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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma mo XuUMUU Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsI COCTaBlieHa Ha OcHOBe TpeOoBaHUN K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpeAHEro o00Iero o0pazoBaHus,
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHAAPTE
cpeanero obmiero obpazoBanus (IIpuka3z Munoobpuayku Poccun ot 17.05.2012 r.
No 413, 3apeructpupoBan MunucrepctBoMm roctuiuu Poccuiickoit @enepanuu
07.06.2012 r., per. Homep — 24480).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUA»

VYuebnsiii npeaMer "Xumus" BHOCUT BKJIAJ B (OPMHUPOBAHHE HABHIKOB
CaMOCTOSATEJILHON yueOHOMI JEATEIIbHOCTH, AKCHEPUMEHTAIIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B MOBCEAHEBHOW *KU3HU, TaK U B
npo(EeCCUOHANBHON  AESATENbHOCTHA, 3HAKOMUT €O CHEUU(UKON HAyYHOTrO
MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IVIA/Ia HA €IUHCTBO MPUPOJBI U
YEJIOBEKa, SABIISIETCS OTBETCTBEHHBIM 3TAallOM B (POPMHUPOBAHUU €CTECTBEHHO-
HAay4YHOW I'PaMOTHOCTH ITOAPOCTKOB.

Nzyuyenue mpeamera "Xumus" HampaBieHO Ha (POPMUPOBAHUE CHUCTEMBI
XUMUYECKUX 3HAHHUM - BaXHEUITUX (PAaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JTOCTYIMHBIX OOOOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3bIKa
HayKH, 3HAHUI 0 HayYHBIX METO/aX U3YYCHHUs BEUIECTB U XUMUUYECKUX PEaKiuii, a
TaK)Ke MPEIOoNaraeT pa3BUTHE YMEHHUI U CIIOCOOOB NIEATENbHOCTH, CBA3AHHBIX C
IUIAaHUPOBAHUEM, HAOMIOAEHUEM M TNPOBEJCHUEM XUMHUYECKOTO SKCIEPUMEHTA,
coOIroIeHreM MpaBuil O€30MacHOro oOpaIleHHs C BEIECTBAaMHU B IOBCEIHEBHOM

JKU3HH.
B cooTrBercTBHM C OOmMMMU TEISIMH U TPUHIUIIAMU CPETHETO OOIIeTro
oOpa3zoBaHuUs colepkaHue  mpeaMera  «XHUMUSD) OPUEHTUPOBAHO

MPEUMYIIIECTBEHHO  Ha  OONICKYJbTYPHYIO  TOATOTOBKY  OOy4YaroUIuxcs,
HEOOXOJIMMYIO UM JIJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOUYEHUSI B IKHU3Hb COLIMYMa, NPOJOJDKEHUS OOpa3oBaHUsS B Pa3IMYHBIX
00JacTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu  ipeaMeTra  «XUMHUS»  SBISIOTCS  0a30BbIe Kypchl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIIIIOTCSI OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM M3 OOIIeH XUMUHU) U

opraHudeckol xumuu. GopMHUpPOBAHUE AAHHOW CHUCTEMbI 3HAHUW MPU U3YUECHUU
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npeaMera 00ecrnevYrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIICCTB Ha OCHOBE OOIITUX MOHSTHIA, 3aKOHOB M TCOPUN XHUMHUH.

B paboueii mporpaMmMe Ha 0a30BOM YpOBHE OMpeJelieHa TpyIia
TUTAHUPYEMBIX MPEAMETHBIX Pe3yJIbTaTOB, TOCTIKEHUE KOTOPBIX 00CCIIEUNBACTCS
B OTHOIIEHUHU BCEX O0YYAIOITUXCHI.

HEJIN U 3AJJAYHU YYEBHOI'O TPEJMETA «XUMMUSD»

['maBHBIMH LEISIMU M3Yy4E€HHUS HpeaMera «Xumus» Ha 1 Kypce Ha 0a30BOM
YPOBHE SIBIIAIOTCSA:

GopMUpOBaHHE  CHCTEMBbl XUMHUYECKMX 3HAaHUM  Kak  BaKHeuien
COCTaBIIIOLICH €CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, B OCHOBE KOTOPOW JIeXkKaT
KJIFOUEBbIE TOHATHUSA, (YHAAMEHTAIbHBIE 3aKOHBI W TEOPUM XWUMHUHU, OCBOCHHE
A3bIKa HAyKH, YCBOGHHE W TOHUMAHUE CYLIHOCTH JOCTYNHBIX OOO0OIIEHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEH HUX pa3BUTHI U
CTAHOBJICHHSI;

(GopMUpOBaHKE U PA3BUTHUE IMPEACTABICHUN O HAyYHBIX METO/AaX MO3HAHUS
BEUIECTB U XHMUYECKUX pPEAKIUil, HEOOXOJUMBIX JUIsl MPUOOPETEHUs YMEHUMH
OPUEHTUPOBATLCA B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUHN U CIIOCOOOB JI€ATENILHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSCHEHHEM XHMHYECKOrO0 3KCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU.

Hapsay ¢ 3TuM cozpepkaTenbHas XapakTEpUCTHKA LEJIed U 3a7a4 U3y4eHHUs
IpeaMeTa B IporpaMMe yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
NpUOPUTETAMU B CHUCTeME oO0mero cpeaHero obOpasoBanusa. CeromHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA IIKOJbI, BIAACIONIEr0 HE Ha0OpoOM 3HAHMM, a
(GyHKUIHMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMU M YMEHUSMHU aKTHBHOTO
NOJIy4EHUs] 3HAHWKW W NPUMEHEHHS HMX B PEAJIbHOM >KU3HU JUId PELICHUS
MIPAKTUYECKUX 3a7ad. B 93TOW CBSA3M IIpU HW3YYECHUHU TMpeamera «XHUMUs»
JOMUHUpYIOIIee 3HaUeHHE MPUOOPETAI0T TaKue 1IeJIM U 3a]a4i, KaK:

ajanTtanus 00yJaromMXcsl K yCJIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pELIECHNI B KOHKPETHBIX KU3HEHHBIX CUTYalHsX, CBA3aHHBIX C BELIECTBAMU U UX
IIPUMEHEHUEM;



dbopmupoBaHre y O0OyYarOmUXcCsi KIIOUEBBIX HABHIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCcKa, aHainu3a U 00paboTKu MHQPOpMAIIUH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUSI ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe I OIEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaoIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajau3a y4eOHOU U
HAay4YHO-TIOMYJISIPHON MH(DOPMAIIMN XUMUYECKOTO COJICPKAHUS,;

(bopMHpOBaHUE U Pa3BUTHE Y 00YUAIOLIIUXCSI ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIILIEHUS, HA0II0AATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEACHUU XUMUUYECKOTO
AKCIIEPUMEHTA.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YHEGHOM IIVIAHE

Ha m3ydenme xumuu Ha | Kypce B yd4eOHOM IUTaHE OTBOAUTCS /2 dYaca, B TOM
quCcle:

MpPaKTUYECKUE 3aHATUS — 16 YacoB

camocTosATeNbHas paboTta oOydaromierocs - 2 yaca.



COAEPXKXAHHUE YYEBHOI'O IPEIMETA «XUMMUA»

Paznen 1. Oprannueckas XuMust

TeopeTrueckre OCHOBBI OPraHUYECKON XUMUU

[Ipenmer opraHndecKOr XUMUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPTraHHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE TTOJI0keHUs. CTPYKTYpHBIE (hOPMYIIbI
OpPraHMYeCcKuXx BemecTB. [omoisiorus, wu3omepusa. XUMHUYECKas CBI3b B
OPraHMYECKUX COCAUHECHUAX — OJMHAPHBIC U KPATHBIC CBS3HU.

[IpencraBienne o kmaccupUKalui OpraHMYECKUX BelmecTB. HomeHkimarypa
OpraHUYeCKUX COCAMHEHUN (CHCTeMaThyecKkas) W TpUBHAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJbl H3YYEHHUSI BEIIECTB W HUX IPEBPAIICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE; MOJICTMPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB; HAOIIOJICHUE U
OIMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUID OPTAaHUYECKUX BEILICCTB
IIpU HarpeBaHUM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YrneBo1opoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMUA psia. MetaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENM ajJKaHOB: (U3UYECKHE M XHUMHYECKHUE CBOICTBa
(peakuuu 3amMenieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PSAJ. DTWICH UM MPOMUIICH
— TPOCTEHIME NMPEACTABUTEIIN AJIKCHOB: (PU3MUECKHE U XHMHYECKHE CBOMCTBA
(peakuuM TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATalluM, OKUCICHHS U
MOJMMEPU3ALINH ), TTOTyUYCHUE U IPUMEHEHUE.

Ankanauensl. byranuen-1,3 u MerwnOyragaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYCCKHH  PsII.
AlleTUJIeH — TPOCTEHINMM TMpe/ICTaBUTENh AJIKHHOB: COCTaB, CTPOCHME,
(bU3UYECKUEe U XUMHUSCKHE CBOMCTBA (PeaKIuy TUAPUPOBAHUS, TaJOTCHUPOBAHUS,
rUApaTalu, TOPEHUs ), MOTyUYEeHHE U IPUMEHEHHUE.

Apensbl. benzon: cocras, cTpoeHue, (GU3MUECKUE U XUMUYECKHUE CBOWCTBA
(peakuUuu TaAJIOTEHUPOBAHWUS W HUTPOBaHMS), TIOJIYyYE€HHE U TPUMEHECHHE.
TokcuuHocTh  apeHOB. ['eHeTwyeckass CBsI3b  MEXKAY  YIJIEBOJOPOIAMH,
MPUHAJJICKAITIMU K Pa3IUYHBIM KJIACCaM.



IIprponHble MCTOYHUKMU YIJIEBOAOPOAOB. IIpuponHslli ra3 M NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEepUMEHTAIBHBIE METOJbl W3Y4Y€HUs BEUIECTB M HX MNPEBpPALCHUN:
O3HAKOMJIEHHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI; KOJUIEKIUH
«Hedpte» u  «Yromp»; MOAETMPOBAHUE  MOJIEKYJ  YIJICBOJOPOAOB |
raJIOTeHONPOU3BOAHBIX;  MPOBEJACHUE MPAKTHYECKOW  paboThl:  MOIydeHUE
YTJIEBOAOPOIOB U N3YYEHUE UX CBOWCTB.

PacuérHpie 3amaum BplunciaeHuss MO YPaBHEHHIO XUMUYECKOM pEaKIUU
(Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX BEIIECTB WIIU
IPOJIYKTOB PEAKIIUN).

Kucnopoaconepxaniyie OpraHM4ecKie COeTUHEHUS

IIpenenbHblE OJHOATOMHBIE CHOMPTHI. METaHONI W 3TAaHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BonopoaHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa U 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHoroaroMHble  CHUPTHL. IJTUJIEHTJIUKOJIb W  TJUUEPUH: CTPOECHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
OopraHusM yenoBeka. [ [puMeHenue rauueprusa U 3THIICHTJIKOJIS.

deHol: CTpOCHHE MOJICKYNBl, (U3UYECKHE W XHMHYECKHE CBOWCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpaernzipl M KeTOHBL. PoOpMalberuj, auneTauplerujl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBaA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEIACTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

Cnoxnble 3(QUpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ 'maponu3
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, Kiaccupukanus — yriaeBoaoB  (MOHO-, JU- U
noyiicaxapubl). [ 110ko3a — mpocTelmii MOHOCaxapu/: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXKJACHUE B MPHUPOJIC, NMPUMEHEHUE,
ouosiornueckast poiib. @otocunte3. pykro3a Kak n3omep roko3bl. Caxaposza —
MPEACTABUTENb IUCAXAPUJIOB, TUAPOJIN3, HAXOXKICHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u nemwmono3a Kak NOpupojHble noiauMmepbl. CTpoeHHe Kpaxmana u
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs PEAKILIUS C HOJIOM).

DKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M HX MPEBPAILCHHI:
MpPOBEJICHNUE, HAOIIOJICHUE U OINHUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMHW OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumomelicTBHE Kpaxmalla ¢ HOJOM);
MPOBEICHUE  MPAKTUYECKOM  pabOThl:  CBOMCTBA  KHCIOPOJCOJEPIKAIINX
OpPTraHWYECKUX COCIMHEHUM; PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

Pacuérable 3amaun BpluucieHHs 1O YPaBHEHUIO XUMHYECKOM peaKuu
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOIYKTAa PEAKIUH IO
W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOAHBIX BEIIECTB WJIU
MPOJIYKTOB PEAKIIUN).

A3oTcozepKale OpraHuueckKue COeTMHEHUS

AMunpl. MeTWiaMHUH ¥ aHWIWH: COCTaB, CTpoeHue, GU3HYEeCKUue W
XUMHUUYECKHE CBOMCTBA (TOPEHUE, B3aUMO/JICUCTBUE C BOJIOM U KHCIOTAMM).

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYEeCKUuEe coeuHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTunl.

benkyn kak mpuUpoSHBIE BBICOKOMOJCKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpPHYHAS W TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHU Ha OCIIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX MPEBPAILCHHI:
HaOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB IPH
HarpeBaHUM, [IBETHHIE PEAKIINHU OCIIKOB.

BbicokOMOJIEKYIIpHBbIE COETUHEHUS

OcCHOBHBIE MOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCAIIHS.

[ImacTmaccel (MOMUATHIIEH, MTOJIUIPOIHIIEH, NOJIMBUHUIIXJIOPU,
nonvctupoii). HaTypanbHblii W CHHTETHYECKHME Kaydyku (OyTaJMEeHOBBIH,
XJIOPONIPEHOBBI W H30MPEHOBHIN). BosiokHa: HaTypaidbHble (XJIOMOK, IIEPCTh,
HIENK), UCKYCCTBEHHBIE (QI[€TATHOE BOJIOKHO, BUCKO3a), CHHTETHUECKUE (KalpOH U
JIaBCaH).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HMX MPEBpAILCHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Paznen 2 OOmias u HeopraHudeckas XuMus

TeopeTnueckne OCHOBBI XUMHUH

XAMUYECKHM d3JeMEeHT. AToM. fapo aroma, H30TONBL. OJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpe/eiieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoanueckasi cucteMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U I[lepnogmyeckoid cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3HaYCHUE NIEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BeliecTBa. XHMHUYECKas CBsSI3b. BHAbI XUMHUYECKOW CBA3U
(koBaJIeHTHasl HETOJSpHAs W TOJSApHAsl, WOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okuciieHus. VIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYIApPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonatre o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCJIMHEHUU. Howmenknarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANIUX K PA3JIMYHbBIM KJIacCaMm.
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Xumudaeckass peaknms. Krnaccupukarmuss XUMUYECKUX — PEakiuid B
HEOPraHUYEeCKOW M OPraHWYEeCKOW XHWMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB;
3aKOH COXPAHECHUS U MIPEBPAILICHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIMSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nyHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xuMu4deckoro pasHosecus. Ilpunnnn Jle [larense.

Dnektposmtuyeckas auccormarus. CuiabHbIE W Cla0ble 3JICKTPOJIUTHI.
Cpena BOJHBIX pAacTBOPOB BEUISCTB: KUCIAs, HEUTpasibHAas, IienouyHas. Peakiuu
HOHHOT'O OOMEHa.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M UX MPEBPAICHUMN:
neMoHcTpanus Tabsmn «llepronuueckas cuctemMa XuMuueckux anemeHToB [[.U.
MeHneneeBay; U3ydye€HHUE MOJENICd KPUCTAUIMYECKUX PEHIETOK; HaAOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCAIBHOIO MHJMKATOPA, CBOMCTBA KUCIIOT, COJIEM, OCHOBAHUN,
peakiuy HMOHHOTO OOMEHa); MPOBEJCHUE NPaKTUYECKONM paldoThl «BrusHue
pa3IuyHBIX (PaKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIHI.

Pacuérnbie 3amaun Pacuérel Mo ypaBHEHUSAM XUMHUUYECKUX PEAKIUM, B TOM
YUCIIE TEPMOXUMHUYECKHE PACUYEThI, paCUYEThl C HCMOJb30BAHUEM TMOHSITHUS
«MaccoBas JI0J1s1 BEUIECTBAY.

Heoprannueckast xumust

Hemeranmnel. [lonoxkenne HemerauioB B Ilepuonndeckonn cucreme
xuMuueckux djeMeHtoB .M. MenneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HX  COCAMHEHUNA  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnsl. [lonoxenue metamuioB B llepuoguueckoit cucremMe XMMUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHM, Kalaui, KaJabIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCAMHEHUH.
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Ob61ue cnocoObl moaydeHust MetauioB. Meramtyprusi. Kopposust metanios.
CrniocoObI 3a1uThl OT KOppo3uu. [IpumeHnenne MeTamioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJIOB; pElICHUE
OKCIIEPUMEHTATBHBIX 3aJa4; HaOIOIEHWEe W OINHUCAHHWE JIEMOHCTPAIIMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérnblie 3anaun

Pacuérel Macchl BemiecTBa Wi 00bEMA ra3oB MO MU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIICCTB;
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XUMHUS U )KU3Hb

Ponp xumuu B 00ecrieueHUH SKOJOTHMYECKOM, SHEPTreTUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacrtaBinenuss o0 OOIMMX HAYYHBIX NPHUHIMIAX [POMBIIIIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEUIECTB M MAaTEpPUANIOB: BAKHEHIINE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuanbl IJs 3JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTAHUYECKUE W MHHEPAIbHBIE
yaoOpeHus.

XUMUsL ¥ 3J0pOBbE YEJIOBEKA: MpaBUJIa HMCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuiia 0€30MaCHOTO UCIIOIB30BAHUS MPENApaTOB OBITOBON XUMHUHU
B IOBCEIHEBHOW JKU3HMU.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
NPEIMETA «XUMUSA»

W3ydyeHne XMMHUM HAIpaBJIEHO HA JIOCTHKEHUE O0YYaIOUIMMUCS CIEAYIOLUINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJbTAaTOB OCBOCHUS y4EOHOIO
peaIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS paboyel MNporpaMmbl MO XUMUU
OOYYarOIMMUCS JOHKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcs
PYKOBOJICTBOBAThCS  C(OOPMHUPOBAHHON BHYTPEHHEW  MO3HUIMEH  JUIHOCTH,
CUCTEMOM IICHHOCTHBIX OpHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX  TPAJAUIMOHHBIM  I[EHHOCTSIM  POCCHUUCKOTO  OOIIECTBa,
pacIIMPEHNE )KUZHEHHOTO OIBITA U OIbITA ACATENBHOCTH B IPOLIECCE peallu3alnu
OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHON I€SITENBHOCTH, B TOM YKCJIE B YACTH:

IPAXKIaHCKOTO BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3ULIMU OOYYarolerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEW, YBAKEHHUE 3aKOHA U
IIPABOIIOPAIKA;

MPUHATHE TPAJTUIIMOHHBIX HAIIMOHAJIBHBIX, O0OIIEUETIOBEYECKUX TYMaHUCTUYECKUX
Y IEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTb  INPOTUBOCTOATH  HJEOJOTHH  DKCTPEMHM3Ma,  HAMOHAIA3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYHK) JEATEIBHOCTH B MHTEpPECaX TIPa)XxJaHCKOIO
oOIecTBa, ydacTBOBaTh B  CaMOYMpaBIIGHUH B  0O0IIe00pa3oBaTeNbHOM
OpraHu3alyy U IETCKO-FOHOLIECKUX OpraHu3alusX;

YMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

NaTPUOTHUYECKOTO BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MJICHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoi, ropnoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSAILEE
MHOTOHAlIMOHAJIBHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
NPUPOJHOMY  HACJIEIHIO, TMaMsITHUKaM, TpaguuusaMm  HapoaoB  Poccuwu,
JIOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;
ujeiiHas yOeXICHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3ammre (OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
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CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;
OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;
OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENAM U (WJIH) IPYTUM YJICHAM CEMbH,
CO3/IaHUI0 CEMbHU Ha OCHOBE OCO3HAHHOTO MPHUHSATHS LIECHHOCTEH CEMENHOMN KU3HU
B COOTBETCTBHUU C TPAAUIUIMU Hapo10B Poccun;

ACTETUYSCKOT'O BOCIUTAHUS:
ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIOYasl 3CTETHUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOIIECTBEHHBIX OTHOIICHU;
CIIOCOOHOCTh BOCTIIPUHHUMATH Ppa3IMYHBIC BHUABl HWCKYCCTBA, TPAAWIMH W
TBOPUYECTBO CBOEr0 W JPYTHMX HAPOAOB, OLIYIIATh SMOLMOHAIBHOE BO3/ICHCTBHE
HCKYCCTBA;
yOEXJI€HHOCTh B 3HAYUMOCTH JUISl JIMYHOCTH M OOIIECTBA OTEUECTBEHHOTO U
MHUPOBOTO HCKYCCTBA, OSTHHYECKUX KYJbTYPHBIX TpaJUIMi ¢ HAPOIHOTO
TBOPYECTBA,;
FOTOBHOCTh K CAaMOBBIPAQXXCHUIO B PA3HBIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIMUYHOCTH;

(H3UIECKOr0 BOCITUTAHUS:
c(hOpMHUPOBAHHOCTh 3JI0POBOTO M 0O€30IMacHOro oOpa3a »KWU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO;
NOTPEOHOCTh B (PU3UUECKOM COBEPIICHCTBOBAHUHU, 3aHSATHUAX CIIOPTUBHO-
03JI0POBUTENILHOM JEATENBHOCTHIO;
AKTUBHOE HEMPHUATHE BPEAHBIX MPHUBBIYEK M HMHBIX (OpM MNpUUYMHEHHS Bpeja
(bU3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

TPYAOBOrO BOCIIMUTAHUS:
TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;
FOTOBHOCTh K aKTUBHOM JICITEIBHOCTH TEXHOJOTMYECKONM M COILMAJIbHOMU
HaIPaBJIICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIBHO
BBIMIOJTHATD TAKYIO JESITEIIbHOCT;
WHTEpEC K pa3audyHbiM cdepaM MNpodhecCHOHAIBHON IEeATCIBbHOCTH, YMCHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIE JKM3HECHHBIC TIJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKECHUN
BCEH JKH3HU;

9KOJIOTUYECKOTO BOCITUTAHUS:
c(hOpPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYpbl, IOHUMAaHUE BIMUSHUS COLIMAIBHO-
SKOHOMHUYECKHX IMPOLECCOB HA COCTOSIHWUE MPUPOAHONM U COLMAJIBHOW Cpenbl,
OCO3HAHHUE II100aJIbHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeMm;
IUIAHUPOBAHUE W OCYIIECTBJICHUE JICHMCTBUM B OKPYKAKOUIECH Cpelle Ha OCHOBE
3HaHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;
AKTUBHOE HEIPUATUE JCUCTBUM, IPUHOCAIINX BPEH OKPYKAIOIIEN CPELIE;
YMEHUE TMPOTHO3UPOBATH HEOIArONMPHSITHBICE SKOJOTHYECKHE TOCIEIACTBUS
MPEANPUHUMAEMBIX AEHCTBUN, PEIOTBPAIIATh HX;
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pacuIMpeHue onbITa ASSITEIbHOCTH SKOJOTUUECKON HANTPaBIE€HHOCTH;

[IEHHOCTH HAYYHOTO IMO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JIMAJiore KYyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPILICHCTBOBAHUE SI3BIKOBOM W UUTATEIbCKOM KYJIbTYpbl KakK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;
OCO3HAHHUE IIEHHOCTH HAY4YHOH JI€SITEJIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO ACSATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOCHHUS paboyeil mporpaMMbl MO XUMHUU
JOJKHBI OTPaXKaTh:

OBnazieHne YHUBEPCAIbHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMHU:

e 0a30BbIC JIOTHUECKUE JCHCTBHUS:
CaMOCTOSITENTFHO (OPMYITUPOBATh M aKTyaJHU3WPOBATH MPOOJIEMY, pacCMaTpUBATh
ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM TPHU3HAK WM OCHOBAaHUS [UIsl CPaBHEHHUS,
Kiaccudukanuu u 00001IeHUS;
ONpEeNeNATh LENU JCSATENIbHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUU UX
JOCTUKECHHUS,;
BBISBJISTH 3aKOHOMEPHOCTHU M MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJICHUSX;
BHOCUTb KOPPEKTHBBI B JAESTENBbHOCTb, OLICHHBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITEbHOCTH;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN KU3HEHHBIX MPOOJeM;
e 0a30BbBIC UCCIIEOBATEIBCKIE ACHCTBHUS:

BJIQ/ICTh HABbIKAMHU Y4YEOHO-MCCIIEIOBATEILCKOM ¥ TPOEKTHOW AESITENbHOCTH,
HaBBIKAMU pa3perieHust mpooiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY TIOMCKY METOJOB PEIICHHS
IPAKTUYECKUX 3a7[a4d, IPUMEHEHUIO Pa3IMYHbIX METOO0B [TO3HAHUS;
OBJIQJICHUE BHJAMU JESATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalluY, MPeoOpa3oBaHUI0 U MNPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX IPOEKTOB;
(dbopMUpOBaHKE HAYYHOTO TUIIA MBIIIJICHUS, BIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;
CTaBUTh U  (HOpMyJIUpOBaTh COOCTBEHHBbIE 3aJayd B  00pa3oBaTebHOU
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;
BBISBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTYalIM3UPOBATh 3a/1a4yy, BBIABUTATD
THIIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHl [UIsl JOKa3aTelbCTBA CBOMX
YTBEPXKACHHA, 3a]aBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;
aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3aJa4d pPe3yNbTaThl, KPUTUICCKU
OLIEHWBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETECHHBIN OTIBIT;
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pa3pabaTpiBaTh IUIAH PEMICHUS MPOOJEMbI C YYETOM aHajin3a WMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTePUAIbHBIX PECYPCOB;
OCYIICCTBJIATh IICJICHANIPABICHHBIA IOMCK TIEPEHOCAa CPEICTB M CIOCOOOB
JEHCTBUS B MPO(GECCHOHANBHYIO CPEy;
YMETh TIEPEHOCUTh 3HAHUS B II03HABATCIBHYIO MW MPAKTHYECKYH0 00JIacTH
JKU3HEACATEILHOCTH,
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;
BEIJIBUTATh HOBBIC UJICH, PEIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHHUSI,
CTaBUTH MIPOOJIEMBI U 33/1a4UH, TOMYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS;

e pabora ¢ mHpOPMAITHECH:
BIIAJICTh HABBIKAMH TOJy4YeHUs HWH(POPMAlUA W3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJTbHO  OCYIIECTBJIATH  IOWUCK,  aHali3, CHUCTEMaTH3alluil0 U
HHTEpIIpeTalnio HHPOPMAIMK Pa3IUIHBIX BUJIOB B ()OPM MPEICTABICHUS;
CO3/1aBaTh TEKCTHl B Pa3IMUHBIX (hopMaTax ¢ y4eTOM HazHa4YeHHUs MHpopMaruu u
[eJIEBOM  ayJUTOPHH, BHIOMpas ONTHUMAJbHYIO (GOpMYy MPEACTABICHUS U
BHU3yaJIN3allNH;
OIICHUBATh JIOCTOBEPHOCTh, JICSTUTUMHOCTh HH(OpMAIMHU, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;
WCITOJIB30BATh CPE/ICTBA WH()DOPMAITMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTHH B
pEIICHNY KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3aIMOHHBIX 3a7ad C
coOoicHueM TpeOOBaHUN HJProOHOMUKHM, TEXHUKHW O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e301acHOCTH;
BJIAJICTh HAaBBIKAMM DPACIIO3HABAHUS WM 3alTUThl MHGOpMAIHK, WHPOPMAITMOHHON
0€30IMacCHOCTH JINYHOCTH.

OBnajieHre YHUBEPCATHbHBIMA KOMMYHHUKATUBHBIMU JICHCTBUSMU:

e oOmeHwue:
OCYIIECTBIISITh KOMMYHHKAITMHU BO BeeX cepax KU3HHU;
pacmo3HaBaTh HeBepOalbHBIE CpEICTBa  OOINCHHWS, TOHMMaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;
BJIQJIETh Pa3JIMYHBIMU CIIOCOOAMU OOIIICHUS U B3aUMO/JICUCTBUS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMTYaTh KOH(MIUKTHBIC CUTYAIIHH;
Pa3BEepHYTO H JIOTUYHO H3JaraTh CBOIO TOYKY 3pPCHHS C HCIIOJIb30BaHUEM
SI3LIKOBBIX CPE/ICTB;

® COBMECTHAS JICATCIBHOCTD:
MOHUMAaTh ¥ WCMOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHIAUBUIYaTbHON
paboTHI;
BBEIOMpATh TEMATHKy W METOABl COBMECTHBIX JICHCTBHH C YydYeTOM OOIIHUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0ro YjieHa KOJUICKTHBA,;
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IIPUHUAMATB LI COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHUS 110 €€ JNOCTUXKEHUIO: COCTABIATH IUUIAH JCUCTBUM, PACIPEACIIATh POJIU C
Y4€TOM MHEHUM YYaCTHUKOB O0CYX/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;
OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXXJOr0 y4aCTHHKA KOMaH[bl B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
[peajaraTb HOBBIE IIPOEKTHI, OLCHUBAaTh UJAEH C I[IO3ULUUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
KOOPJIMHUPOBATh M BBIIOJHATh Pa0OTy B YCJIOBHSX PEATbHOT0, BUPTYyAJIIBHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;
OCYILECTBIISITH TO3UTUBHOE CTPATErMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYAIUSX,
IPOSIBIISITH TBOPUECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.
OBilajiecHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMU JEHCTBUSIMU:

® CcaMOOpraHU3aLus:
CaMOCTOSITEIIBHO  OCYLUECTBJIATh I[IO3HABATEIBHYIO JCATEIBHOCTh, BbIABIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;
CaMOCTOSITENIbHO COCTaBJISATh IUIAH pPELIEHUS MPOOJEMbl C YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;
JIaBaTh OLICHKY HOBBIM CHUTYaLMsIM;
pacIMpATh pAMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;
JienaTb OCO3HAaHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;
OLICHMBATh NPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (DOPMUPOBAHUIO W MPOSBICHHUIO HMIMPOKON APYAULUU B Pa3HbIX
00JacTsIX 3HAHWM, TIOCTOSIHHO TOBBIIIATH CBOM OOpa30BATENbHBIA U KYJIbTYPHBIH
YPOBEHB;

® CAMOKOHTPOJIb:
J1laBaThb OILICHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;
BJIAJI€Th HABbIKAMHU IO3HABATEJIbHONM pPEQIIEKCUU KaK OCO3HAHMSI COBEpIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;
UCIIOJIb30BaTh MpUEMbl pedieKcuu s OLUEHKH CUTyallid, BbIOOpa BEpPHOTO
peleHus;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

® HMOLMOHAJIbHBIM UHTEIUIEKT, MPEANoaralonuil chopMUPOBaHHOCTD:
CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HApPaBJICHUS Pa3BUTHsI COOCTBEHHON 3MOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;
CaMOPETYJMPOBAHUS, BKIIOYAIOLIETO CAaMOKOHTpPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIIOBEIEHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUXKEHUIO LIEeIH U
yCIieXy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBAaTh, UCXOJS U3 CBOMX
BO3MOKHOCTEM;
SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh HSMOIIMOHAILHOE COCTOSHHE
JPYTUX, YYUTHIBATH €TI0 MPH OCYIICCTBICHUH KOMMYHHUKAIIUHU, CIHOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;
COITMAIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCThH BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JTIOBMH, 3200 TUTHCS, POSIBIISATh HHTEPEC U pa3peniaTh KOHMIUKTHI;

® TMPUHSITHE CE0S U APYTUX JIOJCH:
MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apryMEHTBl JPYTUX JIOJEd MpPU aHalu3e pe3yJbTaTOB
JIeSITCIIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JAPYTHX JIFOJICH HAa OIUOKH;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHP C MO3HUITUN JPYTOTO YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIC PE3yNbTATHI IO XUMUU JTOJKHBI 00ECIIEYNBATh:

1) chopMHpPOBaHHOCTH TPEACTABICHHUNA: O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUM SIBJICHUU MPUPOJBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOUMOM IJI peuieHus] MPAaKTUYECKHUX 3a/1ad U IKOJOTUYECKU
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpelIe;

2) BIaAcHHE CHCTEMOW  XUMHUYCCKHUX  3HAHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAralOIINe TMOHATHS (XMMHUYECKUH DIIEMEHT, arToM, DJIEKTPOHHAas
oboyouka aroma, S-, P-, d-3JIEKTpOHHBIC OpOWTANIM aTOMOB, HMOH, MOJICKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIN CKENET, PyHKIUOHATbHAS
rpynna, paavkaig, HW30MEepHusi, H30MEpbl, TOMOJIOTMYECKUU psl, TOMOJOTH,
YIJI€BOJOPOAbI, KHUCIOPOJI- W a30TCOJEpKalle COECTUHEHMs, OHOJIOrMYecKu
aKTUBHBIC BEMIECTBA (YTJIEBOIBI, YKUPHI, OCIIKH), MOHOMEP, TTOJINMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJIIPHbIE COEAVMHEHUS, KPUCTAIIMYECKAs pEIIeTKa, THUIIbI
XUMUYECKUX  peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHAOTEPMUYECKHE, PpEAKIMH HOHHOro OOMEHa), pacTBOpP, JJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS JTUCCOLIMALINS, OKHUCJIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW peakIuu, XHMHUYECKOE paBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOpUS XMMUYECKOIO CTPOCHMSI OpPraHMYeCcKuX BemecTB A.M.
bytnepoBa, Teopus SJIEKTPOIUTHYECKOW JHCCOLMALMU, MEPUOJNUYECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpPaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3BIK XUMUH, (HAKTOJIOTHUECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U
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0€30MacHOM HWCTOJIb30BAHUH BAKHEHIIMX HEOPTaHWYECKNX W OPTraHUYeCKHUX
BEIIECTB B OBITY U MIPAKTUYECKOMN €SI TEIbHOCTH YEJIOBEKA,

3)chopMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTePHbIC IPU3HAKH M B3aUMOCBSI3b
U3YYCHHBIX TMOHSATUN, MPUMEHSATH COOTBETCTBYIOUIUE TMOHSATUS IMPU OMUCAHUU
CTPOEHUS ¥ CBOWCTB HEOPTaHMYECKHMX M OPTraHWMYECKUX BEIIECTB W WX
MIPEBPAIICHU;, BBISBISATH B3aMMOCBSI3h XHUMHYECKHUX 3HAHWA C TOHATHUAMH U
MPEICTABIICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;
4)chopMHpPOBAaHHOCT, YMEHHH HCIIOJIb30BaTh HAWMCHOBAHHMS XHMHUYCCKUX
COCJIMHEHUN MEXIyHapOIHOTO COI03a TEOPETUYECKOW W MPUKIAAHON XUMUU U
TpUBUAJbHBIE Ha3BaHUS BAXKHEUINUX BEHIECTB (ITWIICH, AalleTHIICH, TJIMIICPUH,
denon, dopmanbaerua, YKCycHas KHUCIIOTa, TJIMIHWH, YrapHbIA Ta3, yriIeKUCIbIN
ra3, aMMHaK, raiieHasi U3BeCTh, HETallleHas W3BECTh, MUThEBAS COMA W JPYTHUX),
COCTaBJISITh (POPMYJIBI HEOPTAHMYECKMX W OPraHWYECKHUX BEIIECTB, ypaBHCHUS
XUMUYECKAX pEaKInuid, OOBICHATH WX CMBICT;, MOATBEPKIATh XapaKTEPHBIC
XUMUYECKAE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH OKCIIEPUMCHTAMH U
3aMKUCSIMU YPABHEHUM XUMUYECKHUX PEaKIIU;

5)chopMUPOBAHHOCTh YMCHMI YCTaHABIMBATh MPUHAJICKHOCTh HM3YYCHHBIX
HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB K OMpPEAENICHHBIM KJIaccaM U Tpymrnam
COCMHECHUM, XapAKTEPU30BATh UX COCTAB M BAXKHEWIIME CBOMCTBA; ONPEACIISThH
BUJIbI XUMHYECKUX CBSI3CH (KOBaJCHTHAs, MOHHAS, META/UIMYECKasi, BOJOPOIHAS),
TUTIBI KPUCTAJUIMYECKUX PEIIETOK BEIIEeCTB; KIACCU(UIIMPOBATH XUMUUYCCKUC
peaKIuu;

6)Bi1aiIcHHEe OCHOBHBIMHM METOJAMH HAYYHOTO MO3HAHUS BEIECTB U XUMHUUYCCKUX
ABJICHUN (HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHNE);
7)chOopMHPOBAHHOCTh YMEHUH MPOBOIUTH PACUYEThI MO0 XMMHUYCCKHM (POpMysIaM
U yYPaBHEHUSM XMUMHYECKUX PEAKIMH C MCTOJb30BaHHEM (U3MUECKUX BEJIUYUH,
XapaKTepU3YIOMINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacChl, O0BeMa
(HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA; MCIIOIH30BATh CUCTEMHBIC
XUMUYECKAC 3HAHWUSA JUIA TPHHITHS PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMECHECHHEM,;

8)chopMHUPOBAaHHOCTh YMEHHHM IUIAHUPOBaTh M BBIMOJHATH XUMHUYCCKHUIA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWICHA W W3YYCHHE €ro CBOMCTB, KAUeCTBCHHBIC PEAKIUMU HA allbJICTH]IbI,
Kpaxmay, YKCYCHYI0 KHCIIOTY; JACHaTypalus OEJIKOB IpH HarpeBaHWH, I[BETHHIC
peakiuuu O€eJKOB; MPOBOJIUTH pEaKUUd HOHHOTO OOMEHA, OMNpPEAeNsTh Cpedy
BOJHBIX PAacTBOPOB, KAUECTBEHHBIE pPeaklMu Ha cyibdar-, KapOoHaT- U XJIOPUA-
AHUOHBI, HA KAaTHOH aMMOHHUS;, PEIIaTh SKCIEPUMEHTAIBHBIE 3a7a4d 10 TeMaMm
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"Meramibel" u  "Hemeramibl') B COOTBETCTBMM C MpaBUJIAMU TEXHUKH
0e30MacHOCTH TIPU OOpAIlEHUH C BEIIeCTBAMU U JabOpPaTOPHBIM 000PYI0BAHUEM;
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpPOBATH BBIBOJBI Ha OCHOBE
ITHX PE3YyJIbTATOB;

9) cdopMHPOBAaHHOCTH YMECHHS AaHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIHIO,
MOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM HH(OpPMAIUH, CETh
WHuTepHeT u n1pyrue);

10) chopMHUPOBAaHHOCTH yMCHHH  COOJIOAATH  MpaBWJIa  DKOJOTHYCCKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B ILENAX
COXPAaHEHHUSI CBOETrO 3JI0POBbS U OKPY’KAIOUIEH NPUPOJHOW Cpeibl; yUYUTHIBATh
OTAaCHOCTh BO3/ICUCTBUSA HA JKUBBIC OPTaHU3MBI OMPE/ICIICHHBIX BEIIECTB, MOHIUMAs
CMBICJI TTIOKA3aTeNs MPEIEeIbHON JOMYCTUMOM KOHIICHTPALINH;

11) s oOydvaromuxcs ¢ OTPAaHHMYEHHBIMH BO3MOXHOCTSIMH  370POBBSI:
c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHATh 3HAHHA OO0 OCHOBHBIX JOCTYITHBIX
METO/1aX MMO3HAHUS BEIIECTB U XMMUUYECKUX SIBICHUN;

12) nast ciaenbiXx ¥ CIa0OBHIAIMIMX OOyUYarOMMXCs: chOPMUPOBAHHOCTh YMCHHS
UCIOJIb30BaTh pesibe(pHO TOUEUHYIO0 cucTeMy obo3HaueHuil JI. bpaitns mis 3anucu
XUMHUYECKUX (HOpMYIL.

20



TEMATUYECKHWMH IIJIAH

No HanmeHoBaHue pa3iesioB U TEM OPOrpaMMBbl KonnuectBo
3aHATHUS 4acoB
Paznen 1 Oprannyeckasi Xumusi
1 Tema 1.1 IIpenmeT opraHndecKOr XUMHUH: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAUCHUE B 2
MOJIy4YEHUH HOBBIX BEIIECTB U MaTepUanoB. Teopust CTpOeHUs: OpraHnYECKUX COETMHEHHUN A.
M. bytnepoBa, €€ OCHOBHBIE TTOJI0KEHUS
2 Tema 1.2 IlpenensHble yrieBoAopoAbl — ankaHbl. CTpoeHue, (PpU3nUecKue M XUMHUYECKHUE 2
CBOMCTBA, MOJYYCHUE U TPUMEHEHUE
3 Tewma 1.3 HenpenenbHble yrieBogOpOabl. AJKEHBI, UX CTPOCHHUE, CBOWCTBA, IIOJYyYEHUE U 2
IIPUMEHEHUE
4 Tema 1.4 AnkanueHsl, CTpOCHHUE, BAXKHEUIIINE XUMUUECKHE CBOMCTBA 2
5 Tema 1.5 AnkuHbl, cCOCTaB 1 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psijl. AUETUIIEH — 2
IIPOCTENIIINI TPEACTABUTEINb AIKUHOB
6 Tema 1.6 Apomatudeckue yrieBoaopoasl. beHsol: coctas, ctpoenue, Guznyeckue u 2
XUMUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE
7 Tewma 1.7 [IpupoaHbie UICTOYHUKY YTIEBOJAOPOJIOB U UX MepepadboTka 2
IIpakTHyeckue 3aHATHHA
8 [Tpaktuueckast pabora Nel TlonmyueHue yrieBoopoa0B U U3yUEHUE UX CBOMCTB. 2
9 Tewma 1.8 CimpThl, X CTpOeHHUE U CBOMCTBA. BisHre HA OpraHu3M YesoBeKa
10 Tema 1.9 ®enon. CtpoeHne MOJEKYNbI, (GU3NICCKUEC U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenne deHoma.
11 Tewma 1.10 Anbneruapl, ctpoenue, GU3NYECKue 1 XUMHIECKHE CBOMCTRA 2
12 Tema 1.11KapO6oHOBBIE KUCTOTHI, CTPOEHUE, (U3HMUECKUE U XUMUYECKUE CBOWCTBA 2
13 Tewma 1.12 Cnoxusie 3¢upsl. XKupbl 2
14 Tema 1.13 YraeBojsl, cocTaB, KiaaccupuKamus, CBOMCTBA 2
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IIpakTnyeckue 3aHATHS

15 [TpakTrueckast padota Ne2 CBoiicTBa KUCIOPOACOAEPKAIINX OPTraHUYECKUX COEAMHEHNUN

16 [TpakTrueckas padota Ne3 PelieHne skcrieprMeHTaNbHbIX 3a/1a4 Ha Paclo3HABaHHE
OpPraHUYECKUX BEILECTB

17 Tema 1.14 Amunbl. AMUHOKHCIIOTHI Kak aM()OTEpHbIE OpraHUUECKUE COEITUHEHUS

18 Tema 1.15 benku kak NpUpoIHbIE BBICOKOMOJIEKYJISIPHBIE COETUHEHMSL.

19 Tema 1.16 BeicokoMoieKyIsipHbIE COEIMHEHNUS, OCHOBHBIE METO/Ibl UX CUHTE3a

HToro nmo pazaeny 38
Paznesa 2 O0mast 1 HeOpraHu4ecKas XuMus

20 Tema 2.1 Teopermueckue ocHOBbI xuMuu. CtpoeHue artomoB. llepuoanyeckuil 3akoH U 2
[lepnogmyeckas cucreMa XuMuaeckux nemMeHToB /[. . MenneneeBa

21 Tewma 2.2 Ctpoenue BemecTBa. XUMUYECKas CBsI3b. BUIbI XUMHUECKOU CBsI3U (KOBaJIEHTHAs 2
HEMOJISIpHAS U MOJISIpHAsI, MIOHHAS, METAJNINYECKasl)

22 Tema 2.3 MuorooOpa3ue BemiectB. [loHsiTHE 0 MUCTIEpCHBIX cucTeMax. McTuHHbBIC U 2
KOJUIOMJIHBIE pacTBOpbl. MaccoBast oJist BeniecTBa B pacTBope. Kitaccugukanms
HEOPTraHWYECKUX COCIMHCHUN

23 Tema 2.4 Xumuueckas peakiusi. Kinaccupukamus XUMHUECKUX PEaKIMi B HEOPTaHUYECKOU U 2
oprannyeckoil xumun. CKOpOCTh peaklinu, €€ 3aBUCUMOCTb OT Pa3IMyYHbIX (PaKTOPOB

24 Tema 2.5 Dnekrtponuthueckas aucconuanus. Peakuun moHHOro oOMeHa. OKHCIUTETBHO- 2
BOCCTAHOBUTEJIbHBIE PEaKLUU
IIpakTuyeckue 3aHATHS

25 JlaGoparopnHas pabota Nel CBoiicTBa KUCIIOT, COJIel, OCHOBAHUM

26 JlabopaTtopHas pabota Ne2 Peakiiuu noHHoro oomeHa

27 [Ipaktrueckass padora Ned4. BrnusHue paznuyHbix (aKTOPOB HA CKOPOCTh XUMHUYECKOU

peakiuu
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28 Tema 2.6 Hemeramiwl. Ilonoxenue HemeramioB B Ilepuogumdeckoi cUCTEME XMMHYECKHUX 2
anemenToB JI.M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

29 Tema 2.7 XuMU4eCcKre CBOMCTBA BAXKHEUIIIMX HEMETAIOB (TaJIOT€HOB, Cephl, a30Ta, pocdopa, 2
yriaepoja U KpeMHHUsI) M HUX COEIUHEHUW (OKCHAOB, KHCIOPOICOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCJIMHEHUN)

30 Tema 2.8 Metamnsl. [lonoxenne meramwioB B Ilepuonnyeckoil cucTeMe XUMHUYECKHX 2
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB
METaJIOB

31 Tema 2.9 XuMuueckre CBOWCTBAa BaXHEHIIMX METAUIOB (HATPUH, KaJIWHA, KaJdbI[UH, MarHuu, 2
ATIOMUHUHN, ITUHK, XPOM, 5KeJIe30, MeJIb) U UX COCAMHEHUI
IIpakTuyeckue 3aHATHS

32 [Ipaktuueckast pabora Ne 5. Peienne skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «Hemerasmib

33 [Ipaktrueckast pabora Ne 6 Perienue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTaibn

34 Tema 2.10 Xumus u xu3Hb. Posib XuMuu B 00€CII€UEHUN HKOJIOTHYECKOM, SJHEPTETUYECKON U
MUIIEBOI 0€30MMaCHOCTH, PA3BUTUN METUITUHBI

35 Tema 2.11 YenoBek B MUpPE BEIIECTB U MATEPUATIOB. XUMHUS U 3J0POBHE YEIIOBEKA. 2

HToro no pazaeay 32
O01ee KOJIMYECTBO YaCOB 10 IPOrpamMmMe, B TOM YHcJIe: 72
CamocrosiTeibHas padora

Cucremarnueckas npopabOTKa KOHCIIEKTOB 3aHATUI U y4eOHO JIUTepaTyphl, MOATOTOBKA COOOLIEHUH. 2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O TIPOECCA
MarepuajibHO-TeXHHYeCKoe ofecrieyeHne
Peanuzanuu nporpamMmsl yaeOHOTO rpeaMera TpedyeT Hanu4us yaeGHoH
nmabopaTtopuu « XUMHUS». R
TexHu4ecKHe cpeacTBa 00yYeHHsI:
- IEpEeHOCHOe MYJIETUMEeHHHOe 000pyI0BaHHUE.
OobopynoBanue yueOHOM 1aGopaTopun:
-TI0Ca/I0YHBIE MECTa 110 KOJIUYECTBY 00yUJarONMXCS;
- pabouee MecTo TpernofaBaTes;
- OCKa;
- HarJIsIHBIe TOCOOMS; XUMHUYecKoe 000pyIoBaHue, peaKTUBBI, MOJIEIIH,
IUTaKaThl, KOJUIEKLIMH 06pa3IoB.

HNudopmannonHoe obecrniedeHrne 00yueHHs
Iepeyennb yueGHbIX H3naHul, UHTEpHET-pecypcoB, JOMOJHHTENbHOM
JINTEpPaTyphl
OCHOBHBIE HCTOYHUKH:
1. Ta6pueasn, O.C. Xumus. 10 knacc. ba3osslit yposens: yqe6Hux/ O.C.

I'abpuenss.- 7-e u3z., crepeotut.- Mocksa: [Ipoda, 2019.- 191 ¢.-ISBN978-5-
358-21274-9.- TekcT: HEOCPENCTBEHHBIH.

2.I'abpuensin, O.C. Xumus 11 xnacc. ba3oBblil ypoBeHb: yueOHUK 171
obmeobpazoBarensHbIx yupexxaenui /O.C. ['abpuenss.- 9-e U3[, CTepeoTHIL.-
Mocksa: [Ipoda, 2019.- 223 c.- ISBN978-5-358-10040-4.- TekcT:
HeTIOCPeICTBEHHBIN.

3. Bopucos, A. H. Xumus: yue6nux / A. H. Bopucos, E. C. Octpormsigos, T. b.
Boiinosa, JI. I1. Apnamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN
978-5-406-11987-7. — URL: https://book.ru (nata obpamenus: 21.05.2023). —
Texcer : anektporHsIit.- OBC CI'Y. PexuM moctyma : mo maposo.

JIOTIOTHUTENEHBIE HCTOUHUKH:

1.KoxopeBa, B. B. Xumus : yuebrnoe nocobue / B. B. Koxopesa. — Mockaa :
KnoPyc, 2023. — 371 c. — ISBN 978-5-406-10075-2. — URL: https://book.ru
(mata obpamenus: 21.05.2023). — Texcr : anextponHbI.- OBC CI'Y. Pexum

JIOCTYTIA : 110 MTApOJIIO. L///} J/

WnTtepuet-pecypcsl:
1. https://e.lanbook.com/ - (31eKTpOHHO-OUOMHOTEUHAS CHCTEMA)
2. https://znanium.com/ - (31€KTPOHHO-OMOIHOTEYHAS CHCTEMA )
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MeTtoauyeckue peKOMeHAANNHU 110 OPTraHU3ANMYU U3yYeHUs] Y1eOHOro
npeaMera

B menax peanusanuyd KOMIETEHTHOCTHOTO IMOAXO0Ja MPHU MPENoJaBaHUuU
y4eOHOro npeaMera «XUMHUSD UCTOIb3YIOTCSI COBPEMEHHBIE 00pa3oBaTeIbHbIC
TE€XHOJIOTUU: TPAKTUKOOPUEHTUPOBAHHBIE TEXHOJOTUU (HUCCIEI0BATEIbCKUE
IPOEKTHI, JIEJIOBbIE WIPbl W TPEHUHTH, MOJCIMPOBAHME M HMUTALUOHHBIC
3aHATHS, TpPAKTUYECKHWE padOThl), TEXHOJIOTMH PAa3BUBAIOIIETO OOy4YeHUS,
TEXHOJIOTUS  pPa3HOYpPOBHEBOTO W auddepeHuupoBaHHOTO  00y4eHMUS,
TEXHOJIOTUS TPOEKTHOTO OOYYEHHS W HCCIEHOBATENbCKON JESTEIBHOCTH),
TE€XHOJIOTUU poOJIEMHOTO 00yueHus (mpoGaemMHoe U3JI0KEHUE,
HCCIIE0OBATENIbCKUIT  METOA), U LHUPPOBbBIE 00pa30BATEIbHBIE PECYPCHI
(97K TPOHHO-0MOJIMOTEYHAS CHCTEMa HU3JIaTeIbCTBA «ZNanium.comy).

B coueTanuu ¢ BHeayIUTOPHOU pabOTOH, A1t GOPMUPOBAHUS U Pa3BUTHUS
MPEIMETHBIX, JUYHOCTHBIX, METAlPEAMETHBIX pPEe3yJbTaTOB OO0YYarOIINXCs
NPUMEHSIOTCSI aKTHUBHBIE W WHTEPAKTUBHBIE (OPMBI TPOBENEHUS 3aHATUN
(TpymimoBasi KOHCYJIbTAIINS, TPYIIIOBAS JUCKYCCHS).

Jlnis mpoBeACHUS TEKYLIETO KOHTPOJS 3HAHWW MPOBOJATCS YCTHHIC (B
dopMme cobeceoBaHMs) U NMHCBMEHHBIE OINpPOCHI (TeCTUpOBaHME, pedeparsl,
JTUKTaHTBI, IPOBEPOUYHBIE padOTHI) [0 COOTBETCTBYIOLIUM TEMaM Pa3zelioB.
[IpoMexyTouHas aTrTecTalysi MPOBOJUTCS MOCIE 3aBEpIICHUs Kypca y4eOHOro
npenmerta B popme auddhepeHIIupoBaHHOTO 3a4ETa.
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Pa3paboTuuk (u): Casuenko C.A.

Mporpamma ogobpeHa Ha 3acepanum LIK ecTecTBeHHO-MaTeMaTUHECKUX AUCLIUM/IH U
KOMMbIOTEPHbIX TEXHONOT U

oT 24.05.23 r. npoTtokon N2 9

Mpeacenatens LK ecTecTBeHHO-MaTeMaTUYECKUX AUCLUMIMH U KOMMbBIOTEPHbIX TEXHONOTUi

W / NMpoxoposa C.A./

[vpexTop Feonoruueckoro konnegxa Cry J1.K.BepuHa

s

3am. aupekTtopa no YP C.A. CasyeHKko
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