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[TOACHUTEJIbHAA 3AIIMCKA

PaGouas mporpamMmma Kypca « XUMuS: PAaKTHKYM» it 11 Kimacca cOcTaBlieHA B COOTBETCTBHH C

HOPMATUBHBIMHU H HWHCTPYKTHBHO-MCTOAHYCCKHMHU NTOKYMCHTaAMH MI/IHI/ICTepCTBa O6pa30BaHI/I$I

Poccuiickont @enepanum:

OenepanpHbIi 3aK0H 0T 29 nexadps 2012 1. Ne 273-03 «O6 obpazosannu B Poccmiickon
Oenepanun» (B pea. Peaepanpubix 3ak0HOB 0T 08.06.2020 No 165-03);

@QenepanbHBI  TOCYJAPCTBEHHBIM OOpPA30BATENBHBIM CTAHIAPT CPEOHET0  OOIIETO
0o0pa30BaHWA, YTBEPNKACHHBIM TPUKa30M MuUHHCTEpCTBA 00pa3oBaHWA W HAYKH
Poccuiickoit @exneparum ot 17 mas 2012 . No 413 «OO0 yTBep:K/JICHHH W BBEACHHH B
aeiicteue (peaepanbHOrO TOCYJAPCTBEHHOTO OOPa30BATENBHOTO CTAHAAPTAa CPETHETO
obmiero oOpazosaaus» (B pea. ot 11.12.2020);

[IpumepHass ocHOBHAs 0Opas3oBaTebHAsS MPOTPaMMa CPETHETO 00ImEero oOpa3oBaHUA (B
penakuuu potokona Ne 2/16-3 ot 28.06.2016 r. denepampHOT0 yueOHO-METOTHIECKOTO
00BETUHEHHS TI0 00IEMY 00Pa30BAHMIO);

PaGouwne nporpamMmel. XuMusi: yriyOJIEHHBIN ypoBeHb. [IpemeTHas muHUS yICOHHKOB
O. C. T'abpuensHa u ap. 10—11 kmaccer: yued. mocoOue it 00meo0pa3oBar.
opraamzamuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemenue,
2019r.

Ienu u 3a1a4uu H3YUEHUA

Beenenne Enunoro I'ocymapcTBeHHOT0 OK3aMeHa TPeOyeT OT ydYammuxcs MPOYHOTO YCBOCHUS

Oeaoro KOMIUICKCA CHCHHAIBHBIX W HPCAMCTHBIX 3HaHPII>'I, YMGHI/II‘/'I, HAaBBIKOB, CIoco0oB

ACATCIIPHOCTH, INOHHMAaHHA TOI'0, 4YTO TAaKOC TCCTOBBIC q)OpMBI KOHTPOJIA (BI/II[BI TCCTOBBIX

3aaHnil). AKTyanbHOCTh JMTAHHOW TPOTPAMMBI COCTOWT B TOM, YTO OHA JACT BO3MOKHOCTH

yJyamuMcesa TOBTOPHTb OCHOBHBIC XHWUMHYCCKHC TTOHATHA, O606IJ.[I/ITB 3HaHUA IIO O6H[€I>'I,

HEOPTraHWUYECKOM M OPraHWYecKoM xXuMmuM. lleneHampaBlieHHOE 3HAKOMCTBO YYaIIMXCS C

MPUHATHIMH CETOIHA TECTOBBIMU (POPMAMH UTOTOBOTO KOHTPOJIA, CO CTpyKTypor KM, mo3BomuT

VYaIquMcs YCTIETITHO CIIPABUTHCSA C UTOTOBOM arrecTanmel B popmate EI'D.

[lem mporpaMMbl: CO3/aTh YCIOBHS JJIA TOBTOPSHHS W OOOOMICHHWS 3HAHWM TIO OOIICH,
HEOPTaHWYECKOH W OPTraHW4YeCKOW XuMHH, (POPMHUPOBAHUS YMEHHH, HEOOXOTUMBIX IS
BBITIOJTHEHUS] TECTOBBIX 33JaHUM, KaK PENPOIYyKTUBHOIO, TaK U MPOAYKTUBHOTO, TBOPYECKOTO
XapakTepa.

3ajayu Kypca:

MO3HAKOMHUTDH YYalIuXCsl C OPraHU3alMOHHBIMHM M COACP’KATEIBHBIMHM aCIEKTaMU
nposeacaus EI'D, ¢ TpeGOBaHMAMH, MPEIBABIAEMBIMH K YYAIIMMCSA, C THIOJOTHEH
TECTOBBIX 3aJaHHH.

Pa3BUTh YMEHHMA M HaBBIKM CHCTEMHOIO OCMBICIIEHHA 3HAHMM MO XUMHU H HX
MPUMEHEHHUIO TPH PEMICHUN KAYECTBEHHBIX H KOJIMYECTBEHHBIX 3a1a4;

00ecTIeYuTh OCBOEHHE O0YJAIONIUMHUCS AITOPUTMOB PEIICHUS THITOBBIX KAYECTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4;

chopMUpOBaTE  YMEHHS  CAMOCTOATENBHO  MOAOMPAaTh  CHOCOOBI  PEIIEHHA
KOMOWHHPOBAHHBIX 33724 B COOTBETCTBHH C UMEIOIIUMHCS TAHHBIMH;

Pa3BUTh Y 00YYAIOIMXCSA YMEHHUS MTPOBOJUTH CHHTE3, aHAITN3, (POPMYITHPOBATH BBHIBOJIEL,



3aKJTFOYCHHUS,
*  CO34aTh YYalIUMCs YCIIOBUA B MOATOTOBKE K caayve EI'D mo xumumn.
B cucreMe ecTecTBEHHO-HAYYHOTO OOpPA30BAaHHMA XUMUSA KaK yYeOHBIH TIPEIMET 3aHUMACT

BXHOE MECTO B TIO3HAHWH 3aKOHOB MPHPOIBI, (OPMHUPOBAHWHM HAYYHOH KAPTHHBI MHpA,
XUMHYECKON TPAMOTHOCTH, HEOOXOIMMOM Il TOBCEIHEBHOW JKH3HH, HABBIKOB 3J0POBOTO H
0€30MacHOTO JUIA YeJIOBEKa W OKPYKAIOMIEH €ro Cpelbl 00pasa JKH3HH, a TAKKE B BOCITUTAHHH
SKOJIOTHYECKOH KYIbTYPBI, POPMUPOBAHUH COOCTBEHHOW MO3HUIIHH TTO OTHOTIEHHIO K XUMHYECKON
nH(pOPMAITHH, MOJTy4aeMOU U3 pasHbIX HCTOYHUKOB.

Hacrosmumii kypc npeaHazHayeH A MOATOTOBKU BBIITYCKHUKOB IIKOJI K YCIEITHOW claaye
Enunoro I'ocynapcTBEHHOTO 3K3aMeHa IO XMMHH. B mporpaMmme npeaycMOTPEHO MOBTOPEHUE U
0000mIeHHE OCHOB OOINEH, HEOPTraHWYECKOM W OPraHWYeCKOW XHMHH TI0 OCHOBHBIM
coaepKaTeNbHbIM OTokaM. Hapsiay ¢ TeopeTHUeCKHMMU TOHATHAMH, KOTOPBIE MOXHO YTIyOHTH,
00OOMIUTh W CHCTEMATH3UPOBATH B TPOLECCE HM3YUYEHHA SJIEKTHBHOTO Kypca, OOydaromimecs
3HaKOMATCS cO CTpykTypoi EI'D, 0cOOEHHOCTBIO 3amaHmii YacTed 0a30BOTO, MOBBIMEHHOTO H
BBICOKOTO YPOBHH.

MecTo TipeaMeTa B V‘IC6HOM TIJTaHC

®DenepanbHBIA TOCYAPCTBEHHBINA 00PA30BaTEILHBIM CTAHIAPT NPETyCMATPUBAET U3yYECHHE Kypca

XUMHH B CpexHed (MOJNIHOM) TIKOJE KAk COCTABHOM YacTH TPEAMETHOM 00JacTH
«EcrecTBeHHOHay4YHBIE TIpeAMeTHD). B yueOHOM Tmmame cpemHed (ITOJTHOW) IOKONBI XUMHS:
MPAaKTHKYM BKIIOUEH B pasgen «llpemmeTst u Kypcel mo BeIOOpY». COriacHO y4eOHOMY TUTaHYy
HPMOBY «CanpsiMckas cpensss oOmieoopazoBaTenpHas mkoiaa Nel» Ha Kypcsl o xumuu B 11
KJtaccax BoIaeneHo 34 yaca B rox (1 yac B HeIeIO).

HJ'IaHI/II)VeMBIe PE3VJIIBTATBI OCBOCHUA O6V"IaIOH_[I/IMI/IC$I OCHOBHOM 06pa303aTeanofI IIPOrpaMMBEbl

CpeaHEro 00Imero oopa3oBaHus

JIM4HOCTHBIE pe3y/ibTaThI
JlmaHOCTHBIE PE3ynbTaTHl B cpepe OTHOHIEHHH OOYy4arommMxcs K ce0e, K CBOEMY 3J0POBBIO, K
MTO3HAHUIO CeO0s:

* OpHUEHTAIHA OOYYAOIIUXCA HA JOCTHKEHUE JTMYHOTO CYACTHSA, PEATU3ALUI0 TTO3UTHBHBIX
’KU3HCHHBIX TIEPCIIEKTUB, HHUIIHATUBHOCTH, KPEATUBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEACTICHUIO, CIIOCOOHOCTh CTABHTH LENH W CTPOUTH KU3HEHHBIE
TUTAHBI;

* TOTOBHOCTb W CIIOCOOHOCTh OOECTIEYHUTH C€0€ W CBOMM OJM3KHUM JOCTOWHYIO >KH3Hb B
MPOLIECCE CAMOCTOSTENBHOMN, TBOPYECKOW U OTBETCTBEHHOM JEATENBHOCTH;

* TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIMXCS K OTCTAWBAHUIO JIMYHOTO TOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CTIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYTO TTO3UIHIO
MO0 OTHOIIEHHWIO K OOIIECTBEHHO-TIOJUTHYECKHM COOBITHAM TPOILIOTO W HACTOSMIETO Ha
OCHOBE OCO3HAHUS U OCMBICIIEHUS UCTOPHH, NJYXOBHBIX LEHHOCTEH W JTOCTHKECHHM HAINEH
CTPaHBL,



TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOMIMXCS K CAMOPA3BHTHIO W CAMOBOCIUTAHHIO B
COOTBETCTBHH C OOMICYETIOBEYECKHMH IICHHOCTIMH M HJCAJIAMH TPaKIAaHCKOTO OOIIECTRA,
MOTPEOHOCTh B (PM3HUYECKOM  CAMOCOBEPIICHCTBOBAHHMH, 3aHATHSAX  CIOPTHBHO-
03JI0POBHTEITFHOU JESATEIbHOCTHIO,

MPUHATHE W PEANH3aIUsa IIEHHOCTEH 3I0POBOTO M O€30MacHOTO 00pa3a KU3HH, OEpeKHOE,
OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIIEHHE K COOCTBCHHOMY (DHU3HYCCKOMY H
MICUXOJIOTHYECKOMY 3J0POBBIO;

HENPUATHE BPEIHBIX MPUBBIUCK: KyPEHUS, yIOTPEOJICHHS aJIKOTOJIs, HAPKOTHKOB.

JlmarocTHBIE pe3ynpTaTel B cepe oTHOomeHWH oOyvaromuxcs kK Poccum kak k Pomune
(Oteuectny):

POCCHHCKas WACHTUYHOCTH, CIIOCOOHOCTh K OCO3HAHWIO POCCHHUCKOM HIECHTHYHOCTH B
MOJIUKYJIbTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOIIHOCTH
POCCHIICKOTO HApOoIa U cyap0e Poccru, maTpHOTH3M, TOTOBHOCTD K CITy>KeHHIO OTEUECTBY,
€ro 3aIluTeE;

YBOKECHHUE K CBOEMY HAPOJY, YyBCTBO OTBETCTBEHHOCTH Itepea POOUHOM, rOPAOCTH 3a CBOU
Kpad, cBOK PoauHy, mMponuioe W HACTOAIMEE MHOTOHALMOHAIBHOrO Hapoaa Poccum,
YBaXEHHE K TOCYTaPCTBEHHBIM CUMBOJIAM (Tepo, (rar, THMH);

(hopMHUpOBaHHE YBAKEHUSA K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY S3bIKYy PoccHiickon
Deneparuu, ABIAIOTIEMYCS OCHOBOW POCCHUCKOW HICHTHYHOCTH W TJIABHBIM (hakToOpom
HALIMOHAIIBHOTO CAMOOTIIPEAEIICHUS;

BOCIIHTAHHUE VBAXKEHHA K KYJIbType, SA3bIKaM, TPAAWLOUAM M OOBIYasM HApOIOB,
npokuBaromux B Poccuiickon @enepanum.

JIudHOCTHBIE pe3ynbTaThl B cepe OTHOMICHWH OOY4YarOIMUXCA K 3aKOHY, TOCYJapCTBY H K
TPaXIAHCKOMY OOIIECTBY:

IPaXJAHCTBEHHOCTb, TPAXKAAHCKAA TMO3HULMA AaKTUBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHHCKOTO OO0IIECTBa, OCO3HAIOMIETO CBOM KOHCTHTYLIMOHHBIE TIPaBa W OOSA3aHHOCTH,
YBAKAIOIIETO 3aKOH W NPABOMOPANOK, OCO3HAHHO TPUHUMAIOIIETO TPAJAULIMOHHBIE
HAIMOHABHBIE W OOINEYETIOBEUECKHE TYMAHUCTHYECKHE M JEMOKPATHYECKHE IICHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHON JKH3HH,

MPU3HAHUE HEOTIYKJAEMOCTH OCHOBHBIX TIPaB M CBOOO/T Y€I0OBEKA, KOTOPHIE IPUHAJIEKAT
KOKAOMY OT POKICHHS, TOTOBHOCTh K OCYHIECTBIICHHIO COOCTBEHHBIX MPAB U CBOOO 0€3
HapyHIEHUS TPaB U CBOOOJ APYTHX JIMIl, TOTOBHOCTh OTCTAWBAaTh COOCTBEHHBIC NPABa H
cBOOOJIBI YENOBEKA M TPAXKTAHWHA COTJIACHO OOIMENpPHU3HAHHBIM TPUHIMIIAM W HOpMaMm
MEKIYHAPOJHOrO MpaBa U B cCOOTBEeTCTBHH ¢ KoHctutynmen Poccuiickon @enepaumu,
MPaBOBas ¥ MOJIUTHYECKAS TPAMOTHOCTD;

MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Ppa3BUTUA HAyKH H
OOMNIECTBEHHOW MPAKTUKH, OCHOBAHHOE HA JHMAJIOTE KYJBTYp, a TAKXKE Pa3MHIHBIX (opM
OOMIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B TIOJUKYJIBTYPHOM MHUPE;
WHTEPUOPHU3ALUA LIEHHOCTEN JEMOKPATHM U COLMANBbHOM CONMIAPHOCTH, FOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOINEHUH B IPYMIE WA COUHAIBHOM OPTraHU3aluH,



TOTOBHOCTh OOYYarOOIMXCS K KOHCTPYKTHBHOMY YYaCTHIO B TIPHUHATHW PEIIEHHH,
3aTParvBalONINX WX MIPaBa U HHTEPECHL, B TOM YHCJIE B Pa3MHYHBIX (opMax 0OIIeC TBEHHOH
CaMOOPTAHM3ALMH, CAMOYTIPABJICHUS, OOMIECTBEHHO 3HAYMMOU JIEATETbHOCTH,
MPUBEPKCHHOCTh HIEAM HWHTEPHAIMOHANIN3MA, JpPYKOBI, PaBEHCTBA, B3AUMOITOMOIIH
HapOJOB;, BOCIHUTAHHE YBAKUTEIBHOTO OTHOWICHHWA K HAUMOHAIBHOMY JOCTOMHCTBY
JFOIEH, MX IyBCTBAM, PETUTHO3HBIM yYOCKICHHAM;

TOTOBHOCTh OOYYAIOMIUXCSA TPOTUBOCTOSATh HACOJOTHH SKCTPEMH3MA, HAIIMOHAIIN3MA,
KceHO(OOUH;, KOPPYNIMH;, AUCKPUMHUHALIMHA TIO0 COLMATBHBIM, PEIHTHO3HBIM, PAaCOBBIM,
HALIMOHAJIBHBIM ITPU3HAKAM M JPYTHM HETATHBHBIM COLIMAIIBHBIM SIBICHUAM.

JImgaHOCTHBIE PE3yIBTATHI B c(pepe OTHOMEHUH 00YHAOIIUXCA C OKPYKAIOIIUMH JIFOIbMHU:

HPaBCTBEHHOE CO3HAHHE W MTOBEICHHE HA OCHOBE YCBOCHHS 00MIEYEIIOBEUECKIX ICHHOCTEH,
TOJICPAHTHOTO CO3HAHWUS W TMOBCACHUSA B TOJHKYJITYPHOM MHPE, TOTOBHOCTH H
CHOCOOHOCTH BECTH AHMAJIOr ¢ APYTHMH JIFOJBMH, JOCTHTaTh B HEM B3aHMOIOHHUMAHMA,
HAXOJHUTh OONIHE LIETH U COTPYAHHYATD I UX TOCTHKCHHS,

MPHHATHE  TYMAHUCTHYCCKHUX  IIEHHOCTEH,  OCO3HAHHOC,  YB@KHUTCIBHOE  H
TOOPOXKENATETPHOE OTHOIIEHHE K APYTrOMY YEJIOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO;
CHOCOOHOCTh K COMEPE:KUBAHUIO U (POPMHPOBAHHE TIOSHTHBHOTO OTHOIICHHS K JIFOISM, B
TOM YHCIIE K JIUIIAM C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 30POBbs M HHBAIUAAM; OCPEIKHOE,
OTBETCTBCHHOE M KOMIIETCHTHOC OTHOIICHHE K (PU3MYCCKOMY H TCHXOJOTHYCCKOMY
3IOPOBBIO IPYTHX JIFOJICH, YMEHHE OKA3bIBATh MEPBYIO MOMOII;

(OopMHUpPOBAaHHEC BBHIPAKECHHOW B TMOBCJACHHHM HPABCTBCHHOH TO3HMIIMHM, B TOM YHCIIC
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY J00pa, HDAaBCTBEHHOTO CO3HAHUS W IMOBEJCHUS HA
OCHOBE YCBOCHHS OOINECYETOBEUCCKUX IIECHHOCTEH M HPABCTBCHHBIX YyBCTB (YECTH, O/,
CTIPABETUBOCTH, MHJIOCEPIUS U IPYKETIO0HS );

pa3BUTHE KOMIICTCHIMH COTPYHHYCCTBA CO CBEPCTHUKAMH, ACTHMH MITAJIIIECTO BO3PACTa,
B3POC/IBIMH B OOPa30BATEIIBHOW, OOMIECTBEHHO TMOJIE3HOH, Y4eOHO-HCCIIET0BATEIIbCKOM,
MPOCKTHOM W IPYTHX BHAAX JACATCIHHOCTH.

JlmaHOCTHBIE Pe3ynbTaThl B Chepe OTHOMEHUH OOYYAFOIIMXCS K OKPYKAIOMIEMY MHUPY, KHBOH

MPUPOAE, XyI0’KECTBEHHOM KybTYpE:

MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAYAMOCTH
HAYKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJCHHE JOCTOBEPHOM
WHPOPMAIUEH O TIEPETOBBIX JOCTHKEHUAX H OTKPHITHIX MHPOBOW H OTEYECTBEHHOH HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOUCTBE MHpa M OOINECTBA,

TOTOBHOCTh M CITOCOOHOCTh K OOpPa30BaHHWIO, B TOM YHCIIE CaMOOOPa30BAHHUIO, HA
MPOTSXKEHHH BCEH JKH3HH, CO3HATEIPHOE OTHOIICHUE K HEMPEPHIBHOMY 00OPa30BaHUIO KaK
YCJIOBHIO YCTIENTHOM MPO¢ECCHOHATFHON W O0IECTBEHHOU IEATETFHOCTH,

IKOJIOTHYECKAS KyIIbTypa, OEpeKHOE OTHOIIECHHUS K POJHOM 3e€MITE, IPUPOIHBIM OOTATCTBAM
Poccun w wMupa;, TOHUMAaHWE BIMSHHUA COLMATBHO-)KOHOMHYECKHX TPOLECCOB Ha
COCTOSTHHE MPHUPOTHON W COLMATFHON CPEIbl, OTBETCTBEHHOCTH 3a COCTOSTHHE MPHUPOTHBIX
PECYPCOB; YMEHHS U HABBIKH Pa3yMHOTO MIPHUPOIOTIONTF30BAHUS, HETEPIIUMOE OTHOLIICHHE K



NENCTBUAM, NPUHOCALWMM Bpef 3KONOTMK; NpuobpeTeHne onbiTa 3KON0ro-HanpasieHHOW
[eATeNbHOCTH;

e 3CTeTUYECKOe OTHOWEHWA K MMUpPY, TFOTOBHOCTb K 3CTeTMYECKOMY 06YCTPOWCTBY
COOCTBEHHOrO 6bITa.

JIn4HOCTHbIE pe3ynbTaThbl B Cpepe OTHOLLIEHNI 06yYatoLLMXCA K CEMbe U POAUTENSAM, B TOM YUC/ie
NOArOTOBKA K CEMEMHOW XUN3HU:

* OTBETCTBEHHOE OTHOLWIEHMWE K CO3[aHUK CEeMbW Ha OCHOBE OCO3HAHHOIO MPUHATUSA
LLEHHOCTEWN CEMENHOW XU3HU;

* MONIOXKUTENbHbIN  06pa3  ceMbW, poguTenscTBa  (OTUOBCTBA W MaTepPUHCTBA),
NHTEpMopu3aumns TpaguLNOHHbIX CEMENRHbIX LLeHHOCTEN.

JInyHOCTHbIE pe3ynbTaTbl B CPepe OTHOWEHMA Obyvalowmxca K Tpyay, B cepe coumasnbHO-
9KOHOMWYECKUX OTHOLUEHWIA:

* YBaXeHMWe KO BCeM (popMam COH6CTBEHHOCTU, FOTOBHOCTb K 3aliMTe CBOEN COOCTBEHHOCTMH,

e 0CO3HaHHbIN BbIOOP BGyAayllel npogeccun Kak nyTb U Cnocob peannsaymm cob6CTBEHHbIX
YXWU3HEHHbIX MN/1aHOB;

* TOTOBHOCTb OOyvawlMUxcs K TPyAoBOMN NpodeccroHanbHOM [esATeNbHOCTU Kak K
BO3MOXHOCTU y4yacTuUd B pPEWeHUN JINYHbIX, OOLLECTBEHHbIX, T0CYAapCTBEHHbIX,
o6l eHaUNoHanbHbIX NPo6ieM;

* NOTPeOHOCTb TPYAUTLCA, YBaXXEHMEe K Tpyay U NAAM Tpyda, TPYAOBbIM JOCTUXEHUAM,
[06pOCOBECTHOE, OTBETCTBEHHOE WM TBOPYECKOE OTHOLIEHWE K pasHbiM BMAam TPyLOBOW
LeATeNbHOCTH;

* TOTOBHOCTb K CamM006CNy>XuBaHWt, BKIOYas 0Oy4veHWe U BbINOMHEHME AOMALIHUX
0653aHHOCTEN.

JlnyHoCTHbIE pe3ynbTaTbl B cihepe (HU3MYECKOro, MCUXONOrNMYecKoro, coumanbHOro wu
aKkaflemmyeckoro 61arononyymns obyyaroLmnxes:
* (hM3nYecKoe, 3MOLMOHAIbHO-MCUX0/IOrNYECKOE, counansHoe 6naronony4ue
obyyvaroLmxcs B XM3HM 06pa3oBaTe/IbHON opraHn3auum, owyuieHe 4eTbMu 6€30MacHOCTH
N NCUXONMOFMYECKOro KomopTa, MHGOPMALMOHHOW 6€30MacHOCTH.
MnaHnpyemble MmeTanpegmeTHble pe3ynbTaTbl ocBoeHNa OOl

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS OCHOBHOW 06pa3oBaTe/lbHONW Mporpammbl
npeAcTaBfeHbl TPEMA rpynnamMu YHUBepcanbHbIX y4ebHbIX gercTeuii (YY ).

PerynsatuBHble YHUBepPCcasbHble yYeOHble eCTBUSA

BbII'IyCKHI/IK HayynTca:

e CaMOCTOSITENIbHO OMpefensTb Uenu, 3afjaBaTb NapameTpbl U KPUTEPUM, MO KOTOPbIM MOXHO
onpefennTb, YTO LeSlb AOCTUTHYTA;

* OUeHMBaTb BO3MOXHbIE MOCNEACTBUS AOCTUXEHUA MOCTaBAEHHOW LEenn B LeATe/IbHOCTH,
COOCTBEHHOW XXNU3HWN M XXN3HWN OKPY>XKatoLLNX NH0AEeN, OCHOBbLIBAsACb HA COOBPaXKEHUAX 3TUKK
n mopanu;

* CTaBWUTb U (hOpMYy/nMpoBaTb COOCTBEHHbIE 33jayn B 06pa3oBaTelbHOW AeATeNIbHOCTU U
YXU3HEHHbIX CUTyauusaXx;



OueHMBaTb pecypcbl, B TOM 4uCne BPemMs W [pYyrve HemaTepuanbHble Pecypchl,
HeobXxoAuMble ANS AOCTVXKEHMS NOCTaBNEHHOW LIeNu;

BblOMpPaTh NyTb [AOCTVMDKEHUS LW, NnaHupoBaTh pPeLleHne MOCTaB/EHHbIX 3aaau,
ONTUMU3NPYA MaTepuanbHble N HeMaTepuanbHble 3aTpaThl;

OpraHn3oBbIBaTb 3PMEKTUBHbLIA MOUCK PEecypcoB, HeEOOXOAMMbIX [ANn8 AOCTMXKEHUS
NOCTaB/IEHHOW Uenu;

COMOCTaBNATb MONYYEHHbIV pe3ynbTaT AesATeNbHOCTM C NOCTaBNEHHON 3apaHee Lefbio.
Mo3HaBaTeNbHble YyHUBepCasbHble yUuebHble AelicTBUSA

BbIMYCKHUK HayunTCA:

NCKaTb M HaxoAWTb 0606LLEHHbIE CNOCOOLI peLleHns 3a4ay, B TOM YMCAEe, OCYLLECTBAATH
pa3BepHYTbIN MH(POPMALIMOHHbLIA MOUCK M CTaBUTb Ha €ro OCHOBe HOBble (Y4YebHble U
no3HaBaTte/ibHble) 3aja4u;

KPUTUYECKN OLEHMBaTb W WHTEPNpPeTMpoBaTb MHMOPMaUM0 C pasHbIX NO3MLMIA,
pacno3HaBaTb M ()MKCMPOBaTb MPOTMBOPEUNS B UHOPMALLMOHHBIX NCTOUYHUNKAX;
MCNONb30BaTb Pa3MUHble MO/JEeNbHO-CXeMAaTMUYECKMe CcpefacTBa ANa npeAcTaBNeHUS
CYLLECTBEHHbIX CBS3ei W OTHOLIEHWI, a TakKXe MNPOTUBOPEYNA, BbISBMIEHHbLIX B
NHOPMaLIMOHHbIX UCTOYHMKAX;

Haxo4uTb U NPUBOANTbL KPUTMYECKME apryMeHTbl B OTHOLUEHWUW AEWCTBUIA U CYXAEHUN
APYyroro; CrOKOWHO M pPa3yMHO OTHOCUTbCS K KPUTUYECKMM 3aMeyaHMAM B OTHOLUEHUU
COOCTBEHHOIO CYX[EeHUsi, paccMaTpmBaTb UX KaK pecypc COGCTBEHHOIO pa3BUTUS;
BbIXOAMTb 3a paMKK y4yebHOro npegmeTa M OCYLIECTBAATb LieNieHanpaBieHHbIi MOUCK
BO3MOXXHOCTEN ANA LWNPOKOro nepeHoca CpeacTs U CNOco60B AeNCTBUS;

BbICTpauBaTbh MHAMBUAYaNbHYH 06pa3oBaTeNbHYH TPAEKTOPUIO, YUMUTbIBAs OrpaHUYEHNs
CO CTOPOHbI APYTUX YYAaCTHUKOB N PeCYPCHbIE OFPaHNYEHNS;

MEHSATb W YePXXNBaTb Pa3Hble NO3ULINK B MO3HABATENIbHOI AeATENbHOCTMN.
KoMMyHUKaTUBHbIE YHUBepPCasibHble y4ebHble AeACTBUSA

BbII'IyCKHVIK HayynTca:

OCYLLECTBNATbL [€N10BYH0 KOMMYHMKALMIO KaK CO CBEPCTHUKAMM, TaK 1 CO B3POC/NbIMU (Kak
BHYTpM 06pa3oBaTeNbHOM OpraHM3aumu, Tak 1 3a ee npegenamu), nogdbupaTb NapTHepoOB
AN OenoBOM  KOMMYHMKaUMW  UCX0Ad M3 COOOpaXkeHWi  pe3yNbTaTMBHOCTU
B3aMMO/ENCTBUSA, a HE NIMUYHBIX CUMNATUIA;,

Npu OCYLLECTBNEHUN TPYNNoBOK paboTbl ObiTb KaK PYKOBOAMUTENEM, TaK W UNEHOM
KOMaHbl B pa3HbiX ponsx (reHepatop wuaeh, KPUTUK, WCMONHUTENb, BbICTYMalOLLWNA,
3KCnepT U T.4.);

KOOPAMHUPOBAaTb W BbIMOAHATL pPaboTy B YCNOBMAX peasbHOr0, BUPTYanbHOro W
KOMOMHMPOBAHHOT0 B3aMMOAENCTBUS;

pa3BepHYTO, JNIOTMYHO U TOYHO wM3naraTb CBOK TOYKY 3PEHUSS C WCMNONb30BAHWEM
afieKBaTHbIX (YCTHbIX U MUCbMEHHbIX) A3bIKOBbIX CPEeACTB;

pacno3HaBaTb KOH(/IMKTOreHHble CcUTyauunm W npeaoTBpaliaTb KOHMAUKTBI A0 WX
aKTUBHOI (ha3bl, BbiCTpaMBaTb AENOBYH M 06pa3oBaTeNbHYH) KOMMYHWKaUWIO, n3beras
NUYHOCTHbIX OLEHOUYHbIX CYXAEHWUIA.



1.2.3. Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThI

B pesynbrate usydeHus yqeOHOro npeaMera « XUMHs» Ha YPOBHE CPEAHETO 0OIIero oopaso-

BAHUS 8bINYCKHUK HA Yely0eHHOM YPOGHE HAYHUMCHL:

pacKpeBaTh HAa TPUMEPAX POTb XHMHUH B (POPMHPOBAHWH COBPEMEHHOM HAYyYHOW
KapTHHBI MHPA U B MIPAKTUYECKOH JEATEIFHOCTH YEIIOBEKA, B3AMMOCBI3b MEXKIY XUMHEH
W IPYTUMH €CTECTBEHHBIMU HAYKAMHU;

WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBIIEHUE M 3BOJIOLUIO OPraHUYECKOW XHMHUHU Kak
HAYKHU Ha Pa3IMYHbIX HCTOPUYECKUX dTAIax €€ pa3BUTHS;

YCTAHABIMBATH MPUUMHHO-CIIECTBEHHBIE CBA3H MEKIY CTPOEHHUEM aTOMOB XUMUYECKHX
3JEMEHTOB M TNEPUOJAMYECKUM H3MEHEHUEM CBOMCTB XHMMHMUYECKHX 3JIEMEHTOB U MX
COEIMHEHUIN B COOTBETCTBHM C IMOJIO)KEHHEM XUMHUYECKUX 3JIEMEHTOB B MEPUOJAUYECKOU
CUCTEME;

aHAIM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BELIECTB, MPUMEHSAA MOJIOKEHUSI OCHOBHBIX
XUMUYECKUX TEOPUH: XHMMHYECKOTO CTPOEHHSA OPraHMYecKuX coeauHeHud A.M.
bytnepoBa, cTpoeHMss atomMa, XUMHWYECKOMW CBS3H, 3SJIEKTPOJIMTHYECCKOWM JUCCOLMALHHA
KHCIIOT W OCHOBAaHUM; YCTAHABIMBaTh MPUYUHHO-CIIEJCTBEHHBIE CBA3H  MEXKIY
CBOMCTBAMM BEILECTBA U €TI0 COCTABOM U CTPOEHHUEM;

MPUMEHATH TMPaBUIa CUCTEMATHYECKOW MEKIYyHAPOJHOH HOMEHKIATYphl Kak CpelacTBa
pasnuyueHHs U UAECHTH(PHUKAIIMH BENIECTB TI0 WX COCTABY M CTPOCHHIO;

COCTaBJIATHh MOJIEKYJIIPHBIE M CTPYKTYPHBIE (POPMYIIBI HEOPTAHUIECKUX U OPTaHUYECKHUX
BEIIECTB KAaK HOCHUTENEH WHPOPMAIWKH O CTPOCHHMH BEIIECTBA, €r0 CBOWCTBAX U
MPUHAJIEKHOCTH K OIMPEAETIEHHOMY KJIacCy COEAUHEHHM;

OOBACHATh TPHPOAY H CIOCOOBI OOpPa30BaHWA XHMHUYECKOH CBS3HM: KOBAJICHTHOU
(MONAPHON, HEMOJSAPHOM), HOHHOW, METAJUIMYECKOHW, BOJOPOAHOH — C  IIEIBIO
OMpeAesieHUs] XMMHYECKOH aKTUBHOCTH BEILECTB;

XapaKTEepPH30BaTh (PH3MUYECKHE CBOMCTBA HEOPTAHWYECKHX M OPTaHUYECKHX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTH (PH3HMUYECKHX CBOMCTB BEHIECTB OT THUMNA KPHCTALUTMYECKOM
PEIIeTKY;

XapaKTEPH30BaTh 3aKOHOMEPHOCTH B W3MEHEHHH XHUMHYECKHX CBOMCTB IPOCTHIX
BEIIECTB, BOJOPOJHBIX COCTMHEHHMN, BBICIIMX OKCHAOB U THAPOKCHIIOB;

MPUBOAMUTH MIPUMEPHI XUMHUYECKHX PEAKIMH, PACKPHIBAIOIINX XapAKTEPHBIE XUMUYECKHE
CBOMCTBA HEOPraHUYECKHUX W OPraHUYECKHX BELIECTB H3YYEHHBIX KJIACCOB C LENBIO UX
UACHTU(PUKAIAN U OOBICHEHHS 00JIACTH MPUMEHEHHUS;

OMpEAENIATh MEXAaHU3M PEAKLMH B 3aBUCUMOCTH OT YCJIOBHH MNPOBEACHHS PEAKLMU U
MPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUSA XHMHYECKHUX PEAKUMH Ha OCHOBE THUIIA
XUMHYECKOH CBA3H U AKTUBHOCTH PEAreHTOB;

YCTaHABIIMBATH 3aBUCUMOCTh PEAKIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COEAMHEHHH OT
XapakTepa B3aMMHOIO BIIMAHHUA AaTOMOB B MOJIEKYJaX C LENBIO IMPOTHO3UPOBAHUSA
MPOJYKTOB pEAKLIUU;

YCTAHABIMBATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH U CMEIIEHUS XUMHUYECKOTO
PaBHOBECHS OT PAa3NHYHBIX (PAKTOPOB C LENBIO OMPEICIIEHHS ONTHMAIBHBIX yCIIOBHH



MPOTEKAHUA XUMHYECKHUX TIPOIIECCOB;
YCTaHABIIUBATH TEHETHYECKYIO CBA3b MEKIY KJIACCAMU HEOPTAHHYECKUX M OPTaHHYECKHUX
BEIIECTB /11 00OCHOBAHUSA MPUHIMITHATBHON BO3MOYKHOCTH TOJTyYEHHUS HEOPTAHUIECKUX
W OPraHWYECKHUX COCTUHEHUH 3aJaHHOTO COCTaBa M CTPOCHHUS;

MOJOMPATh PEArcHTHl, YCIOBHUSA W ONPEACTATh MPOMYKTHI PEAKIHMH, MO3BOJSIONINX
peamm3oBaTh JTa0OPATOPHBIE M TPOMBINUIEHHBIE CIHOCOOBI TONYYEHHS BaKHEHIINX
HEOPTAaHUYECKHUX M OPTaHUYECKHUX BEIIECTB;

OTIPENIENATh XapakTep CPeApl B PE3yNIbTaTe THAPOIH3a HEOPTAHUYECKUX H OPTaHUYECKHUX
BEIIECTB M MPUBOJUTH TTPUMEPHI THAPOIIN3a BEIIECTB B IOBCEAHEBHOM JKM3HH YETIOBEKA,
OHMOIOTHIECKIX OOMEHHBIX TIPOIIECCAX W MPOMBIIIICHHOCTH;

MPUBOAUTD TIPUMEPHI  OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHH B  TMPHPOJE,
MTPOU3BOICTBEHHBIX MPOLECCAX H KUIHEAEATENIFHOCTH OPTaHNU3MOB;

00OCHOBBIBATH MPAKTHYECKOE MCTIOTh30BAHAE HEOPTAHHYECKUX M OPTaHUYECKUX BEIIECTB
W MX PEaKIMH B MPOMBIIIJICHHOCTH U OBITY;

BBINIOJHATD ~ XUMHYECKHH  JKCHEPUMEHT 10  PACMO3HABAHUIO H  TOTYYEHHUIO
HEOPTAaHWYECKHX W OPTaHMYECKUX BEIIECTB, OTHOCIIIMXCA K PAa3NIHYHBIM KIaccaM
COCIMHECHUH, B COOTBETCTBHHM C TPABHJIIAMH W TPHEMaMH O€30mMacHOW padoTBl C
XUMHYECKAMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHEM;

MPOBOJUTh PACUYEThl HA OCHOBE XHUMHYECKHX (OpPMYyNT © ypaBHEHHH peaKUWu:
HaXOXKJCHHE MOJIEKYIAPHON (POPMYJIBI OPTAHHYECKOTO BEIIECTBA MO €T0 TIOTHOCTH U
MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOALIMX B €r0 COCTaB, WM TIO MPOAYKTAM CTOPAHHSA;
pacueTsl MaccOBOM JONM (MAacChl) XMMHYECKOTO COCIMHEHHS B CMECH; PACUYETHI MACCHI
(oOBeMa, KOTMYECTBA BEMICCTBA) MPOIYKTOB PEAKITHH, €CITH OTHO H3

BEIIECTB JAHO B M30BITKE (MMEET MPHUMECH); PACUETHl MACCOBOM WM OOBEMHOM JONH
BBIX0/Ia TIPOAYKTA PEAKIIHH OT TEOPETHIECKHA BOSMOKHOTO; PACUETHI TEIUIOBOTO 3(deKTa
PeaKIu;, pacyeTsl OOBEMHBIX OTHOINEHHWH Ta30B MPH XMUMHUYECKHX PEAKIHAX, PACUETHI
Macchl (00beMa, KOJIMYECTBA BEMIECTBA) MPOAYKTA PEAKIMH, €CIIH OJHO W3 BEIIECTB
JaHO B BUJE PacTBOpPa C OMPEACIIEHHOW MAacCOBOM J0JIEM PACTBOPEHHOTO BEIECTBA,
WUCTIONB30BATh METOABI HAYYHOTO TIO3HAHHUS. AHAIW3, CHHTE3, MOJEIHPOBAHHE
XUMHYECKUX TPOIIECCOB U ABJICHUN — TIPH PEIICHUH YIeOHO-UCCIIeTOBATENBCKUX 3a0a4 10
W3YYEHHUIO CBOMCTB, CITOCOOOB MOyYEHHS M PACTIO3HABAHUSA OPTAHHYECKUX BEIIECTB;
BIIA/IETh TIPABUJIAMH O€30TTaCHOTO OOpAMIEHUS C €JIKHMH, TOPIOYAMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMUH,

OCYIIECTBIATh TIOMCK XHMHUYECKOH HWH(OpPMALMHM TIO HAa3BaHUAM, HIECHTH(HKAaTOpam,
CTPYKTYPHBIM (hOopMyJIaM BEIIECTB;

KPUTHYECKH  OLEHWBATh W  HMHTEPNPETHPOBATH  XHMHUYECKYI0  HH(POPMALHIO,
COAEPKAILYIOCA B COOOINEHHAX CPEACTB MaccoBodW MH(popmanmu, pecypcax MutepHera,
HAYYHO-TIOMYJIAPHBIX CTATHAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
LENAX BBIABICHHUA OMMOOYHBIX CYKICHHH M (HOPMHUpPOBAHHA COOCTBEHHOW MO3HIINH;
YCTaHABIIMBATh B3aUMOCBA3H MEXKAY (aKTaMHd W TEOPHEH, NMPUYUHOW H CJEICTBHEM
MPU aHAJIM3E€ TPOOJIEMHBIX CHTyallMid ¥ OOOCHOBAHWH TIPUHHUMAEMBIX PEIICHUN HA
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OCHOBE XMMMUYECKNX 3HAHUIA,

* MNpeacTaBNATb MYTU pelleHnUs rnobanbHbIX NpPo6aem, CTOSWMX Mepef 4Yen0BeYecTBOM,
N NEepcrneKTUBHbLIX HaMpPaBNEHWUI Pa3sBUTUS  XUMUYECKUX TEXHONOrUIA, B TOM 4ucne
TEXHOMOIMA  COBPEMEHHbLIX  MaTepuanoB C  pPasIM4HOM  (DYHKLMOHANBbHOCTLIO,
BO30OHOBNAEMbIX WCTOYHUKOB Cbipbs, NepepaboTKU U YTUAMU3ALUM MPOMbILLNEHHbLIX U
ObITOBbIX OTXO/0B.

BbINYCKHUK Ha yriy6/1eHHOM ypOBHe NoSly4YnT BO3MOXHOCTb HayYUTbCA:

* (QopmMynMpoBaTb LUEAb WCCNeAOBaHWUA, BbIABUTaTb U MNPOBEPATb IKCNEPUMEHTANbHO
rMnoTe3bl 0 XMMUYECKNX CBOWCTBAX BEWECTB Ha OCHOBE UX cOCTaBa W CTPOEHMA, WX
CNOCOBHOCTMW BCTYyNaTb B XMMUYECKME peakuuu, 0 XxapakTepe U NPoAyKTaxpasnnyHblx
XUMUWNYECKUX peaKLuii;

* CaMOCTOATENbHO MNNaHWpoBaTb W MNPOBOAUTbL XWMMWUYECKME  IKCNEPUMEHTbI, C
cobniogeHnem npaBun 6es3onacHoii paboThl ¢ BewecTBaMu U nabopaTOpPHbIM
060pyaOBaHNEM;

* WHTepnpeTupoBaTb AaHHble 0 COCTAaBE W CTPOEHUMN BELLECTB, MONYYEHHbIE C MOMOLLYbIO
COBPEMEHHbIX (PU3NKO-XMMUYECKUX MeT O0B;

* OonucbiBaTb COCTOSHME 31eKTpPOHAa B aTOMe Ha OCHOBE COBPEMEHHbIX KBaHTOBO-
MeXaHW4YeCKUX MnpeacTaBNeHWA O CTPOeHUM aToma AN OObACHEHWS pe3ynbTaToB
CNeKTpanbHOro aHann3a Belw,ecTBs;

* XapakTepu3oBaTb POAb a30ToCOofep>KaWwnux reTepounKINYeCKUX COEANHEHUA 1
HYKNEWHOBbLIX KNCNOT Kak Ba>XHeWlnx 6M0N0TMYeCcKn ak T UBHbIX BELECTB;
MPOrHO3MPOBaTb BO3MOXXHOCTb MNPOTEKAHUA OKWCNUTENbHO- BOCCTAHOBUTENbHbIX
peakuuin, ne>xkauiux B OCHOBE MPUPOAHbIX U NPON3BOACTBEHHbIX MPOLECCOB.

CofepxaHue TemM y4ebHOro Kypca

Tema 1. TeopeTUYeCKME OCHOBbI XUMUMN.

CoBpeMeHHble MpeAcTaBneHns 0 CTPoeHUn aTtoma. Mi3otonbl. PagnoakTnBHoCTb. MoHATME O
npeBpaLLeHNn XMMNUYECKUX 3/IEMEHTOB. Y PaBHEHUA ALEPHbIX peakunin. JBuxeHne 3NeKTpoHa B
aTome. AToMHaa opbuTtanb. KBaHTOBbIE yYMcna: rnasHoe, opbuTasbHOE, MarHUTHOE, CMWHOBOE.
MpuHUUNbl pacnpegeneHns 3/1eKTPOHOB MO 3HePreTUYeCKNUM YPOBHAM M NOAYPOBHAM: MPUHLMN
Maynu, NpuHUMN MWHUMaNbHOW 3Hepruun. [locnepoBaTe/lbHOCTb 3amnoO/IHEHUSA 3/1EKTPOHHbBIX
obonoyek B atomax. Mpasuno B. M. KfieukoBcKoro. PacrpefeneHue aneKTpoHOB No opouTansim.
MpaBuno XyHAa. OMEeKTPOHHbIe U rpagmuyeckme (GopMy/ibl aTOMOB 3/IEMEHTOB MasbiX Y 60/1bLINX
nepnoaos.

CBoicTBa  XMMUYECKUX  3neMeHTOB.  Knaccumkaumss  XUMUYECKUX  3N1EMEHTOB.
MepnoAnYecKnin 3aKOH 1 Nepuogmyeckas cuctTeMa XMMUYECKUX anemeHToB [. V. MeHgeneesa.
XapakTepucTnka XMMUYEeCKUX CBOWCTB 3/1EMEHTOB [NaBHbIX MOArPYNn v MepuofUYHOCTb UX
N3MEHEHUA B CBETE 3/IeKTPOHHOI0 CTPOEHUNA aToOMa.
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Xumuueckas cBa3b. CTpoeHHe MOJIEKYN. BajgeHTHbIE 37€KTPOHbI. BaneHTHOCTh. BaneHTHbIe
BO3MOKHOCTH aTOMOB. Bumpl xumudeckod cBsa3u atomoB. OOpa3oBaHHE KOBAJCHTHOH CBS3H.
CBo¥cTBa KOBAJIEHTHOM CBs3U. MeToa BaJeHTHBIX cBs3ed. IIpeackazaHue reoMeTpuM YacTull U
TUTIA THOPWAM3AIMH ATOMHBIX OPOWMTANEH IEHTPALHOTO aTOMa JUIsi COCIWHEHWW S- U P-
3neMeHTOB cocTaBa ABx. Onpenenenue Tuma raOpUIM3aldy ATOMHBIX OPOUTAIEH IEHTPATBHOTO
aToMa Ay 4yacTHIl (MOJIEKYJI, HOHOB) C KPaTHBIMH CBA3AMH. [Ipenckasanme reoMeTpHYECKOH
(hOpMBI YaCTHUII ¢ HETIOACTIEHHBIMU TTAPaMH 3MeKTPOHOB. [lomapHOCTh CBA3H. JIUTIOTBHBIH MOMEHT
CBSI3H U TUTIOJTHBIA MOMEHT MOJIEKYJIBI, HX B3aMMOCBS3b. BotoOpoaHAas CBA3.

Knaccudukams HeOpraHM4YeCKMX W OPTaHWYECKHX BEmEeCTB. KOmMM4YecTBO BeEIEcTBa.
Momspuas macca. [locrossanas ABorampo. Maccosas (0ObeMHAsi, MOJIbHAS) JOJIS DJIEMEHTA B
COEIUHEHHUH, KOMITOHEHTA B CMECH, NMPHMECH, BBIXOAA MPOAYKTA PEAKIMHA OT TEOPETHUYECKH
BO3MOKHOTO. ['a3000pa3sHO€ COCTOSHHME BEmECTBA. | a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHONICHHH, 3aKOH ABOraapo, OOBETWHEHHBIM Ta30BBIM 3aKOH, ypaBHeHHEe MeHpaemeena-
Knanetipona. Cpennsas monspHas Macca cMecu ra3oB. OObeMHAs U MaccoOBast I0JI1 KOMITIOHEHTOB
ra3oBOM CMECH.

IIpakTHYeCKas YacThb:

Pemmenne pacyéTHBIX 3a7a4 HA BBIUMUCIECHHUE MACCOBBIX JOJIEW 3JIEMEHTOB B COCIMHCHHH,
BBIBOJ (POPMYITBI TI0 MACCOBBIM JOJIIM 3JIEMEHTOB B COC/THHCHHH.

Peimenne pacu€THbIX 3aa4 HAa BBIXO/ MPOAYKTA PEAKIIMH, HA COCTAB CMECEH, MPUMECH.
Tema 2: Xumunyeckasi peakumsl.

OHepreTHKa XWMHYECKHX TIPEBpAIleHUN. OHTanpnws. TermmoBod >(QexT XuMudeckux
peakuui. DHIOTEPMHYECKUE U SK30TEPMUUYECKHE XUMHUUYECKHE peakuuu. TepMOXUMHYECKHE
ypasHeHus. 3akoH ['ecca. OuTporms. Dueprus ['n60ca. Bo3MOKHOCTh MPOTEKAHUS XUMHUYECKUAX
peaKLHi.

CKOpOCTh XUMMUYECKHUX PEAKLMI. 3aBUCUMOCTh CKOPOCTH OT YCIIOBUM MPOTEKAHUSA PEAKLIUH.
3akoH mercTByromux Macc. KoncranTa ckopoctn xumudeckoi peakmmn. [Ipasuno Baut- [N'odda.

HeoOparumbie u oOpaTuMble peakuny. XUMHYECKOE PABHOBECHE W YCIIOBHA €T0 CMEHICHUSA
(npuamn Jle [latense). Koncranta pasHoBecus. PaBHOBECHBIE KOHIIGHTPAITHH.

IIpakTHyeCKas YacThb:

Pemenue pacy€THbIX 33724 MO TEPMOXHUMHUYECKUM YPABHEHUSM.

Pemenue pacy€THBIX 3a7a4 HA BEIYUCIEHUE CKOPOCTH XUMHUYECKOM PEAKLIUH.

OxucnurenpHO-BOoCccTaHOBHTENbHBIE — peakimu  (OBP).  [lpomeccer  okucnenms w
BocctaHoBleHusi. CoctaBnenne ypasHeHmii OBP: meTom >mekTpoHHOTO OanmaHca W METOT
MoJTypeakuud (MOHHO- 3NeKTpoHHBIH Meroxn). Kmaccudurammsa OBP: wmexmonekymnsapHsie,
BHYTPUMOJIEKYJIIPHBIE, JAHCIPOMTOPIHOHUPOBAHUA (CAMOOKUCIIEHHS - CaMOBOCCTAHOBIICHHS).
Boccranosutenu u okucnurenu. BnusHue Ha xapakrep OBP KOHLEHTpanuu BELIECTB, CPEAbI
pacTBOpa, CUIIbI OKUCIHUTENS U BOCCTAHOBUTES, TEMIIEPATYPHI.

[TorATHE 00 3IEKTPOIHBIX TOTEHIHANIAX. DIEKTPOXUMHUICCKUH P HATPSLDKEHUH METAIIIOB.
["ampBaHWYECKHE PIIEMEHTHI. Y CTPOMCTBO TaTbBAHUYECKOTO d1eMeHTa lanusis - Axoou.
DNEKTPONN3 BOJHBIX PACTBOPOB KHUCIIOT, IEIOYEH U COJIEH, PACIIJIABOB COJIEH U LIENIOYEH. 3aK0H
@apanes.
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IlpakTuueckasa 4acTh:

Cocrasnenne ypapHeHud OBP MeTom0M 351eKTpOHHOTO OanaHca W METOA0M TOTyPeaKITHi.
CocTaBneHHe YpaBHEHMM 3JIEKTPOJIM3a, PEIICHHUE PACUETHBIX 33/4a4 C HMCIOJb30BAHUEM
3akoHa Papanes.
PacTBOpBI. Teopust smekrpormmTuyeckod  auccommanuu. CrocoObl  BBIPAXKEHUS
KOHIICHTPALIMHU PACTBOPA. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIEPATYPHI.
ONEKTPOIUTHI U HEINEKTPOIUTHL. DNEKTPOIUTHYECKAs JUCCOLMALIMA B PACTBOPaxX M paciuiaBax.
Ponp BoABI B mpolLiecce 3NMEKTPOTUTHUECKON auccoruanuu. Crenenb auccouyanuu. CUITbHBIE U
cnmabpie AneKTpouThl. KOoHCTaHTa auccomuanui. XHWMHYECKHE CBOWCTBA KHCIIOT, COJNEH H
OCHOBAaHHUH B CBETE TEOPHH SJICKTPOIUTHUECKON TUCCOLAALINH.

HeoOparumenii rumponn3 OwHapHbIX coequHeHWd. OOpaTHMBIA THAPOIU3  COJEH.
HeobOpaTumsriii coBMecTHBIN THAPOH3. CTEMEeHh MPOTOIN3a U KHCIIOTHOCTH cpeabl. CMenieHne
PaBHOBECHS TIPOTOJIH3A (ICHCTBUE TEMIIEPATYPhI, KOHIICHTPAIIUH, OJTHOMMEHHBIX HOHOB).
IIpakTHYeCKas YacTh:

CocTaBieHre MOJIEKYISIPHBIX U HOHHBIX YPAaBHEHHM, PEAKIIMHA THAPONH3A COJICH, OWHAPHBIX
COEIMHEHUM, OPTAHHUYECKUX BEIIECTB.

DopMBI OPraHU3AIMH VUEOHBIX 3aHATHH

1. Ypok OTKPBITHI HOBBIX 3HAHWUU: IPOOJIEMHBIA YPOK, Oecea, MyTbTHMEIHA-YPOK, UTPa, YPOKH
CMEIIAHHOTO THIIA.

2. Ypok pedrekcrud: TpakTUKyM, KOMOMHHPOBAHHBIN YPOK.

3. Ypok OOmEMETOIOIOTHYECKOH HAMPABICHHOCTH (CUCTEMATH3allMH 3HAHWH). KOHKYPC,
3KCKYPCHs, YPOK-UTPa

4. Ypox pa3BHBAIOMIETO KOHTPOJA: MUChbMEHHBIE PA0OTHI, YCTHBIE OMPOCHI, TBOPUECKUI OTUET,
3aIIMTa IPOEKTOB, TECTUPOBAHUE.

OCHOBHBIEC BH/IBI YYEOHOU IEATENHHOCTH

CO CJIOBECHOM (3HAKOBOM) OCHOBOM:

1. Caymanue 0ObICHEHUN YUUTETIS.

CnyimaHve ¥ aHaJIu3 BBICTYTUIEHUH CBOMX TOBapHLIEH.
CamocTosTensHas padoTa ¢ yIeOHHUKOM.

Pabora ¢ HayYHO-TIOMYIAPHOM TUTEPATYPOH.

A

Harmicanue pedepatos u 10KIaI0B.
6. Cucremaruzaus y4eOHOTO MaTeprana.
HA OCHOBE BOCIPHATHS JIEMCHTOB JACHCTBUTEIbHOCTH:

1. Habmoaenwue 3a IeMOHCTPAIIUSAMH YUUTEIIA.
2. IIpocmoTp yueOHBIX (PHUITBMOB.
3. O0ObsicHeHHE HAOIOMAEMBIX ABJICHHI.
4. N3yvyenue yCcTporucTBa MPUOOPOB IO MOACITIIM M YEPTEKAM.
5. Anamm3 poONeMHBIX CHTYaLUH.
C IPAKTHYECKOU (OTBITHON) OCHOBOM:

1. Pemenune s3kCcIEpUMEHTAIBHBIX 3a0a4.
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Pabora ¢ pa3gaToYHBIM MaTEPHATIOM.

COop u knaccudpuKams KOJIJIEKIIHOHHOTO MaTepHaa.
BrimomHeHre pOHTATEHBIX 1a00paTOPHBIX PAOOT.

BrimotHeHHE paboT MPaKkTHKyMa.

COopka mpuOOPOB M3 TOTOBBIX JETAICH W KOHCTPYKITHM.
BrisiBIieHHE M ycTpaHEHHE HEUCTIPABHOCTEH B TIpHOOpax.
[TocTpoeHre THITOTE3bI HA OCHOBE aHAJIM3a HMEIOIIHUXCS TAaHHbIX.
. IlpoBeneHme MCCIIEA0BATEIHCKOTO SKCIIEPUMEHTA.

A P RSN U i

10. MopenupoBaHue U KOHCTPYHUPOBAHUE.

MYHUIMTIATBHOE 00111€00PA30BATENBHOE YUPEKACHHUE

"Cpennsis  mkona Ne 29 TpakTopo3aBoackoro paiiona Bonrorpama"
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KAJIEHIAPHO-TEMATHUYECKOE

[INTAHUPOBAHUE

XUMUSA: NPAKTUKYM

(HanMCHOBAHHUC YUCOHOH JUCIUTUTHHBI)

11

( xmacc)

[TmanupoBaHne COCTABICHO HA OCHOBE paboue mporpamMMel

B cootsercTBum ®I'OC cpemnero odmero oOpa3oBaHus

( ©I'OC HauaMPHOTO, OCHOBHOTO, CPEIHETO 00mero 00pa3oBaHHA )

KonunuecTso wacos Bcero: 34 , BHeAemo ldac

2024 — 2025 y4eOHbIi TOT

r. Boarorpan



KAJIEHAAPHO-TEMATUYECKOE IUVIAHHMPOBAHHUE
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HasBanwe pasnena, Tema ypoka

Jlara

I1aH

¢akr

Koppexuus

Tema 1. TeopeTnueckue 0CHOBbI XUMHH (5 4acoB)

CoBpeMeHHbIE PECTABIIEHUSA O CTPOCHUH
aToMma. DIEKTPOHHBIE KOH(PUTYPALIUH AaTOMOB.
KBanTtosble uncia. Pemenue 3agaHui yacta A

(3amanme 1).

05.09

05.09

[Tepuoauuecknii 3aKOH U IEPUOIHYECKAS

CHCTEMAa XMMHYECKHUX 3jieMeHTOB J[. 1.

MeHnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS

XUMHYECKUX CBOHCTB 3JICMCHTOB M HX
COCMHECHUH MO TICPHUOIaM U TPYyIIIaM.
Pemenue 3amanmii vactu A (3amanue 2).

12.09

12.09

DNEKTPOOTPULIATENBHOCTh. CTENIEHD
OKHUCJICHHUS U BaJICHTHOCTh XUMHYECKUX
37EMEHTOB. Pemnenue 3aganuii yactu A
(3amanme 3).

19.09

19.09

XHUMHAYECKas CBA3b. BUABI XUMHYECKHX
CBSI3€M: KOBaJICHTHAS, HOHHAA,
MeTaJNIMuecKas cBsi3u. BemecTsa
MOJIEKYJIAPHOTO Y HEMOJIEKY IS PHOTO

26.09

26.09
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CTPOECHUA. THI KPUCTANIMYECKOW PEIIETKH.
Pemenue 3amanmii vactu A (3amanue 4).

[TpraunHBI MHOTOOOPA3Hs BEMIECTB: H30OMEPHS,
TOMOJIOTHS, ATUIOTPOTIHS, H30TOTHSA. Pemmenne
3agaHuid 9acTu A (3amanus 4,11).

03.10

03.10

Tema 2. Heopranuyeckue Beulectsa (8 yacos

)

Knaccudukamms u HOMEHKIIaTypa
HEOPraHWYECKUX COEAUHECHUU. PemeHue
3agaHuid 9acTH A (3amaHue 5).

10.10

10.10

XapakTepHbIE XUMHYECCKHE CBOMCTBA
MPOCTBIX BEHIECTB — METAJUIOB: IIEIOYHBIX,
METOYHO3EMEITLHBIX, MAarHus, aTFOMHHUS,
MEPEXOAHBIX METAJIOB. MEIH, IMHKA, XpOMa,
JKeJesa.

17.10

17.10

XapakTepHbIe XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — HEMETAIIOB. BOJAOPO/A,
raJIOT€HOB, KUCIOPOJA, CEPBI, a30Ta,
docdopa, yriepoaa, KpeMHHUI.

24.10

24.10

XapakTepHbIE XUMHYECCKHE CBOMCTBA
OKCHIIOB. OCHOBHBIX, aM()OTEPHBIX,
KHCIIOTHBIX. XapaKTePHbIE XUMHUYECKHE
CBOMCTBA OCHOBAHHUH M aM(OTEPHBIX
THIPOKCHUJIOB.

07.11

07.11

10.

XapakTepHble XHMHWYECKHE CBOMCTBA

KHUCJIOT. XapaKTEPHbIE XUMHYECKHE

14.11

14.11
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CBOWCTBA COJIEW: CPEIHHX, KUCBIX,
OCHOBHBIX; KOMITICKCHBIX (HA TIpUMEpE
COETMHEHUH ATIOMHHHS W IIHHKA).

11.

Pemenne TecToBBIX 3amanui 6,7,8 yactu A

18.11

18.11

12.

B3auMOCBA3bpa3IUUHBIX KJIaCCOB
HEOPTraHUYECKUX BEIIECTB. PemeHue
TECTOBBIX 3aJaHUHN 9 yacTH A.

25.11

13.

Pemenne TecToBhIx 3amannii 31 yactu B.

02.12

Tema 3. Opranuyeckue BeriecTBa (9 4acoB)

14.

Knaccupukamms u HOMeHKIaTypa
OPraHHYECKHUX COEAUHECHHM. Pemenue
3amanuii yact A (3amanue 10).

09.12

15.

XapakTepHbIE XUMHYECCKHE CBOMCTBA
apOMATHYECKHUX YTIIEBOAOPOIOB (OCH30/Ia U
TOMOJIOTOB O€eH3071a, cTHpona) Pemenne
TECTOBBIX 3adaHuM 12,14 vacth A.

16.12

16.

XapakTepHbIe XUMHYECKHE CBOMCTBA
MPEACIbHBIX OJJHOATOMHBIX U MHOTO-
ATOMHBIX CTIUPTOB, (eHoNa Pemenne
TECTOBBIX 3adaHui 12,15 yact A.

23.12

17.

XapakTepHbIE XUMHYECCKHE CBOMCTBA
aNbJIETHIOB, KAPOOHOBBIX KHCJIOT, CIIOKHBIX
s¢upos Pemenune TecToBhIX 3amaHui 12,15
yacTu A.
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18.

XapakTepHble XUMUYECKHE CBOMCTBA
A30TCOJICPKAIMUX OPTAHUYECKUX CO-
eIUHCHUM, aMUHOB X AMHHOKHUCIIOT.
Baxxueiimue crmocoObl TOTy4eHHUS aMUHOB U
AMHHOKHUCJIIOT. Pemmenue TecTOBBIX 3aaHUH 13
qacTH A.

19.

buonornyuecku BaykHbIE BEINECTBA: JKUPHI,
OeITKH, yTIIeBOABI (MOHO- CaXapHIbl,
JUcaxapuabl, ToJucaxapuisl). Pemenue
TECTOBBIX 3adaHuil 13 yacTu A.

20.

B3anmocCBA3b OpraHnyecKux COCTMHEHUH.
Pemenue 3anannii vactu A (3amanue 16).

21.

Peaknyu, moATBEPKIAOIIUE B3aUMOCBA3h
OPraHUYECKUX COCIMHEHHN. Pemmenne
3aganuii yactu B (3amanume 32).

22.

Pemmenue 3a1a4 Ha YCTAHOBJICHHC

MOJIEKYJIIPHON M CTPYKTYPHOH (POpMyIIBI
BemiecTBa. Pemenue 3amanuii 33 yactu B.

Tema 4. Xumuueckasi peakuus (12 yacos)

23.

Knaccudukarms XuMHIeCcKuX peaKiiiuil B
HEOPTraHWYECKON U HEOPTraHWYECKON XUMUH.
Pemenue 3anannii vactu A (17 3amanue).

24.

CKOpOCTh XUMUYECKUX PEAKLIMM.
3aBUCUMOCTb CKOPOCTH OT YCJIOBHH
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MPOTEKAHUA peakUHU. Pemenne 3a1anui
yactu A(18 3amanue).

25.

OOpaTtuMble 1 HEOOPATUMBIE PEAKIIHH.
XHAMUYECKOE PABHOBECHE U YCIIOBHSA €TO
cmentenwus (ipuaImn Jle- [latense). Pemenne
3amanuii yactyu A (3amanue 22,23).

26.

TermoBoit 3PpdekT XUMHIECKUX PEAKITHM.
Tepmoxumuueckue ypaBHEHHS PEAKIHIH.
Pemenne pacu€THeIX 33124 MO
TEPMOXHMHUYECKAM ypaBHEHUAM. Pemenue
3agaHuii yactu A (3amanue 27).

27.

BoruucrieHns Macchl MPOAYKTa PEAKLUH, €CITH
Macca UCXOJHOTO BEIIECTBA, COAEPKUT
ONPEACICHHYIO IO npuMecen. Pemenne
3amaHuii yactu A (3amanue 28).

28.

BrruancieHns MacChl MPOAYKTa PEAKIIUH, €CITH
OJTHO W3 UCXO/HBIX BEMIECTB JAHO B H30BITKE.
Pemenue 3anannii vactu A (3amanue 28).

29.

OKUCTHTETHPHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
[Tporecchl OKUCIEHUS U BOCCTAHOBJICHUS.
Pemenne 3amanmnii vactu AB (3amanue 19,29).

30.

ONEKTPOIN3 BOAHBIX PACTBOPOB KHUCIIOT,
IIEJOYEH U COJIEH, PACILJIABOB COJIEU U
menouel. 3akoH Dapanes. Pemenue 3ananuii
yactu A (3amanue 20).
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31.

PacTBopel. Pacuétel ¢ ucnonp3oBaHUEM
MOHATHH «PAaCTBOPHUMOCTBY,

«MaccoBas IO BEMIECTBA B PACTBOPEY.
Pemenue 3ananmii vactu A (3amanme 26, 34).

32.

OnekTponuTHieckas nuccounausi. CHIIbHbIE
Y CITa0BIE DJICKTPOJMTHL. Peakimu HOHHOTO

oOmeHa. Penienune 3amanmii vactu A (3agaHue
24).

33.

IMuaponus coneit. Cpena BOAHBIX PACTBOPOB:
KHCIas, HeUTpanpHasi, menoyHas. Pemenue
3amaHui yact A (3amanue 21).

34.

OOmmue HayYHbIE TPUHIIAITEI XUMHYECKOTO
MPOU3BOJACTBA. XUMHUYECKOE 3arpsi3HEHUE
OKPY2KAIOLIEN CPEABI U €r0 MOCIEACTBH.




