEe MeTa/Uibl. Metaiuimgeckue aeMeHTsl A- i b-rpymm. Mens. [Tuak. Tutan. Xpom.
Keneso. Hukens. ITnatuna. Crnassl. Jlerupyromine 1o6aBku. UépHble MeTaUThl. [[BeTHRIE
MeTauiel. UyryH. Crane. JlerupoBaHHBIE CTAIH.

OKcuasl 1 THAPOKCHIIBI METAJLIOB.

Hemetamtsl. IIpocThle BemecTBa — HeMeTa/UTbl. YTiepoa. Kpemauii. A3oT. @ocdop.
Kucnopoa. Cepa. @top. Xitop.

Kucnornsie okcuasl. Kucnopoaconepsxaniue KucioTsl. CepHas KuciaoTa. A30THas KACIOTA.
BojopotHble coeTUHEHHS HEMETAILIIOB.

I'eneTndeckas cBsA3b HEOPraHHICCKHUX H OPraHHYCCKHX BCIIECTB.



XumMus U KH3Hb

XumMmudeckas MPOMBIIUIEHHOCTE. XUMHYecKas TEXHOIOTHS.
XHUMHYECKOTO 3arpsi3HEHNS.

JleMoHcTpanmu.

¢ Moenu HOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX H METaJUIHYECKUX KPUCTAJLINYeCKIX
PEIIETOK.

e Moenu MOJIEKYTI H30MEPOB U TOMOJIOTOB

¢ PaznuuHble THIBI XUMUYECKHUX PEaKINH, BUIEOOIBITHI [0 OPTaHNYECKOH XUMHI.

e OO0pasipl METAJUIOB U UX COEIMHEHMUI, CILIaBOB.

¢ B3anmojelicTBHEe METaJLIOB € KHCIOPOIOM, KHCIOTaMU, BOJOII.

o JlokazarenbcTBO aM()OTEPHOCTH ATFOMHHUS U €70 THAPOKCHIA.

¢ B3sanmogelicTBHe MeIH U Kejle3a ¢ KHCIOPOI0M; B3aUMO/IeIICTBIE MeJH U JKeme3a ¢
KHCIIOTaMH (cepHas, CONsHas).

o Ilonyuenue ruapokcuoB Meau (I11) m xpoma (III), okcuma Meu.

¢ B3aumozelicTBUe OKCHUIOB U THAPOKCHIOB METAJUIOB C KUCIOTaMI.

e JlokazarennscTBO aMdoTepHOCTH coeiuHeHniT Xxpoma(lll)

e OOpa3Iiel HEMETaJLIOB.

e Mojenu KpHcTaTHUECKIX PENIETOK aiMasa u rpadura.

o Ilomydyenune amMmmuaka U XJI0pOBOJOPO/Ia, paCTBOPEHIE UX B BOJE, I0Ka3aTeIbCTBO
KHCIIOTHO-OCHOBHBIX CBOIICTB 3THX BEIIIECTB.

o (Cxuranue yris U cepbl B KHUCIOPOJe, OlIpelereHle XUMHUUECKIX CBOICTB IPOAYKTOB
cropanus. BzaumozeiicTBre ¢ MeJbI0 KOHIIEHTPHPOBAHHOM CEPHOIl KHCIOTHI,
KOHIIEHTPHPOBAHHOI 1 pa30aBI€HHOIl a30THOI KHCIIOTHI.

o OO0pas3Is! cpeqicTB OBITOBOI XUMIH, HHCTPYKIIHH 110 UX MPHUMEHEHHIO.

JIabopaTopHbIe ONBITHI.
1. W3ydeHue BIUSHUS pa3IHYHBIX ()aKTOPOB HAa CKOPOCTh XMMHUESCKHX PeaKIHil
2. OmnpeneneHne peaklnH CpeJibl YHHBEPCATbHBIM HHIHKATOPOM.
3. T'mapoaus couneil.
IIpakTHYecKkHe padoThI
1. IIpuroroBieHHE paCTBOPOB C 3aJaHHOI MOJIIPHON KOHIIEHTPALIUE».

2. PemieHne 3KCIEpUMEHTAIBHBIX 3a1a4 110 Teme «MeTawibi»
3. Pemenne sKcliepUMEHTATBHBIX 3a/1a4 o TeMme «HemMeTauibl»



TEMATHYECKOE II'TAHHPOBAHHE

10 kaacc

Paznen | Tema Koun-Bo IIpak. Kon1p.
JacoB pabota pabota
1 Teopust XMMHYECKOT0 CTPOEHHU S 7 1
opranuveckux coequHenuu. lIpupoxga
XHMHYeCKHX CBsI3el
2 YrieBoopoasbl 18 1 1
2.1 IlpenenbHbIe YIIIEBOAOPOIBI — ATIKAHBI 5
2.2 HenpenenbHbIE YITI€BOA0POABI (AJIKEHBI, 7 1
aJIKaIHEHbI U aJTKUHBI)
2.3 Apensbl (apoMaTH9ecKHe YTIIEBOI0POIbI) 2
2.4 IIpupo tHBIe HCTOYHUKH U IIepepaboTKa 4 1
YIJIEBOJAOPOJIOB
3 Kuciaopoaconep:kanue oprannieckne 24 3 1
coeJHHEeHHS
3.1 CoupTh! U heHOIbI 6
3.2 AnbpJieTHab1, KeTOHBI M KapOOHOBBIE 8 2
KHCIIOTBI
3.3 Crnoxubie 3¢upbl. JKHphI 4 1
3.4 VrieBoIbl 6 1
4 A3oTcoliep:kalniue oprannyecKkue 8 1
coequHenus (84)
5 XumMus NoJHMepoB 11 1




| Hroro | | 68 |6 3
TEMATHYECKOE ILTAHUPOBAHHUE
11 kiace
Paznen | Tema Kou-Bo IIpax. Kontp.
JacoB pabota pabota
IloBTOopeHue Kypca 10 Ki1 1
1 Teoperuueckue ocHOBbI XUMHH (1949) 19 1 1
1.1 BaxHeiine XUMIYeCKUE ITOHITHS U 4
3aKOHBI
1.2 CtpoeHue BeliecTsa 3
1.3 XuMuuecKue peakiu 3
1.4 PacTBOpPBI 5 1
1.5 DnexTpoXuMHYECKHe peaKi[iu 4 1
2 Heopraanyeckasi XuMusi 11 2
2.1 Metamibl 6 1
2.2 HeMmeTaJuibl 5 1 1
3 Xumus H KA3Hb 3
Hroro 34 3 2
KAJTEHJJAPHO-TEMATHYECKOE INTAHUPOBAHHUE
10 xacc - 68 gacoB (2 4 B HeJIeIi0)
Ne ypoka | HanmeHoBaHHS pa3/ielioB H TEM XapakTepucTHKa OCHOBHBIX BUIOB

JIeSTeTPHOCTH ydeHHKa (Ha YPOBHE YIeOHBIX
JIeIICTBHIT)

Teopm[ XHMHYECCROro CTPOCHHHA OPraHHYeCKHX coeTHHEHH . Hpnpoua XHMHYE¢CKHX

(<T€0pHH XHUMHYCCKOI'0 CTPOCHIA.
OPraHHYCCKIX COEIHMHEHHIL.

cssedt (7 4.)
1. IIpenMeT opraHH4ecKON XUMHUM. OOBACHATH, TOYEMY OpraHHIECKYI0 XUMHIO
2. Teopus XUMHYECKOTO CTPOCHHS BBIJIENIIUIN B OTAE/IBHBIN pa3fern XUMHH.
OpraHM4eCKUX BEIIECTB. IlepeunciaTe OCHOBHBIE IIPEANIOCEUIKH
BO3HUKHOBEHUS TEOPUH XHUMHIYECKOTO
cTpoeHUs. OOBACHATH, YTO HY/KHO
3. IIpakTnyeckas padora Nel YUHUTBIBATh IIPU COCTABICHHUH CTPYKTYPHOI
«KauecTBeHHOE OlIpe/ielIeHUe (hopMyITbI OPTaHHYECKOTO BellecTRa.
yIIepoia, BOAOpo/a U XJI0pa B Paznnuate TpH OCHOBHBIX THIIA YIVIEPOIHOIO
OpTaHHYECKHX BENIECTBax» CKCJICTa: pa3sBETBJICHHBIN, HEPAa3BCTBJICHHBIN
4. COCTOSHIE 3IEKTPOHOB B aTOME. U [UKTgeckuil. OnpeeniaTs Hamane
5. DJIeKTpOHHAs [PHUpoAa XUMHYECKNX | aTOMOB yIiIepoja, BOAOPO/a 1 XJI0pa B
CBS3€ell B OpraHn4IecKux OpranHYCcCKHX BECHICCTBaX. 3HaTB._ KakK
COeTHHEeHHIX. OIIPEACIHTD HAJIHMIHC aTOMOB XJIOpa B
6. KaccHdUKAIIs 0praHIdecKix OpraHm4ecKoM BellecTBe. Pazinyars
COEIIHEHIII, ITOHATHA «3JICKTpOHHAA obomogka» u
7 OGOBIIAIOIIII YPOK II0 TeMe «3NIeKTpoHHAas opOHTaIb». 11300paxarh

3JIEKTPOHHBIE KOH(HTypaIlii aTOMOB
3JIEMEHTOB 1-TO U 2-TO IIEPUOJIOB C




IIpuposa XUMHYECKUX CBS3EID.

MTOMOIIIBEO ANIEKTPOHHBIX U TpapuuecKux
3IEKTPOHHBIX popMyil. OOBIACHATH
MeXaHN3M 00pa30BaHUs U 0COOEHHOCTH G- 1
7- cBA3eil. [IepednciisaTs IPUHITUITBI
KJIaccu(pUKaIUN OPTaHUIECKUX COeIMHEHHIL.
OmnpenensaTs NpHUHAUIEKHOCTh
OPraHHYEeCKOTO0 BellecTBa K TOMY HIIM HHOMY

KJIacCy MO CTPYKTYpHOIl hopMmye.

2. ¥raesogop

oabl (18 4.)

2.1 IlpeneiibHbIe YIJIEBOAOPOIABI — ATKAHBI (S 41.)

8.

DIIEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE ATKAaHOB.

OOBACHSITH IPOCTPAHCTBEHHOE CTPOCHIE
MOJIEKYJI aJIKaHOB Ha OCHOBE IPeICTaBICHUIT

T'omomnoru u H30MEPBI AJIKaHOB.

o TudpuAM3aIu opoUTaeil aToMa yriepo/ia.

Mertan — mpocreinmit
NIpe/ICTaBHTENb AJTKAHOB.

M3roTaBamuBaTh MOAEIH MOJIEKYJT alKaHOB,
PYKOBO/JICTBYSICh T€OpHEI XUMHIECKOTO

L,

PemnteHue pacueTHBIX 3a/1a4 Ha
BBIBO,T (POPMYIIBI OPTAaHIYECKOT O
BellecTBa IO MacCOBOII J101e
XHUMHYECKOT0 3JIEMEHTA.

CTpOEHUS OpTaHMYECKNX BemiecTB. OTIHIaTh
TOMOJIOTH OT U30MepoB. Ha3bBaTh aIKaHbI
10 M&KIYHAPOIHOI HOMEHKIIAType.
CocTaBisTh YpaBHEHUS XUMIIECKHX

12

Pemenune pacueTHBIX 3a/1a4 Ha
BBIBO]T (POPMYIIBI OPTAaHIMIECKOT O
BelllecTBa 110 MPOJIYKTaM CTOpaHHS.

peaxIuii, XapaKTepH3YyIONHX XHMHIECKUE
CBOIICTBa M€TaHa U €ro ToMosoroB. Pemath
pacu€THbIe 3a7jauil Ha BBIBOJ] (OPMYIIBI
OpPraHMYECKOTO BENIECTRA.

2.2 HenpeneibHble YIJIeBOA0PO/bI (aJIKeHbI, AJIKATHeHbI H AJKHHBI) (7 49)

OOBACHSITH IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBI ATIVIEHAa HAa OCHOBE
MpeICTaBJICHHIT O THOPU TH3AI[HH aTOMHBIX

opburaineil yriaepoja. I3o00paxath
CTPYKTYpPHBIE (DOPMYJIBI ATKEHOB 1 HX

H30MCpPOB, Ha3bIBaTh aJIKCHBI 110
Me)K,IEYHaPOIIHOﬁ HOMCHKIIATYPEC, COCTaBIITh
(bOpMYJIBI AJIKCHOB I10 HX Ha3BaHIAM.

Hepeqncmnb CIIOCOOBI IIOJIYYCHHA aJIKCHOB

U 00I1acTH UX IIPUMCHCHH .

CoCTaBIIsATh YpaBHCHHA XHMHYCCKHX
peaKIIIvII:lI, XapaKTEPHUIYIOINTHX XHMHYCCKHE

13. HenpenenbHbie yriaeBo10poIbl.
AJIKEHBI: CTPOCHHE MOJIEKYI,
TOMOJIOTHS H H30MEPHSL.

14. Iloydenne, cBoiicTBa U
MPUMEHCHUE AJIKEHOB.

15. IIpakTHdeckass pabora Ne2
«IlonmydeHne 3THUJIEHA H OIBITHI C
HIM».

16. AJTKaieHsl.

17 ATnteTHiIeH U €Tro TOMOJIOTH.

18. Pemenne pacyeTHBIX 3a/1a4 110 TeMe:
«HermpenenpHble YIIIEBOI0PO,IBI:
aJIKeHBI, alTKaJUeHbl 1 aJKHHBI».

19. OObobmaronuii ypok 1mo TeMe:

«HenpenenpHble YIIEBOAOPOIBI:
aJIKEeHBI, ATIKaJIHEHBI H aJIKHHBI».

CBOIICTBA aJIKeHOB. [loIy4aTh 3TIUIEH.
JIoKa3bIBaTh HelpeAeIbHBIH XapaKkTep
STIUIEHA C TIOMOIIBI0 KaUeCTBEHHOM peaKITHi
Ha KpaTHbIe cBA3U. COCTaBIATh YpaBHEHHA
XHMHYECKHX peaKITHil, XapaKTepH3yIOIIUX
HellpeIe/TbHBIN XapakTep aaKaIHeHOoB.
OOBACHATD SP-THOPHIH3AIIHIO U
MPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJIbI
alleTHJIeHa, Ha3bIBaTh TOMOJIOTH aIleTIUIeHa
110 MeKAYHAPOIHOM HOMEHKIAType,
COCTaBIATh YpaBHEHHS peaKIi,
XapaKTepH3YIOMINX XUMHUIECKHE CBOIICTBa
alleTHIIEHA.

2.3 Apenbl (ApoMaTH4YeCKHe YIJ1eBoJAopobl) (2 9)

20.

I beH301 1 ero roMoor.

‘ OOBACHATE SJICKTPOHHOC H




21

CBoiicTBa 0€H307a H €70 TOMOJIOTOB.

IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIEI
OeH30I1a.

H300paxath CTPYKTYPHYIO popMyITy
OeH30.1a IByMS CIIocO0aMH.

OOBSACHATH, KaK CBOIICTBa OeH30IIa
00yCIIOBIIEHBI CTPOSHUEM €T0 MOJIEKYJIBL

CocTaBIIsATh YpaBHEHUS peaKI[Uil,
XapaKTepU3YIOIINX XUMHYECKHE CBOIICTBA
OeH30J1a 11 €r0 TOMOJIOTOB.

2.4 IlpupoaHbie HCTOYHHKH H MepepaboTKa yIi1eBoxopoaoB (4 4.)

22. IIpupoaHbIe HCTOYHUKH
YIJI€BOJI0POJIOB.

23, ITepepaboTrka He(TH.

24. O0ob6marouii ypok 1mo Teme:
«YTIIEeBOIOPOJBIY.

235 KontpoabHas padora Nel mo

TeMaM: «TeopHs XUMIYECKOT 0
CTPOEHHUS OPTAaHHYECKUX
COCIMHEHUIT», «Y TJIEBOIOPOIBI».

XapaKTemeBaTb COCTaB IIPHPOJHOTO I'a3a H
ITOITYTHBIX He(i)THHbIX T'a30B.

XapakTepu30BaTh CIIOCOOHI IepepaboTKH
HedTH. OOBACHATH OTIHIHE OCH3MHA IIPAMOiT
MEPETOHKH OT KPEeKUHT - OeH3MHa.

3. KHCJIOPO,[[COJIEPBR&[[IHG OpraHH'ieCKHe CoeaH

HeHHS (24 4)

3.1 Couprsl H peHoJbI (6 4.)

26. OnHOaTOMHBIE IIpeJIeIIbHBIE CITHPTHI.

27. IlosrydaeHne, XuMH4eCKHe CBOIICTBA U
MIPIMEHEHHE 0OJTHOATOMHBIX
MIpe/IeIbHBIX CIHPTOB.

28. MHoroaroMHbI€ CIIUPTHI.

29. DeHOJIbI U ApOMATHYECKHE CIIUPTHI.

30. Pemenne pacyeTHBIX 3a/1a4 110 TEME:
«CrHpThI QeHOIB».

31. O0obn1arouii ypok 1Mo Teme:

«CrmpTsl 1 HeHOIBI».

M300paxkath 001IYIO GOPMYITY OJJTHOATOMHBIX
MpeIeIbHBIX CIPTOB. OOBIACHATH
oOpazoBaHIe BOJIOPOJIHOI CBS3U H €€
BIIMSHHE Ha (PU3HYECKIe CBOIICTBA CIIUPTOB.
CocTaBISTh CTPYKTYpHBIE (DOPMYJIBI CIIHPTOB
U HX H30MEPOB, Ha3bIBaTh CIUPTHI I10
MeKIyHapo HO HoMeHKIaType. OOBsICHATh
3aBHCUMOCTbD CBOIICTB CHHPTOB OT HAIHYIUS
(b yHKIHOHATBHOI Tpyims! (-OH).
CocTaBisATh YpaBHEHHUS peaKIlUil,
XapaKTepH3YIONIUX CBOIICTBA CIIUPTOB U UX
NpuMeHeHne. XapaKTepu30BaTh
(bu3noIOTHYECKOE JAeHICTBIE METaHOlIa 1
sTaHo1a. COCTaBIATh YPaBHEHUS pPEeaKIIii,
XapaKTepU3YIONIUX CBOIICTBA MHOT 0aTOMHBIX
CHUPTOB, U IIPOBOJAUTH KAYECTBEHHYIO
PEeaKIo Ha MHOT0OaTOMHBIE CITHPTHI.
OOBACHSITH 3aBUCHMOCTH CBOIICTB (heHONIa OT
CTPOEHHS €r0 MOJIEKYIIbI, B3aHMHOE BIIUSHHE
aTOMOB B MOJIEKYJe Ha mpuMepe (GeHoa.
CocTaBIsATh YpaBHEHHUS peaKI[Uil,
XapaKTepU3YIOIINX XHMHYECKHE CBOIICTBA
(beHona.

3.2 AlbJeru/ibl, KeTOHbI H KapO0OHOBbIe KHCJI0THI (8 1)

32. KapOoHWIpHBIE COSTHHEHHS —
aJIbJETHJIBI H KETOHBI.
33. CBOIICTBa U IPUMEHEHIE

aJIbJIETHIIOB.

CocTaBasTh (HOpMYIBI H30MEPOB U
TOMOJIOTOB aJIbJIETH/IOB U Ha3bIBaTh UX IO
MeKTYHapoHOI HOMeHKIaType. OObsICHATD

3aBHCHMOCTE CBOICTB aJbJACTHIOB OT




34.

KapOoHOBbIE KHCIIOTHI.

Y

XuMHYecKHe CBOIICTBA I
MPHUMEHEHHE 0JJHOOCHOBHBIX
MpeJieIbHBIX KapOOHOBBIX KHCIIOT.

36.

IIpakTHyeckast padora Ne 3
«lIoydeHue u cBOICTBa
KapOOHOBBIX KHCIOTY.

37,

IlpakTHyeckas padora Ne 4
«Pemenne 3KcriepUMeHTaIbHbIX
3a7]a4 Ha paclo3HaBaHIe
OPTaHHYECKUX BEIECTB».

38.

PereHne pacueTHBIX 3a/1a4 10 TEMe:
«AnpJeTuIbl, KeTOHBI H KapOOHOBBIE
KHCIIOTBIY.

38

O0obnIarouii ypoK 1Mo TeMe:
«AJTBJIETH/IBI, KETOHBI I KapOOHOBEIE
KHCIIOTBD.

CTpOeHHS UX (YHKITHOHATHHOM I'PYIIIIH.
IIpoBOIUTE Ka4eCTBEHHBIE PeaKINU Ha
anpaernpl. COCTaBIATh YPaBHEHUSA
peaKIuil, XapaKTepU3YIOIHX CBOIICTBA
anperuioB. CocTaBIATh (hOPMYJIBI
H30MEPOB H TOMOJIOTOB KapOOHOBBIX KHCIOT
U Ha3bIBaTh UX [0 MEXKITYHAPOIHOI
HoMeHKIaType. OOBSCHATh 3aBHCHMOCTh
CBOICTB KapOOHOBBIX KHCIOT OT HATHIUSA
(dbyHaKIHOHAMbHOI Tpymms (-COOH).
CocTaBlIsSTh YpaBHEHUS pEaKI[Hil,
XapaKTepH3YIOMINX CBOIICTBAa KapOOHOBBIX
KucioT. [lonydarh YKCYCHYIO KHCIIOTY H
JIOKa3bIBaTh, ITO 3TO BEIIECTBO OTHOCHTCI K
Ki1accy KuciaoT. OT/IM4aTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOI C IIOMOMIBIO
XHMHYECKUX peakiuii. Pactio3HaBaTh
OpraHMYECKHe BEIECTBA C IOMOIIBIO
Ka4eCTBEHHBIX PEaKIIHil.

3.3 Ciaoxnblie 3¢pupsbl. ZKupsbi (4 9)

40. CosxHbIe Y(UPHL.

41. JKupsl. Moronme cpecrsa.

42. O0obnarouii ypok 1mo Teme:
«Kucmnopoacoiepxaniie
OpPTraHUYIECKHE COCTHHECHISY.

43. KonrtpoabHas padora Ne 2 o

Teme: «KuciopojacoepiKaiiue
OpPTraHUIECKHE COCTHHEHHY.

CocTaBlIsSTh YpaBHEHHS peaKIliit
sTepudukammi. OObSICHATh B KAKOM ClIydae
THAPOJIN3 CI0KHOTO 3(upa HeoOpaTHM.
OOBACHATH OHOJOTHYECKYIO POJIb KIPOB.
CobmronaTh mpasiia 6e30IacHOro
oOpanieHus co cpeicTBaMu OBITOBOI XUMUH.

3.4 Yraesoasl (6 1)

44, VrineBoapl. I MroKko3a.

45. Onurocaxapuasl. Caxapo3sa.

46. TToimcaxapubl. Kpaxmair.

47. Ilemwtono3sa.

48. IIpakTudeckas padoraNe 5:
«Pemmenne 3KcriepuMeHTaIbHBIX
3a/1a4 Ha MTOJIy9eHHe U
paclo3HaBaHHE OpPTaHUIECKIX
BEILIECTB.

49. OO6o0n1aroIuii ypok 1Mo Teme:

«YTIIEBOIBI».

OOBACHATH OHOTOTHIECKYIO POJIb TTIFOKO3BI.
IIpakTudecKH JOKa3bIBaTh HATUUHE
(YHKIIHOHATBHBIX TPYIII B MOJIEKYJIE
TJTFOKO3BI.

OOBACHATH, KaK CBOHCTBA CaXapo3bl CBSI3aHbI
¢ HamuuneM (PYHKITHOHAIbHBIX TPYIII B e€
MOJIEKYJIe, 1 Ha3bIBaTh 00JACTH MPHMEHEHHS
caxapo3bl. COCTaBJISATh YPABHEHUS PeaKIHil,
XapaKTepH3YIOIIUX CBOIICTBA CaXapO3bl.
CocTaBidTh ypaBHEHHUS PEeaKIIHil THAPOIH3a
KpaxmMala U IOJHKOHIeH CaIHI
MoHoOcaxapunoB. [IpoBoIUTh KaueCTBEHHYIO
PEeaKIiio Ha KpaxMall.

4. A3oTcoaep:ranine opranudeckue coenHenns (8 4)

50. AMUHBIL

31 AMIHOKHCIIOTBHI.

52. benxm.

53. A3oTcoaepxanie
TeTEPOIHKINIECKIEe COSTHHEHUS.

54. HyknenHoBbIE KHCIIOTHL.

55. XUMUS U 3I0POBBE YEIOBEKA.

56. O0ob6n1aromuii ypok 1Mo Teme:

CocTaBiIsATh YpaBHEHHUS peaKI[Uil,
XapaKTepH3YIOIIUX CBOICTBA AMIHOB.

OOBACHSATH 3aBHCHMOCTE CBOICTB
AMHHOKHCJIOT OT CTPOEHHUS HX
(yHKITHOHATBHBIX TpyImI. Ha3siBaTh
AMHHOKHCJIOTBI IT0 MEKTYHAPO,THOH
HOMEHKJIAType U COCTAaBJISATh YPaBHEHHS




