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1. TIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o61e06pa3oBaTebHON yueOHOM TUCHUIUIMHBI « XUMHUS MTpeIHa3HauYeHa
JUIsl U3y4eHUs] XUMHUU B MpodeccHoHanbHbIX oOpa3oBarenbHbiXx opranuzauusax CIIO,
peanu3yomux 00pa3oBaTeNIbHYI0 MPOrpaMMy CPEIHEro O0IIero oOpa3oBaHMs B Mpeenax
OCBOEHHUSI OCHOBHOU mpodeccuoHanibHOi oOpazoBarenbHol mporpammsl CIIO (OITOII
CIIO) na 6a3ze OCHOBHOro 00miero oOpa3oBaHUs MPU MOATOTOBKE KBaJU(UIIMPOBAHHBIX
pabouux, CiIy>Kallux, CIEHUAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpegnero obmero
0o0pa3oBaHUsl, NPEABIBISIEMBIX K CTPYKType, COACPKAHUI0O W pe3ylbTaTaM OCBOCHHS
y4eOHON IUCLUIUIMHBI «XUMUS», B COOTBETCTBMM C PexomMeHmanusiMu 1o OpraHu3anuu
NOJyYeHHsI CpelHero oomero oOpa3oBaHHs B Hpefenax OCBOEHHS 00pa30BaTeNbHBIX
nporpamMm CpeaHero mpodeccnoHaabHOrO o0Opa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETO
oOpa3zoBaHusl ¢ y4eToM TpeOoBaHUM (eaepalibHBIX TOCYAAPCTBEHHBIX 00pa30BaTebHBIX
CTaHJIapPTOB M MOIy4aeMOM NpoQeccuu Ui CIelUaIbHOCTU CPETHEro NpodeccHoHaTbHOTO
oOpa3zoBanus (nucbMo JlemapramMeHTa rocylapCTBEHHOW IMOJMTHKU B cepe MOATOTOBKH
pabouux kaapos u 1O Munob6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanne nporpamMmbl «XHUMHsSD» HaIpaBlIeHO HA JOCTHKEHHE CIIEIYIOIMINX
meJiei:

- (opMupoBaHue y CTYICHTOB YMEHUS OLICHUBATh 3HAYNMOCTh XUMHUYECKOTO 3HAHUS
JUISL KaKIOTO YelIOBeKa,;

- (hopMupoBaHUE y CTYJCHTOB LIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUH B
CO3JJaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa;

- yMeHHs OOBACHATH OOBEKTHI M MPOIECCHl OKPYXAIOMIEH JIelCTBUTEIBHOCTH:
HOPUPOJHOM, COLMANIBHOM, KyJIbTYpHOW, TEXHMYECKOM Cpenbl, - HUCHONb3YyS Ui 3TOTO
XAMHWYECKUE 3HAHWS,

- pa3BUTHE y CTYACHTOB yMEHWH pasznudaTh (PAKTBl W OIICHKH, CPaBHUBAThH
OLICHOYHBIE BBIBOJIBI, BUJIETh HX CBA3b C KPUTEPUSIMH OIICHOK U CBSI3b KPHUTEPHEB C
OIIpPENIeNICHHON CHCTEMOW ILeHHOCTeH, (HOpMYyaHpoBaTh W OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

- TpHOOpeTeHHe CTYAECHTAMHU OIBbITa PAa3HOOOpPA3HOW NESITENbHOCTH, TMO3HAHHUS U
CaMOITO3HAHMSI; KJIFOYEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIBHOE 3HAYCHHE IS PA3IUIHBIX
BUJIOB JICATEILHOCTH (HABBIKOB PEIICHUS MTPOOJIEM, IPUHITHS PEIICHUH, IIONUCKA, aHAIH3a U
00paboTku  MH(pOpPMAIMK, KOMMYHUKAaTUBHBIX  HAaBBIKOB, HABBIKOB  H3MEpECHHH,
COTpYIHUYECTBA, OE30IaCHOTO OOpAIIEHHs C BEIECTBAMU B TIOBCETHEBHOM KU3HH).

B mporpammy BKIIIOUEHO conaeplkaHHWe, HampaBlIeHHOe Ha (OPMHUPOBAHHE Y
CTYZICHTOB KOMIIETCHIIUN, HEoOXoauMbIX Juist kKadecTBeHHOro ocBoeHus OIIOIT CIIO na
06a3e OCHOBHOro oOIIero oOpa3oBaHHsS C TMOJIYYEHHEM CpeIHEero oOIero oOpa3oBaHUS;
MPOrpaMMbl  ITOATOTOBKH  KBATH(DHUIIMPOBAHHBIX pPabOYMX, CIyXalllUX, POrPaMMBbI
MOAroTOBKH creruaauctoB cpeanero 38eHa (I[TITKPC, TIIICC3).

[Tporpamma MOKET HCTIOJIE30BAThCS IPYTUMHA npodeccuoHaTbHBIMU
0o0pa30BaTeIbHBIMA  OPTAaHU3AIMAMH, PEATU3YIONIMMH 00pa30BaTEIbHYI0 MPOrpaMMy
cpennero oOmero oopasoanusi B npenenax ocoeHus OITOIT CITO na 6aze 0CHOBHOTO
obmero oopazopanus (ITITKPC, TIIICC3).



2. OBIIIASI XAPAKTEPUCTHKA YYEFHOU JUCIHUATLIAHBI «XUMMU»

XuMHg - 3TO HayKa O BEIECTBaX, HMX COCTaB€ U CTPOEHUHU, CBOWCTBAX M
NPEBpAIICHUAX, 3HAYCHWHM XHMHYECKUX BEIIECTB, MaTepuajioB M MPOIECCOB B
MPAKTUYECKOHN EATEIbHOCTH YeJIOBeKa.

Conepxxanrie 001e00pa3oBaTeIbHON YUeOHOW AUCIHUIUIMHBI « XUMUS» HAMpaBICHO
Ha YCBOGHHE CTYJCHTAaMH OCHOBHBIX IOHSTHH, 3aKOHOB M TEOPHH XHMHH; OBJAJICHHUE
YMEHUSAMHU HaOMI0aTh XHWMUYECKHE SBJICHUS, HPOBOJUTH XUMHUYECKHH SKCIIEPHUMEHT,
MPOU3BOIUTH PACUETHl HA OCHOBE XUMUYECKHX (HOPMYJI BEIECTB M YPABHEHUN XUMUYECKUX
pEeaKUunid.

B npouecce u3ydeHus XuMuM y CTyJICHTOB Pa3BUBAIOTCSI TI03HABATENIbHBIE MHTEPECHI
U UHTEJUIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM IPHOOpPETeHMS
3HaHUU 10 XUMHH B COOTBETCTBMH C BO3HHUKAIOMIMMHU >KM3HEHHBIMH MpoOIeMaMu,
BOCIIUTBIBAETCSI OEPEXKHOE OTHOIICHUS K MPUPOJE, TOHMMAHUE 3[0POBOr0 00pas3a KHU3HHU,
HEOOXOAMMOCTH MPEAYNPEKICHUS SBJICHUNA, HAHOCSIIUX BPe 370POBbI0 U OKpYXKarolen
cpeae. OHM OCBaMBAIOT MPHEMBI T'PAMOTHOIO, 0E€30IMaCHOrO HCHOJIb30BAaHUS XMMUYECKUX
BEIIECTB U MaTePHAJIOB, MPUMEHSIEMBIX B OBITY, CEJTbCKOM X03SHCTBE M HA TIPOM3BO/ICTBE.

[Tpu cTpyKTyprpOBaHHM COJIEpKaHUs 00I1e00pa30BaTENbHON YUEOHON THUCHUTIIIMHBI
JUIA IpO(heCCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3aIHA, PEATU3YIOIUX 00pa30BaTEIbHYIO
nporpammy cpeaHero oomero odpaszoBanus B mpenenax ocBoerus OITOIT CITO na 6aze
OCHOBHOTO O0IIEro oOpa3oBaHMs, YUUTHIBAIACh OOBEKTUBHAS PEAJbHOCTh - HEOOJBILOM
00bEM 4YacoB, OTMYIICHHBIX HAa HW3yYEHUE XUMHUM M CTPEMJIEHHE MaKCHUMaJbHO
COOTBETCTBOBATh HUIESIM pa3BHBamomero oodydenus. IlosTomMy TeopeTmueckre BOIPOCHI
MaKCHMaJbHO CMEMICHBI K Hadaly WU3y4YeHHs JUCIUIUIMHBL, C TE€M YTOOBI MOCIIEIYFOIIHA
(bakTHUecKHil MaTeprall pacCMaTpUBAJICS HA OCHOBE MU3YUYE€HHBIX TEOPUH.

Peanuzanus neayKTUBHOTO MOJIXOJa K M3YyYEHHIO XMMHUHU CHOCOOCTBYET Pa3BUTHIO
TaKMX JIOTMYECKUX ONEpalMid MBIIJIEHUS, KaK aHalu3 M CHUHTE3, 0000IleHHe u
KOHKPETH3aI¥sl, CPABHCHUE M aHAJIOTHsI, CHCTEeMAaTH3aIs U KJIaCCH(PHUKAINS U Jp.

Crenuduka U3ydyeHHs XUMUHM TPU OBJIAJACHUU MPO(GECCUsIMU U CIEUUATbHOCTIMU
TEXHUYECKOro mnpoduisi oTpakeHa B Kaxaod Teme pazaena «ConepkaHue ydeOHOU
TUCIUIUITMHBD B pyOpuke «lIpodunbhbie u npodeccruoHaNnbHO 3HAYUMbIE 3JIEMEHTHI
COAECPIKAHUS.

DTOT KOMIIOHEHT peanu3yeTrcs Npu HHIAUBHIYaTbHOW CaMOCTOSATENBHOM pabore
oOyvaromuxcsi (HanmucaHuu pedeparoB, MOATOTOBKE COOOIICHMIA, 3aIIUTE MPOEKTOB), B
nporecce y4eOHOW JEesSTeNbHOCTH IMOJ PYKOBOJCTBOM IpenojaBarelis (BbITOJIHEHUH
XMMHUYECKOTO 3KCIEPUMEHTa—I1a00paTOPHBIX OMNBITOB M NPAKTUYECKUX PadOT, pelieHUH
MPAKTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 33134 U T. 11.).

B npomecce wu3ydeHMs XMMHMHM =~ TEOPETHYECKHE CBEACHHS  JIONOJHSIOTCA
JEMOHCTPALUSAMU, JJAOOPATOPHBIMU ONBITAMH U MPAKTUUYECKUMHU 3aHIATUAMU. 3HAYUTEIbHOE
MECTO OTBOJAUTCS XMMUYECKOMY dKcIepuMeHTY. OH OTKpBIBAET BO3MOXKHOCTh (JOPMHUPOBATH
y CTYIEHTOB CIICIIHAIbHBIC TPEAMETHBIC YMEHHS: padOoTaTh C BEIIECTBAMH, BBIMOJHSTH
MPOCThIE XWMHUYECKHUE OMBITHI, YYUTh O€30IMacHOMY M OSKOJOTHYECKH TPaMOTHOMY
0OpalIeHHIO ¢ BEIIeCTBaMH, MaTepUalaMy U MPOIecCaMy B OBITY U Ha TPOU3BOJICTBE.

JUis  opraHu3anuy  BHEAYJUTOPHOM  CaMOCTOSITENBbHOW  pabOThl  CTYICHTOB,
osnazeBaronumu npodeccusasmu CIIO n cnenmansHocTsaMu CIIO TexHMueckoro mpoguis
npo¢ecCUOHANbHOIO 00pa3oBaHUs, MPEACTaBICH MPUMEPHBIM mepedeHb pedeparos
(1OoKJIa/I0B), MHAMBUIYIbHBIX TPOCKTOB.



B npomecce wum3yueHMss XUMHMH ~BaXHO (OPMHUpPOBaTh  HMH(POPMALMOHHYIO
KOMIIETEHTHOCTh CTYAEHTOB. I[lo3ToMy mpu opraHu3aludud CaMOCTOSTENBbHOM paboThI
HEOOXOAMMO aKIIEHTUPOBaTh BHUMaHME OOyYaloIUMXCs HAa IOHUCKE HH(POpPMaluu B
cpeAcTBax MaccMmenua, MHrepHere, y4eOHOW U CIEUMANbHON  JUTEepaType C
COOTBETCTBYIOLIUM O(QOPMIICHUEM U MPEICTABICHUEM PE3yIbTaTOB.

3. MECTO YYEBHOH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOHass AWCHMIUIMHA «XUMUS» SBISACTCS Y4eOHBIM TPEIMETOM IO BBIOOpPY U3
oOsi3arenpHON TpeameTHoU oOmactu «EctectBennbie Haykm» PI'OC cpeanero oOrmiero
oOpa3oBaHus.

B mpodeccuonanbHbiXx  00pa3oBaTeNbHBIX ~ OpPraHM3alUsAX,  PEATU3YIOUIUX
00pa3oBaTeNbHYI0 TPOTPaMMy CpemHero oOmiero oOpa3oBaHHsl B TpeAeiaax OCBOCHHS
OIIOII CIIO nHa 6a3e ocHOBHOro 001Iero oOpa3oBaHMsl, yueOHas TUCIUIUIMHA «XUMUS»
u3ydaeTcs B obmeoOpazoBatenbHOM Iikie ydeOHoro OITOIT CIIO nHa 6a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ oilydeHueM cpenHero odmiero oopazosanus (IIIKPC, ITIICC3).

B yue6npix mmanax IITIKPC, IIICC3 MecTo yueOHON AUCHUIIMHBI « XUMHS» - B
cocTtaBe 00111€00pa30BaTeNbHBIX Y4YEOHBIX AMCLHMIUIMH TIO BbIOOPY, (QOpMHUpPYEMBIX H3
oOs3aTenbHBIX mpeaMeTHbIx obmacteir PI'OC cpennero obmero oOpa3oBaHUs, IS
npodpeccuii  CIIO wmm  cmeumanbHocTet  CIIO  cooTBercTByromero  mpoguis
npodeCcCUOHAILHOTO 00pa30BaHUs.

4. PE3YJIbTATBI OCBOEHMSI YYEFHOU JUCITATLIAHBI

OcBoenue copepkaHusi  y4eOHOM  TUCHUIUIMHBI — «XUMHS», OOecreunBaeT
JIOCTIDKEHUE CTYACHTAMH CIICIYIONINX Pe3yJIbTATOB:

* INMHOCHHBIX:

- YyBCTBO TOPJOCTH M YBAXCHHSI K WCTOPUU W JOCTIDKEHUSM OTEYCCTBCHHOU
XUMHYECKOH HAyKW; XWMHUYECKH TPAaMOTHOE TIOBEJIEHHE B  MPOQPECCUOHATBLHON
JICATSIIBHOCTA U B OBITY IIPH OOpaIlcHUH ¢ XMMHUYECKUMHU BEIICCTBAMHU, MaTepHallaMd U
MpoleCCaMu;

- TOTOBHOCTh K TPOJODKCHHUIO OOpa30BaHWS W TIOBBHINICHUS KBATH(PHUKAIUN B
n30paHHOW MPOPECCHOHAIBHON  JCATCIIBHOCTH W OOBEKTHBHOE OCO3HAHWE POJU
XUMHUYECKUX KOMITCTCHIIMH B 3TOM;

- yMEHHE WCIIOJIb30BaTh JIOCTHKCHHSI COBPEMEHHOW XHMMHUYECKOM HayKu U
XUMHUYECKUX TEXHOJIOTUH JIJISl TIOBBIMICHUS COOCTBEHHOTO MHTE/UICKTYAJIbHOTO Pa3BHTHS B
BBIOpAHHOM MPOeCCHOHAIBHON JCSITEIbHOCTH;

* MemanpeomMenHblx:

- HCIIOJIb30BAHHUE PA3JIMYHBIX BUJOB ITO3HABATEIHHOWU ACSITEIILHOCTH M OCHOBHBIX
MHTEJUICKTYyaJIbHBIX Onepalnii (ITOCTaHOBKH 3a1a4M, (DOPMYJIMPOBAHMS TUIIOTE3, aHAIN3a U
CHUHTE3a, CpaBHEHHs, 00OOIICHMS, CUCTEMATU3AIMY, BBISIBICHHS MPHUUYMHHO-CIICACTBEHHBIX
CBSI3CH, IOMCKA AaHAJIOTOB, (OPMYJIMPOBAHUS BBHIBOJOB) IS PEIICHHS TTOCTABICHHOM
3aJ1a4d, TPUMCHCHHE OCHOBHBIX METOJIOB TIO3HAHMSI(HAOIIOICHUS, HAYIHOTO KCTICPUMEHTA)
JUTST U3Y4YEHUS] PA3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB U TPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKHBATHCS B MPOdeCCHOHAIBHOU cepe;

- WCIIOJIb30BAaHNE PA3JIMYHBIX HMCTOYHUKOB IS TMOJYYCHHUS XUMHYCCKOU
nH(pOpPMaIIUK, YMEHUE OIEHUTh €€ JOCTOBEPHOCTD JUIS JOCTHIKEHUS XOPOIINX PE3yJIbTaTOB
B IpodecCHOHANBHOM cdepe;



* npeomMemHuuix:

- c(opMUPOBaHHOCThH MPEJCTABICHUM O MECTE XHMHH B COBPEMEHHOW HAyYHOM
KapTHHE MHpA; MOHUMaHHE POJIM XUMHUHU B (JOPMUPOBAHUU Kpyro3opa U (PyHKIMOHAIbHON
rPaMOTHOCTH YE€JIOBEKA ISl PELIEHUS IPAKTUYECKHUX 3a/1aY;

- BJIAJICHUE OCHOBOIIOJATralOINMU XUMHYECKUMU MTOHATUSIMH, TEOPUSIMU, 3AKOHAMU
U 3aKOHOMEPHOCTAMH; YBEPEHHOE IIOJIb30BAaHUE XHUMHYECKOW TEPMHUHOJOTHEN U
CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCHOJIb3yEMbIMU B XUMUMU:
HaONIOICHWEM, ONHCAaHWEM, M3MEpPEHHUEM, OJKCIIEPUMEHTOM; yMeHue oOpadaThiBaTh,
OOBSICHATh PE3yJAbTaThl TPOBEJACHHBIX OMNBITOB W JelaTh BBIBOABI; TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSTh METO/IbI TTO3HAHUS TIPH PEIICHUH MMPAKTUYECKUX 3a71ay;

- c(opMUPOBAaHHOCTh YMEHHUS J1aBaTh KOJMYECTBEHHBIC OIEHKH W TMPOU3BOAUTH
pacyeTsl 10 XUMUYECKUM (HOpMyJiaM B YPaBHCHHSIM;

- BJAJICHHWE TPaBHJIAMU TEXHUKH O€30MACHOCTU MPHU MCIOJIB30BAHUU XUMHUUYECKHUX
BEILECTB;

- c(opMUPOBAHHOCTH COOCTBEHHOW TMO3UIMU IO OTHOIIEHHUIO K XUMHUYECKON
uH(pOpMaLIUY, TOTy4aeMOil U3 pa3HbIX UICTOYHUKOB.

5. COIEP KAHUE YYEFHOM JJUCIATIIMHBI
Texnunueckuii mpoduiab npodgeccuoHATBLHOr0 00pa3oBaHus

BBenenue

Hayunble MeTobl O3HAaHUS BEUIECTB M XUMHUYECKUX sIBIIEHUN. Ponb 3xcnepumeHTa
U TEOpUM B XUMHH. MoaenupoBaHUE XMUMHUYECKHX IMPOIECCOB. 3HAUCHUE XUMHUU MPHU
ocsoennn mnpodeccuit CIIO wu cmenmanbHocTeit CIIO  TexHWYECKOro mpoQuiIs
npodeCcCHOHATTLHOTO 00pa30BaHUS.

1. O0mas U HeopraHm4yeckasi XuMusi

1.1. Ochognvie nonsimus u 3aKOHbl XUMUU

OcCHOBHbBIE NOHATHS XUMMH.

BemectBo. AtoM. Monekyna. Xumudeckuil sneMeHT. Aimotponud. IIpocteie u
CJIOKHbIE BenecTBa. KaueCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BEHIECTB. XHMHUYECKHE
3HaKU U (¢opMynbl. OTHOCUTENIbHbIE aTOMHash M MOJeKyasipHas wmacchl. KommuectBo
BEILECTBA.

OcCHOBHBIE 3AKOHbI XUMHHU.

CrexuomeTpusi. 3aKOH COXPaHEHUsI MacChl BEUIECTB. 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB MOJICKYJSIPHOW CTPYKTYpPbI. 3aKOH ABOTaJIpo U CJIEICTBHS U3 HETO.

PacueTHble 3a1aun Ha HAXOXKIECHUE OTHOCUTEIIBHOW MOJIEKYJIIPHON MacCChl, OIIPEACIICHHUE
MacCOBOM JJOJIM XUMHUYECKHUX AJIEMEHTOB B CII0)KHOM BEILIECTBE.
Jemoncmpayuu
Monenn aTOMOB XUMUYECKHUX JIEMEHTOB.
Mognenu MOJEKyd NpPOCTBIX M CIOXKHBIX BellecTB (mapocrtepxHeBble U Crioapra -
Bbpurne6a).
Konnekius npocThIX U CIOXKHBIX BEILIECTB.
Hekotopsie BemiecTa KOIUYECTBOM 1 MOJIb.
Mogenb MoisipHOro 00bEMa I'a30B.
Annorponus pocdopa, Kuciopoaa, oJiosa.
Ilpogunvnsie u npoghpeccuonanvno 3nauumbvle 31eMeHmMbl COOEPHCAHUA.
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AnnorpornHeie Mogudukanuu yriaepoga (anmmas, rpadut), Kuciopoaa (KUCIOPO,
030H), 0Ji0Ba (cepoe u 6enoe 010B0). [ToHATHE 0 XUMUUECKOW TEXHOJIOTHH, OMOTEXHOJIOT U
Y HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuu 3axon u Ilepuoouueckas cucmema xumuueckux snemenmos /1. 1.
Menoeneesa u cmpoenue amoma

Hepuoanueckuit 3akon 1. U. MenaesieeBa.

Otkpeitue 1. . MenaeneesbiM [lepuoanueckoro 3akona. Ilepuoguyeckuii 3akoH B
dbopmymuposke JI. . MenneneeBa. [lepuogudeckas Tabnmia XUMHUYECKUX AJIIEMEHTOB —
rpadguyeckoe 0ToOpakeHHE MePUOANYECKoro 3akoHa. CTpyKTypa NepUOIUIECKON TaOIUIIbL:
nepuobl (Malibie ¥ OOJBIINE), TPYNIbI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3axon /. U. Menoeneesa.

ATOM — crnoxHas yactuia. Sapo (MpoTOHBI M HEUTPOHBI) U IEKTPOHHAsE 000JIOUKA.
N3oronel. CTpoeHHE OSIEKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB MaJlbIX IME€PHUOJIOB.
Oco0OeHHOCTH CTPOEHUSI AIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJIBIIUX TEPUOJIOB
(mepexomnbix snemenToB). [lonsrtue 06 opburansx. s-, p- u d-opOutanu. DIEKTPOHHBIC
KOHQUTypalluu  aTOMOB  XUMHUYECKUX djeMeHTOB. CoBpeMeHHas (HOpMyIMpoBKa
Ilepuonnueckoro 3akoHa. 3Hauenue [lepnoanueckoro 3akoHa u [lepuoanueckoli CUCTEMBI
XuMH4YeCcKuX 35ieMeHTOB [. 1. MeHnneneeBa 1uis pa3BUTHSI HAYKU U IOHUMAHUSI XUMUYECKOU
KapTUHBI MUDA.

Jemoncmpayuu

Pasznuunsie popmel [lepuoanueckoii cucrembl xumudeckux snementos Jl. 1. Menneneena.
JuHamuueckre TaOauIbl sl MoeaupoBanus [lepuonnyueckoit CuCTEMBI.

DnekTpu3anus Teid U UX B3auMOJICHCTBUE.

Jlabopamopubwtii onvim

MopnenupoBanue noctpoenus [lepronuaeckoil TaOIUIBI XUMUYECKUX JIEMEHTOB.

IIpogunvusie u npogheccuonanvno 3nayumole 1eMeHMbL COOEPHCAHUAL.

PannoaktuBHOCTE. Vcmosb30BaHME pPagUOAKTUBHBIX H30TONOB B TEXHUYECKHUX
1ensix. PEHTreHOBCKOE W3JIyYeHHE W €ro HCIOJIb30BAaHME B TEXHUKE W MEIUIMHE.
MonenupoBaHue Kak METOJ] MPOrHO3UPOBAHUS CUTYAIIMU Ha TIPOU3BOJICTBE.

1.3. Cmpoenue eewecmea

HNonHass xuMu4ecKas cBf3b.

Karuonsl, nx obpa3oBaHue U3 aTOMOB B pe3yJibTaTe MPOIEcca OKUCICHUS. AHUOHBI,
ux oOpa3oBaHHME M3 aTOMOB B pe3yjbTare IMpoilecca BoccTaHOBICHUs. MoHHas CBs3b Kak
CBA3b MEXJY KAaTMOHAMHU M AaHMOHAMHM 3@ CUYET 3JIEKTPOCTATUYECKOrO MPUTSHKCHHUS.
Krnaccudukanust HOHOB: TIO COCTaBY, 3HAKY 3apsija, HATUIHIO THAPATHOH  OOOJIOUKH.
HNounbie KpHUCTaJuInyeckue pemeTku. CBONCTBA BEIIECTB C HOHHBIM — TUIIOM
KPUCTAJNINYECKON PEIIETKU.

KoBajieHTHAasi XUMHY€ECKasl CBA3b.

Mexanu3m 00pa30BaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIN M JIOHOPHO-aKIIENTOPHBIN ).
DnekTpooTpuuareabHOCTh. KOBaleHTHBIE NOJISIpHAsT M HENoJIsApHasl CBsA3U. KpaTHOCTh
KOBaJICHTHON CBs3U. MOJNEKyJISIpHbIE M aTOMHBIE KpHUCTauMueckue pemeTku. CBOMCTBa
BEILECTB C MOJICKYJISIPHBIMU U @aTOMHBIMHU KPUCTAUIMUECKUMHU PELICTKAMH.

MeTtajqin4deckasi CBSI3b.

Merannuyeckass KpUCTAITMYECKasT pPEIIeTKa U METaJUIMYecKass XUMHUYECKasl CBSI3b.
dusnyueckue cBOMCTBA METAJIIOB.

ArperaTtHbie COCTOSIHUSI BellleCTB M BOJOPOJIHAS CBSI3b.
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Teepmoe, xunkoe u ra3zoo0pa3sHoe coCTOsHHS BemiecTB. llepexox BemiecTBa U3
OJTHOTO arperaTHoOro CoCcTosiHUS B Apyroe. BogopoaHas cBsi3b.

Yucroble BelecTsa 1 CMeECH.

[Tousarue o cMecu BemiecTB. ['oMorenHsie u rereporeHHbie cmecu. CoctaB cMeceil:
00bEeMHasi 1 MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBasi I0JIsl IpUMeECeH.

JAucnepcHbie CUCTEMBI.

[Tonsitue o aucnepcHoit cucreme. JlucnepcHas dasza u JUCepCUOHHAs cpefa.
Knaccudukanus aucnepcHpix cucteM. [oHATHE O KOMIIOUTHBIX CHCTEMAX.
emoncmpayuu
Monenb KpUCTAIINYECKON PEeIIeTKH XJIOpH/1a HaTPUsl.

OO0pa3ipl MUHEPATIOB C HOHHOM KPUCTAITMYECKON PEIISTKON: KAIbIIUTA, TalluTa.
Mogenu KpucTaquIMyecKUX PelIeToOK «CyXoro JpAa» (1iu Hona), anmasa, rpadura
(wnm xBapa).

[TpubGops! HA )KUJIKUX KPUCTAIIAX.

OO0pa3iipl pa3nuyHbIX JTUCTIEPCHBIX CUCTEM: SMYJbCHIA, CYCIICH3H, adpo30Jieii, reneiiun
3oneit. Koarymsnus. Cunepesuc. Dddext Tunnans.

Jlabopamopuvie onvimul

[TpuroToBnenue cycrneH3nu KapOOHaTa KaJIbIUs B BOE.

[TonydyeHue sMyabCUM MOTOPHOTO MacJia.

O3HakoMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.

Ilpogunvnvie u npoghpeccuonanvrno 3Hauumbvle 31eMeHMbl COOEPHCAHUAA.

[TonsspHOCTH CBSI3U U NOJSAPHOCTH MoJieKyIbl. Konaencauus. Tekyuects. Bo3ronka.
Kpucramnuzamnus. Cybnumanus u necyonuManus. AHoMauu PU3NUEeCKUX CBOMCTB BOJBI.
Kunkue kpucramisl. MUHEpalbl ¥ TOPHBIE TOPOJbI KaK IPUPOJHBIE CMECU. DMYIbCUU U
CyCIleH3MH. 304 (B TOM uyucie aspo3oinu) u reau. Koarymauusa. Cunepesuc.

1.4. Booa. Pacmeopui. Dnexmporumuieckas ouccoyuayus

Bona. PactBopsl. PacTBopenne.

Bopa xak pactBoputens. PactBopumocTs BelecTB. HachlllieHHbIE, HEHACHIIIEHHBIE,
MIEPECHINIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B, KUJIKOCTEN U TBEPIBIX
BEIIIECTB OT pa3IMYHbIX (pakTopoB. MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA.

DJIeKTPOJIMTHYECKAS TUCCOLNALIMS.

DNEKTPOIUTBl U HEAIEKTPOJIUTHL. DIEKTPOIUTHYECKasd auccouuanus. MexaHu3Mbl
ANEKTPOJIUTUYECKON TUCCONMALMUA IS BEUIECTB C PAa3IMYHBIMU TUIAMH XUMHUYECKON
cBs3U. ['WapaTupoBaHHBIE W HETUAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOTUTHUYECKON
mucconranuu. CunibHble W ciabble  NEeKTpoauThl. OCHOBHBIE TIOJIOKEHHUS TEOpPUU
ANEKTPOIUTUYECKOIN Arcconrauu. KucmoTel, OCHOBAHUS U CONM KaK JIEKTPOJIUTHI.
Hemoncmpayuu
PacTBOpuMOCTH BEIIECTB B BOJE.

CobupaHue ra30B METOI0M BBITECHEHHUSI BOIbI.

PacTBOpeHue B Bojie CEpHOM KUCIOTHI U COJENH aMMOHMUSL.

OO6pa3iibl KPUCTAIIIOTUIPATOB.

N3roroBneHne rurcoBoM MOBSI3KU.

HcnbiTaHne pacTBOPOB JIEKTPOJIMTOB U HEIJIEKTPOJIUTOB HA MPEAMET AUCCOLIMALIIH.
3aBUCUMOCTh CTETICHHU AJIEKTPOIUTHIECKON TUCCOMAIIMN YKCYCHON KUCJIOTHI OT
pas0aBiieHHsI pacTBOpa.

JIBM>KEeHME OKpAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM IIOJIE.

[IpHUroroBiieHUE KECTKOW BOJIBI U YCTPAHEHHE €€ KECTKOCTH.
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HNonHuTsL.

OO6pa3iibl MUHEpaTbHBIX BOJ PA3JIMYHOTO HA3HAUCHUS.
Ilpakmuueckoe 3anamue

[IpuroroBiieHne pacTBOpa 3aJaHHON KOHLIEHTPALWH.

Ilpoghunvusie u npogheccuonanvho 3HauuMble 171eMEHMbL COOEPHCAHUS

PactBopenne kak Qu3uko-xumMudeckuid rmpouecc. TernoBble 3¢deKThl  mpu
pactBopeHuu. Kpucramnoruaparsl. PemieHune 3agad Ha MacCOBYIO JIOJNK0 PacTBOPEHHOTO
BemecTBa. [IpumeHeHrne BOJbI B TEXHMUECKUX IeisiX. KeCTKOCTh BOJBI M CHOCOOBI €€
ycTpaHneHus. MuHepaabHbIE BOJIBI.

1.5. Knaccugpuxayus neopeanuueckux coeOuHeHUll U ux ceoUcmaed

Kucaorsl ¥ uX CBOMCTBA.

Kucnorel kak »>IEKTpONUTHI, WX KIacCU(PUKALUSg IO Pa3IUYHBIM IPU3HAKAM.
XUMHUYECKHE CBOWMCTBA KHUCIOT B CBETE€ TEOPUM DJICKTPOJIMTUYECKOW JIMCCOIMALINH.
OCOOeHHOCTH B3aMMOJEHCTBHUS KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIOT C
MeTtaimaMu. OCHOBHBIE CIIOCOOBI MOTYUYEHHUS KUCTOTHI.

OcHOBaHMS U X CBOMCTBA.

OcHoOBaHMS KaK dJEKTPOJNUTHI, UX KIACCU(PUKALMS MO PANTMUHBIM MPU3HAKAM.
XUMHUUYECKHE CBOMCTBA OCHOBAHMUM B CBETE€ TEOPUU DJICKTPOJIUTHYECKOM JIHCCOLMALINH.
PaznoxeHue HEpAacTBOPUMBIX B BOJE€ OCHOBaHMU. (OCHOBHBIE CHOCOOBI TMONYYECHHS
OCHOBaHMH.

Couu 1 UX CBOMCTBA.

Comn kak osnektposuThl. Cojid CpeaHue, KHUCIbIE M OCHOBHBIE. XUMHYECKHUE
CBOICTBa COJICHl B CBETE TEOPHH IIEKTPOIUTHUYECKON auccormanuu. CrnocoObl MOTydeHUs
coneu. ['maponus colieil.

Oxcuabl M UX CBOICTBA.

ConeoOpasyromue u HecosieoOpasywome okcuabl. OcCHOBHBbIE, aMdOTEpHBIE U
KHUCIJIOTHBIE OKCHJIbI. 3aBUCUMOCTb XapaKTepa OKCUJa OT CTETIEHU OKHUCIIEHUSI 00pa3yIoLIero
ero Merauia. XMMHYECKUE CBOMCTBA OKCHIOB. [loiryueHne okcuaos.

Hemoncmpayuu
BzaumoneiicTBue a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METaJIJIAMHU.
['openne gocdopa u pacTBOpeHUE MPOTYKTa TOPEHUS B BOJIE.
[Tonyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCU/IA.
HeobOpatumpiii ruapoian3 kapOuaa Kaablius.
OOpaTuMBbIii THAPOIIU3 COJIEH PA3ITMYHOTO THUIIA.
Jlabopamopuwvie onvimul
HcnbiTanre pacTBOPOB KUCIOT UHAMKATOPAMMU.
B3aumopeiicTBre METAIIIOB C KUCITIOTAMH.
B3aumonencTBue KUCIOT ¢ OKCHAAaMH METAJIIOB.
B3anmopeicTBre KUCIOT ¢ OCHOBAaHUSIMU.
BzaumonencTBue KUCIIOT ¢ COJISIMU.
HcnbiTaHne pacTBOPOB 11IEJI0YEN WHIUKATOPaMHU.
B3aumoneiicTBHE 1IEIOYEN C COISIMU.
Paznoxxenne HepacTBOPHUMBIX OCHOBAaHHIA.
BzaumozeiicTBue cosen ¢ MeTajaiaMH.
BzaumoneiicTBue coseit Apyr ¢ IPyroM.
I'moponus coneyt pa3aM4HOro THIIA.
Ilpogpunvuvie u npogheccuonanvno 3HavuMble 371eMEHMbL COOEPHCAHUS
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[IpaBuna pa3baBneHHst cepHOM KHUCIOTHL. lcmonb3oBaHuEe CEPHOM KHUCIOTHI B
MIPOMBILIEHHOCTU. ENKue menouym, ux HCIOJIb30BaHUE B NPOMBIIUICHHOCTH. [amieHas u
HeraieHas U3BecTh, UX IPUMEHEHHUE B CTPOUTEILCTBE. [ UIiC U anedacTp, TUIICOBaHUE.
ITonstue o pH pactBopa. Kucnornas, menounas, HeUTpajibHasi cpesa pacTBOPOB.

1.6. Xumuuecxue peaxyuu

Kanaccupukanuss XuMu4eCKHUX peakiui.

Peaknuu coequHenusi, pa3nokeHus, 3aMenienns, oomena. Karanutuueckue peakium.
OOparumbie 1 HEOOpaTHMbIE peakuu. | OMOTEHHBIE ¥ TETEPOTEHHBIE PEaKIUH.
DK30TepMHUUECKHUE U FHI0TEpMUUECKUE peakuu. TemnoBoi 3QPpexT XUMHUUECKUX peakLui.
TepmoxuMuueckue ypaBHEHHUS.

OxucanTebHO-BOCCTAHOBUTEIbHbIE PEAKIUH.

Crenenp oxucneHnsd. OKHCIUTENb W BOCCTAaHOBJIEHHE. BoccraHoBUTENb U
oKucieHne. MeToJ| 3NIEKTPOHHOro OajlaHca JIsl COCTABJICHUS YpPaBHEHUN OKUCIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUH.

CKopocTh XMMHYECKHUX PeaKIM.

[loHsATHE O CKOPOCTH XMMUYECKUX PEaKIUN. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX
peakiuii OT pa3IuYHbIX (PAKTOPOB: MPUPO/IbI PEATUPYIOIIUX BEIIECTB, X KOHLIEHTPAIUH,
TEMIIEPATYPbl, IOBEPXHOCTH COITPUKOCHOBEHUS U UCIIOIb30BAHNS KaTaIu3aTOPOB.

O0paTUMOCTH XMMHUYECKUX PeaKIMil.

OO6parumbie 1 HeoOpaTUMbIE PeakIuu. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €To
CMELIECHUS.
emoncmpayuu
[Ipumepbl HEOOPATUMBIX peakluid, HAYIIHX ¢ 00pa30BaHUEM OCaJIKa, Ta3a WK BOJBI.
3aBUCUMOCTb CKOPOCTH PEAKLUU OT IIPUPO/IbI PEArupyOLIUX BELIECTB.

B3anmopeiicTBe pacTBOPOB CEpHOW KHCIOTBI C pacTBOpaMu THOCYIb(paTa HATPHS
Pa3IMYHON KOHLIEHTPALMH U TeMneparypbl. MoJeinb KUIISIIETo CIIOs.

3aBUCUMOCTbh CKOPOCTH XMMHYECKOW PEaKUHMH OT MPUCYTCTBUS KAaTaau3aropa Ha MpuUMepe
Pa3IOKEHMs IIEPOKCHIA BOAOPOA € ITOMOIIBIO JUOKCHIA MapraHlla U KaTalasbl.

Mopenb 35eKTpoursepa.

Monenb 351eKTpOIN3HON BaHHBI ISl IOJTYYEHHS AIFOMUHUS.

Monienb KOJTIOHHBI CHHTE3a aMMHaKa.

Jlabopamopmuwvie onvimul

Peaxnus 3amenieHust Mey Kene30M B paCTBOPE METHOTO Kyllopoca.

Peakuuu, nayume ¢ oOpa3oBaHueM 0cajka, raza Wid BOJbl.

3aBUCUMOCTb CKOPOCTH B3aUMOJICUCTBUS COJITHOW KUCJIOTHI C METAUIAMH OT UX HPUPOJIBI.
3aBUCUMOCTb CKOPOCTH B3aUMOJICUCTBHUS [IMHKA C COJITHOM KUCIIOTOM OT €€ KOHIIEHTPALINH.
3aBUCUMOCTh CKOpOCTU B3ammojieicTBus okcuga Mmenu (II) ¢ cepHoil kucimoToM OT
TEMIIEPaTyPBl.

Ilpogunvnsie u npoghpeccuonanvno 3nauumbvie 31eMeHMblL COOEPHCAHUA

[TonsitTue 00 nanekTponm3e. DIEKTPOJIU3 PaACIUIaBOB. JEKTPOJIM3 PaCTBOPOB.
DNEKTPONIUTHYECKOE TOJlydeHUe amtoMuHusA. [IpakTueckoe NPUMEHEHHE HIIEKTPOIU3a.
[NanpBanomiactuka. ['anpBanocterus. PaduanpoBanuie MBETHBIX METAIIIOB.

Karanns. I'omorennslie u rereporennble karaansaTopsl. IIpomoropsl. Karanmutrnueckue sapl.
NHruéurtopsl.

1.7. Memannvt u Hememavi

MertaJjuisl.

OCOOCHHOCTH CTPOCHHUSI aTOMOB M KpHUCTA/LUIOB. DU3NUYECKHE CBOWCTBA METAJITIOB.
Knaccudukanus MeTamioB 1Mo pa3IudHbIM MPU3HAKAM. XUMUYECKHE CBOWCTBA METAJIJIOB.
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DNEeKTPOXUMHUUYECKUN psA HampsokeHud MertawioB. Mertamtorepmus. OOmme crocoOsl
nosydeHus MetamioB. [lonstue o meramutypruu. [Tupomeramtyprusi, TuApoMeTalIyprust 1
anekTpoMeTaiTyprusi. CruiaBel YEpHBIE U LIBETHBIE.

HemeraJibl.

Oco0eHHOCTH cTpoeHHs aToMoB. HemeTamisl — npocThle BEleCcTBA. 3aBUCUMOCTh
CBOMCTB TQJOT€HOB OT HMX IOJIOKEHHSI B Iepuoauudeckor cucrteMe. OKHCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJJIOB B 3aBHCUMOCTHM OT MX IOJIOKEHHUS B pAILY
ANEKTPOOTPULATEIBHOCTH.
emoncmpayuu
Komnekuus metamios.

B3aumoseiicTBre METaIIOB C HEMeTaJlJIaMH (JKese3a, IIMHKA | aTFOMUHUS C CEPOH,
TIOMHUHUS C HOI0M, CYpPbMBI C XJIOPOM, TOPEHHE Keje3a B XJI0pe).
I'openne metaiuos.
AJIOMUHOTEPMUSL.
Komnekiust Hemetamios. ['openne HemeramioB (cepbl, pocdopa, yrist). BeitecHeHne MeHee
aKTUBHBIX TAJIOT€HOB U3 PACTBOPOB MX COJIeH O0siee aKTUBHBIMU T'aJIOT€HAMHU.
Mogens NpOMBILIIEHHON YCTAaHOBKM JJI MPOW3BOJICTBA CEPHOW KUCIOTHL. Monenp neuu
Uit o0xura n3BecTHsAka. Komekuny npoayKiuuil CUIIMKaTHOM MPOMBIIIJIEHHOCTH (CTEKIIa,
dapdopa, pasHCca, IIEMEHTA Pa3TUIHBIX MAPOK U JIp.).
Jlabopamopuwie onvimul
3akanka U OTIYCK CTaju.
O3HaKoOMJIEHUE CO CTPYKTYPAMH CEPOTo U OEJIOro uyryHa.
Pacno3naBanue pyn xenesa.
Ilpakmuueckue 3anamus
Pelenune sKkcriepruMeHTaNbHBIX 33/1a4.
Ilpogunvnsie u npogheccuonanvno 3Havumble r1eMEeHMbL COOEPHCAHUSA

Koppo3ust MeTaiioB: XUMUYECKast U AJIEKTPOXUMUYECKAs. 3aBUCUMOCTh CKOPOCTH
KOPPO3WHM OT YCJIOBHA OKpyXkaromieil cpeapl. Krnaccudukaius KOppO3WH METaUIOB I10
pa3nu4HbIM npu3HakaM. CriocoObl 3alUThl METAIIOB OT KOPPO3HH.
IIpon3BOACTBO Uyr'yHA U CTAJIH.
[Tonmyyenre HeMeTayuIOB (PPAKIIMOHHON MEPErOHKOM >KUIKOTO BO3yXa W AIIEKTPOIU30M
PacTBOPOB WIH PACILIIABOB JIEKTPOJIUTOB.
CuirkaTtHast IPOMBIIUIEHHOCTh. [I[pOM3BOACTBO CEPHOM KUCIIOTHI.

2. Opranuveckasi XUMHS

2.1. OcHog@nbie nousmusi Op2aHu4eckou Xumuu U meopus CmpoeHus OpcaHu4ecKux
coeouneHull

IIpeamer opranuvyecko XMMHUM.

[IpupoaHble, HCKYCCTBEHHBIE W  CHHTETUYECKME OpPraHMYECKUE  BEILECTBA.
CpaBHEHUE OpraHMYECKHX BEIIECTB C HEOPraHMYECKUMH. BaleHTHOCTh. XHMHYECKOE
CTPOEHME KaK MOPSAIOK COEUHEHUS aTOMOB B MOJIEKYJIbI ITO BAJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coequnenuii A. M. bytieposa.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOro cTpoeHus. M3oMepuss M H30MEpBL.
Xumuueckre Gopmysbl U MOJEIN MOJIEKYJT B OPraHUYECKON XUMUHU.

Kiaaccndukanus opraHndecKux BemecTs.

Knaccudukanus BemecTB MO CTPOCHHUIO YIVIEPOAHOTO CKeJeTa U HAIUYHUIO
¢byHkoHanbHbIX rpynn. ['omonoru u romonorus. Homenkiarypa IUPAC.

Kanaccupurkauus peakuuii B OpraHM4ecKoil XuMHH.
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Peaxiuun IPUCOETUHEHUS (rumpupoBaHus, raJjloreHUPOBaHMUS,
TUAPOTAIOTCHUPOBAHUS,  TUApaTanuu). Peakiuu  oTWIENJIeHUs  (JETHApUpOBaHUSA,
JETUIpOTajioreHUpOBaHus, Aeruapartanun). Peakiun 3amenienus. Peakium nzoMepuzaiuu.
Jemoncmpayuu
Mogenn MoONEKyl1 TOMOJIOTOB M H30MEPOB OpraHMYecKuX coeauHeHuil. KauecTBeHHOE
oOHapyXeHHe yIepo/ia, BOJOPOa U XJopa B MOJIEKYJIaX OpraHUYECKUX COCIMHEHHIM.
Jlabopamopubwtii onvim
N3roroBnenne Mozenei MOJIEKYJl OPraHUYECKUX BEIIECTB.

Ilpogunvnvie u npogheccuonanvno 3HavuMble 371eMEHMbL COOEPHCAHUS

[Tonsitue o cyOctpare u peareHre. Peakuuu OKHCIEHHS W BOCCTAHOBJICHUS
oprannueckux BemecTB. CpaBHEHHE KiIaccU(PUKAIIMM COCOUHEHUN H KiIaccupUKaIru
pEaKUUil B HEOPraHUYECKOM U OPraHMYE€CKON XUMHUH.

2.2. Veneso0opoowl u ux npupoousvle UCMOYHUKU

AJIKaHBbI.

AJKaHBI: TOMOJIOTHUECKUN Psifl, MU30MEPUs U HOMEHKJIATypa ajJKaHOB. XUMUUYECKHUE
CBOIMCTBa alKaHOB (MeTaHa, 3TaHA): TOPEHUE, 3aMellleHre, pa3okKeHHe, ACTUIPUPOBAHHE.
[IpumeHeHue ankaHOB HA OCHOBE CBOICTB.

AJIKeHBbI.

OTWlIeH, €ro TMojdy4deHue (JAeTUIpUpOBaHUEM  d3TaHa, JCHOJIMMEpU3aIuen
nonud THIeHa). ['oMonornyeckuii psz, M30MepHsi, HOMEHKIATypa aJKeHOB. XHUMHYECKHE
CBOMCTBA ATWJICHA: TOpPEHHE, KAYeCTBEHHBIC peakiuu (oOeciBeUrBaHUE OpPOMHON BOIBI U
pacTBOopa NepMaHraHaTta Kajus), TuapaTanus, noiauMmepusanus. [IpuMeHneHue sTuiieHa Ha
OCHOBE CBOMCTB.

J{MeHbI U Kay4yKH.

[Tonatue o queHax Kak yriieBOAOPOJax C ABYMs JBOMHBIMU CBs3sIMU. CONpSKEHHbIE
nueHbl. XUMHUYECKHe CBOWcTBa OyTranueHa-1,3 u um3ompeHa: oOecliBeuMBaHHE OpPOMHOMU
BOJIbI M MOJIUMEPHU3aLUs B Kayuyku. HaTypaibHblil 1 cUHTeTHYeCcKue Kayuyku. Pe3una.

AJIKUHBI.

AnerriieH. XMMUYECKUE CBOMCTBA alleTUJIEHA: TOpEeHHEe, 00eclBeUMBaHUE OPOMHOM
BOJIbI, IPUCOEIMHEHUI XJIOpOBOJOpoaa U ruapaTanus. [I[pumeHenue ameTuieHa Ha OCHOBE
CBOMCTB. MexXKJiaccoBast U30MEPHS C allKaJueHaMU.

Apenbl. ben3zon. XuMmuueckue cBOiCTBa O€H30J1a: TOpEHHE, PEAKIMHM 3aMElIECHUs
(ranoreHupoBanue, HUTpoBaHue). [I[pumenenue 6eH301a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHMKH YIJIeBOAOPOAOB. [IpuponHblil ra3: cocTaB, NPUMEHEHUE B
KAaueCTBE TOIUIMBA.

Hedtb. CocraB u nepepabotka Hedpru. [leperonka negtu. HedrenpoayKkror.
Hemoncmpayuu

I'openue Metana, 3TUJIEHA, allETUJICHA.

OTHOIIeHNE MeTaHa, 3TUJICHA, alleTUIeHa U OeH3071a K pacTBOpaM MepMaHTaHaTa Kajius U
OpoMHOI1 BOJIE.

[Tonmydenue sTHIIeHA peakuuen Aeruaparaluy 3TaHoja, alleTUIeHA - THIPOJIM30M KapOouaa
KaJIbLIMSL.

Paznoxenue kayuyka Mpu HarpeBaHUU, UCIIBITAHUE TIPOIYKTOB PA3JIOKEHUS HA
HEeNpeIeTbHOCTb.

Komnnexkmust o6pasziioB HedTu u HepTenpoaykroB. Komnekuust «KameHHbIH yronb u
MPOIYKIHSI KOKCOXUMUYECKOTO TTPOU3BOICTBAY.

Jlabopamopmuwie onvimul

O3HaKkoMIIeHHE C KOJUIEKIMEeH 00pa3ioB HepTH U MPOYKTOB €€ mepepaboTKu.
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O3HakoMJIEHHE C KOJUIEKIIMEN KaydyKOB U 00pa3aMy U3JeNIUi U3 PEe3UHBI.

Ilpogunvnsie u npogheccuonanvro 3nauumole 11eMeHNMbL COOEPHCAHUU

[IpaBuno B. B. MapkoBuukoBa. Krnaccudukamus u Ha3HaueHHE KaydyKOB.
Knaccudukanus u nHasHadenue pesuH. Bynkanuszanmsa kayuyka. [lomydeHue aneTuneHa
MUPOJIM30M METaHa M KapOWTHBIM crocoOoM. Peakiusi monmmmepu3anuil BHHWIXJIOPHIA.
[TonmMBUHUIXJIOpUA U €ro MpuMeHeHue. Tpumepusanus aueruwieHa B 0enszon. I[lonstue o6
JKCTpakuuu. BoccraHoBieHne HUTpOOEH30jla B aHWIMH. ['OMONOrHYecKuil psii apeHOB.
Tonyon. HwutpoBanue tomyona. Tpotun. OCHOBHBIE HaIpaBiICHUS ITPOMBIIUICHHON
nepepadoTku npupoAHoro rasza. [lonyTHslil HeQTAHOM ra3, ero nepepadboTka.

[Iporueccrl MPOMBILIUIEHHON NepepaboTKu HE(PTH: KPeKUHT, pudopMuHr. OKTaHOBOE
YHCI0 OEH3MHOB U 1IETAHOBOE YKCJIO AU3EJIbHOTO TOIUIHBA.

Kokcoxnmuueckoe Mpou3BOJACTBO U €r0 MPOLYKIHS.

2.3. Kucnopoocooepocawjue opeanuieckue coeOuHeHus

Cnuprsl

[Tomyuenue sTanona OpoKEHUEM TJIFOKO3bI U TUApaTanuen 3TwieHa. [ uapokcunpHas
rpynna kak (QyHKIMOHaubHas. IloHATHE O TNpeAenbHBIX OAHOATOMHBIX —CIHMPTAaXx.
XUMUYECKHe CBOMCTBAa 3TaHOJIA: B3aUMOJEHCTBHE C HaTpueMm, oOpa3oBaHHE MPOCTHIX U
CIIO)KHBIX 3(HPOB, OKHUCICHHWE B aibaerui. [lpuMeneHue sTaHola Ha OCHOBE CBOWMCTB.
AJIKOroNIn3M, €ro IOCJHEACTBUSA Ul OpraHM3Ma 4YejIOBEKa W NpeaynpexacHue. [imuepuH
KaK IIPeJICTaBUTE]Ib MHOTIOAaTOMHBIX cnUpToB. KauecTBeHHas peakuys Ha MHOTOATOMHBIE
cnupthl. [IpuMenenue mmnepuHa.

DeHoJL

duznyeckue M XUMHYECKHe CcBOMcTBa (eHona. BzanMHoe BiMsSIHHE aTOMOB B
MoJieKysie (peHOa: B3aUMOJICHCTBUE C THAPOKCHIOM HATPHUsi U a30THOM KHUCIIOTOM.
[Tpumenenune peHosa Ha OCHOBE CBOMCTB.

AJbaeruanl.

[TonsaTue 06 anpaeruaax. AnpAeruaHas rpymnmna Kak (yHKIMOHAJIbHAS.
@opManbIerua U €r0 CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJICHUE
B COOTBETCTBYIOIMK crupT. [lomydeHue anpAernmoB OKHUCIEHHMEM COOTBETCTBYIOIIMX
cnupToB. [Ipumenenue popmanpaernia Ha OCHOBE €ro CBOMCTB.

Kap0oHoBbI€ KHCJIOTHI.

[Tonsite o0 xkapOOHOBBIX KHcIOTax. KapOokcmibHas rpynmna Kak (QyHKIIHOHATbHAS.
['omonornyeckuii psii MOpPEAENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. Ilomyuenue
KapOOHOBBIX KHCIIOT OKHCJIEHHEM aJIbJETUI0B. XMMHUECKHE CBOMCTBA YKCYCHOM KHCIIOTHI:
o0mue CBOMCTBAa ¢ MUHEpAIbHBIMH KUCIOTaMU W peakuus stepuduxanuu. [Ipumenenue
YKCYCHOM KHCIIOTBI Ha OCHOBE CBOWMCTB. BpICcIIME JKHpHBIE KHCIOTBI Ha IPUMEpE
MaJIbMUTUHOBOUW M CTEapUHOBOM.

Cnoxnble 3¢upsl u xupbl. [lomydenue CclIoXHBIX dPHUPOB  peakuuei
srepudukann. Cioxxasie 3pUpbl B IpUpoje, ux 3HaueHue. [IpuMenenue cioxHbix 3QHUpoB
Ha OCHOBe cBOMCTB. JXKupbl kak cioxkHble 3gupsl. Knaccudukanus xupoB. Xumuueckue
CBOMCTBA JKHPOB: TMJIPOJU3 U THAPUPOBAHMUE JKUIKUX >XKUPOB. [IpumeHeHue XupoB Ha
OCHOBE CBOMCTB. MbuIa.

YrieBoasl.

VYreBonpl, ux kiaccuukanus: MOHOcaxapubl (TioKo3a, (ppykrosa), Aucaxapuabl
(caxapo3a) 1 noarcaxapubl (Kpaxmal U LeJUII0I03a).

['moko3a - BemecTBO ¢ JABOMCTBEHHON (PYyHKLIMEW - albAeruJ0CHUpT. XUMUYECKUE
CBOMCTBA IJIFOKO3bl: OKHUCIIEHUWE B IIIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHHE B COpOWUT,
CIIUPTOBOE OpOXKEHUE.
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[IpumeHeHne IIOKO3bl HA OCHOBE CBOMCTB. 3HAYEHHUE YIVIEBOJOB B KUBOW IPUPOE U
KU3HM uenoBeka. [loHATHE O peaknusX MOJMKOHJEHCAIIMM M TUAPOJIN3a Ha TpUMEpe
B3aMMOIIPEBPALICHUN: TJIFOKO3a <> MOJIMCaXapu.

Jemoncmpayuu

OxkuclieHre cnupTa B aJIbACTU/I.

KauecTBeHHbIE peaKIIuu HA MHOTOATOMHBIE CITUPTBHI.

PactBopumocTh (heHona B Bozie 1pu 0OBIYHOM TeMIiepaType U HarpeBaHUU.
KayectBeHHbIe peakuuu Ha GEHOII.

Peakuus cepeOpsiHOTO 3epKajia ajlbJerHI0B U TITIOKO3bI.

OxucneHue anbJIeruioB U TIIIOKO3bI B KUCIOTY € MOMOIIbI0 ruapokcuaa meau (10).
KagectBennas peaxius Ha kpaxmai. Komnekuus 3(pupHBIX Macel.
Jlabopamopmuwie onvimul

PactBopeHue riumiiepuHa B Bojie M B3auMoJieicTBHE ¢ ruapokcuaoM meau (11).
CBoiicTBa YKCYCHOM KHCIJIOTBI, OOIIHE CO CBOMCTBAMH MHUHEPATBHBIX KHUCIIOT.
Jloka3aTesnbCcTBO HEMPEAEIBHOIO XapaKTepa JKUIKOro KHUpa.

B3aumopeiicTBre MOK03bI U caxapossl ¢ ruapokcuaoM meau (11).
KauecTBeHHas peakuus Ha Kpaxmail.

Ilpogunvnsie u npogpeccuonanvno 3nauumbvle 31eMeHmMbl COOEPHCAHUU

MeTunoBelii COUPT M €r0 HCIOJB30BAHME B KAUE€CTBE XUMHUYECKOTO CHIPhS.
TOKCMYHOCT, MeETaHOJla M TMpaBWia TEXHUKM O€30MacHOCTU Mpu paboTe ¢ HUM.
OTUNIEHIVIMKOIIb U €r0 NpUMEHEHUE. TOKCHMYHOCTh ATUJICHIVIMKOIS M IpaBUja TEXHUKH
Oe3onacHocTy npu padore ¢ HUM. [lonydyenue (eHona u3 MPOAYKTOB KOKCOXMMHUYECKOTO
npousBoAcTBAa U U3 Oenszona. [lomukonpencauust Qopmanpaerunga ¢ QeHoiaoM B
benonopopMabICTHAHYIO CMOJTY.

Aueranbaeru. [londarue o keroHax Ha npuMmepe anetoHa. [IpuMmeHeHue aleToHa B
TEXHUKE W MPOMBIIUIEHHOCTH. MHOTrooOpa3ue KapOOHOBBIX KHUCIOT (I1aBEJIEBOM KHCIOTHI
KaK JIByXOCHOBHOM, aKpHJIOBOM KHCJIOTHI KaK HEMpeneabHON, OCH30HHOW KHCIOTHI Kak
apOMaTUYECKOil).

[InenkooOpa3ytone Macia. 3aMeHa >KUPOB B TEXHUKE HEMMILEBBIM CHIPHEM.
CuHTeTMYecKHe  MOWOIIME  CpeacTBa.  MOJIOUHOKUCIOE ~ OpOKEHHWE  TIIFOKO3BI.
Kucnomonounsie  mpoayktel.  CuiocoBanwe  KopMmoB.  HuTpoBaHme — LEUIHONO3BL.
IInpokcunuH.

2.4. A3omcooeporcawue opeanuueckue coeounenus. Ilonumepoi

AMMHBL

[Tonsitue 06 amuHax. AnudaTHdyecKue aMUHBI, UX KIacCU(PUKAIUS 1 HOMEHKIATypa.
AHUJMH Kak opraHudeckoe ocHoBaHue. IlonmyueHue aHWIMHA U3 HUTPOOEH30A.
[IpumeHeHre aHUTMHA HA OCHOBE CBOMCTB.

AMMHOKHCJIOTHI.

AMUHOKHCTIOTHI Kak ampoTepHbie NU(PYHKIIMOHAIBHBIE OPTAaHUYECKUE COCAMHCHHS.
XHWMHUYECKHE CBOWCTBA AMUHOKHUCIIOT: B3aMMOJICHCTBUE C IIEJIOYaMU, KUCIOTaMHU U JIPYT C
Ipyrom (peakuus mnoiukoHJeHcauuu). llentunHas cBs3p u nonunentuabl. [IpuMenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

beaxn.

[lepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpPhl OENKOB. XWMHUYECKHE CBOMCTBA
OENKOB: TOpEHME, NeHATypalus, TUIPOJIN3, [BETHbIE peakiuu. buonornueckue (QyHKIUU
OEJIKOB.

IHonumepsbl.

benku u monucaxapupl Kak OMOMOIUMEPBHI.
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IliacTmaccesl.
[TonrydyeHne mOMMMEPOB  peaklMed MONMMEpU3allMd U [OJIMKOHJIEHCALIUU.
TepMonacTUYHBIE U TEPMOPEAKTUBHBIE IIIacTMacchl. [IpencraButenu miacTmacc.
BoJsiokHa, ux ki1accupuranms.
[Tonyuenue BonokoH. OTAeNbHbIE NPEACTABUTENN XUMUYECKUX BOJIOKOH.
Jemoncmpayuu
B3aumopneiicTBre aMMHaka U aHUJIMHA C COJITHOW KUCIIOTOM.
Peakius anunvaa ¢ GpoOMHOM BOJIOH.
JlokazatenbCcTBO HaMM4usl (PYyHKIIMOHAIBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT.
PacTBOpeHue u ocaxxaeHue OeIKoB.
L{BeTHBIE peakiu OEIIKOB.
I'opeHne nTrubero nepa U MEPCTSIHOW HUTH.
Jlabopamopuwvie onvimul
PacTBOpenue 6enkoB B BOJIE.
OO6napysxeHue 6eTKOB B MOJIOKE U MSICHOM OyJTbOHE.
Jenatypauus pactBopa Oejika KypruHOro siidlla CIUPTOM, PACTBOPaMH COJICH TSXKENbIX
METAJIJIOB ¥ IIPU HATPEBAHUH.
Ilpakmuueckue 3anamus
Pemenure skcriepuMeHTaNBHBIX 33/1a4 Ha UACHTU(DUKAIINIO OPTaHUYECKUX COCTUHEHUI.
Pacno3HaBaHue miaacTMacce U BOJIOKOH.
Ilpogunvuvie u npogpeccuonanvno 3nauumbvle 31eMeHMbl COOEPHCAHUA
AMHUHOKanpoHOBas KucioTa. KamnpoH kak MpeacTaBUTENb MOJTHAMHUIHBIX BOJOKOH.
Hcnonp3oBanue  ruaponusza  OelKOB B NPOMBINUIEHHOCTH.  [lonuBHHMIXIIOpHUL,
nonuteTpadropatiiieH (tednon). denonodopmanbaeruaabie TuiactMaccesl. Lemmymoun.
[TpombllTIEHHOE TPOU3BOICTBO XUMUYECKUX BOJIOKOH.
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10
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14.
15.
16.

17.
18.
19.
20.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

IIpumepHbIie TeMbl pedepaToB (10KJIa10B),
HHIUBHAYAJIBHBIX IPOEKTOB

. buorexnosorus u renHas uHKeHepus - Texnosornu XXI Beka.
. HaHOTEXHOIOTHS KaK MPUOPUTETHOE HAPABIICHUE PAa3BUTHS HAYKU U ITPOU3BOACTBA

B Poccuiickor @enepanmmu.

. CoBpeMeHHBIE METO/IbI 00€33apaKMBAHUS BO/IBI.

. AjstoTponusi METaIoB.

. Kuznp u gearenvHocTh J[.M.Mennaeneena.

. «[TepuonnyeckoMy 3aKOHY OyJIy1lee HE TPO3UT pa3pylICHUEM. ..»

. Cunre3 114-ro snemenTa - TpuyM@d poCcCUCKUX PU3UKOB-SACPIIHKOB.
. U30oTomsI Botopoa.

Hcnonb3oBanne paOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIENISX.

. PEHTreHOBCKOE U31y4YeHHUE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEJIULIHE.

. Illma3zma - yeTBepTOE COCTOSTHUE BEILIECTBA.

AMop@dHbIe BellecTBa B IpUPOJIe, TEXHUKE, OBITY.

Oxpana OKpyXarolen cpeabl OT XUMHYECKOr0 3arpsA3HEHUS.

KonnuecTBeHHbBIE XapaKTEPUCTUKU 3arPSA3HEHHS OKPYKAIOIIEH CPEIbI.
[Ipumenenue TBep10ro U ra3oo0pazHoro okcua yriaepoaa (IV).

3amuTa 030HOBOTO PKpaHa OT XMMUYECKOI'0 3arpsi3HEHMUS.

I'pyboaucniepcHbIe CUCTEMBI, X KIaCCU(DHUKAIUS U UCIIOIh30BAHHE

B MIPO(EeCCUOHATLHOM 1eATENbHOCTH.

Kocmernueckue renu.

[IpuMeHeHnue CyClieH3ul U HYMYJIbCUN B CTPOUTEILCTBE.

MuHepalibl ¥ TOpHBIE TTOPOJIbI KAK OCHOBA JTUTOC(EPHI.

PactBopsb! Bokpyr Hac. Tumsl pacTBOpOB.

. Boza xak peareHT u cpena sl XMMHUYECKOro IIpolecca.

Kuznub u gestenpHocTh C.AppeHuyca.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU AIEKTPOIUTAYECKON TUCCOLUALINH.
YcrpaHeHue KECTKOCTH BOJIbI HA TPOMBIIUIEHHBIX TPEANPUATHSIX.

CepHast KUCTIOTa — «XJIe0 XUMUYECKOU MPOMBIIIIIEHHOCTH.

Hcnonb30BaHre MUHEPATBHBIX KUCIIOT HA TIPEANIPUATHSIX PASTUIHOTO TIPODHUIIS.
OKCHUIBI U COJIA KaK CTPOUTEIBHBIE MATEPUAIIBI.

Uctopus rumca.

[ToBapeHHast COJIb KAK XUMUYECKOE CBIPHE.

MHoronukuii kKapOOHAT KabIUs: B IPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropenus Ha MPOU3BOJCTBE U B OBITY.

BupryanbHoe MoaennpoBaHue XUMHUYECKUX ITPOLIECCOB.

DNEeKTPOAN3 PaCTBOPOB IEKTPOJIUTOB.

DIEKTPOIN3 PACIUIABOB 3JIEKTPOJIMTOB.

[IpakTudeckoe MpuMeHEHHUE ICKTPOIN3a: paQUHUPOBAHUE, raTbBAHOILIACTHKA,
raJbBaHOCTEI U

HcTopus nostyyeHust 1 TpoOU3BOJICTBA ATFOMUHUA.

DNEKTPOIUTUUECKOE MOTyYeHUE U paMHUPOBAHUE METH.

Kuznb u nestenbHOCTh I, J[3BU.

Ponb MeTamioB B ucTopumn 4eaoBEYECKON HUBUIIM3aIUU. VICTOpHS OTEUeCTBEHHOM
yepHOU MeTauTyprud. COBpeMEHHOE METAJULYPru4eCcKOe MPOU3BOJICTBO.
Hcropus oTeyeCcTBEHHON LIBETHOM METAJLIyPIrUH.
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41.
42.
43.
44.
45.
46.
47.
48.

49.
50.
51.

52.

53.
54.
55.
56.
57.
38.

Posib MeTaIoB U CI1aBoB B HAY4HO — TEXHHUYECKOM IIpOrpecce.

Koppo3sus meTannoB 1 ciocoObl 3a1UThl OT KOPPO3UH.

WNueptHble min 61aropoAHbIE Tas3bl.

Poxxnaromue cony — rajaoreHsl.

HcTopust mBEACKON CIIHYKHU.

Hcropus BOBHUKHOBEHUS U Pa3BUTUS OPTAHUYECKOW XUMHUH.

Kuznb u gestenbHOCTh A.M.byTiieposa.

Buranusm u ero kpax.

Poinb oTe4eCTBEHHBIX YYEHBIX B CTAHOBJICHUH U Pa3BUTUHA MUPOBOM OPraHUYECKON
XUMUHU.

CoBpeMeHHbIE MTPECTABIEHUS O TEOPUN XMMHUYECKOTO CTPOEHHUS.

DKOJNOTrMYECKUE aCIEKTHI UCIIOJIB30BAHUS YITIEBOJIOPOJHOTO CHIPBS.
DKOHOMHUYECKHE ACTIEKTHI MEXAYHAPOJAHOIO COTPYAHUYECTBA MO UCIIOIb30BAHUIO
YITIEBOJOPOIAHOTO CHIPBSI.

HcTopust OTKpbITHS U pa3pabOTKU Ta30BBIX U HE(PTAHBIX MecTOpoKAeHUI B Poccuiickoit
ODenepanuu.

XUMHUS YTIEBOAOPOJHOTO ChIphs U MOsi OyAyIiasi mpodeccusi.

YmIeBonopoIHOE TOILINBO, €r0 BUJIBI M HA3HAYCHUE.

CuHTeTHYECKNE KaydyKH: UCTOPHS, MHOTOOOPa3He U MEPCIEKTHBBI.
Pe3nHoTexHMUECKOE MPOU3BOJACTBO U €TI0 POJib B HAYYHO-TEXHUYECKOM IPOrpecce.
CBapouHO€ MPOU3BOICTBO U POJIb XUMHUH YIJIEBOJOPOJIOB B HEM.

Hedtb 1 ee TpaHncopTUpoBKa Kak OCHOBA B3aUMOBBITOIHOTO MEK/yHAPOIHOTO
COTPYIHUYECTBA.

6. TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOM JUCIHUILIMHBI

[Ipn peanuzaumm copepkaHus Y4YEOHOM AMCHMIUIMHBI «XUMHUS» B Ipenenax

ocBoenusi OITOIT CITO Ha 6a3e 0CHOBHOIO 0OIIero 00pa3oBaHusl C MOITYYECHHUEM CPEIHETO
oburero oopazoBanus no cnenuaibHocTsM CIIO:

CymMmapHbIii 00beM Harpy3ku, 4ac. - 78 4acos;
Pabota oOyuaromuxcst BO B3aMMOJEHCTBUY C MPENoIaBaTesieM, BCEro — 78 4acos.
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6.1. O0bEéM y4eOHOI TUCUMILIMHBI M BUAbI Y4eOHO# padoThl

HanMeHoBanue quCHUILINH, IIpome | Cymma O6weM yuebHOM TUCIUIUIMHEL, aK. dac. Pacripeznenenue o0si3aTenbHON HArPY3KH 110 KypcaM U
Wnpexc pa3znenos, MJIK XKYTOYH | PpHBIN cemMecTpam (J4ac B CEMeCTp)
PO ECCHOHANBHOTO MOy | ast 00beM Pabora o0y4aromuxcst BO B3aUMOJICHCTBHU C Camocrt
aTTecTa | Harpys MpernoaaBareaeM OSTEID
st KH, Jac. Hasl
OO0yueHwue 1o y4eOHOM [paktuku pa6oTa
JUCLUIUINHE 1 xypce 2 Kypc 3 kypc 4 xypc
B Tom uncne 1 2 3 4 5 6 7 8
IIpousso
CeM | CeM | ceM | ceM | ceM | ceM | ceM | ceM
VYueOHast | JCTBEHHA
Bcero J1a6. u
Kypcosas s
MIPaKTHY.
N pabora
3aHATHHU
Oova.10 Xumust -/13 78 78 38 - - - - 39 39
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6.1. TemaTtn4yeckuii JIaH y4eOHON AUCHUIITHHBI

HaumenoBanue Conepsxanue yueOHOro Marepuaina u opMbl OpraHU3aINH Ob6beMm
pa3esoB U TeM JeSITeJIbHOCTH 00ydarouuxcs 4acoB
1 2 3
BBenenne Coodeporcanue yuednozo mamepuana 2
Hayunsie MeTO1bI MO3HAHUS BEIIECTB U XUMUYECKUX SIBJIEHUN. Poib 2
HKCHEPUMEHTA U T€OPUU B XUMHUH. MOJeNupOBaHNuE XUMUYECKUX
npoIeccoB. 3HaYeHne XUMUM rpu ocBoeHuu npodeccuii CI10 n
cnernuanbHocTelt CITO TexHuyeckoro npodus
podeccuoHAIBHOTO 00pa30BaHus
Pazpea 1. O01masi ¥ HeopraHuyecKasi XuMmsi 38
Tema 1.1. Cooepicanue yuedoHo20 mamepuania 6
OcHOBHbIE 1. OCHOBHBIE OHATHS XUMUHU 2
TTOHATHS ¥ 3aKOHBI 2. OCHOBHBIE 3aKOHBI XUMUU 2
IIpakTnyeckas padora Ne 1 2
OcHOBHbIE OHSATHUS ¥ 3aKOHBI XUMUU
Tema 1.2. Cooepicanue yuebnoz2o mamepuana 6
[Tepnomnueckuii 3akon | 1. CtpoeHue aroma 2
U IIepuoniecKas IIpakTnyeckas padora Ne 2 2
CUCTEMa XUMHYCCKUX | DNEeKTPOHHO-CTPYKTYpHasi popmyna aToma
3JIEMEHTOB IIpakTnyeckas padora Ne 3 2
J.N.Menneneesa IIepuonnyeckuil 3aKOH U IIEPUOAUYECKAs CUCTEMA XUMUYECKUX
U CTPOCHUE aTOMa anemenToB J[.M1.Meneneesa
Tema 1.3 Cooepocanue yuebnoz2o mamepuana 2
CtpoeHue BelmecTBa 1. OcHOBHEIE BUABI XUMHYECKOU CBSI3U 2
Tema 1.4 Cooepicanue yuebnoz2o mamepuana 4
Bona. PactBopbl. 1. Boga. PactBopbl. 2
DneKTpONIUTUYECKAs 2. DAEKTpOIUTHYECKAS JUCCOLUALUS 2
JIUCCOLIMAIUS
Tema 1.5 Cooepircanue yuedbnoz2o mamepuana 8
Knaccuduxarms 1. Knaccudukanus XuMHUECKUX COeTUHEHHUH 2
HEOPTaHUYCCKUX IIpakTnyeckas padora Ne 4 2
COETMHEHHI HonHble ypaBHEHUS peaKinii
JlaGopaTopHasi padora Ne 1 2
Peakuuu noHHOTO OOMEHa
JlaGopaTopHasi padora Ne 2 2
['unponus coneit
Tema 1.6. Coodepircanue yuednozo mamepuana 4
XHUMHUYECKue 1. Knaccudukaimss XuMHUECKUX peaKIii 2
peakiuu IIpakTyeckas padora Ne S 2
OKHCAUTETHPHO — BOCCTAHOBUTEJNIbHBIE pEAKLIUU
Tema 1.7 Cooepicanue yuebnoz2o mamepuana 8
Mertasuisl 1. MeTamibt 2
U HEMETAJUIbI JlaGopaTopHast padora Ne 3 2
Mertasibl TOOOYHBIX HOATPYIIT
2. Xumusi HEMETaJLIOB 2
IMpakTnyeckasi padora Ne 6 2
Pemenne sxcneprMeHTaNbHBIX 33134
1 2 3

20




Paznen 2. Opranunyeckasi XUMHA 36
Tema 2.1 Cooepicanue yuebnoz2o mamepuana 2
[Ipenmer u 3amaun Teopus cTpoeHus opranndeckux coequaennii A.M.bytieposa 2
OpPraHMYECKON XUMUHU
Tema 2.2 Cooepicanue yueono20 mamepuana 12
YmieBonopoasl 1. Ankanbl. AnKeHbl. AJIKUHBIL. 2
¥ UX TIPUPOJTHBIE JlaGoparopunas pa6ora Ne 4 2
HCTOYHUKHU N3roroBienne MOJENEN MOJIEKYJI OPraHUYECKUX COCTMHEHUMN
IMpakTnyeckasi padbora Ne7 2
KauectBennoe onpenenenne C u H B oprannueckux BeliecTBax.
Haxoxaenne razoo6paszsoro C o ero mioTHOCTH
JladopatopHnas pa6ora Ne 5 2
[TonydeHue HenpeAeTbHBIX YIIIEBOJOPOIOB
2. /lueHbl ¥ KayayKu. ApeHbl 2
3. [IpuposHbIe HCTOYHHUKH YITIEBOJOPOJOB 2
Tema 2.3. Coodeporcanue yuednozo mamepuana 16
Kucnopomoconepxanm | 1. Ciiuprel. Denon 2
€ OpraHu4ecKue JlaGoparopuas padora Ne 6 2
COCAMHCHUA N3ydyeHue CBOMCTB MHOTOATOMHBIX CIIMPTOB
2. Anbpaeruanl 2
IIpakTuyeckas padora Ne 8 2
KapOoHOBBIE KUCIIOTHI
JlaGopaTopHasi padora Ne 7 2
W3yueHne CBOWCTB KapOOHOBBIX KUCIOT
JlaGopaTopHasi padora Ne 8 2
CBoiicTBa MbLJa.
3. CnoxHbIe Y)UPBI ¥ )KUPBI. YTIECBOJIbBI 2
Jladopatopunas pa6ora Ne 9 2
M3yyeHne CBOMCTB YIJIEBOJIOB
Tema 2.4. Cooepircanue yuedbHo20 mamepuania 6
A3soTrcozepxaiiue 1. AMuHBI. AMUHOKHUCIIOTBI 2
OpraHu4ecKHe Jla6oparopuas paéora Ne 10 2
COEIMHEHMS. benku. M3yuenue cBoiicTB OEIKOB
[Momamepsr IpakTuyeckas padora Ne 9 2
ITonmumepsl. I'eHeTHYECKAst CBA3b MEXKY KIIACCAMU OPTaHUYECKUX
COCTMHECHUN
Jlugppepenyuposannstii 3auem 2
Bcezo 78
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTHU

CTYJIEHTOB

Copneprxanue o0y4yeHUst

XapaKTepUCTHKA OCHOBHBIX BHJIOB JIESTEILHOCTH CTYICHTOB (Ha ypOBHE
yueOHBIX JICHCTBHI)

Baxueilimue
XHMHYECKHE MOHATHSA

YMeHue 1aBaTh ONpeesIeHre U ONepUpPOBaTh CIeIyIOIMMUA XUMHUUYECKUMHU
MOHSTUAMHU: BELIECTBO, XUMHUUECKHI 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAs MacChl, HOH, aJJIOTPOIIHS,
M30TOIBI, XMMHUYECKAs CBA3b, JIEKTPOOTPHUILIATENILHOCTD, BAJIECHTHOCTb,
CTETEeHb OKUCIICHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, NIEKTPOJIUT U HEAJIEKTPOIIUT, HIEKTPOIUTHUECKAS
JUCCOLUAINS, OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIIEHUE

1 BOCCTAHOBJIEHHE, TETNIOBOU 3((HEKT peakiu, CKOPOCTh XUMUYECKON
peaKIMy, Karaiau3, QyHKIMOHAIbHASI TPy, H30MEpHsi, TOMOJIOTHs

OcHoBHEBIE 32AKOHEI
XUMHUHU

@opMyIMPOBAHKE 3aKOHOB COXPAHEHHUS MACCHI BEILIECTB

U TIOCTOSIHCTBA COCTABA BELLIECTB. YCTaHOBKA IPUYMHHO — CIIECTBEHHOU
CBSA3M MEX]y COJIEPKAHUEM 3THX 3aKOHOB U HAIIMCAHUEM XUMHUYECKHUX
(dbopMyn 1 ypaBHEHUH. YCTaHOBKA 3BOITIOIIMOHHON CYIITHOCTH
MEH/IeJIEEBCKON U COBPEMEHHOU (POPMYIMPOBOK NEPUOINIECKOr0 3aKOHA
J.U. MenneneeBa. O0bscHeHHE (PU3NIECKOTO CMBICITA CUMBOJIMKH
MePUOINICCKON TabIuIel XuMU4Yeckux demeHToB /.M. Menpaeneesa
(HOMEpOB 3JIEMEHTa, MePUo/ia, TPYMIbl) U YCTAHOBKA IPUUYUHHO —
CJIEICTBEHHOM CBSI3U MEXAY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU
M3MEHEHUsI CBOUCTB M 00pa30BaHHBIX UMU BELIECTB B MIEPUOJAX U TPYIIIaX.
XapakTepucTHKa 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB 10 UX
nosioxkeHuIo B Ilepuomnueckoit cucreme JI.M.Menpeneesa.

OcHoOBHbIE TEOPUH
XUMUH

YcraHOBKA 3aBUCMMOCTHU CBOMCTB XMMUYECKHMX BELIECTB OT CTPOCHUS
aTOMOB, 00Pa3yIOMINX HX XUMUYECKUX DJICMEHTOB.

XapakTepuCTUKA BAKHEUIIUX TUIIOB XUMUUYECKUX CBS3€EH

Y OTHOCUTEIbHOCTU 3TOW TUIIOJIOTHH.

OObsicHEeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa

Y CTPOCHHUS KPUCTAIUIMUECKUX PELIETOK.

PopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPHUH IEKTPOIUTUUECKOU
JUCCOIIMAIIMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHEHUM.

DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHUS
OpraHUYeCKHUX COCIMHEHHM U XapaKTEPUCTHKA B CBETE 3TOM TEOPUH
CBOMCTB OCHOBHBIX KJIACCOBOPTaHUYECKUX COCTMHEHUN

Baskueiinine BemecTrsa u
MaTepuabl

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOIy4YeHUs

U puMeHeHus BaxxHenmmx MetamioB (IAullA rpynn, amoMuHus, xenesa).
XapakTepucTHKa cOCTaBa, CTPOEHUS, CBOMCTB, MOTy4YEHUs

U puMeHeHus BaxHenmmx Hemetaos (VIIIA,VIIA,VIA rpynm,

a Takxke a3oTa u gpocdopa, yriaepoaa u KpeMHUs, BOIOPOJA)

U UX COCIUHEHU. XapaKTEpUCTUKA COCTaBa, CTPOCHHUsI, CBOWCTB,
MOJTY4YEHUs U MPUMEHEHHsI BAXKHEWIINX KJIacCOB YIJIEBOJOPOAOB (AJIKaHOB,
LMKJIOAJIKAaHOB, aJIKEHOB, aJIKNHOB, APEHOB) U UX HauboJjee 3HAUYMMBbIX B
HapOJHOXO3SICTBEHHOM IIJIaHE MPeACTaBUTENeH.

AHanoruyHas xapakTepUCTHKA BaKHEHILINX MpPEeACTaBUTENEH IPyrux
KJIACCOB OPraHMYECKUX COETUHEHUI: METaHOJa U ATAHOJIA, CIOKHBIX
3(UPOB, )KUPOB, MBLI, ATBICTHIOB ((POopMaATbIETHIA U ATTBACTHIA),
KETOHOB (a1eToHa), KapOOHOBBIX KHCIIOT (YKCYCHOM KHUCIIOTHI),
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MOHOCaXapuJ0B (TIIOKO3BI), AUCAXAPUIOB (Caxapo3bl), MOJIMCAXAPHUIOB
(KpaxmaJa U 1eJUTIOI03b] ), aHUJIMHA, aMHUHOKHCIIOT, OCJIKOB,
HNCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH, KAYYYKOB, IIJIACTMACC

XUMHYECKHI A3BIK
M CUMBOJINKA

Hcnonps3zoBanue B yueOHOM 1 podeccuoHAIBHOM 1eATebHOCTH
XUMHUYCCKUX TCPMUHOB 1 CUMBOJIMKH. Hazpanue HN3YYCHHBIX BCIICCTB I10
TPUBHUAJIBHOW WA MEXKIYHAPOAHON HOMEHKIIATYPE U OTPAKEHUE COCTaBA
ATUX COSTUHEHUHN C TOMOIIBI0 XUMUYECKUX (POopMYyJL.

OTpakeHre XUMUYECKHUX MPOLECCOB C MOMOLIBI0 YPAaBHEHUN XUMUYECKUX
peaxkuui

XuMuuecKue
peakuumn

OOBsicHEeHUE CYITHOCTH XUMHUECKUX MTPOLIECCOB.

Krnaccudukanus XuMHUYECKUX peaKIUii 0 pa3Iu4HbIM MpU3HAKAM: YUCITY U
COCTaBy IPOJYKTOB U PEareHToB, TermaoBoMy 3¢ddekry, HarpasieHuto, dase,
HaJM4MIO KaTaJau3aTopa, U3MEHEHHsI CTENIEHEN OKUCIIEHMS 3JIEMEHTOB,
00pa3yroIux BeniecTBa. YCTaHOBKA MPU3HAKOB OOILEro U Pa3iudyHOrO B
THTIOJIOTHH PEAKIUI JUIsl HEOPTAaHUYECKON W OPTaHUYECKOM XUMHUH.
Knaccugukarys BeecTs v NpoueccoB ¢ TOYKH 3pEHHUST OKUCIICHHS —
BOCCTaHOBJIEHUs. COCTAaBICHUE YPAaBHEHUM PEaKIUi ¢ IIOMOIIBIO METOA
ANIEKTPOHHOTO OanaHca. OOBSICHEHUS 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peaKkiuy U MOJ0KEHUSI XMMHYECKOT0 PaBHOBECHSI OT pa3IMYHbIX (DaKTOpOB

XuMHYeCKHil
IKCIEPUMEHT

BBIHOJIHCHI/IC XUMHUYCCKOI'O BKCHepI/IMeHTa B ITIOJTHOM COOTBCTCTBUN
¢ mpaBwitamu 6e3omacHoctu. Habmronenue, hukcarus u onmucaHue
pE3yIBTATOB, MPOBEIACHHOTO YKCIIEPUMEHTA

XuMu4ecKas
uHpopmauus

ITpoBeneHne caMOCTOATEIBHOIO NOUCKA XUMUUECKON HH(POpMALK

C MCIIOJIb30BAHUEM PA3JIMYHBIX UICTOUHUKOB (HAYYHO-TIOMYJISIPHBIX U3JIaHUM,
KOMIIBIOTEPHBIX 0a3 1aHHbIX, pecypco MHTepHeTa).

Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHNA AJ1s1 00pabOTKH

U nepeaul XMMHUYEeCKol MH(OpMaluy U ee IpeACTaBIeHUsS

B Pa3IUUHBIX opmax

Pacuernl mo XuMH4YeCcKHM
(¢popmynam u
YPaBHEHUSIM

YcraHOBKA 3aBUCUMOCTH MEX]ly KaUECTBEHHON U KOJTMYECTBEHHOU
CTOPOHAMHU XUMHYECKUX OOBEKTOB U MPOIECCOB.

Pemienne pacueTHBIX 3a/1a4 10 XUMHUYECKUM (hopMysam

U YpPaBHEHUSIM

IIpoduiabHoe u
npogeccnoHanbHO
3HAYMMOE COJepP/KaHNe

OObsicHeHHEe XUMMUYECKUX SIBJICHUH, TPOUCXOAALINX B IPUPOJIE, OBITY U Ha
npousBozacTee. OnpeaesneHne BO3MOXKHOCTEN TPOTEKaHUs IPEBpaIleHuil B
pa3nuyHbIX ycaoBusax. CobmroieHrne npaBuil SKOIOTHYECKH IPaMOTHOTO
MOBEJIEHUS B OKpy»Katolel cpeze. OLeHKa BIUSHUS XUMUYECKOTO
3arpsi3HEHUS OKPYKaIOUIEH cpebl

Ha OpPTraHu3M YeJIOBEKa U JIPYTHe KUBbIE OPraHU3MBI.

CoOmonienue npasui 6€30MacHOro 00paleHus: ¢ TOPIOUYMMH U TOKCHYHBIMU
BelleCTBaMH, Jab0paTopHbIM 000pynoBanueM. Iloaroroska pacTBopos,
3aJJaHHOM KOHLIEHTpAIMK B OBITY M Ha pou3BoAcTBe. Kputnueckas oneHka
JOCTOBEPHOCTH XUMUYECKON MH(POPMAIINH, TOCTYNAIOLIEH U3 pa3HbIX
UCTOYHUKOB
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8. YHEBHO-METOUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHME MMPOT'PAMMbBI YYEFHOM JJUCIHUTIIMHBI

OcBoeHue mporpaMMbl Y4eOHON AMCHMIUIUHBI « XUMUsD» TPEINoiaracT Hajludue B
npodeccroHaabHOM 00pa30BaTEIbHON OpTraHM3AINK, pean3yIomeld 00pa3oBaTeIbHYIO
nporpaMmy cpenHero obmero odpazoBanusi B npenenax ocBoenust OIIOIT CITO na 0aze
OCHOBHOTO o00Iero ooOpa3oBaHus, kKaOWHETa XUMHH C Jlabopatopueil W 1abopaHTCKOM
KOMHATOM.

[lomemienne kaOuHeTa JOKHO  YIOBIETBOPATH TpeOoBaHusiM  CaHHUTapHO-
sanuaeMuoiIorundeckux npasui 1 HopMatuBoB (CaulluH 2.4.2 No 178-02) u O6bITh OCHaIIEHO
TUTIOBBIM 00OPY/ZIOBaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHMUSX, B TOM YHCIIE
CHEIMATU3UPOBAHHON Y4eOHOM MeOeNbl0 U CpeACcTBaMU OOYy4YEHHs, TOCTATOUYHBIMHU JIJIs
BBITIOJTHEHUS TPEOOBAHUI K YPOBHIO MTOJITOTOBKH CTY/ICHTOB.

B coctaB yueOHO-METOOMYECKOrO0 M MaTepUATbHO-TEXHUYECKOTO OCHAIICHHUS
KaOuHeTa XUMHUU BXOIAT:

* MHOTO(YHKIIMOHAJILHBIN KOMILIEKC MPEenojaBaTess;

* HaTypaJibHble O0BEKTHI, MOJIENH, TPUOOPHI U HAOOPHI AJI MOCTAHOBKU
JEMOHCTPAIMOHHOTO U YYEHHYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE ¥ SKPAHHO-3BYKOBBIE CPEICTBA OOyUCHHS,;

* Cpe/ICTBa HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTHUI;

* PEaKTHUBHI;

* IEpEYHN OCHOBHOM U JOIOJIHUTEIBHONU yUeOHOM TUTEPATYpHI;

* BCIIOMOTATEIIbHOE 000PYIOBaHNE M HHCTPYKIIUY;

* OMOMMOTEYHBINH (POH/I.

B O6ubmuoreunsiii (GoHI BXOAAT yU4€OHMKH W Y4eOHO-METOAWYECKUE KOMILIEKTHI
(YMK), pexoMeHIOBaHHbBIE WJIM JOMYIICHHBIC I MCIIOJNB30BaHUS B MPOGECCHOHATBHBIX
0o0pa30BaTeIbHBIX OpPraHU3alUsAX, peaJu3yrlInX 00pa3oBaTeNbHYIO MPOrPaMMy CPEIHEro
obmero oOpazoBanust B mpeaenax ocBoeHuss OIIOIT CIIO na 6a3ze oCHOBHOTO 0OIIEro
oOpa3oBaHwUsI.

bubmuorteunsiii QoHA MOXKET OBITh JOMOJHEH XHMHUYECKOH JHIIMKIONEINEH,
CIpaBOYHHMKAMH, KHHUTAaMHU JUIs YT€HHUS MO XUMUU. B mporecce OCBOEHHS MPOTpaMMBI
y4eOHON JMCHMIUIMHBI «XHUMHS» CTYJICHTBI JOJDKHBI MMETh BO3MOXHOCTH JIOCTYyNa K
AJIEKTPOHHBIM YY€OHBIM MaTepuaiaM 1Mo XUMHH, IMCIOIIIMMCS B CBOOOHOM JOCTYTIC B CETH
WuTepHeT (IeKTPOHHBIM KHUTaM, MPaKTUKyMaM, TecTaM, marepuaiam EI'D u np.).

8.1. CoBpeMeHHbIe 00pa3oBaTe/IbHbIEC TEXHOJIOTHH
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B mponecce mnpenogaBaHus XUMHUU HCIOJIB3YIOTCSI COBPEMEHHBIE TEXHOJOTMHU
Pa3BHUBAIOIIETO U MPOOJIEMHOT0 OOyYEeHHUSI.

B npouecce wW3ydeHMS ~XMMUHA ~ TEOPETUYECKHE  CBEACHUSA  JOMOJIHSIOTCS
JIEMOHCTPAIUSMHU, TAOOPATOPHBIMU OMBITAMU U MPAKTUICCKUMH 3aHATUSIMU. 3HAYUTEIIBHOE
MECTO OTBOJUTCSA XUMUYECKOMY IKCIEpUMEHTY. OH OTKPBIBAET BO3MOXKHOCTH (POPMUPOBATH
y CTY/AEHTOB CHElHaJIbHbIE MpeaMETHbIe yMEHHs: padoTaTh C BELIECTBAMH, BBITIOJIHSTH
MPOCTHIE XWMHYECKHE OIBITH, YYUTh O€30MMaCHOMY W JKOJOTHYECKH T'PAMOTHOMY
oOpallleHHIO C BELIECTBaMU, MaTepUalaMH U MpolieccamMy B ObITY U Ha MPOU3BOJICTBE.

B mpomecce wu3ydeHuss XUMUM  BaXHO (GOpMHUpOBaTh  UHGOPMAIMOHHYIO
KOMIIETEHTHOCTh CTYACHTOB. I[looTOMy mpu opraHu3alud CaMOCTOSTENLHOW pabOoThI
aKIICHTUPYETCS BHUMaHUE 00y4yaroIMnXcsl Ha TOMCKe HHPOpMaIIUU B CPEACTBAX MacCMeIua,
NutepHere, yueOHON U ClENMAIBHOM JIUTEpAType C COOTBETCTBYIOIIUM OGOPMICHUEM H
MIPEJCTAaBICHUEM PE3YJILTATOB.
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