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MNOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamma kypca «lIpakTuKkym 1Mo XHMMHU» Ha YpOBHE CPEIHETO OOIIEero oOpa3oBaHUS
pa3pabortana Ha ocHOoBe DexepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBaHuU B
Poccuiickoit denepanuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (enepanbHO 00pa3oBaTelbHON
nporpamMmbl  cpeanero obmero o6pazoBaHus(POIl COO), mpencraBienHsix B DepepanbHOM
rocynapcTBeHHOM oOpa3zoBarensHoM crapaapte COO, ¢ yuérom Kouuenmum mnpenogaBaHus
yuebHOro mpenMmera «XuMHUsS» B 00pa3zoBaTenbHBIX opranmsamusax Poccuiickonr ®eneparum,
peaIM3yIONMX OCHOBHBIE 00pa30oBaTeNIbHBIE MPOTPAMMBI, U OCHOBHBIX MOOkeHHH «CTpareruu
pasButusa BocnuTaHus B Poccuiickoit denepaunu Ha nepuon no 2025 roxma» (PacmopspkeHue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

[Tporpamma kypca «IIpaktukym mo xumum»10-11 kiacc mnpenHazHaueHa aias TPOPHUIBLHON
noarotoBku ydamuxcst 10-11-x kmaccoB. OcoOEHHOCTBIO JAHHOTO Kypca SIBISIETCS TO, YTO 3aHATUS
UAYT NapajuleIbHO ¢ U3YYEHHEM Kypca opraHudeckoi XumMuu B 10-oM Kiacce U ¢ M3y4eHHUEM Kypca
obmieit xumun B 11-om knacce. Kypce pazpaboTtan B COOTBETCTBHHM € TPOrpaMMoil mo xumuu i 10-
11 knacca, oH mpeanosaraeT NIPpUMEHEHHE MTOJIYYEHHBIX Ha ypOKaxX 3HaAHHUM JUIsl pa3BUTHSI YMEHUHN U
HABBIKOB PEIICHHS] PACUETHBIX 3a/ay, OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. ITo Haért
BO3MO>XHOCTb ITOCTOSIHHO M I1OCJIEIOBATENIbHO YBS3bIBaTh yUEOHBIN MaTepual Kypca ¢ OCHOBHBIM
KypCOM, a yJaIuMcs MoTyqaTh 0oJiee MpOYHbIe 3HAHUS 10 npeaMeTy. [Iporpamma Kypca moCiIyKuT
JUIS CYIIECTBEHHOTO YIyOJIeHHs M paclIMpeHUs 3HAHUW 10 XHUMHUHU, HEOOXOIUMBIX s
KOHKpETH3allul OCHOBHBIX BOIPOCOB OpPraHUYECKOM, OOIIEeW M HEOPraHMYeCKOM XUMHUU U IS
00IIIero pa3BUTHS YUEHUKOB.

Kypc 6azupyercs Ha 3HaHMSIX, OIYyYaEMbIX yYaIIUMUCS NIPU U3YYEHUU XUMHH B OCHOBHOM ILIKOJIE,
1 He TpeOyeT 3HaHUs TEOPETUUYECKUX BOIIPOCOB, BHIXOSIINX 32 PaMKHU IIKOJIBHOM MporpaMMel. B To
K€ BpeMs Ul YCHEIIHOM peanu3allMM 3TOro Kypca HEO00X0AMMO, 4yToObl pedsra BiIaaeau
BaXHEHIIMMHU BBIYUCIUTEIbHBIMUA HAaBbIKAMH, aJITOPUTMAaMU PELICHHS] TUIIOBBIX XUMUYECKHX 3a/a4,
yMeJIM IPUMEHSITH [P PEIICHNH 33]1a4 BayKHEHIINe QU3NUEeCKUE U XUMUYECKUE 3aKOHBI.

B kauecTBe OCHOBHOI (OpMBI OpraHuM3aluu y4eOHBIX 3aHATHHM Mpenaraercs IpOBEIACHUE
CEMHHApOB, Ha KOTOPBIX JAETCs KpaTKOE OOBSICHEHHE TEOPETUUECKOT0 MaTepHaa, a TakKe peleHue
3a/1a4 U yNpaXHEHUH 110 TaHHOW TeMeE.

Jlji TOBBIIIEHUSI UHTEpeca K TEOPETUYECKUM BOIIPOCAaM M 3aKpEIJIEHUS] U3yYEeHHOI'o MaTepuana,
IIPELYCMOTPEHBl  YPOKU-NIPAKTUKYMBbl 110 COCTaBICHHIO CXEM MPEBPALICHHUH, OTpa)karolIux
TEeHETUYECKYIO CBSA3b MEXK/Y KjlacCaMH HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB U COCTaBJICHUIO
pacyeTHBIX 3a7a4, ¢ yKa3aHUEM CIIOCOOOB UX PELICHHUS.

[Ipu pa3zpaboTke mporpaMMbl akIEHT J€JIaeTCsl Ha T€ BOMPOCHI, KOTOPbIE B 0a30BOM Kypce XMUMHHU
OCHOBHOM M CpEIHEH IIKOJbl pacCMaTPUBAIOTCS HEAOCTATOYHO IOJHO WM HE PACCMaTPHUBAIOTCS
COBCEM, HO BXOJST B IMPOTPaMMbI BCTYHNHUTENIBHBIX JK3aMEHOB B BY3bl. 3aJaud M YHPaXKHEHHS
1o100paHbl, TaK YTO 3aHATHUS 110 UX PELICHUIO MPOXOJIAT MapalIeNbHO ¢ U3y4aeMbIM MaTepHaIoM
Ha ypokax. bompmumHCTBO 3amad m ynpaxkHeHuil B3sTo n3 KMo EI'D mpenpiaynmmx Jier, 4to
MI03BOJISIET TOATOTOBUTH YYAIMXCSl K YCIEIIHOM clade dK3aMeHa.

Kypc paccunran aiig ucnonp3oBanus B 10-11 kinacce a1 pacimpeHust ONOPHBIX CIOKHBIX TEM Kypca
xumun. Kypc nmpu3Bas pa3BuBaTh HHTEPEC

K 3TOH Hayke, (OpMHpOBaTh HAyYHOE MHUPOBO33PEHHE, PACIIUPATH KPYro3op ydalluxcs, a Takke
CIOCOOCTBOBaTh ~ CO3HATENBHOMY BBIOOpY JKM3HEHHOro myTH. M3ydyeHue Kypca Oyner
CHOCOOCTBOBATh PA3BUTHIO HKOJIOTMYECKON KYJIbTYphl y4YallMXCs, OTBETCTBEHHOTO OTHOILIEHUS K
npupojie, 0OOCHOBBIBAET HEOOXOAMMOCTh BEACHHUS 3JI0POBOr0 00pasza KHU3HH JUISI COXpPaHEHUs
3I0pOBbs. YMEHHE pelaTh 3a/ladd YriayOJIEHHOTO YPOBHS MO3BOJIAT Ty0e W3Y4YHUTb, MOHATH,
OCMBICIIUTh MHOTME XUMHYECKHME Ipolecchl U 3akoHOMepHocTu. ConepikaHue Kypca TOTOBUT
yJamuxcs K oco3HaHHoMy mocTyrieHnto B BY3bl xumudeckoro mpodwis. Yuamuecss moxydar
OTIBIT PELICHUS CIIOKHBIX SKCIIEPUMEHTABHBIX, MPOOJIEMHBIX PACUETHBIX 3a/1a4.

Hean kypca «IIpakTHKYM 110 XUMUM»:



- OCBOCHHME 3HAaHUH O XUMHMUYECKOM COCTaBIIIOLICH €CTECTBEHHO-HAy4YHOM KapTUHBI MUpa,
BOXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB M HWHTEIUIEKTYyaJIbHBIX CIOCOOHOCTEH B Tpolecce
CaMOCTOSITENTLHOTO MPUOOPETEHUS XUMUYECKUX 3HAHUMN C UCIIOJIb30BAHUEM PA3IUYHBIX HCTOUHUKOB
uHpOpMaINH;

- OBJIAJICHUE YMEHHUSMHU TPUMEHSATH IOJYYCHHbIE 3HAHHUS JUIsi OOBSCHEHUS pa3zHOOOpa3HBIX
XUMHUYECKUX SIBJIEHMM W CBOICTB BEILIECTB, OLIEHKH pOJIM XMMHMHM B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4eHUU HOBBIX MAaTEPHAJIOB;

- BOCIHTaHUE YOEXKIEHHOCTH B IMO3UTHBHOH POJM XMMHU B >KM3HHM COBPEMEHHOTO OOIIECTBa,
HE0OXOIMMOCTH I'PaMOTHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIIEH cperie;

- TPUMEHEHUs TMOJYYCHHbIX 3HAHUH W yYMEHHUH i 0e30MacHOr0 HCHOJb30BAaHMUSA BELIECTB H
MaTepUajoB B OBITY, CEIbCKOM XO3SHCTBE, PELICHUS MPAKTUYECKUX 33/1a4 B MOBCEIHEBHON JKU3HH,
IPENYNPEXKIACHUE SIBICHUN, HAHOCALIMX BpeA 3J0POBbIO0 YEJIOBEKAa U OKpPY)KAIOIIEH Cpenbl;
BbIpa0OTKa 0OIIeyuYeOHBIX M CIEUUATbHBIX XUMHYECKMX yYMEHUW U HaBBIKOB, HEOOXOJUMBIX B
MIPaKTUYECKON JESITEIbHOCTU
3anaun kypca «[IpakTHKyM IO XUMHUK»:

- yriIyOJieHHE U pacIiipeHre 3HAaHUK 110 XUMUHU
- 3aKpENUTh YMEHHUS 1 HABBIKK KOMILIEKCHOT'O OCMBICIICHHSI 3HAHUI U UX IPUMEHEHUIO MPU PEeIICHUN
3a/1a4 ¥ yIpaXHEHNH;

- UCCJIEJIOBATh U aHAJIM3UPOBAThH AITOPUTMBI PEIICHHS THIIOBBIX 33]1a4, HAXOJIUTh CIIOCOOBI pelIeHus
KOMOWHUPOBAHHBIX 33]1a4;

- (GopMHpOBaTh IENOCTHOE IMPEICTaBICHHE O MPUMEHEHHUH MaTeMaTHYeCKOro ammapara Ipu
pelIeHnr XUMUYECKUX 3a/1a4;

- pa3BUBATh y YUaIlIUXCsl YMEHHUS CPAaBHUBATh, aHAJIM3UPOBATH U JIENIaTh BBIBOIBI,

- CII0COOCTBOBATh (POPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B MPOIIECCE COBMECTHON PabOTHI;
MecTo B y4eOHOM IUIaHe
[Tporpamma Kypca paccuntana Ha JBa roja u3ydenns — 10-11kmacc, 68 wacos no 1 yacy B Henento,
34 3aHATHA B TOJ,

CoaepixaHue Kypca BHEYPOUHOil 1eSITeIbHOCTH
OCHOBHBIMHU IIPOOJIEMAMU XUMHHU ABJISIOTCS U3yYEHHE CTPOSHMS U COCTaBa BEIECTB, 3aBUCHUMOCTH
UX CBOMCTB OT CTPOEHMsSI, KOHCTPYHMPOBAHUE BEILECTB C 3a/JlaHHBIMH CBOMCTBaMH, HCCJEI0BaHUE
3aKOHOMEPHOCTEM XMMHYECKUX INPEBpAIlCHUN W IMyTeH YNPABIEHUS HUMHU B LENAX IOTYyYEHHS
BELIECTB, MaTepuaioB U sHepruu. [loaTomy yuebHOe conepxanue Kypca 0a3upyeTcst Ha CIeAYIOLUX
OJ0Kax MPUMEPHOW NPOrpaMMbl MO XUMHHM: «MeToJapl HAy4YHOTO TO3HaHUs», «OCHOBBI
TEOPETUUECKON XUMHMY», «Opranndyeckas XUMus», « XUMUS U KU3HbY.

10 xknacc
Ha mepBomM ypoke B ceHTsOpe ¢ 00ydaromMMUCs MPOBOJAUTCS BBOJHBIN WHCTPYKTAX MO TEXHUKE
0€30IacHOCTH, a Ha IIEPBOM YPOKE B SIHBApE — MOBTOPHBIM HHCTPYKTAK.

[lepen mpoBeneHUEM MPAKTHYECKUX PaOOT YUUTENb MPOBOIAUT C OOYYAIOIIMMHUCS MHCTPYKTAX IO
texHuke 6e3onacHoctu (Th). Cokpamienus:

Wuct.-uncTpykTaxk, Th-rexnuka 6e3omacHoctu, [Ip.p. — mpakTudeckas pabora
Tema 1. Pacyersl mo xumuueckuM gopmyJiam
[enu u 3agauun Kypca. Posib 1 MecTo pacdueTHbIX 3a7a4 B ccTeMe O0y4eHUsl XUMUU U TPaKTHIECKON
KHU3HU.

OcCHOBHbBIE TIOHATHS U 3aKOHBI XMMHH. 3aKOH COXpPAaHEHHUS MacChl BELIECTB, 3aKOH IOCTOSHCTBA
cocTaBa, 3aKkoH ABorajpo. KoimdecTBo BeliecTa, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH 00beM I'a30B.
MaccoBas noisd. BerunciieHue MaccoBOM JOJIM XMMHYECKOTO dJIEMEHTA B coeqUHEHNU. Brruncienue
Macchbl paCTBOPEHHOTO BEILIECTBA, COJAEPIKAIIETOCS B ONpPEAEIEHHON Macce pacTBOpa ¢ U3BECTHOMU
MacCOBOMH JT0JICH, BEIYMCIIEHUE MAaCCOBOM JI0JTM BEIIECTBA B pacTBOpe. BriBoa XumMudeckoit hopmyIibl
BELIECTBA II0 MACCOBBIM JAOJISIM 3JIeMEHTOB. OTHOCUTENIbHAs IUIOTHOCTH I'a30B. Y CTAHOBIICHHE



npocTeiiel (GopMyIbl BEIIECTBA 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB C MCIOJIE30BaHUEM aOCOFOTHON
Y OTHOCHUTEJILHOMN MJIOTHOCTH BeliecTBa. BbiBo (hopMyIibl BeliecTBa MO0 OTHOCUTENbHOM MIOTHOCTH
ra3oB u Macce (00beMy HIIM KOJMYECTBY) MPOJYKTOB CTOPAHHUS.

Tema 2. Pemenue 3a1a4 mo oprannyeckoil xumuu. ['eHeTnueckasi CBA3b MeEXKAY KJacCaMM
OPraHUuYecKNX COeJUHEeHHNH

XUMUYECKHE CBOMCTBA YIJIEBOJAOPOJOB M CIOCOOBI MX MOIy4YeHHs. B3auMOCBSI3b OpraHMYecKux
BEILIECTB.

CxeMbl IpeBpalleHUil, OTpa)Xkarolue NeHETUYECKYIO CBS3b MEXKAY YIVIEBOJIOPOJAMU: OTKPBITHIE,
3aKpBIThIE CMEIIAHHBIE.

CxeMbl TpEeBpAILlCHUM, OTPAKAIOIIME TI'E€HETUYECKYI0 CBSI3b MEXIy YIVIEBOJOPOJAaMU U
KHUCJIOPOJICOACPKAIIUMU OPraHUYECKUMU COeAMHEHUsIMU. CXeMbl TMpeBpalieHul, OTpakarolue
FEHETUYECKYIO0 CBSI3b MEXIY YIJIEBOJAOPOJAMH, KHUCIOPOACOAECPKAIMMUA M a30TCOIAEPKALUMHU
OpraHUYECKUMH COCUHEHUSMH.

CocraBneHue cXeM MpPEBpalICHUN, OTPAKAIOIIMX TE€HETUYECKYI0 CBA3b MEXKIy KiaccaMu
OPraHUYeCKUX COCIUHECHUM.

Pemennie KOMOMHUPOBAHHBIX 3a71a4.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM  C  ydacThueM  alikeHoB.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUMU C YYACTUEM LHUKIOAIKEHOB. OKHUCIHUTEIbHO- BOCCTAaHOBUTEIbHBIC
peakuu ¢ ydacTueM aikagueHOB. OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIE PEAKIUH C YYaCTHEM
anKUHOB. OKHCIHMTENIbHO- BOCCTAHOBUTEJbHBIE PEAKIMU C y4dacTUeM apeHOB. OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMU C YYacCTHEM CIHUPTOB W UHUKIOATKAHONOB. OKHUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIC PEAKIIMU C YYaCTUEM allbJeTUI0B U KETOHOB. PaccTaHoBKa KO3 (UILIMEHTOB B
ypaBHeHusx OBP ¢ yuacTuem opraHu4eckux BELIECTB.

IpakTuyeckue padboThl.

[IpaxTueckas padorta Nel«KauecTBeHHBINH aHANIN3 OPraHUYECKUX COEIUHEHUIN

ITpakTuyeckas padora Ne2 «CroupThD»

[IpakTuueckas padota Ne3 «AMUHBI»

[TpakTuueckas pabota Ne4 «OOHapykeHE BUTAMUHOBY

[IpakTuueckast pabora NeS5 «AHanu3 JIeKapCTBEHHBIX IPENapaToBy»

11 xknace

Ha mepBomM ypoke B ceHTOpe ¢ 00ydaromMMUCS MPOBOJAUTCS BBOJHBIN MHCTPYKTaX MO TEXHUKE
0€30MMacHOCTH, a Ha IEPBOM YPOKE B SIHBAPE — MOBTOPHBIA HHCTPYKTAXK.

[lepen mpoBeneHrEM MPAKTUYECKUX PAOOT YUUTENh MPOBOIUT ¢ OOYUYAIOMIUMHUCSI WHCTPYKTAX IO
texHuke 0e3omacHoct (Th). CokpareHus:

Nucr.-unctpykrax, Th-rexnuka 6e3omacHoctu, [Ip.p. — mpakTudeckas padbora

Tema 1. CTpyKTypa KOHTPOJIbHO-H3MEPHUTEIbHBIX MaTepuaioB EI'D mo xumuu
Crnemudukamus EI'D mo xumun. Koaudukarop s7eMEHTOB COAEPIKaHMS 0 XUMHH JIJIs1 COCTABIICHUS
KIMog EI'D. M3MeHeHus B CTPYKTYpPE U COJAEP>KAHUU KOHTPOJIbHO-U3MEPUTENIbHBIX MAaTEPUAJIOB O
XUMUH.

Tema 2. Teopernueckue 0CHOBBI XUMHH. O01Iass XUMHUS

XUMUYECKUHN 3JIEMEHT

CoBpeMeHHbIE TPEJCTaBICHHUST O CTpoeHWU aTtoma. CTpoeHHE SJIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB TEPBBIX YETHIPEX MEPHUOOB: S-, P- U J-2IeMeHThI. DIEKTpOHHAs KOH(UTYpaIrs aToma.
OcHOBHOE 1 BO30YXJIEHHOE COCTOSTHHUE aTOMOB.

[lepnonnueckuil 3aKOH M NEPUOIMYECKas CHCTeMa xuMuyeckux siemeHToB (.M. Menneneesa.
Panuycel aroMoB, HUX TEpUOAMYECKHME U3MEHEHHSI B CHUCTEME XUMHUYECKHUX DIIEMEHTOB.
3aKOHOMEPHOCTH M3MEHEHUsI XMMHUUYECKUX CBOMCTB 3JIEMEHTOB M MX COCAUHEHUU IO MEpUOJaM U
rpynmnaM. [loHsiTue o paguoaKkTHBHOCTH.

XHUMHYECKas CBSA3b U CTPOCHUE BEIIECTBA



KoBanentHas xumuueckas CBsA3b, €€ Pa3HOBHIAHOCTH (TIOJISIpHAsT W HEMOJISIpHAs), MEXaHH3MBbI
oOpa3zoBaHus. XapaKTEPUCTHUKHA KOBAJICHTHOW CBS3W (JUIMHA W SHEpPrus CBsi3M). MloHHAs CBS3b.
Meraunueckas cBsi3b. BogopoiHas CBA3b.

DJIEKTPOOTPULIATENHLHOCTh. CTENEHb OKUCIICHUS U BAJICHTHOCTh XMMUUYECKHUX 3JIEMEHTOB. BelecTra
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT OCOOCHHOCTEH
UX KPUCTAJUIMYECKON PEIIETKH.

XUMHUYECKHE peakiuu

XuMuyeckasi KHHETUKA

Kiaccudukanuss  XUMHUYECKUX — peakumid.  TemmoBoii  3(p@(exT  XUMHUYECKOHW  pEaKIuu.
Tepmoxumuueckue ypaBHeHus. CKOPOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB.
OOpatumble ¥ HEOOpaTHMBIC XUMHYECKHE peakiuu. XHMHUYECKOoe paBHOBecwe. CwmemeHue
XUMHUYECKOTO PAaBHOBECHS IO ICUCTBUEM PA3TMYHBIX (PaKTOPOB.

Teopus 37AEKTPOIUTUYECKON TUCCOIUAIIUN

DNEeKTPONIMTHYECKAsT JTUCCOIHAIUsS DJIEKTPOJIMTOB B BOJHBIX pacTtBopax. CuHibHBIE W cjla0bie
AEKTPOJIUTHI. Peakinmu noHHOTO 0OMEHa.

XapakTepHble XUMHYECKHE CBOWCTBA OKCHUJIOB: OCHOBHBIX, aM(POTEPHBIX, KUCIOTHBIX. XapaKTePHbIC
XUMUYECKHE CBOWCTBA OCHOBAaHMN MU aM(OTEPHBIX TUIPOKCUIOB. XapaKTEPHbIE XUMHUYECKHE
CBOMCTBA KUCJOT. XapaKTepPUCTUKA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHHUH C MO3UIUU
TeopuH dJeKTpoiuTrudeckoi auccornanuu (TO/).

XapakTepHble XUMHUYECKHE CBOMCTBA COJICH:CPEIHMX, KHCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MpUMEpe COCTMHEHUN aTIOMUHUS M IIUHKA). ['maponus coneit. Cpena BOAHBIX PacTBOPOB: KHUCIAs,
HeWTpanbHas, menodHas. Bogopoansnii nokasarens (pH). Maaukaropsl. OnpeneneHue xapakrepa
Cpelibl BOJHBIX PACTBOPOB BEIIECTB.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

Peakiuy okucIMTENbHO-BOCCTAHOBUTEIBHBIC, UX KiIaccudukaius Koppo3us MeTamuioB U CrIoCOOBI
3amuUThl 0T He€. DIEKTPONIU3 pPACIIaBOB U PACTBOPOB (coiei, miemoueid, KucioT). Peakuuu,
MOATBEPKIAIOIINE B3aUMOCBS3b PA3TUYHBIX KJIACCOB HEOPTAHUYECKUX COCTUHECHUM.

Brruncnenne Macchl paCTBOPEHHOTO BEIIECTBA, COAEPKAILETOCs B ONPEAEICHHON Macce pacTBoOpa C
M3BECTHON MaccOBOM ao0jeil. PacyeTsl: 00BEMHBIX OTHOIICHUM Ta30B MPH XUMHUYECKUX PEaAKITHSIX.
Pacuetsr: TemmoBoro sddekra peaknuu. PacdeTbl: MaccoBoil gonmu  (Macchl) XMMHYECKOTO
coeuHEeHHs B cMecH. Hamucanwe ypaBHEHUH OKHCIMTEIbHO-"BOCCTAHOBHUTEIBHBIX pEaKIUM,
paccraHoBKa KO3 (UIMEHTOB METOAOM JJIEKTpoHHOro Oamanca. PaGota ¢ KOHTpOIJIBHO-
U3MepuTeNbHbIMU MaTeprasiaMu EI'D o xumum.

Tema 3. Heopranuyeckasi XuMus

XapakTepucTrKa METAIOB TJIABHBIX TIOJATPYII U UX COSTUHEHUN

OO6mras xapakTepucTUKa MeTauioB IaBHbIX moarpym I-III rpynm B CBsI3M ¢ MX IMOJOKEHUEM B
MIEPUOIMYECKON cucTeMe XUMUYecKkux 3eMeHToB JI.M. MeHneneeBa 1 0COOEHHOCTH CTPOSHUS MX
aTOMOB.

XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB M COCIWHEHHH METAJUIOB - IIEJIOYHBIX,
HIEJI0YHO3EMENbHBIX, aTFOMUHMUS.

XapakTepucTHKa HEMETAIUIOB TJIABHBIX TOATPYIII U UX COCTMHECHUM

OO6m1as xapakTepucTHKa HEMETAJLIOB IIaBHbBIX oArpymnm [V-VII rpynm B CBSA3M ¢ UX MOJ0KEHUEM B
MIEPUOINUECKON CUCTEME XUMUUYECKHX 1eMeHTOB J|.U. MenneneeBa 1 0COOCHHOCTSMH CTPOSHUS UX
aTOMOB.

XapakTepHble XUMHUUYECKHE CBOWCTBA MPOCTHIX BEMIECTB M COCAMHEHUN HEMETAJIOB - BOJOPO/A,
raJloreHOB, KUCIOPOa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

XapaKkTepuCTUKA MEPEXOAHBIX JIEMEHTOB U UX COCIMHEHUI

XapakTepucTuka MepeXOJHbIX 3JIEMEHTOB - MEAM, LIMHKA, XpPOMa, >KeJe3a MO MX IOJOKEHUIO B
MePUOINYECKON cHUCcTeMe XUMHuUeckux 3yeMeHToB JI.1. MenzaeneeBa 1 0COOEHHOCTSIM CTPOCHHS X
aTOMOB.



XapakTepHble XMMHYECKHE CBOWMCTBA IPOCTHIX BEIIECTB U COEAUHEHHM MEPEXOIHBIX METAIOB -
MeIH, [IUHKA, XpOMa, XKeJe3a.

Pacuersr: Maccel (0ObeMa, KOJIMUECTBA BEUIECTBA) MPOIYKTA PEAKIINH, €CITU OJTHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIPEIEICHHON MacCOBOM J10J1€il paCTBOPEHHOT0 BEUIECTBA.

Pacuersr: MaccoBO WM 0OBEMHOM JTOJIM BBIXOJIA TPOYKTA PEAKIIH OT TEOPETUUECKH BOSMOMXKHOTO.
Pacuersr: MaccoBoil 10K (Macchl) XUMHUYECKOro coequHeHus B cmecu. Onpenenenue pH cpenbt
PacTBOPOM COJICH.

['eHeTnyeckast CBsI3b MEX/y OCHOBHBIMM KJIaCCaMU HEOPTaHMYECKUX coequHeHui. KauecTBeHHBbIE
peaklMy Ha HEOpPraHWYecKHe BellecTBa U HOHBL. PaboTa ¢ KOHTPOJbHO-U3MEPUTEIbHBIMU
Marepuaiamu EI'D no xumum.

Tema 4. Opranudeckasi XuMus

YrieBogopoibl

Teopust cTpoeHuss OPraHUYECKUX COCIMHEHMU. M30Mepus - CTpyKTypHas U NpOCTpaHCTBeHHas. I
OMOJIOTY U TOMOJIOTUYECKHUM psI.

Turbl cBsI3el B MOJICKYJIaX OpraHMYECKUX BemecTB. [ mOpuan3amnus aTOMHBIX OpOUTAJICH yIiiepo/a.
Panukan. ®ynknuonansHas rpynmna. Knaccuduxaiys 1 HOMEHKIaTypa OpraHHYeCKUX COSAMHEHHIA.
XapakTepHble XUMHYECKHAE CBOMCTBA YIJIEBOAOPOIOB: AJIKAHOB, IUKJIOAIKAHOB,

QJIKEHOB, JHEHOB, AIKUHOB. [[pUpoIHbIE HCTOUYHUKH YTIIEBOIOPOIOB, UX MepepaboTka. MexaHu3Mbl
peaxkuuil npucoeIuHeHus B oprannueckoil xumui. Ilpasuno B.B. MapkoBHuKOBa, ipaBuiio 3aiilieBa
AM.

XapakTepHble XUMHYECKHE CBOWCTBA apOMATHUYECKUX YIJICBOJOPOJIOB: OCH30Ja W TOJyoJa.
MexaHu3Mbl peakiuil 3J1eKTPoUIHLHOTO 3aMEIEHHUS B OPraHUYECKUX PEaKIUsIX.
BricokomounekynsipHble cOeIMHEHUA. Peakuuy nojmmepu3anuy U MOauKoHIeHcanuu. [lommepsl.
[1nacTmaccel, BOJOKHA, Kay4yKH.

Kucnopoaconep:xaniye opraHi4ecKue COeTUHEHUS

XapakTepHble XHMHYECKHE CBOWCTBA IMPEIEIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIIMPTOB,
(deHona. XapakTepHble XUMHUYECKHUE CBOMCTBA allbJIETHUIOB, MPEACIbHBIX KapOOHOBBIX KHCIIOT,
CIIOKHBIX 3(GUPOB. buonoruveckn Ba)KHbIE BEIIECTBA: YIVIEBOABI (MOHOCAXapUIbI, AUCAXapUIbI,
MOJICaXapHU/Ibl). Peakuun, MOATBEPKIAIOIINE B3aHMOCBS3b YTJIEBOJIOPOAOB "
KHUCJIOPOACOAEPKAIIMX OPraHUYECKUX COCTMHEHUN.

OpraHuyeckue COEIUHEHHUS, COJAep)KalllMe HECKOJIbKO  (QYHKIMOHANbHBIX. (OcoOeHHoCTH
XUMHYECKHUX CBOMCTB.

A3oTcojepkale opraHudecKrue COeTMHEHUS U OMOJIOTUYECKH BaXKHBIE OPTaHUYECKUE BEIIECTBA
XapakTepHble XMMUYECKUE CBOMCTBA A30TCOIAEPKALIUX OPraHUYECKUX COECAUHEHUN: aMUHOB U
AMUHOKHCIIOT. brosornyecku Ba)KHbIE BEIIECTBA: KUPBI, OCITKH, HYKJICHHOBBIE KUCIOTHL. I OpPMOHBI.
®epMeHTbl. MeTaIIOpraHu4eCcKUe COETMHEHHUS.

Haxosxnenne MmonexynspHoi ¢GopMyIibl BelecTBa. | eHeTrnueckas CBs3b MEXK1y HEOPTAaHHUYECKUMHU 1
OpraHMYEeCKUMH BeIIeCTBAMU. [ eHeTnueckas CBA3b MEXAYy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX
BemiecTB. KauecTBeHHBIE PEaKIMM Ha HEKOTOPBIC KJIACCHI OPTraHUYECKHX COCIWHEHHH (QJIKEHBI,
aJIKaHbl, CHUPTHI, aNbACTUIBI, KapOOHOBBIC KHCIOTHI, YIJIEBOAbI, Oenku). WneHTHUKaLUS
OPraHNYeCKUX COCTMHEHUH.

PaGota ¢ KOHTpONBEHO-U3MepUTENbHBIMU MaTepuanamMu EI'D mo xumumu.

Tema 5. O0001IeHHEe M MOBTOPEHHE MaTePHAaJa 3a Kypc mKoJabHoi xumun (10-11 kiacca)
OcHoBHbIE TIOHATHS U 3aKOHBI XuMuH. [lepuonnueckuit 3akon J[.Ml.MenneneeBa u ero puznueckuii
cmbicia. Teopust ctpoeHust opranndeckux Bemects A.M. ByTiepoBa u 0COOEHHOCTH OpraHUYECKUX
coeuHeHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B HEOPraHMYECKONM M OpPraHMYeCKOM
xuMun. ['eHeTndeckass CBA3b MEXIYy HEOPraHMYECKUMU W OPraHMYECKUMH COEIWHEHMSIMU.
DKCnepruMEHTAIbHbBIE OCHOBBI OPraHMYECKOW U HEOPTaHUYECKOW XUMUHU.

PaboTa ¢ KoOHTpOIBEHO-U3MEPHUTENBHBIMUA MaTepuaiamMu EI'D mo xumumn.

Ili1anupyemMble pe3yabTaTbl 0CBOCHUA KYypca



B pesymbraTe oOyueHHMs NO JaHHOW NporpaMMme, B KOHTEKCTe TpeboBaHuil DenepaabHOro
rocyaapcTBeHHOro obOpasoBarenbHoro crangapra COO, tpedoanuit @OIT COO y obydarommxcs
OyayT chopMupOBaHbI:

Jluunocmuvie pezynomamoi

CranzmapT ycraHaBIMBaeT TpeOOBaHMA K pe3yabTaTaM OCBOCHHS OOYYaIOUMMHCS OCHOBHOMU
00pa3oBaTeNbHON IPOTrPAMMBI:

JMYHOCTHBIM, BKJIIOYAIOUIMM TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K CaMOpPa3BUTUIO WU
JMYHOCTHOMY CaMOOINpPEAEICHNUI0, CPOPMHPOBAHHOCTh HMX MOTHBAllMM K OOyYeHHMIO U
LIEJICHAIIPABICHHON I103HABATEJIbHOM  JESATEIIBHOCTH, CHCTEMbl 3HAUUMBIX COLMAJIBHBIX H
MEXJIMYHOCTHBIX OTHOLIEHUH, IIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPAKarOIIMX JIMYHOCTHBIE U
IpaXIaHCKHUE MO3ULUMHU B JEATEIBHOCTH, IPABOCO3HAHUE, SIKOJIOTMUECKYIO KYJIbTYpPY, CHOCOOHOCTh
CTaBUTb LI€JIU U CTPOUTH )KU3HEHHBIE TUIAHbI, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKOM I'pakJaHCKON
UJEHTUYHOCTHU B NOJUKYJIBTYPHOM COLIUYME;

METAaNpeIMETHbIM, BKJIIOYAIOIUM OCBOEHHBIE OOYYAIOUIMMHUCA MEXIPEIMETHbIE TMOHATHS U
YHHUBEpCaJbHbIE YyueOHble JEHCTBHS (pEryJIsATUBHBIC, IO3HABATEIbHBIC, KOMMYHUKATHBHBIC),
CIOCOOHOCTh UX UCIOJIb30BAHUS B I03HABATEIbHON U COLMAIBHON IPAKTUKE, CAMOCTOSATEIBHOCTD B
IUIAHUPOBAaHUHM ¥ OCYIIECTBICHHHM y4eOHOW JEATENIbHOCTH W  OpraHM3alud  y49eOHOTO
COTPY/HUYECTBA C MEJaroraMu M CBEPCTHUKAMH, CIIOCOOHOCTh K MOCTPOCHHUIO MHAMBUIYAIbHOM
00pa3oBaTeNbHON TPACKTOPHH, BJIAJCHHE HABBIKAMU Y4E€OHO-MCCIIETOBATEIBCKOM, MPOCKTHON W
COLIMAJIBHOW JeSITEIbHOCTH;

MPEIMETHBIM, BKJIIOYAIOUIMM OCBOCHHBIE OOYYaIOUIMMHCS B XOJI€ M3Y4YCHHs y4eOHOro mpeamera
yMeHus, crenupuueckue A1 JaHHOM NMpeIMeTHON 00JIacTH, BUIBI JESITEIbHOCTU 0 MOITY4YEHUIO
HOBOTO 3HAHHS B paMKaxX y4eOHOTO MpEeAMEeTa, ero MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYCOHBIX,
y4EOHO-TIPOEKTHBIX M COLMAJIBHO-IIPOEKTHBIX CHUTyallMsX, (OPMHPOBAHUE HAY4YHOIO THUIIA
MBIIIUICHHS, BJIa/ICHUE HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSMHU, METOAAMHU U TIPHEMAaMHU.
JIMYHOCTHBIMU pe3yJbTaTaMU OCBOECHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl SIBIISIOTCS:

1) poccuiickas rpaxkJaHCKas UACHTUYHOCTb, MATPUOTU3M, YBAKEHUE K CBOEMY HapoJy, UyBCTBO
OTBETCTBEHHOCTH Iiepe]l PomHOM, ropocTH 3a CBOM Kpaii, cBO0 PoauHy, poluioe u HacToslee
MHOTOHAIIMOHAIBHOIO Hapoaa Poccun, yBaxkeHHne rocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, ruMH);
2) rpaxkJaHcKas IO3UIMS KaK aKTHMBHOTO M OTBETCTBEHHOIO YJIEHA POCCHUHCKOro o0OIIecTBa,
OCO3HAIOIEr0 CBOM KOHCTUTYLIMOHHBIE NTpaBa U 00S3aHHOCTH, YBAYKAIOLIETO 3aKOH U ITPaBONOPSIIOK,
00J1a]aloIIero YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIETO TPaJUIIMOHHbIE
HaIlMOHAJIbHBIE U O0IIIeUeI0BEYECKHE T'YMaHUCTUYECKUE U IEMOKPaTUYECKHUE IEHHOCTH;

3) rOTOBHOCTH K clTyXeHHI0 OTeUecTBY, €ro 3aluTe;

4) chopMuUpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOILIECTBEHHOW MPAaKTUKU, OCHOBAHHOI'O HA JMAJIOre KyJIbTYyp, a TaKKe pa3IMyHbIX (HopM
OOIIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

5) chOopMHpPOBAaHHOCTb OCHOB CaMOpa3BUTHSI M  CAMOBOCIIMTAaHMSA B COOTBETCTBHUHM C
OOIIeYeIOBEYECKUMU 1LIEHHOCTSIMM M UJeallaMd  TIPaXXAaHCKOro OOIIecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAaMOCTOSITEIbHOM, TBOPUYECKOI M OTBETCTBEHHOM NEATETLHOCTH;

6) ToJlepaHTHOE CO3HAHME U MTOBE/ICHUE B MTOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
JMAJor C JAPYTMMHU JIIOABMHU, JAOCTHraTh B HEM B3aMMOIIOHMMAHMs, HAaXOAMTh OOIIME LEeNu U
COTPYAHUYATH JIUISl KX JIOCTHIKCHUS;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, JETBMH MIAJIIETO BO3pacTa, B3pOCIBIMH B
0o0pa30BaTenbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-HCCIeA0BaTeNbCKOW, MPOEKTHOW U JIPYrHX
BUJIAX JIEATEIIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHHE HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKHX [IEHHOCTEH;

9) TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUHU
BCEHl JKU3HU; CO3HATEIIbHOE OTHOIIEHUE K HENPEPhIBHOMY O0Pa30BaHUIO KaK YCIOBHIO YCIEUIHON
npodeccHoHaNBEHON U 0OIIECTBEHHON AESITeTbHOCTH;



10) screTMuecKkoe OTHOLIEHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOpPYECTBA, CIOPTA, OOIIECTBEHHBIX OTHONICHWH; 11) TpuHATHE W peanu3anus IEHHOCTEH
3I0pPOBOTO M 0€30macHOro o0pas3a JKU3HH, MOTPEOHOCTh B (PU3HUYECKOM CaMOCOBEPIICHCTBOBAHHH,
3aHATUSX CIIOPTHUBHO-03J0POBUTEIHHON JAESITENbHOCTHIO, HEMPUITHE BPEIHBIX MPUBBIYCK: KYpEHUS,
yIOTpeOICHHS aTKOT0JIs, HAPKOTHKOB;

12) 6epexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U MCUXOJIOTUYECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIIOJICH, yMEHUE OKa3bIBaTh MEPBYIO IIOMOIIIb;

13) oco3HaHHBI BBIOOp Oynymied npodeccM W BO3MOMKHOCTEH pean3alud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB; OTHOLIICHHE K TPO(PECCHOHATIBLHOMN IEATEIbHOCTH KaK BO3MOXKHOCTH y4acTus B
pEIlIeHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPOOIIEeM;

14) chopMHpPOBAHHOCTH 3KOJIOTMYECKOTO MBIIUICHUS, [MOHMMaHHE BIMSHUS COIHAIBHO-
HKOHOMMYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHOM U COLUATBHON CpeJibl; MPUOOPETEHHE OMbITa
HKOJIOTO-HAMPABICHHON AEATEIbHOCTH;

15) oTBEeTCTBEHHOE OTHOIICHHE K CO3aHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSITHUS LEHHOCTEH
CEMEHHOM KU3HH.

MemanpeomemHvimuy  pe3yibmamamu  0C80€HUs OCHOBHOU  00pA308amMenbHOl  NPOSPaAMMbL
ABNAIOMCSL:

1) yMeHHe caMOCTOSATENbHO OMPENENATh LN ACATEeIbHOCTH U COCTaBIATh IUIaHbI IEATEIbHOCTH;
CaMOCTOSITENTLHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTh; UCTIONb30BATh
BCE BO3MOXHBIE PECYpChl sl JOCTH)KEHHS TMIOCTABIEHHBIX MeNell M peanu3alud IUIaHOB
JeSTeIbHOCTH; BEIOMPATH YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaLUsX;

2) yMeHHe MPOAYKTUBHO OOLIATHCS U B3aUMOJEHCTBOBAThH B MPOIIECCE COBMECTHOM AESITENbHOCTH,
YUUTBIBATH MMO3UIUH IPYTUX YYACTHUKOB AEATEIBHOCTH, 3 (PEeKTUBHO pa3peniats KOH(PIUKTHL;

3) BnajieHHe HaBbIKaMU MO3HABATEIbHOM, y4eOHO-HCCIEA0BATEIHCKON U MPOSKTHON e TeIbHOCTH,
HaBBIKAMU pa3pelieHusi MpoOieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIHHOMY MOUCKY
METOJIOB PEeIIeHHsI MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PAa3TUYHBIX METOJIOB MIO3HAHNUS;

4) TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHOW  HWH(GOPMAIIMOHHO-TIO3HABATEILHON
JesITeNIbHOCTH, BIIaJICHNE HaBBIKAMH TMOTYYeHUS HE0OX0IuMOoU MH(OPMAILIUK U3 CIOBapei pa3HbIX
TUTIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX HH(DOpPMAIMH, KPUTHICCKH OIICHUBATH
U UHTEPIPETUPOBATh NH(DOPMALINIO, TTOIYYaeMYI0 U3 PA3IMUYHBIX UCTOYHHKOB;

5) yMeHHE UCTIONB30BATh CPEICTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHH (1ajee -
HKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 33/1a4d C COOMI0IEHUEM
TpeOOBAaHUN SPrOHOMHKH, TEXHHKH O€30MACHOCTH, TUTHEHBI, PeCypcocOepekeHHs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€301MacHOCTH;

6) yMEHHE ONpeeNsaTh Ha3HaueHHE U (PYHKIUHU Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTEIIbHO OLEHMBATh W IPUHUMATh PEIICHUs, OIpPEIENSIONe CTPATErHIo
MOBEJICHHSI, C YIETOM TPaKJAHCKHX M HPABCTBEHHBIX IIEHHOCTEH;

8) BiameHue S3BIKOBBIMH CPEACTBAMH - YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY
3pEHHSI, UCTIOIb30BaTh aJICKBATHBIC SI3IKOBBIC CPEICTBA;

9) BnaseHre HaBBIKAMH TO3HABATEIHHOW PEQIIEKCHH KaK OCO3HAHUS COBEpIIAeMbBIX JEHCTBUN U
MBICTHTEBHBIX MPOIECCOB, WX PE3yJbTATOB M OCHOBAaHWH, TPaHUI] CBOETO 3HAHWS W HE3HAHWS,
HOBBIX MIO3HABATEIHHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

IInanupyemvie npeomemuule pe3yibmamel 0C80eHUsL 0OYYAIOWUMUCA OCHOBHOU 00pA308aMENbHOL
npocpammul cpedHe2o obuje2o 0opazoeans

B pesynbrate n3ydenus kypca «[IpakTHKyM 10 XHMHW» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:
Buinycknux nayuumes:

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI HEOPIraHUYECKUX U OPTaHUYECKUX BEUIECTB
Kak HOCUTeNed HH(OpManuu O CTPOCHMM BELIECTBA, €r0 CBOWCTBAX M TNPHUHAJICKHOCTH K
OTIpeIeIECHHOMY KJIacCy COEIMHEHHI;



— YCTaHaBJIMBaTh 3aBUCHMOCTb DPEAKLIMOHHON CHOCOOHOCTH OpPraHWYECKHX COCIWHEHHH OT
XapakTepa B3aMMHOIO BIIHMSHHUS aTOMOB B MOJIEKYJIax C LEJIbI0 NMPOTHO3WPOBAHUSA MPOAYKTOB
peakuuu;

— MoAOUpPATh PeareHThbl, YCIOBHS U OMPEIENATh MPOAYKTHI PEaKIlfii, MO3BOJSIOUIUX PeaTn30BaTh
nabopaToOpHblE ¥ TPOMBINUICHHBIE CHOCOOBI TOJMYYEHHUS BaXHEUIIMX HEOPraHHUYECKUX U
OpPraHUYECKUX BEILECTB;

—  IPUBOAUTH  IPUMEPHI  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAaKIUl B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOLIECCaX U KUZHEACATEIIbHOCTH OPraHU3MOB;

— 000CHOBBIBATh MPAKTHYECKOE MCIIOJIb30BAaHUE HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB U UX
peaxkuuii B IPOMBIIUIEHHOCTH U OBITY;

— BBIIOJHATh XUMHYECKUM 3KCIEPHUMEHT I10 PACIIO3HABAHUIO U IOJIyYEHUIO HEOPraHWYECKUX U
OpPraHMYECKUX BEILIECTB, OTHOCAIIMXCS K Pa3jIMYHBIM KJaccaM COEIMHEHHM, B COOTBETCTBHH C
NpaBUJIaMd W TIpUeMaMu 0e301acHOM paboOThl C XMMHUYECKMMH BELIECTBAMU U JIAOOPAaTOPHBIM
000pyIOBaHUEM;

— TPOBOJUTH pacueThl Ha OCHOBE XMUMHUYECKHX (OPMYNT M ypaBHEHUH pEaKIUi: HAXOXKICHHE
MOJIEKYJISIpHOI ()OpPMYIIBI OPraHMYECKOTO BEIIeCTBA MO €ro IUIOTHOCTH W MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOISIIMX B €T0 COCTAB, UJIU 10 IPOAYKTaM CTOPaHUsl; pac4eThl MACCOBOM J10JIM (Macchl)
XMMHUYECKOTO COEIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOJYKTOB
peaxkuuu, eciau OAHO M3 BEIECTB JaHO B H30bITKE (MMEET IPHUMECH); pacdyeTbl MacCOBOW WM
00BEMHON JOJM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUECKH BO3MOKHOTO; PacdeThl TEIIOBOTO
s dexTa peakuu; pacueTsl 0ObEMHBIX OTHOIICHWH Ta3oB MPH XUMHUYECKUX PEAKIMAX; PacueThl
Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa PEaKIMH, €ClIM OJHO M3 BELIECTB JaHO B BHUJE
pacTBOpa € ONpPEAEIEHHOW MaCCOBOM J0JIEW paCTBOPEHHOIO BEIECTBA;

— HCIIOJIb30BaTh METOJbl HAYYHOTO IO3HAHUA: aHAIU3, CUHTE3, MOJCIUPOBAHME XHUMUYECKUX
MIPOLIECCOB U SIBIEHUHN — MPH PEIICHUH y4eOHO-UCCIIEN0BATENbCKUX 3a]a4 M0 U3YyUYEHHUIO CBOMCTB,
CIOCOOOB MOJYYSHHS U PACIO3HABAHUS OPraHUUECKUX BEIIECTB;

— BJIaJIETh NTpaBUIIAMU O€3011aCHOT0 0OpAIeHUsI C €IKUMU, TOPIOYUMHU U TOKCUYHBIMH BEILIECTBAMH,
cpeacTBaMu ObITOBOW XMMUU;

— OCYIIECTBISITh MOMCK XHMHUYECKOM HHQOpMalMK MO Ha3BaHUAM, WICHTHPHUKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

— KPUTHUYECKU OLIEHUBATh M HHTEPIPETHPOBATH XUMHUYECKYI0 HH(OpPMAIMIO, COJAEpXKAIlylcs B
COOOIIEHHUSAX CPEJICTB MaccoBOM MH(OpMalum, pecypcax VHTepHeTa, HAyYHO-TIONMYIISIPHBIX CTAaThsIX
C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISAX BBISBJICHUS OLIMOOYHBIX CYKICHUM 1
(dbopmMHpoOBaHUs COOCTBEHHOW MO3ULINY;

— YCTaHaBIMBAaTh B3aUMOCBS3U MEXAY (pakTaMu U Teopuel, IPUUNHON U CIEICTBUEM IIPU aHAIIN3E
POOJIEMHBIX CUTyalluii 1 0O0CHOBAaHUH ITPUHUMAEMbIX PELICHUH Ha OCHOBE XUMHUECKUX 3HAHUI;
— TPEACTABIATh IYTH pelIeHUs TI00albHBIX MPOOJIEeM, CTOSIIUX Iepesl YeIOBEYEeCTBOM, H
NIEPCIIEKTUBHBIX HAIIPaBJICHUN Pa3BUTHSI XUMHYECKUX TEXHOJOTMH, B TOM YHCIE TEXHOJOTUHI
COBPEMEHHBIX MAaTepUaIOB C Pa3IU4YHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB
CBIPbs, IEPepPaOdOTKU U YTHIU3ALMH TPOMBIIIICHHBIX U OBITOBBIX OTXO0JIOB

Buinycknux nonyuum 803moxicHocmsb HAyYuUmsCsi:

— (GopMyIHMpOBaTh IIeNIb UCCIEI0BAaHMS, BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3BI O
XMMHUYECKHUX CBOMCTBAX BEILECTB HA OCHOBE UX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH BCTYMATh B
XMMHUYECKHE PpEaKIHMH, O XapakTepe U MPOAYKTaX pa3jIMYHbIX XHMUYECKUX PEaKLUil;
CaMOCTOSITENIbHO TJIAHUPOBATh M MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTBI C COOJIIO/IEHUEM MPaBUI
6e30macHoil paboTHI ¢ BELIeCTBAMU U J1a00paTOPHBIM 000PYA0BaHHEM; — UHTEPIIPETUPOBATH JaHHBIE
O COCTaB€ U CTPOCHHMM BEIIECTB, MOJYYECHHBIE C MOMOIIBI0O COBPEMEHHBIX (DPU3HKO-XUMUYECKUX
METOJIOB; — IPOTHO3UPOBaTh BO3MOXHOCTb IPOTEKAHMSI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, Iexalux B OCHOBE MPUPOAHBIX U MTPOU3BOJCTBEHHBIX MPOILIECCOB

TEMATHYECKOE IINTAHUPOBAHHUE



10 KJI

ACC

Nen/n | HaumenoBanue pasnenoB | KoiuuectBo DJleKTpOHHbIE (LM (POBbIE)
H TEM NPOrpaMmabl qacoB 06pa30BaTeJIbeIe pecypcehl
Bcero Kontponsusle | [Ipaktuueckue
paboTsI paboTsl
1 Tema 1. Pacuetsl no 5 1.bubnuoreka 1udpoBoro
XUMHUYECKHM (OpMYJIaM. 00pa3zoBaeNnbHOr0 KOHTEHTa
https://urok.apkpro.ru/ 2.Enunast
koimexusa Lluppossx
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
https://resh.edu.ru/
HWroro no paznery 5
2 Tewma 2. Pemmenne 3agad mo | 29 5 1.bubmmorexa mudpoBoro
OpraHUYECKON XUMUHU. 00pa30BaeNbHOTO KOHTEHTA
I'eneTudeckast CBA3b MEXKIY https://urok.apkpro.ru/ 2. Enqunas
KJIacCaMH OPTaHUYECKUX kosutekus Lindposbix
COEIMHEHM 00pa3oBaTesbHbIX PECYPCOB
http://school-collection.edu.ru
https://resh.edu.ru/
HWroro no pasnery 29
OBUIEE KOJIMYECTBO YACOB |34 5
110 TTPOT'PAMME
11 KJIACC
Neri/m | HaumeHoBaHue KoanuecTBO Yyacon DJieKTpOHHBIE (LU (POBLIE)
pa3aesioB U TeM o0pa3oBaTejbHbIE Pecypchl
MPOrpaMMbl
Bcero Kontponbhsle | [IpakTuueckue
paboTHI paboThl
1 Tema 1. CtpykTypa 1 1.bubnuorexa unuppoBoro
KOHTPOJIbHO- 00pa30BaenbHOTO KOHTEHTA
HU3MEPHUTEIBbHBIX https://urok.apkpro.ru/
marepuaioB EI'D o 2.Enunas koaaeKnus
XUMHUHU Hudpoeix oOpa3zoBaTenbHBIX
pecypcos http://school-
collection.edu.ru
https://resh.edu.ru/
Uroro no pazneny 1
2 Tewma 2. Teopetuueckue |8 1.bubnmorexa 1udposoro
ocHOBBI xumuu. Obmas 00pazoBaeIbLHOTO KOHTEHTA
XUMHUSI https://urok.apkpro.ru/
2.Enunas KoJuieKnusa
Hudpossix 00pazoBaTeIbHBIX
pecypcos http://school-
collection.edu.ru
https://resh.edu.ru/
Hroro o pasneny 8
3 Tema 3. 10 1 1.bubmmoreka nuppoBoro
Heopranunueckast xumus 00pa30BaeILHOTO KOHTEHTA
https://urok.apkpro.ru/
2.EnnHas KoJUIeKIus
Hudpossix 00pa3oBaTeIbHBIX
pecypcos http://school-
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collection.edu.ru
https://resh.edu.ru/
HUtoro no pazgeny 10
4 Tema 4. Oprannueckas |10 1 1.bubnuorexa 1udpororo
XUMUS 00pa3oBaeIbHOrO KOHTEHTA
https://urok.apkpro.ru/
2.EauHas KOJISKITHs
[udporeix 06pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru
https://resh.edu.ru/
Utoro no pazueny 10
5 Tema 5. O6o06menue 1 |5
MOBTOPEHHE
Martepuala 3a
HIKOJIbHBIN KypC
xumun (10-11 Kgacchn)

Hroro o pasneny 5
OBIIEE KOJIMYECTBO 34 2
YACOB I10 ITPOTPAMME

METOANMYECKOE OBECIIEYEHUE KYPCA

Jlutepatypa anst oOydaromuxcs:

- Xumusi. ba3zossiit ypoBenb. 10—11 kinaccer: pabodast mporpamma k iuann Y MK O. C. IN'abpuensna:
yuebHo-MeToaudeckoe nmocodue / O. C. 'abpuensin. — M.: llpoda, 2017. — 76, [4] c;

- coiepxaHue OOy4YyeHHUS pPEaJTU30BaHO B YYEOHMKAX XHMHH, BBIIYIIEHHBIX H31aTEIIbCTBOM
«IIpocsemieHue»:

1) Tlabpuensa O. C. Xumms. 10 wmacc: yueO. s obmieoOpa3oBar. opraHu3amuii: 0a30BBIMA
ypoBens/O. C. I'abpuensn, U. I'. Octpoymos u C. A. Cnaako. — M.: [Ipocsemienne, 2019. — 127 c.:
ui.;

2) T'abpuensn O. C. Xumusa. 11 knacc: yueG. qis oOmeoOpa3oBar. opraHu3anuii: 0a30BbIN
ypoBens/O. C. I'abpuensn, U. I'. Octpoymos u C. A. CnaakoB. — M.: [Ipocsemenue, 2019. — 127 c.:
Wi

3) Kysumenoa H.E. Xumumsa: 10 kiacc: 3agauHuK A ydammxcs oOIieo0pa3oBaTeIbHBIX
opranuzaimit/H. E. Ky3nenosa, A. H. JIEBkuH. — 2-e u3n., nepepad. — M.: Benrana-I'pag, 2018.- 144
C.: MJL.;

4) Kysnenoa H.E. Xumms: 11 kmacc: 3amayHuk Juid  yyamuxcs o0I1eo0pa3oBaTeIbHBIX
opranuzamii/H. E. Ky3nenosa, A. H. JIéBkuH. — 2-e u31., nepepad. — M.: Bearana-I'pad, 2018.- 240
C.: ML

Jluteparypa s yaurens:

1. Ho6potun . FO. Kortponupyromias GyHKIHS MIKOJIEHOTO XUMUYECKOTO IKCIIEpUMEHTa // XUMUs
B mikose. — 2017, — Ne 3.

2. Epprun 1. I1., Hlumkun E. A. Metoauka pemieHust 3ajad Mo XUMHH: y4eO. mocoOue s
CTYJICHTOB TI€Jl. HH-TOB 10 OWoJ. 1 XxuM. criell. — M.: [Ipocsemenue, 1989. — 176 c.

3 . 3notHukoB 3. I'. XuMudeckuil SKCIIEpUMEHT Kak criernuduueckuii meron ooyuenus // [lepsoe
ceHTs0ps1. — 2007. — Ne 24,

4. MomuanoBa I'. H., Cuactuga M. I'. KoauuecTBeHHBIE OTHOIIEHHS B XUMHH // XUMHA A
mKoJIbHUKOB. — 2020. — Ne 4.

5. O6mas metoguka oOydeHus xumuu B mkone / P. I'. MBanoa, H. A. I'opomunosa, /1. FO.
Jobpotun u nap.; mox pea. P. I'. UBanoBoii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas akamemust
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obpaszoBanus — yuurenio). A.A. Kasepuna, P.I'. Banosa. I'n. HopmaTtuBHas 6a3a XMMHUYECKOTO
00pa3oBaHMs B CPEIHEH IITKOJIE.

6. Xumus. Penenne 3aanuii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIOKHOCTH.

Kaxk monyunts MmakcumanbHbiid 6aiut Ha EI'D: yue6. mocobue / A. A. KaBepuna,

I'. H. Monuanosa, H. B. Ceupuaenkona, C. B. Craxanosa. — M.: Untemnext-Lentp, 2015. — 216 c.
WuTepuer — pecypcesl

Ypoxk (POII) https://resh.edu.ru

Ypok (Hcopran) https://nsportal.ru

(SKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Ipesenranus (Madoypok) https://infourok.ru

bubnuoteka [{OK https://m.edsoo.ru

[Ipesenrarus (3nanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

Ypok: https://urok.1sept.ru

Ypoxk, npe3enTaruu:https://multiurok.ru

Ypok(POKCDOPI):https://foxford.ru



