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Pabouas mporpamma 1no XMMHH MOCTPOEHA HA OCHOBE (PyHIaMEHTAJIHLHOTO
sllpa COAepKaHUsI OCHOBHOTO 00IIEero oOpa3oBaHMs, TPEOOBAHUM K pe3ylibTaTam
OCBOCHHUSI OCHOBHOW 0Opa3oBaTelIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHusi, TPeOOBaHUI K CTPYKType OCHOBHOW 0Opa3oBaTelIbHOM MPOTpaMMBI
OCHOBHOTO 00I1IIeT0 00pa30BaHusl, TPONKUCaHHbIX B DeepaibHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTAHJAPTE OCHOBHOTO OOIIEro o0pa3oBaHMUs, a TaKxkKe
KoHnuenuuu ayXOBHO--HPABCTBEHHOTO PAa3BUTUSI M BOCIHUTAHUS Tpa)KJaHUHA
Poccun.

Ha ©0a3ze munentpa "Touka pocrta" oOecreumBaeTcs  peanu3anus
o0pa30oBaTeIbHBIX ~ MPOTPAMM  €CTECTBEHHOHAYYHOW W  TEXHOJOTHYECCKOM
HAIPaBJIICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUHU C  TPEOOBAHUSIMU
3aKOHOJIaTEIHCTBA B cpepe 00pa3oBaHUs U C yIETOM pekoMeHaanuii deaeparbHoro
ormeparopa yuyeOHoro mpenmera "Xumwus'. Pabouas mnporpamma IMO3BOJSET
UHTETPUPOBATh PEANTU3YyEMbIE 31E€Ch IMOAXONbI, CTPYKTYPY M COJEpXkKaHUE IpHU
opranmzanuu ydeoHoro mpenmera "Xumwms" 10-11 xmacc. Hcmonb3oBanue
obopymoBaHus 1eHTpa "Touka pocta" MO3BOJISIET CO3/1aTh YCIOBHUS:

* JIJIS1 pACIIUPEHUS COJEPKAHMSI IKOJIBHOTO XMMUYECKOT0 000PY/IOBaHMUS;

* JUIsl  TIOBBIIICHWS  [O3HABATEIbHOM  aKTUBHOCTH  OOyYalolluxcsi B
€CTECTBEHHOHAYYHOU 00J1acTu;

* I Pa3BUTHS JIMYHOCTH IIKOJIBHUKOB B IIpolecce OOyYeHUs] XHMHUHU, €ro
criocoOHocTel, (OpMUpPOBaHUS U  YIOBICTBOPEHHUS COLMAIBHO 3HAUYUMBIX
WHTEPECOB U MOTPEOHOCTE;

e s pabOThl C OJAPEHHBIMU IIKOJbHUKAMU, OPTraHW3allik HMX pPa3BUTUSA B
pa3IMUHbBIX 001acTsIX 00pa30BaTEIbHON, TBOPUECKOU IS TEILHOCTH.
[IpenonaBanue y4eOHOTO Kypca «XHUMHS» B OCHOBHOM IIKOJIE OCYIIECTBISECTCS B
COOTBETCTBHM C OCHOBHBIMH HOPMAaTHUBHBIMHU JIOKYMEHTAMU M WHCTPYKTHUBHO
METOJUYECKUMH MaTepUaIaMu:

[ 3akon Poccuiickoit ®eneparuu  «O6 obOpazoBanuum B Poccuiickoii
denepanunmn» ot 29.12.2012r. No273-D3;

[] ®denepanbHBI roCynapCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO
oOmiero obpa—30BaHMs, YTBEPXKIAEHHBIM TmpukazoM MunHoOpHayku Poccum ot
31.05.2021 Ne 287 "O6 yTBepx)aeHNU (PenepaabHOro 00pa3oBaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111€T0 00pa3zoBanus"

l Mertonuueckue peKOMEHIAINK 10 peaau3aiuu 00pa3oBaTeIbHbIX TPOrpaMMm
€CTECTBCHHOHAYYHOW U TEXHOJOTMYECKOM HAIMpaBJICHHOCTEH MO OHOJOTUM C
UCIIOJIb30BaHUEM 000pynoBaHus 1ieHTpa «Touka pocta». MeTtoauueckoe nocodue.
— Mockaa, 2021 r

[ Pabouas nporpamma k nuHuu YMK Pymzutuc). Xumusa. 10—11 kmaccesl.
https://rosuchebnik.ru/

[ B coorBerctBHM  C OOIl MAQY TlapamkvHCKas  CpeaHss
o01eoOpa3oBaTeIbHas KO

[Iporpamma 1Mo XuMuM COCTaBIICHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO «x pe3ynbraTaM OCBOCHHsI OCHOBHOUM 00pa30oBaTeIbHONM MPOrPaMMbl CPETHETO



oOmiero oOpa3oBaHUs, HAaNpaBliCHa Ha JOCTI)KCHHE YYAIIUMHUCS JIMYHOCTHBIX,
METaINpPEeIMETHBIX, PEAMETHBIX PE3YJILTATOB 10 XUMHH.

CpenHee o6miee oOpa3oBaHWe — 3aKJIIOYUTENbHAsE CTYICHb OOIIEro
oOpa3zoBanus. M3yueHwe XMMHM Ha YpOBHE CcpemHero ooOmiero oOpa3oBaHUS
HAIPaBJICHO Ha JIOCTHYKCHHUE CIICAYIOIIMX IIEIICH:

° OCBOCHHE 3HAHUM O XMMHYECKOU COCTaBJISII-OHleI\/'I CCTCCTBCHHO - Hay‘{HOﬁ
KapTUHBI MHUpPA, BA)KHCHIIINX XUMHUYECCKUX IMOHATHUAX, 3AKOHAX U TCOPHUAX,
® OBJIa/ICHUC YMCHHAMU IPUMCHATHL ITOJTYYCHHBIC 3HAHUA JIA 00BsICHEHHS

pPa3HOOOPa3HBIX XUMHYECKUX SBJICHUN U CBOWCTB BEIIECTB, OIEHKH PO XUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUN U TTOJYICHUH HOBBIX MaTEPHAJIOB;

. pPa3BUTHE MMO3HABATEIILHBIX NHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH
B TMPOIECCE CaMOCTOSTEIBPHOTO TMPUOOPETEHUS XUMUYECKUX 3HAHUH C
WCITOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB HWHGOpPMAIMM, B TOM  YHCTE
KOMITbIOTEPHBIX;

. BOCIIUTAHUE YOSXKIEHHOCTH B TO3UTUBHOM pOJIM XUMHH B JKH3HU
COBPEMEHHOTO 00111eCTBa, HEOOXOAMMOCTH XUMHUYECKA IPAMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M OKPYXKAIOUIEH cpee;

. OpUMEHEHUE TMOJMYYEHHBIX 3HAHUW M yMeHUH st 0e30MacHOro
WCIIOJIb30BAHUS BEIIECTB U MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MPOU3BOJICTBE, PEIICHUS TMPAKTUUYECKUX 3a7ad B TOBCEAHEBHON JKHU3HH,
MIPEIYNPEKICHUS SIBICHHUN, HAHOCSIINX BPE 3I0POBBIO YEIIOBEKA M OKPYKAIOIIEH
cpene.

N3ydyeHne XMMUM Ha YPOBHE CPEAHErO OOIIEro 00pa3oBaHus HAIIPaBJIEHO Ha
pelleHne CIeAYIONIUX 3a/1a4:

* 3aBEpIIICHUE 00IIe00pa30BaTEIIbHON MOJITOTOBKU B COOTBETCTBUHU ¢ 3akoHOM «(O0
oOpazoBaHuu B POy;

e peasm3anus OpeanpodecCHoOHaILHOTO 00IIero o0pa3oBaHMS, ITO3BOJISIOIIETO
o0ecreynTh MPEeeMCTBEHHOCTh O0IIET0 U MPodheCCUOHATFHOTO 00pa30BaHMUS.

Baxnetimeir 3amadeii oOydyeHHMs] Ha dTare IOJYYSHHUS CpPEaHEro oOIIero
oOpa3oBaHusl SABIAETCS TOATOTOBKA OOYYalOMUXCsl K OCO3HAHHOMY BBIOODPY
JTanabHENIero >ku3HeHHoro myTu. OOydaroniuecs JOMKHBI CaMOCTOSITEIHHO
UCIIOJIb30BaTh MPHUOOPETEHHBIN B IIKOJIE OIBIT JESATEILHOCTH B peaIbHOM KU3HU, 32
pamMKaMu ydeOHOTO Tmporiecca. [JaBHbIE 1LIeTU CpeaHero ooiiero oOpa3oBaHUs
COCTOSIT:

* B (OPMHPOBAHUHU IICIIOCTHOTO TMPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha
PUOOPETEHHBIX 3HAHUSX, YMCHHSIX U CITOCO0AaX JCSITCIIBHOCTH;

* B IMpuOOpEeTEeHUWH OMNbITa T[O3HAHUSA, CAMOMNO3HAHUS, Pa3HOOOpPa3HOU
NEeSATeTLHOCTH;

* B MOJTOTOBKE K OCO3HAHHOMY BBIOOPY 0Opa3zoBareiibHOM M MPOodheCCHOHATBHOM
TPACKTOPHUHU.

OcobeHHOCThIO O0yYeHHS XMMHUU B CpPEIHEH IIKOJIe SBJISETCS OIopa Ha
3HAHMS, TOJIYYCHHBIC TPH W3YYCHUH XUMUU B 8—9 Kiaccax, WX pacIHIMpeHHe,
yIIyOJieHNEe U CUCTEMATH3AITHA.

B wusyueHunm kypca xumMuu Ooiblias poiib OTBOJUTCA XUMHUYECKOMY
AKCIIEPUMEHTY, KOTOPBIH MPEACTABICH MPAKTUIECKUMH paboTamMu, 1a00paTopHBIMU



ONbITAMHA U JEMOHCTPALIMOHHBIMHU 3KcHepuMeHTaMu. OUeHb Ba)KHBIM SIBIISIETCA
coONIOIeHne TMpaBUJ TEXHUKM O€30MacHOCTH TMpu paboTe B XUMHUYECKOU
71a00paTOPUH.

B kauecTBe I1ICHHOCTHBIX OpPHUEHTHPOB XHMMHUYECKOTO 0Opa30BaHMUs
BBICTYIAIOT OOBEKThI, U3y4yaeMbl€ B KypCce€ XHMHH, K KOTOPBIM Yy OOy4aroniuxcs
dbopMupyeTcst IECHHOCTHOE OTHOLIIEHUE.

OcHOBY TO3HABaTEIbHBIX IIEHHOCTEM COCTABJISIOT HAy4yHbIe 3HAHUS U
Hay4YHbIE METOJIbI IO3HAHMSI.

Pa3BuTre MO3HABATENBHBIX LIEHHOCTHBIX OPUEHTALMU COJEPKAHHS Kypca
XUMUH TI03BOJISIET C(POPMHUPOBATH:

* YBaXXUTEIBHOE OTHOLIEHHUE K CO3UIATEIbHOM, TBOPYECKOM JESITEIbHOCTH;

* MOHUMAaHNUE HEOOXOJUMOCTH 3J0POBOT0 00pa3a KU3HH;

* TOTPEOHOCTH B O€3yCIOBHOM BBITOJHEHUH MPaBHIJI 0€30M1aCHOTO MCTOIb30BAHUS
BEIIECTB B MIOBCEIHEBHON KHU3HH,

* CO3HATEJIbHBIN BHIOOD Oynyiel npodeccnoHaIbHOM 1eATEIbHOCTH.

Kypc  xumum  obnajgaer  BO3MOXKHOCTAMU A (OPMUPOBAHUS
KOMMYHHUKAaTUBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTABIIAIOT MPOLIECC OOILIEHUS U
rpaMOTHasi peub, CIOCOOCTBYIOIINE:

* IPAaBWJIBHOMY HCIIOJIb30BAaHUIO XUMUYECKON TEPMUHOJIOTHH;
* DPa3BUTUIO MOTPEOHOCTH BECTU JMAJOl, BBICAYIIMBATh MHEHHE OIIOHEHTA,
y4acTBOBATh B TUCKYCCHUU;
* Pa3BUTHUIO CIIOCOOHOCTH OTKPBITO BBIpAXKaTb U apryMEHTHUPOBAHHO OTCTAUBATh
CBOIO TOUKY 3pPEHHUSI.

OO01ast XxapakTepuCcTHKa Y4eOHOTO MPEeIMETA.

B cucremMe ecTecTBEHHO-HAay4HOrO OOpa3oBaHUS XUMHUSA KakK y4deOHBIH
IpeIMET 3aHUMAET BaXKHOE MECTO B IMO3HAHMM 3aKOHOB MPUPOJBI, (POPMUPOBAHUU
HAyYHOM KApTUHBI MHpPA, XUMHUYECKOHM TIpaMOTHOCTH, HEOOXOMUMOMN st
MOBCEIHEBHOM KM3HU, HABBIKOB 3/I0POBOTO U 0€30MacHOro Jid 4eJoBeKa U
OKpY’Karollel ero cpeibl 00pasza KM3HHU, a TaKK€ B BOCIUTAHUU SKOJOTUYECKON
KyJIbTYpbl, (OpMUPOBAHUN COOCTBEHHOM MO3UIIUU MO OTHOIIEHUIO K XMMHUYECKOM
uH(pOpMaIH, ITOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

YenemwHocTh M3y4deHHs Y4eOHOTo TMpeAMeTa CBsA3aHa C OBJIAJICHUEM
OCHOBHBIMM TOHSATUSIMM XHMHH, HAy4YHbIMU (aKkTaMu, 3aKOHaMHU, TEOPHUIMH,
MPUMEHEHUEM TTOJTyYEHHBIX 3HAHUU MTPU PELICHUU TPAKTUYECKUX 33]1au.

N3yyenne xuMuu Ha 0a30BOM YPOBHE OpPHUEHTHPOBAHO Ha OOEcCHeueHHE
o01eo0pa3zoBaTeNbHON U OOIIEKYIBTYPHOM MOATOTOBKH BBIITYCKHHUKOB.

Conepxanue 0a30BOro Kypca TMO3BOJSIET PACKPBITh BEAyIIME HUIAEH U
OTHCNbHBIC TIOJIOKEHHUS, Ba)XHbIE B II03HABATEIbHOM M MHPOBO33PEHUECKOM
OTHOIIEHUM: 3aBUCUMOCTh CBOMCTB BEUIECTB OT COCTaBa M CTPOCHHS,
00yCJIOBJICHHOCTh MPUMEHEHHUS BEILIECTB X CBOWCTBAMU; MaTepHalIbHOE €IUHCTBO
HEOPraHWYEeCKHX M OpPraHMYEeCKHX BEIIECTB; BO3pPACTAIOLIAS POJb XWUMHUU B
CO3IaHMM HOBBIX JIEKAPCTB M MAaTe€pualoB, B OKOHOMHUHU CBIPbS, OXpAaHe
OKpY>Karoller Cpebl.

Nzyuenue mnpeamera «XuMmus» B 4acTH (POPMHUPOBAHUSA y OOydaIOLIUXCA
HAy4YHOTO MHPOBO33PEHUS, OCBOEHHUS OOIEHAYUYHBIX METOJOB IMO3HAHHUSA, & TAK¥KeE



MPAKTUYECKOT0 MPUMEHEHUS] HAy4YHBIX 3HAHUKA OCHOBAHO HAa MEXMIPEIMETHBIX
CBSI3SIX C MIPEeIMETaMH 00J1acTel €CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAHUTAPHbIX
HayK.

Pesynbrarsl 00ydeHus 10 TPeIMETy XUMHUSL.
[Inanupyemblie TMYHOCTHBIE pe3yabTarbl ocBoeHus:t OOIT:
. OpHUEHTalUs 00yJarouuxcs Ha JOCTH)KEHHE JIMYHOTO CYACThS, pealli3aliio
MO3UTUBHBIX  JKU3HEHHBIX  MEPCHEKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTh U CIIOCOOHOCTh K JHMYHOCTHOMY CaMOOIPEIEICHUI0, CIIOCOOHOCTH
CTaBUThH €U U CTPOUTH )KU3HECHHBIC TIAHBL;

. TOTOBHOCTh U CIIOCOOHOCTH 00€CTIEYnTh ce0e M CBOUM OJTM3KUM JOCTOWHYIO
’KU3Hb B IPOLECCE CAMOCTOSITEbHOM, TBOPUECKOW M OTBETCTBEHHOU AEATEIBHOCTH;
. TOTOBHOCTh W CHOCOOHOCTh OOYyYaromuxcss K OTCTAMBAHUIO JIMYHOTO

JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIpA0OATHIBATh
COOCTBEHHYIO TTO3UITUIO IT0 OTHOIIECHHUIO K O0IIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM
MIPOIIIOTO M HACTOSIIETO HA OCHOBE OCO3HAHUS M OCMBICIICHHS HCTOPHH, TYXOBHBIX
LIEHHOCTEW W JOCTUKECHUN HAIICH CTPaHbI;

. NPUHATHE W peajau3aius IEHHOCTeH 3J0poBOro M Oe3omacHOro obOpasa
JKU3HHU, OEpPEeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UIECKOMY M TICUXOJIOTHYECKOMY 37I0POBBIO;

. HENpUATHE BPEIHBIX NPUBBIYEK: KypEHUs, YHNOTPEOJEHUs aJKoroJs,
HapKOTHUKOB.
. HPaBCTBEHHOE CO3HAaHME M  IIOBEICHHE HAa  OCHOBE  YCBOCHHI

OOIIEYEIOBEUECKIX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHHWA W TIOBEIACHHUS B
MOJUKYIBTYPHOM MHpPE, TOTOBHOCTH U CIOCOOHOCTH BECTH AMAIOT C JPYTUMHU
JIOIBMHU, JOCTUTaTb B HEM B3aUMOIOHUMAHUS, HAXOAWTH OOIIME IEenu U
COTPYIHUYATH JJIS1 UX JOCTHKEHUS;

. CHOCOOHOCTD K COMEPEKUBAHUIO U (POPMUPOBAHNE MTO3UTUBHOTO OTHOLICHHUS
K JIIOSIM, B TOM YHCJI€ K JIMIAM C OTPaHMYE€HHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS U
UHBaIMJAM; OEpexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLICHHE K
($u3NYECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO APYTUX JIIOAEH, yMEHUE OKa3bIBaTh
HEPBYIO IOMOIIIb;

. (opMupoBaHUE BBIPAKEHHOW B MOBEJECHUU HPABCTBEHHOM IMO3UIMHU, B TOM
qHCclie CIOCOOHOCTH K CO3HATENIbHOMY BBIOOpY 100pa, HpaBCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IIEHHOCTEH U HPABCTBEHHBIX
YYyBCTB (Y€CTH, J10JITa, CIIPABEIIMBOCTH, MHUJIOCEPAMS U IPYKEITIO0US);

. pa3BUTHE KOMIETEHIIMA COTPYIHUYECTBA CO CBEPCTHHUKAMHU, JAETbMU
MJTQJIIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeIbHOW, OOIIECTBEHHO IOJIE3HOH,
y4eOHO-HCCIIeI0BATENbCKOM, MPOSKTHON M IPYTHX BUAAX ACSITEILHOCTH.

. MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKd, 3HAYMMOCTH HayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHON MH(pOpPMAIMEil O MEepenOBbIX TOCTHKEHUSAX M OTKPBITHUAX
MHUPOBOIl U OTEUECTBEHHON HayKd, 3aMHTEPECOBAHHOCTHh B HAYYHBIX 3HAHHUIX 00
yCTpOICTBE MUpa U OOIECTBA;

. TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TMPOTSHKEHUM BCEH JKU3HM; CO3HATEJIbHOE OTHOIICHHE K HENPEPHIBHOMY



00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MPO(EeCCHOHAIBHOW W OOIIEeCTBEHHOM
NeSATEeTbHOCTH;

. AKOJIOTUYECKAsT KyJbTypa, O€peKHOE€ OTHOIIEHUS K POJAHOM 3eMIe,
npUpoAHbIM OorarctBaM Poccun W Mupa; TOHMMaHHWE BIMSHUS COLIMAIBHO-
HKOHOMHUYECKHUX IPOILIECCOB Ha COCTOSHUE MPHUPOJHONM U COLMAIBHOW CpEbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE MPHUPOAHBIX PECYpPCOB; YMEHHUS U HaBBIKH
pPa3yMHOTO TIPHUPOMOINOJIb30BAHMS, HETEPIUMOE OTHOLIEHUE K JEHCTBHUSIM,
OPUHOCAIINM Bpe OKOJOTHH; TNPUOOPETEHHE OIbITa HSKOJOrO-HANpaBICHHON
JIeSITENIbHOCTH;

. ACTETUYECKOE OTHOLIECHUS K MHpPY, TOTOBHOCTh K JCTETHUECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA.

. OCO3HAHHBIN BBIOOp OymyIiei mpodeccuu Kak MyTh M CIIOCO0 peanu3aniu
COOCTBEHHBIX KU3HEHHBIX TIAHOB;

. TOTOBHOCTh OOYYalOIIUXCSl K TPYAOBON NpodecCHOHANbHON AesTEIbHOCTH
KaKk K BO3MO)XXHOCTM y4YacTUS B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
rocyJIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

. NOTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPyAy W JIONAM TPyAa, TPYAOBBIM
JOCTHXKEHUSM, J00pOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLICHHE K
Pa3HBIM BHUJIaM TPYIOBOH JESITEIbHOCTH;

. TOTOBHOCTh K CaMOOOCTYKMBaHMIO, BKJIIOUas OOy4YEHUE W BBINOIHEHHUE
JIOMAIIHUX 00s13aHHOCTEH.

[Inannpyemsplie meTanpeameTHblie pe3yabTarsl ocBoeHus OOI:

PerynstuBHbIE YHUBEpCAbHBIE YUEOHBIE JEHCTBUS
BBIIyCKHUK HAay49UTCS:

® CaMOCTOATCIIBHO OIPCACIIATh LCJIN, 3aJaBaTb IMapaMCTpbl U KPUTCPHUH, I10
KOTOPBIM MOKHO OIIPCACINTDL, YTO ICJIb JOCTUTHYTA,
® OLCHUBATb BO3MOXKHBIC ITIOCICACTBHA OOCTHXKCHHA MOCTaBJICHHOM Ocjan B

ACATCIBHOCTH, COOCTBEHHOM KM3HHU U JKU3HHU OKPYKaroIIux JIIO,Z[CI;'I, OCHOBBIBAsACh
Ha COO6pa)KCHI/I$IX 9THUKH U MOpPaAJIN;

. CTaBUTb U (QOopMYyIMpOBaTH COOCTBEHHBIC 3aJa4l B 00pazoBaTEIbHOU
NeSITEIbBHOCTH U dKU3HEHHBIX CUTYalHsIX;

. OLICHHMBaTh PECYpChl, B TOM YHCIE BpeMs U JIpyrHe HeMmarephallbHbIe
pecypchl, HEOOXOAUMBIE JIJIsl 1OCTUKEHUS TOCTABICHHOM 1IeJH;

. BBIOMpATh MyTh MOCTIIKEHUS II€NM, TJIAHUPOBATh PEIICHHE MOCTaBICHHBIX
3a7a4, ONTUMU3UPYS MaTepHallbHbIe U HeMaTepHallbHbIE 3aTPaThl;

. OpraHu3oBbIBaTh A(Q(EKTUBHBI MOUCK PECYpcOB, HEOOXOAUMBIX IS
JOCTHKEHUSI IOCTABICHHOW LIETIH;

. COMOCTABNISTh TOJYYEHHBIM pe3yJabTar JeATebHOCTH C TOCTaBICHHOU

3apaHee 1eJblO.

[To3HaBarenbHBIC YHUBEPCATBHBIC YICOHBIC JCHCTBUS

BBIITyCKHUK HAy4YUTCS:

. HCKaTh M HAXOAHUTh OOOOIICHHBIC CIIOCOOBI PEIICHUS 3a1a4, B TOM YHCIIE,
OCYIIECTBISTh PA3BEPHYTHIN WH(OPMAIIMOHHBIN MMOUCK W CTaBUTh HA €r0 OCHOBE
HOBBIC (y4eOHbIE ¥ TIO3HABATEIIbHBIC) 3a]1a4H;



. KPUTHYECKH OILICHWBAaTh U HWHTEPIPETUPOBATh HH(OPMALMIO C pPa3HbIX
NO3MILIMK, pacro3HaBaTh M (DUKCUPOBATH MPOTUBOpPEUUs B HH(POPMALMOHHBIX
UCTOYHHKAX;

. UCIIOJIb30BaTh  Pa3lUYHbIE  MOJENBHO-CXEMAaTUYeCKHE CpeAcTBa IS
NPEACTaBICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOUICHUH, a TaKKe MPOTHBOPEUHIA,
BBISIBIICHHBIX B MH(OPMALIMOHHBIX UCTOYHHUKAX;

. HAXOAUTh U MPHUBOAUTH KPUTHUECKUE apTyMEHTHl B OTHOILICHUU NEHCTBUN U
CYKJIEHUH IPYTOro; CIIOKOMHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMeUaHUsIM
B OTHOIIEGHWU COOCTBEHHOTO CYXXIEHHUS, paccMaTpuBaTb HUX KaK pPecypc
COOCTBEHHOI'O Pa3BUTHS;

. BBIXOJUTh 332  pPaMKd  y4yeOHOrOo  mpeaMeTra M OCYIIECTBISTH
[EJICHANPABICHHBI MOUCK BO3MOXKHOCTEH ISl HIMPOKOTO TEepeHoca CPENCTB U
croco0oB JIeHCTBHS;

° BBICTpanBaTb MHAWBUAYAJIbHYIO O6pa3OBaT€JII>Hy}O TPACKTOPHIO, YUNTBIBAA
OIrpaHUYCHUS CO CTOPOHBI APYIHX YIHACTHHUKOB U PCCYPCHBIC OTPAHUYCHUAI,
° MCHATH U YACPKHUBATH PA3HBIC ITIO3UIIUH B M03HABATECIbHOM ACATCIIBHOCTH.

KoMMyHMKaTHBHbBIE YHUBEPCAJIbHBIE YU€OHbIE NEHCTBUS

BbIIyCKHUK Hay4UTCS:

. OCYILECTBIIATh JEJIOBYHD KOMMYHUKAIMIO KaK CO CBEPCTHHUKAaMH, TaK U CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEeIbHON OpraHU3alliM, TaK U 3a €€ MpeeiamMu),
no0UpaTh NApTHEPOB MJIsl JEJOBOM KOMMYHHMKAIIMUM HMCXOAS M3 COOOpa)KeHUi
PE3YJIBTaTUBHOCTY B3aMMOJICMCTBHSI, 4 HE JINYHBIX CUMITATUN;

. IIPU OCYIIECTBICHUH T'PYNIOBOM pabOThl OBITh KaK PYKOBOAUTEIEM, TAK H
YIEHOM KOMAaHIbl B pa3HbIX pOJISIX (FE€HEpaTtop WIEH, KPUTUK, HCIOIHUTEINb,
BBICTYIAIOIIN, SKCTIEPT U T.11.);

. KOOPAMHUPOBATH U BBIMOJIHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

. pasBEepHyTO, JIOTMYHO M TOYHO M3JIararb CBOK TOYKY 3pEHHs C
UCIIOJIb30BaHUEM aJIeKBAaTHBIX (YCTHBIX U MMCbMEHHBIX) S3bIKOBBIX CPECTB;

. pacrno3HaBaTh KOH(PIMKTOT€HHbIE CUTYallUH U IPEI0TBpaLaTh KOHQIUKTHI 0
UX aKTHBHOM (ha3bl, BRICTpAUBaTh JIEJIOBYI0 M 00pa30BaTEIbHYI0 KOMMYHHUKAIHIO,
n30eras JMYHOCTHBIX OLEHOYHBIX CYKICHUI.

[IpenmeTHbIE pE3yIbTaThI.

B pe3ynbrare uzyueHus yueOHOro npeaMera « XuMus» Ha YpOBHE CPEAHET0 00ILEro
oOpa3oBaHus:

BolnmyckHUK Ha 0a30BOM ypOBHE HAYyUUTCH:

. packpbIBaThb Ha MpUMEpax pojb XUMUU B (DOPMUPOBAHMHM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA U B IPAKTUYECKON AEATEIBHOCTHU YEJI0BEKA;

. JEMOHCTPHUPOBATh HA MpPHUMEpax B3aUMOCBSI3b MEXIAY XUMHUEH U APYTUMU
€CTECTBEHHBIMH HAyKaMHU;

. pacKpbIBaTh Ha MPUMEPAX MOJOKEHHUS] TEOPUN XUMUYECKOTO CTpoeHHsI A.M.
bytiieposa;

. moHUMaTh pusndeckuii cmpich [lepuoanueckoro 3akona JI.M. Menaeneesa u
Ha €ro OCHOBE OOBSICHATh 3aBHUCHUMOCTb CBOMCTB XHUMHYECKHX D3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB OT IEKTPOHHOTO CTPOEHUS aTOMOB;



. OOBSICHATH TPUYUHBI MHOTOOOpAa3Wsi BEMIECTB HA OCHOBE OOMIMX
MpeACTaBIECHUN 00 UX COCTaBe U CTPOCHUH;

. IPUMEHSTH MPaBUjIa CUCTEMATHYECKOW MEXKTyHAPOAHOW HOMEHKIIATYPhl Kak
CpeNICTBA Pa3IMUYCHUS U UJICHTU(DUKAIIMU BEUIECTB 10 UX COCTABY U CTPOCHUIO;
. COCTaBJISTh MOJICKYJISIDHBIE U CTPYKTYpHbIe (DOpPMYNBI OpraHWYeCKHUX

BEIIECTB KaK HOCUTeNIeHd MH(GOpMAIMH O CTPOSCHUHU BEIIECTBA, €0 CBOMCTBAX H
IPUHAICKHOCTH K OIPEACICHHOMY KJIACCy COCIUHCHUIA,

. XapaKTepPH30BaTh OPraHUYECKUE BEIIECTBA II0 COCTaBY, CTPOCHHIO U
CBOMCTBaM, YCTaHABJIHMBATh MPUYMHHO-CIICCTBCHHBIC CBSI3W MEXIY JIaHHBIMHU
XapaKTePUCTHKAMHM BEIECTBA,;

. MIPUBOAMTH MPUMEPHI XHMHUSCKHX PEaKIUi, PaCKPHIBAIOIIMX XapaKTEePHbBIS
CBOMCTBA TUITMYHBIX MPEJACTAaBUTEIICH KJIACCOB OPraHMYECKUX BEIICCTB C METbI0 X
uacHTH(DUKAIMK U OOBSICHEHUS 001aCTH IPUMCHCHUS;

. IPOrHO3UPOBATH BO3MOKHOCTD IMMPOTEKAHUS XUMUYECKUX PEAKIHI HA OCHOBE
3HAaHMHM O TUIAX XUMHUYCCKOM CBS3M B MOJICKYJIaX PCAarcHTOB M UX PCAKIIMOHHOM
CITOCOOHOCTH;

° HCIIOJIb30BATh 3HAHHA O COCTABC, CTPOCHHHN MU XHMHUYCCKHUX CBOMCTBaX
BCIICCTB IJIA 0e30macHoro IMPUMCHCHHA B HpaKTquCKOﬁ ACATCIBHOCTH,
° IIPUBOAUTD IIPUMCPHI IMPAaKTUICCKOI'O HCIIOJIb30BaHU IMPOAYKTOB

nepepadoTKu HEePTH W TMPUPOAHOTO Tasza, BHICOKOMOJEKYISPHBIX COCIMHEHUN
(MOAMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

. MIPOBOAUTH OIBITHI IO PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: IIULIEPUHA,
YKCYCHOM KHCJIOTBHI, HEMPEIEJbHBIX >KUPOB, TIIOKO3bI, Kpaxmaia, OEJIKOB — B
COCTaBe MUIIEBBIX MTPOAYKTOB U KOCMETUYECKUX CPECTB;

. BIIAJIETh TpaBWIAMH M TNpUeMaMu Oe30MacHOW paboThl C XMUMHUYECKUMU
BELIECTBAMHU U JJTaOOPATOPHBIM 00OPYIOBAHHUEM;
. yCTaHaBIMBAaTh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEAKIMU U CMEILICHUS

XUMUYECKOTO DPABHOBECHS OT pPa3IMYHBIX (PAKTOPOB C IIEJBIO OMpeneNeHus
ONTUMAJIBHBIX YCJIOBUN IMPOTEKAHUSI XUMUUYECKUX MPOLIECCOB;

. IIPUBOJAXTH IPUMEPHI TUAPOJIN3A COJIEH B IOBCEIHEBHOW )KU3HU YEJI0OBEKA;

. IIPUBOJANTH NPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUUM B
IIPUPOJIE, MPOU3BOJACTBEHHBIX MTPOLECCAX U KUZHEAESITEIbHOCTU OPTraHU3MOB;

. NPUBOJUTH TIPUMEPHl XUMUYECKHX PEaKIMil, PaCKpHIBAIOIMIUX OOIIHE
XAMHUYECKNE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJLIIOB;

. MPOBOAUTH PACUEThl HA HAXOXKACHUE MOJIEKYISIPHOU (hOPMYIIBI YITIEBOAOPOAA

IO TIPOAYKTaM CTOPaHUS M MO0 €r0 OTHOCUTEIBHOU TUIOTHOCTH U MacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJISIINUX B €r0 COCTaB;

. BIQJICTh TPaBWJIAMH OE30TacHOTO OOpalleHHs] C CIKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XUMUU;

. OCYIIECTBIISAITh  MOWUCK XUMHUYECKOW HWHGPOpPMAlMU 1O  Ha3BaAHUSAM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (DOpPMYJIaM BEIIECTB;

. KPUTUYECKH OIICHUBATh M MHTEPIPETUPOBATH XUMUUYECKYI0 HH(MOPMAIIHIO,
COJZIEPIKAIIYIOCS B COOOIIEHUSX CPEACTB MAacCOBOM HHGpOpMaIUU, pecypcax
HNuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU



KOPPEKTHOCTU B II€JIIX BBIABICHUS OIIMOOYHBIX CYXACHUA U (HOPMUPOBAHUS
COOCTBEHHOM MO3ULINH;
. OPEACTAaBIATh IYTH PELIEHUS DIOOAIBHBIX MPOOJEM, CTOALIUX MeEpen
YeJIOBEYECTBOM: JKOJIOTHYECKUX, YHEPIreTUYECKUX, CHIPHEBBIX, U POJb XUMHUU B
PELIEHNUN ATUX TPOOIIEM.

BeinyckHuk Ha 0a30BOM ypOBHE MOJIYYUT BO3MOKHOCTh HAYUUThCS:

° HIUTIFOCTPUPOBATL HA IMPUMEPAX CTAHOBJICHHUC W 3BOJIOLIHIO OpF&HH‘IGCKOfI
XUMHH KaK HAYKHU Ha PA3JIMYHbBIX UCTOPUICCKHX ITAlldaX €€ PA3BUTHA,
® HCIIOJIB30BaThb MCTOJbI HAYYHOI'O ITIO3HAHUSA IIPU BBIITOJIHCHUHU IIPOCKTOB U

y4e0HO-UCCIIEeIOBATENbCKUX 3a1a4 M0 U3yUYEHUIO CBOMCTB, CIIOCOOOB MOMyYEHUS U
pacro3HaBaHUs OPraHUYECKUX BEIIECTB;

. OOBSICHATH TPUPOAY H CHOCOOBI 00pa3oBaHUS XUMHYECKOW CBSI3U:
KOBAJICHTHOM (MTOJISIPHOM, HEMOJISIPHOM ), MIOHHOM, METaJIINYEeCKOM, BOIOPOIHON — C
1EJIbI0 ONPEICTICHUS] XMMHUYECKONM aKTUBHOCTH BEILIECTB;

. YCTAHABIIUBaTh T€HETUYECKYIO CBS3b MEXKIY KJIacCaMH OpPraHMYeCKHUX
BEIIECTB JJI1 OOOCHOBaHUS NPHUHIIMIHAIBLHOM  BO3MOXHOCTH  MOJYYEHUS
OpTraHUYECKUX COEANMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;

. yCTaHaBIMBAaTh B3aWMOCBSI3U MEXAy (akTaMu U TEOpUEeH, MPUUYUHON U
CJIEJICTBUEM TIPU aHAJIU3€ MPOOIEMHBIX CUTYalluii U 0OOCHOBAHUM NMPUHUMAEMBbIX
pELIECHUI HA OCHOBE XMMUYECKUX 3HAHUM.

OcHoBHOE conepxanne kypca xumuun 10-11 knacc.
ba3oBblli ypOBEHB
OCHOBBI OPraHUYECKON XUMUU

[losiBieHne W pa3BUTHE OpPraHWYECKOW XHWMHUM Kak Hayku. I[Ipeamer
OpPraHUYeCKOW XUMHH. MeCTO W 3HAaY€HHE OPraHMYECKOM XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK.

XUMHAUYECKOE CTPOCHHUE KakK IOPSAOK COCIMHEHUST arOMOB B MOJIEKYJIE
COINIACHO MX BaJIeHTHOCTU. OCHOBHBIE MOJIOXKEHUSI TEOPUU XUMUUYECKOTO CTPOCHHS
oprannueckux coequHennii A.M. BytiepoBa. YriepoaHblil CKeeT OpraHn4ecKoi
MOJIeKyabl. KpaTHOCTh XMMHUYECKON CBSI3U. 3aBUCHMOCTh CBOWCTB BEIIECTB OT
XAMHYECKOTO CTpOeHUs MoJiekyld. HM3omepus u  wuszomepsl. Ilonstue o
dbyakuvoHanpbHOM  rpynme.  [lpuHimuner  kinaccuduKanMu  OpraHUYECKUX
coequHeHur. Cucremarnyeckas MEXAYyHApOJIHAs HOMEHKJIATypa W TNPHUHIUIIBI
o0pa30BaHus Ha3BaHUN OPraHUYECKUX COCTUHEHUN.

Ankanbl. CTpoeHHME MOJEKYJIbl MeTaHa. [OMOJOTMYECKHI psi aTKaHOB.
T'omonoru. Homenkiarypa. M3omepus ymiepogHOro ckejaera. 3aKOHOMEPHOCTH
M3MeHeHUs (PU3NYECKUX CBOMCTB. XMMHMUYECKHUE CBOMCTBA (Ha MpUMEpe MeTaHa U
ATaHa): PEaKIMy 3aMelleHus (TaJlOTeHUPOBAHUE), ACTUIPUPOBAHUS KaK CIOCOObI
MOJyYECHUSI BAKHEUIINX COCAWHEHUN B OPraHMYECKOM cHHTEe3e. [opeHune meraHa
KaK OJWH W3 OCHOBHBIX HMCTOYHMKOB TeIJIJa B MPOMBIIUICHHOCTH U OBITY.
Haxoxnenue B mpupojie 1 NpUMEHEHNE AKAaHOB. [loHsATHE 0 MUKIIOAIKaHAX.

Ankenbl. CTpoeHHUE MOJIEKYJIbl ATUJICHA. | OMOJIOTMYECKUN psii aJIKEHOB.
Homenkiarypa. M3oMepust yniepogHOro CKelleTa M MOJIOKEHUSI KPATHOM CBS3U B



MoJIeKyJle. XMMUYECKHE CBOMCTBA (Ha MPUMEPE STUJIEHA): PEaKLUU PUCOETUHEHUS
(rajoreHMpoBaHME, TUAPUPOBAHUE, TUApATALMs, THIPOraJIOTEHUPOBAHUE) Kak
croco0 mosyyeHus: (PyHKUMOHAJIBHBIX IPOU3BOJIHBIX YITIEBOJOPOIOB, T'OPEHHUS.
[TonmnMepun3anuss JTWIEHA KakK OCHOBHOE HAaNpPABICHHE €r0 HCIIOIb30BaHUS.
[lonmuaTHneH Kak KPYNHOTOHHAXHBIM IPOAYKT XUMHUYECKOTO IIPOU3BOICTBA.
[Ipumenenue sTuIIeHa.

Anxanuensl U kayuyku. [lonsaTue 06 ankaaneHax Kak yrieBoJopoJax ¢ ABYMs
TBOMHBIMH CBsi3siMU. [lomumepusanus muBmHmIA (OyTaaweHa-1,3) kak crmoco6
MOJIyYCHHS] CUHTETHYECKOTrO Kaydyka. HaTypalbHbBII M CHHTETHYECKUU Kay4dyKH.
Bynkanusanus kayuyka. Pe3una. [IpumeHenne kayuyka v pe3uHbl.

Anxunbl. CTpoeHHE MOJIEKYJIbI alleTUIIeHA. [ OMOJOrnYecKuil psJl aJKHHOB.
Homenknarypa. M3oMepusi yIiepoaHOro CKeJleTa U IMOJOKEHHUs] KPaTHOM CBSI3U B
MOJIEKyJle. XHWMHYECKME CBOMCTBAa (Ha MNpHUMEpe alETWIEHA): PpEeaKUuu
IIPUCOCINHEHHUS (ramoreHupoBaHHue, T'MJIPUPOBAHHUE, ruaparanus,
T'UJIpOraJIOr€HUPOBAaHUE) KaK CIOCO0 MOITYYEHMsI MOJIMMEPOB U APYTUX MOJIE3HBIX
IPOAYKTOB. [OpeHHE alleTHIIEHa KaK UCTOYHUK BBICOKOTEMIIEPATYpPHOTO IIaMEHHU
JUISl CBApKU M PE3KH METAIIIOB. [I[prMeHeHre aneTuieHa.

Apenpl. beH30o Kak MpeACTaBUTENb APOMAaTHYECKUX YITIEBOIOPOIOB.
CtpoeHue Mmosekynbl OeH3osa. XUMHUECKHE CBONCTBA: pEaKLUHUU 3aMELICHUS
(raJJOreHHpoBaHME) KaK CIOCOO TMONY4YEHHS XHMHUYECKHUX CpPEJCTB 3allUThI
pacTeHull, MPUCOEANHEHUS (TUAPUPOBAHUE) KAK JOKA3aTEIbCTBO HEMPEACIBHOIO
xapaktepa 6enzona. Peakuus ropenus. [Ipumenenue 6eH3zouna.

Cruprel. Knaccudukanus, HoOMEHKIaTypa, U30MepHsl CIUPTOB. MeTaHon u
ATAHOJ KaK MPEICTABUTENH MPEACIbHBIX OJHOATOMHBIX CHUPTOB. XHUMHYECKUE
CBOIICTBa (Ha MpUMEpPE METAHOJa W 3TAHOJA): B3aMMOJECHCTBUE C HATPUEM Kak
croco0 YCTaHOBJIEHUS HATMYUS TUAPOKCOTPYIIIbI, PEAKIUS C TaJIOT€HOBOIOPOAAMHU
KaK Croco0 MOJy4eHMsI pacTBOpHUTENEH, Aeruaparanusi Kak Cnoco0 IMoIydeHHus
TWIEHA. Peakius ropeHus: CIHUPTHI KaK TOIUIMBO. IIpuMeHeHue meTaHoia U
sTaHosa. OU3nosornyecKoe AeMCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.
OTUNEHIVIMKOAb W DIMLEPUH KaK IPEACTABUTENN MPEAECIbHBIX MHOTOATOMHBIX
cnupToB. KauecTBEeHHas peaklidsi HA MHOTOATOMHBIE CIUPTHI U €€ IPUMEHEHHE JUIS
pacno3HaBaHUs DIHIEPUHA B COCTAaBE KOCMETHUYECKHX cpelcTB. IIpakrnueckoe
IPUMEHEHUE ITUICHIJIMKOJISA U ITIMLEPHUHA.

®enon. Crpoenne MoJekynbl ¢eHona. B3auMHoe BiIUsSHHE aTOMOB B
MoJiekylie (eHonma. XUMHUYECKHE CBOMCTBA: B3aUMOJIEWCTBHE C HaTpUEM,
TUAPOKCUAOM HaTpusi, OpoMom. [Ipumenenue gpenona.

Anpaeruasl. Metananb (dopmanpierua) U dTaHai b (aleTadbleruja) Kak
NPEICTaBUTENId  MpPEAENbHbIX  albJerunoB. KadecTBeHHble  peakuuu Ha
KapOOHWJIbHYIO Tpynny (peakuus «CcepeOpsHOro 3epKalia», B3auMOJCUCTBHE C
rugpokcugoM Meau (II) m ux npumeHeHue s OOHApYKEHUS MPEAesIbHBIX
aNbJIETUOB B IPOMBIIUICEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTbH ajbJETH/OB.
[Tpumenenue popmanbieruia u aeTaabaeruia.

KapOoHoBbIe KHUCHAOTHI. YKCYCHasi KUCJIOTa KaK MPEACTaBUTENb MPEAEIbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOMCTBa (Ha mpUMepe
YKCYCHOW KHMCJIOTBI): PEAKIIMH C METAJIJIAMH, OCHOBHBIMHM OKCHJIAMHU, OCHOBaHUSIMU



Y COJISIMH KakK IMOJTBEPKICHHUE CXOACTBA C HEOPraHMYECKUMHU KUCIOTaMu. Peakius
TepUPUKALNU KaK CIOCO0 MOTyUYeHHUs CIOKHBIX 3(upoB. [I[puMeHenne ykcycHon
KucNoThl. [IpencraBnenre o BhICIIUX KapOOHOBBIX KHCIIOTaX.

Crnosxuble 3pupsl 1 Kupbl. CroskHbIE 3QUPHI KaK TPOAYKTHI B3aUMOICHCTBUS
KapOOHOBBIX KUCJIOT cO cnupTaMu. [I[puMeHeHne CIoKHBIX 3(UPOB B MHUIIEBON U
nappoMepHOil MPOMBIIUIEHHOCTH. JKUPBI Kak CIOXKHbIE 3(QUPbl DIHIIEpUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. PacTuTenbHble W >KUBOTHBIE >KHPBI, UX COCTAaB.
Pacrio3HaBaHue paCTUTENBHBIX JKUPOB HA OCHOBAaHUH UX HEMPENEIBHOTO XapaKTepa.
[Ipumenenue kupoB. ['mMaponu3 WM  OMBUIEHHE JKHPOB Kak  CIOCO0
IIPOMBIIIEHHOT'O TIOJyYEHHUs COJEH BBICIINX KapOOHOBBIX KUCIOT. MBUIA KakK COJIA
BBICIIMX KApOOHOBBIX KUCJIOT. MOOIIHE CBOKWCTBA MbLIA.

VYraeBonwl. Knaccudukarus yrieBogoB. Haxoxxnenne yriaeBomoB B IPUPOJIE.
['moko3a kak anpaerupgocnupr. bpoxenwe mnmoko3sl. Caxaposza. ['maponus
caxapo3bl. KpaxMan u nesiono3a kak OUOJIOrMYecKrue MOJUMEphl. XUMHUUECKUe
CBOMCTBA KpaxMaJla ¥ LEJUTKJIO3bI (THAPOIN3, KaUECTBEHHAs peakius ¢ HOJ0M Ha
KpaxMall U ee MPUMEHEHUE JUIsl OOHApYKEHUsl Kpaxmalla B MPOIyKTaX MUTaHUsA).
[TpumeHnenrne u Ouonorudeckas posib yriieBoaoB. IloHsTne 00 HMCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentuduxanusi opraHnyeckux coequHeHui. ['eHeTnueckast CBsI3b MEXAy
KJIACCAMHM  OPTaHWYECKUX COECOUHEHUH. THUmbl XUMUYECKMX pEakuuid B
OpraHNYeCKO XUMUHU.

AMUHOKUCIOTHI U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak
am(poTepHble opranuueckue coeauHeHus. llentunHas cBs3b. buonmornueckoe
3HAYEHUE O-aMHUHOKHUCIOT. OOJacTM NpPUMEHEHHsS AMHHOKHUCIOT. benku Kak
npupoanble ouononumepsl. CocTaB U cTpoeHue OenkoB. XMMHUYECKHUE CBOMCTBA
OenkoB: TUApoNn3, JeHarypauusa. OOHapyxkeHHMe O€NKOB TpU  MOMOIIM
Ka4eCTBEHHBIX (IBETHBIX) peakimil. [IpeBpaiienuss OelKOB NUIM B OpraHU3ME.
buonornyeckue QyHkimu O€IKoOB.

TeopeTnyeckre 0OCHOBBI XUMUH

Crpoenue BemectBa. CoBpeMEHHasI MOJENb CTPOEHUS aTOMa. DJIEKTPOHHAs
KoH(purypanuss aroma. OCHOBHOE U BO30YXIEHHbIE COCTOSHUS aTOMOB.
Knaccudukamuss xumMudeckux d1eMEHTOB (s-, p-, d-anmemeHTsl). OcoOeHHOCTH
CTPOEHUS PHEPreTUUECKUX ypoBHEH aroMoB d-anemeHToB. [leproanueckas cucrema
xumudeckux smemeHToB .M. Menneneera. ®uszndeckuii cMbici lepuoguueckoro
3akoHa J[.M. MenneneeBa. [IpyunHBl M 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB
AIIEMEHTOB U HMX COEAMHEHWI MO MepuojaM M TpymnmaM. DJIEKTPOHHAs MpUpoaa
XUMHYECKOW CBSI3U. OJEKTPOOTPUUATENBHOCTh. BHABI XUMHUYECKOM CBA3U
(KoBaJieHTHasl, HWOHHAs, MeETaJUIMYecKasi, BOJOPOAHAas) M MEXaHM3MbI €€
obOpazoBanus. Kpucramimdyeckue u amopdHsbie BemecTBa. TUITBI KPUCTALTHYECKUX
pelmeToK (aromMHas, MOJICKYIspHAas, HWOHHAs, MeTajuIM4yecKas). 3aBHCUMOCTH
(bU3MYECKUX CBOMCTB BEIIECTBAa OT THMA KPUCTAUIMYECKON pemieTku. [IpuauHb
MHOTO00Opa3ust BEIIECTB.

XruMHUYeCcKue peakuuu. [OMOreHHsle U rereporeHHsle peakuuu. CKopocTh
peakiuu, €€ 3aBUCUMOCTh OT DPA3IMYHBIX (PAKTOPOB: MPHUPOIBI pearupyrouux
BELIECTB, KOHLUEHTpPAUUW pPEarupyrouMx BELIECTB, TEMIIEPaTyphl, ILIOMIAIN



PEaKLIMOHHOM MOBEPXHOCTH, HAJIWYUs Karaius3aropa. Ponp Karamm3aropoB B
NPUPOJIE U MPOMBILIUIEHHOM Mpou3BoAcTBe. OOPaTUMOCTh peakiuid. XUMHUYECKOe
PaBHOBECHE U €r0 CMEIIEHUE MO/ JCHCTBUEM Pa3IMUHbIX (haKTOPOB (KOHILIEHTpaIUs
peareHToB WJIM NPOAYKTOB pEaKIUu, HaBICHHUE, TeMIeparypa) IJs CO3JaHus
ONTUMAJIbHBIX YCIOBHM TPOTEKAHUS XUMUYECKUX TIpoleccoB. JlucnepcHbie
cuctemsl. [lonstue o komnounax (3omu, renu). Mctunuele pactBopbl. Peakiuu B
pacTtBopax 3JeKTpoiauToB. pH pacTBopa kKak mnoka3aTeslb KUCIOTHOCTH CpEIBI.
['maponu3 coneil. 3HaYeHUE TUAPOIN3a B OMOJOTMYECKHX OOMEHHBIX MPOLECCaX.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM B MPUPOAE, NPOU3BOJICTBEHHBIX
npoleccax U KU3ZHEJEATEITbHOCTH OpraHU3MOB. OxucCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA ITPOCTHIX BEIIECTB — METAJUIOB INIABHBIX U MOOOYHBIX
noArpynn (Meab, KeIe30) 1 HEMETAJJIOB: BOAOPOJA, KUCIOPOia, FaJOreHOB, CEPHI,
azora, (ocdopa, yriepona, kpemHus. Koppos3uss MeTamnioB: BHIBI KOPpPO3WH,
CHOCOOBI 3alMUThl METAUIOB OT KOPPO3UH. DIEKTPOJIU3 PACTBOPOB U PACILIABOB.
[IpumeHeHue AIEeKTPoIn3a B IPOMBILIIIEHHOCTH.
XUMHS U KU3Hb

Hayunble MeTOApl MO3HAHUS B XUMHH. VICTOYHHKM XUMHYECKOU
undopmaruu. [louck wuwHbOpManuu 1O  HA3BaHUAM, HACHTH(UKATOpaM,
CTPYKTYpHbIM (popmyriam. MonenupoBaHre XUMHUYECKUX TPOIECCOB U SIBICHUMH,
XUMUYECKUW aHAJIN3 U CUHTE3 KaK METOJIbl HAyYHOTO TIO3HAHMS.

Xumust u  370poBbe. JlekapcTBa, (EpMEHTHI, BUTAMHHBI, TOPMOHBI,
MUHEpajabHble BOAbL. [IpoOnembl, CBA3aHHBIE C MPUMEHEHUEM JEKApPCTBEHHBIX
npenaparoB. BpeaHbie TpUBBIUKY U (PAaKTOPHI, pa3pyllaolIie 310pOBbe (KypeHue,
ynotpeOJieHrne ajkoroJyisi, HapkomaHus). PauuvonanbHoe mnutaHue. IlumeBbie
n00aBKku. OCHOBBI MUILEBON XUMUH.

XuMUsl B IOBCEAHEBHOM XM3HU. Moronue u yuctsaume cpeactra. Cpencraa
O0pBHOBI ¢ OBITOBBIMA HACEKOMBIMHU: PETIEIUICHTHI, MHCEKTUIU L. CpeacTBa JINYHOM
TUTUeHbl U kocMeTuku. [IpaBuna OGe3omacHOM pabOTHl C €IKUMH, TOPIOUMMU U
TOKCUYHBIMU BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUHU.

XUMHS U CEIIbCKOE X035HMCTBO. MUHEpalIbHbIC U OPTaHUYECKHE YI0OPCHUSI.
Cpenctsa 3alIUuThl paCTEHUI.

Xumus u sHepreTuka. [IpupoaHbie HCTOUHUKH yIIIeBO1opoaoB. [IpupoaHslii
U TIONYTHBIM He(TAHOM ras3bl, UX cOcTaB M ucnoib3oBaHue. CocraB HEPTH U ee
nepepadbotka. Hedrenpoaykrel. OxTaHoBOE unciio 6eH3rnHa. OXpaHa OKpyKarouien
cpenbl npu  HedTenepepabOTKE M TPAHCIOPTUPOBKE  HEPTENPOMYKTOB.
AJbTepHATUBHbBIC HCTOYHUKU SHEPTHUHU.

Xumust B crpoutenbctBe. llemenT. beron. Ilombop onTuManbHbBIX
CTPOUTEIBHBIX MAaTEPUATIOB B MIPAKTUUECKOU JIEATETLHOCTH YEJIOBEKA.

XUMHS U DKOJOTHA. XUMHUYECKOE 3arpSI3HEHUE OKPYKAKOIIEH CPEABI U €T0
nocnenctBus. Oxpana ruapocdepsl, MouBbl, arMochepsl, Quopbl U (ayHbl OT
XUMHUYECKOTO 3arps3HEHUS.

Turnbl pacyeTHBIX 3a]1a4:

Haxoxxaenne MonexkynsspHOW (OpMySbl OPraHHYEeCKOro BEHIECTBAa IO €ro
IUVIOTHOCTM W MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, WU IO
MPOJyKTaM CrOpaHusl.



PacudeTsl MaccoBOM 1011 (MAacChl) XUMHUYECKOTO COSIMHEHUS B CMECH.

Pacuetsl Mmaccel (00beMa, KOJIMUECTBA BEIIECTBA) MIPOYKTOB PEAKIIMH, €CIIU
OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

PacueTrbl mMaccoBol miaM OOBEMHOM JOJM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

Pacuetsl TemoBoro a¢ghexra peakiuu.

PacueTbl 00beMHBIX OTHOIIICHUM T'a30B MPU XUMHUYECKUX PEAKIIHIX.

PacueTsr maccel (00beMa, KOMUYECTBA BEIIECTBA) MPOAYKTa PEAKIINH, CCITH
OJTHO W3 BEIIECTB JAaHO B BHUJE pPacTBOpa C OMNPEACICHHOW MACCOBOW JIOJEU
PacTBOPEHHOIO BEILIECTBA.

[IpumepHbIe TEMBI MPAKTHYECKUX padoT (Ha BBIOOP YUUTEIS):
KauecTBeHHOE oOrmpeneneHue yriepoja, BOAOPOAA M XJOpa B OPraHMYECKHUX
BEIIECCTBAX.

KoHcTpyrpoBaHue mapoCcTep:KHEBBIX MOAEIEH MOJIEKYI OPTaHMYECKUX BEIIECTB.
Pacno3naBaHue njaacTMacc ¥ BOJIOKOH.

[TonydyeHre UCKYCCTBEHHOTO IIEJIKA.

Pelienne sKkCriepuMEHTANIBHBIX 3a/1a4 Ha MOJYyY€HUE OPraHUYeCKUX BEIIECTB.
Pelienne sKkCriepuMEHTAIBHBIX 3a/1a4 Ha Paclo3HaBaHUE OPraHUYECKUX BEIIECTB.
Nnentudukamms HeOpraHMIeCKUX COSTUHECHHM.

[Tomyuenue, coOupanue U paclio3HaBaHUE T'a30B.

PelieHne sxkcriepuMeHTAIBHBIX 3aa4 10 TeMe «MeTauiby.

PelieHne sxkcriepuMeHTAIBHBIX 3aa4 1o Teme «HemeTamiby.

PelieHne sKCHEepUMEHTANBHBIX 3a/lad 1Mo TeMme «leHeThdeckas CBSI3b MEXIY
KJIacCaMU HEOPTaHUYECKUX COCTUHECHUIN.

PelieHne sKCHepUMEHTANBHBIX 3a/lad 1Mo TeMme «leHeThdeckas CBSI3b MEXIY
KJIACCAMU OPTraHUYECKUX COCTUHEHUI.

[Tonydenue 3THII€HA U U3yYEHUE €TO CBOMCTB.

[TonydyeHne yKCyCHOM KUCIIOTHI U U3yUYEHUE €€ CBOMCTB.

['uaponus xKupos.

H3roroBieHune Mblia pyqHOU pabOTHI.

XUMUSA KOCMETHYECKUX CPEJICTB.

HccaenoBanne CBOMCTB OEIKOB.

OCHOBBI IUILIEBOM XUMUH.

HccinenoBanne muiieBbIX 100aBOK.

CBolicTBa OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XUMHYECKHE CBOMCTBA aJILAECTUIOB.

CunTes cloxHoro 3dgupa.

I'maponus yriieBogoB.

YcrpaneHne BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHbIE peakIii Ha HEOPraHWYECKHUE BEIIeCTBa U HOHBI.

HccnenoBanre BIUSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYCCKON PEaKIINu.
OmpeneneHue KOHIGHTpAIlMM pPacTBOpPa aCKOPOMHOBOM  KHCIOTBI METOJIOM
TUTPOBAHUS.

V4yeOHo-MeToIMYeCcKOoe 00ecIIeueHrE



Jluamas YMK no xumum I'E. Pynsutuca, @.I. Penpamana. 10-11 xmaccel.
N3parensctBo «IIpocsemenue» ®I'OC

MartepuanbHo - TEXHUYECKOE 00eCIIeueHUE:

Jnst oOyyeHus: ydamiuMxcsi OCHOBHOM IIKOJIbI B COOTBETCTBUM C TpeOOBaHUSIMU
denepa’abHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa HEoOXoauma
peanuzanusi JACSTEIbHOCTHOIO moaxoja. JlesTenbHOCTHBIM Mmoaxos TpelOyer
MOCTOSIHHOM  ONOpBI  Mporecca OO0ydeHUuss XUMUU Ha JEMOHCTPALIMOHHBIN
AKCIIEPUMEHT, MPAKTUYECKUE 3aHATHUS U JIAOOPATOPHBIE OIBITHI, BBINOIHSIEMbIC
ydampMucs. KaOMHET XMMHM OCHAII€H KOMIUIEKTOM JIEMOHCTPALMOHHOIO U
71a00paToOpHOTO 00OPYAOBAHUS IO XUMHH ISl CPEIHEHN IIKOJIBI.

B xaOuHeTe XMMHUM OCYIIECTBISIOTCS KaK ypo4Has, TaKk W BHEYpouHas (OpMbI
y4eOHO-BOCIIUTATEIBHON AEATEILHOCTU ¢ ydamumucsa. OcHailleHue B OOJblIeh
gacTu cOOTBeTCTBYeT llepeunio oGopymoBaHHs KaOWHETa XUMHUHA W BKIIOYAET
pa3lMyHbIe TUIIBI CPEeNCTB 00ydeHus. bomblnyio yacTh 000pyn0BaHMS COCTABISIOT
yueOHO-1a00paTopHOEe  00OpyIOBaHHE Il HPOBEACHUS JAEMOHCTpalMd U
MPAKTUYECKUX 3aHITHM

HatypanbHbie 00bEKTbI

HarypanbHbie 0OBEKTHI, MCIIOJIb3yeMbIe B OOYYEHHH XUMHUH, BKJIIOYAIOT B ceOs
KOJUICKIIMA MHUHEPAJIOB M TOPHBIX MOPOJ, METAUIOB U CIUIABOB, MUHEPAIbHBIX
yaoOpeHuii, TIacTMacc, KaydyKoB, BOJIOKOH, He(TemnpomxykroB W T. .
O3HakomyIeHHE ydamuxcs oOpa3laMH HMCXOJHBIX BEIIECTB, MOIYIPOAYKTOB H
TOTOBBIX M3JEIMI MO3BOJIAET MONYYUTh HADSIAHOE MPEACTABICHHE 00 3THX
MaTepHaliax, UX BHEIIHEM BHJIE, @ TAKKE O HEKOTOPBIX (PU3HUYECKUX CBOMCTBAX.
XUMUYECKUE PEAKTUBBI U MaTepUaIIbl

OOparieHue o MHOTMMH BEHIECTBAMHU TPEOYET CTPOTOro COOJIONCHUSI TPaBUI
TEXHUKU 0€30MaCHOCTH, 0COOEHHO MPH BBIMOIHEHUH OIBITOB CAMUMU yYAITUMUCH.
Bce HeoOxommMmble Mepbl MNPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIHX
JIOKyMEHTaX U UHCTPYKIIUSIX.

Monenu

OObeKTaMu MOJICIIMPOBAHUS B XMUMHH SIBIISIFOTCS aTOMBI, MOJIEKYJbl, KPUCTAJUIbI,
3aBOJICKHUE aIlllapathl, a TaKkKe MPOUCXOAIINE POLIECChl. B nmpenogaBannu XuMuu
UCIIOJIb3YIOTCSI HAOOpBI MOJIEJIC aTOMOB JISi COCTABJICHHS IIApOCTEP KHEBBIX
MOJIEJIEN MOJICKYIL.

VY4eOHble TOCOOUS Ha MEYaTHON OCHOBE

B npornecce 00ydeHHs] XUMHH MCTIONB3YIOTCS CIAEAYIOIINUE TaONHIIbl TOCTOSHHOTO
skcnioHupoBanus: «llepuoguueckass cucremMa XxXuMuueckux dnemeHToB J[.H.
MengeneeBa», «Tabnuia pacTBOPUMOCTH KHUCIOT, OCHOBAaHMM M  COJEi»,
«ONEKTPOXUMHUYECKHUM PsI/i HAIPSHKEHUI METAIIIIOBY.

Jns  oOecrneueHust 0Oe30MacHOrO Tpyla B KaOMHETE XUMHHM  HMMEETCH:
MPOTUBOMOXKAPHBIM  WHBEHTaph, anTedka ¢ Ha0OpOM MEIUKaMEHTOB U
MIEPEBSA30YHBIX CPEJICTB;, HHCTPYKIUS IO TMpaBWiaM OE30MacHOCTH Tpynaa s
0OyYaromuxcs.



