I'ocynapcTBenHoe 0101:keTHOE 001I€e00pa3oBaTesbHOE YupesxkaeHnue Camapckoii o01acTu
cpeaHss o0meo0pa3oBaTe/bHAS 1IK0JA MMEHH MOJHOI0 kKaBajiepa opaeHa CiaBbl
Anexkcanapa Muxaitsopuua llynaiikuna ¢. Ctapbiii AMAaHAK MYHUIIMIIAJBLHOIO pailoHa
IHoxBucTHeBcKMit Camapckoii o01acTn

[IpoBepeno YTBepKICHO
3am. qupexropa no YBP npuka3zoM Ne 111- ox
Xwmenera M.H. or « 31 » amrycra_ 2023rT.
(moxmuce) (®UO)
«30»__aBrycra 2023 1. Hupexrop JlypHosa H.M.
(moamuce) (®H1O)

C=RU, O=I'BOY COW um.
A.M. WynankunHa
c.Ctapbin AmaHak, CN="
PANIMAHO:XHMUN
MuxannosHa ",
E=st_amanak_sch_phvy@

CUHXPOHU3UPOBAHHAA PAE

Kiace 10 -11 samara.edu.ru
00b53bel13a6b288f22
OO611ee KOJMYECTBO YacoB 110 y4eOHOMY IT 2023.10.12

o o 14:11:09+04'00'
CocraBnena B cootBeTcTBUM ¢ DenepanbHOi paboyeit mporpaMMon 1o

XUMHUN.

(HauMeHOBaHHUE TPEIMETA)

VYuebnuku: 1.0.C.I'a6puensn, U.I.Octpoymos, C.A.I'nagkos Xumus, 10 knace, ba3obrit
yposeHb, M. IIpocsemienue, 2023rou.

2. 0.C.T'abpuensn, U.I'.Octpoymos, C.A.I'mankoB Xumusa 11 kmacc, M.
[Ipoceemienue, .

3.0.C.I'abpuensH, U.I'.Octpoymos, C.A.I'nagkoB Xumus, 10 knacc,
VYrinybnenusiii yposens, M. Ilpocsemenne, 2023roz.

4. O.C.I'abpuensH, U.I'.Octpoymos, C.A.I'magkoB Xumust 11 kiacc,
VYrinyonennsiii yposenb, M. I[IpocBemienue, .

Paccmotpena Ha 3acenanun MO €CTECTBCHHBIX M TOYHBIX HAYK
(Ha3BaHME METOAMYECKOTO OObETNHEHNS)

IMporokomNe 1 or« 30 » amrycra 2023 .

PykoBonurens MO Kupnsamesa B.A.
(moammce) ((25(0)]



CunxpoHu3upoBaHHas padoyas mporpaMmma

0a30BOr0 ¥ yriIy0JEHHOTO U3YYESHHUS MPEeIMETa
XUMUA
(10-11 xmaccer)

IIpoepamma paspabomana Ha ocHose
DedepanvHoll 06pa308amebHOL NPOPAMMbL
cpeone2o obujeco obpazosanusi, ymeeparcoennou npukazom Munnpoceewenus Poccuu
om

18.05.2023 noo Ne 371

HOACHUMTEJIBHASA 3AIINCKA

CunxpoHu3UpoBaHHas paboyas nmporpamma 0a30BOTO M yriyOJIEHHOTO WM3yUYECHHS
npenmera «Xumusi» B 10-11 kimaccax paszpaborana Ha ocHoBe PabGouux mporpamm
cpenHero obmiero oOpa3oBaHHs MO XUMHUM (0a30BbId ypOBEHb, YIIIyOJIEHHBIN
YPOBEHB), OJOOPEHHBIX  pemeHneM  (enepaTbHOr0  Y4eOHO-METOIUYECKOTO
oO0benuHEHUsT MO oO0meMy oOpa3oBanuio or 29.02.2022r., mnporokon 7/22,
COCTaBJICHHBIX Ha OCHOBe DeaepasibHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit @enepanun», TpeGoBaHuil K pe3yiabTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelibHOW MporpaMMbl  cpeaHero oOlmiero oOpa3oBaHus,
MpeACTaBICHHBIX B DefepalibHOM TOCYAapCTBEHHOM 0O0pa3oBaTEIbHOM CTaHIapTe
cpenHero oomero oopazoBanus, (yTBEPKIEH MpuKkazoM MUHHUCTEpCTBA 00pa30BaHUS
n Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusimu ot 12
aBrycra 2022 r.), ¢ yu€tom «KoHIenuu npenoiaBanusi yaeOHoro npeamera
«Xumus» B oOpazoBaTenbHbIX  opraHuzamusx  Poccuiickoit  ®enepanuu,

pean3yIOMX OCHOBHBIE  0011€00pa30BaTENIbHbIE NPOTrpaMMbD»  (YTBEpXKIEHA



Pemennem Komnernn Munnpocsemenus Poccun, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (enepasibHOM paboyeil mporpamMmbl BocnuTaHua. OCHOBY NOAXOIOB K
pa3paboTKe MOJAEIBHONW CHUHXPOHM3UPOBAHHOW pabouell mporpaMmbl 0a30BOTO U
yraIyOonéHHOTO W3ydeHmsi mpeameTa «Xumus» B 10-11 kiaccax, K ompeneneHuto
oOmieil crpareruu 0Oy4eHHs, BOCIIUTAHUS M PAa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU
y4eOHOro mnpeamera «XuMus» Ha 0a30BOM YPOBHE COCTAaBUJIM KOHIENTYaJIbHbIE
nosnoxkenuss D@I'OC COO o B3auMOOOYCJIOBIEHHOCTH IEJIE€H, COIepkKaHus,

PE3YJIIBLTATOB O6Y‘I€HI/ISI u Tp€6OBaHI/Iﬁ K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB.

N3yuenne mpeamera, peanuzyemMoe B ycIoBUSX AU (EpeHIIMPOBaHHOTO,
npoduIbHOTO O00y4YeHHUs, TMPU3BAHO OOECIeuuTh O00IIe00pa3oBaTEIbLHYI0 |
OOIIEKYIHTYPHYIO MTOATOTOBKY BBITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO JIJIS aJanTaIiuu
UX K OBICTPO MEHSIOMMMCS YCIOBUSM >KH3HU B COITUYME, a TAKXKe JIJIST MPOAOKCHUS
00y4YeHHUsI B CPEIHUX CHEHHUAIBHBIX W BBICHIUX YYCOHBIX OpPraHU3aIUsAX, B KOTOPBIX

XUMMU ABJIICTCS O,Z[HOﬁ N3 IIPUOPUTCTHBIX JUCIHHILINH.

Henn m 3amaun yuyeOHOro mnpeamera «XUMHUS» B COOTBETCTBYIOIIEM pasjeiie
pOrpamMMbl MPEICTAaBIECHbl COBMECTHO, KaK Il 0a30BOTO, mak u 0is yenyO1éHH020
ypoeneii*.

B pazgene Ilnanupyemsbie pe3yabTaThl OCBOCHHS y4EOHOTO MpeameTa «XuMUs»
CUHXPOHM3AIIMI TPEACTaBIICHA B BUJIE JAOTMOJHEHHUS K 0a30BOMY ypOBHIO, a UMEHHO,
[TpenMeTHbIe pe3ynbTaThl, JOCTUTaeMble OOYYaIOIIMMUCS Ha YriayOJEHHOM YpOBHE
M3y4EHHUS XUMHH, BBIICIEHBI KYPCUBOM?.,

B paspenax Coxepxanue martepuana u TemaTHdeckoe IJIAHUPOBAHUE HMEETCS

BBIJICJICHHBI MaTepual, MMEIOIIUI MOoAYepKMBaHMEe® KaKk Ha 0a30BOM, TaKk W Ha

yIIyOJNEHHOM YpOBHSX, KOTOPBIM HM3ydaeTCs B O3HAKOMHUTEIBHOM IUIaHE W HE
BKJIFOYAETCS B COCTaB MpeaMETHBIX pe3ynbTaToB ocBoeHus OOIT COO.

B pasgene TemaTmyeckoe IUIAaHMPOBAHUE NPUHUMUII CHHXPOHU3ALUU IPOSBICH



CleyIomuM 00pa3oM: Yachl HENENbHOW HArpy3ku g yriayOn€HHOTro u 0a30BOTO
YPOBHEH yKa3aHbl TaKUM OOpa3oM, 4TO OJIHAa TeMa (OAMH Yac B HEACINI0) €IWHA IS
JIBYX YPOBHEW, a OCTaJbHBIE JBAa 4Yaca M TEMbl HEINCIbHOM HArpy3Kd Jis
yrayOaEHHOTO YPOBHSI yKa3aHbl B CTPOKAaX HIDKE M TOJIBKO JJISL 3TOTO YpOBHs. YacTh
PE3EpPBHBIX YacOB I03BOJIMJIA BCTPOUTh HEOOXOJUMOE KOJMWYECTBO YAaCOB B TEMAX
U3YUYECHUS, a TaK)KE€ OpPraHU30BaTh U TEMAaTHYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
U Ha yriayOn€éHHOM ypOBHSIX, © UTOTOBOE MOBTOPEHHME; B Tpadax «KommyecTBo yacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIE B3SThI U3 pe3epBa (yKa3aH CUMBOI «Py).

'Kypcusom B Tekcre mporpammbel B pasgenax « Llemu u 3amaum», «IIpeameTHbie
pe3yabTaThl» BBIACICHBI AJIEMEHTHI, KOTOpPHIE MPEICTaBIICHbI /I W3y4YeHUsS Ha
yTIyOJIEHHOM YPOBHE.

’[lomuepKrBaHue UMEET MATEPUAJ, KOTOPBIA U3ydaeTcs B 03HAKOMUTEILHOM ILIAHE U
HE BKJIIOYAETCS B COCTaB MpeaMETHBIX pe3ynbTaToB ocBoeHus OOII COO.

[Ipu QopmupoBanuu Temaruueckoro TMJIAHUPOBAHUS MPEIYCMATPUBAIOCH
pacmpesiesieHie 4acoB BHYTPM TE€M M MEXAY TEeMaMH C LEeIblo oOecrneyeHus
HEJICIbHOW Harpy3Kd JUisi OOy4YaroIIMXCs, M3YYaloOIUX XHUMHIO Ha YIrIyOJIEHHOM
ypoBHe. llepepacnpeneneHne YacoB MEXAY HEKOTOPBIMH TEMaMH MO3BOJIUIIO
COXPAaHUTh TEMATHUYECKUM YyueOHbIH 00BEM MaTepuana, UCIOJIb30BAHUE PE3EPBHBIX
4acoB TaKXe OOeCleymsiI0 Hajdudhe Y4YeOHbIX YacoB Ha 0O0O0OIIEHHE, WTOTOBOE
MOBTOPEHUE M KOHTPOJb y4yeOHOTO maTepuana. Takum o0pa3oM, CHHXPOHU3AIUS
TEMAaTUYECKOTO MJIaHUPOBaHMS 0a30BOTO U YIIyOJEHHOTO YPOBHEN M3YUYEHUS XUMUU
MOJIHOCTBIO COXPaHWJIA COJIEPKATEIbHBIN acleKkT nporpammMbl KypcoB 10-11 kiaccos
JUISL MYJIBTUITPOPUIBLHOTO YYEOHOTO TIaHa.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O INTPEJIMETA «XUMMS»

XuMuyeckoe 00pazoBaHUE, TIOJIy4aeMOe€ BBIMYCKHUKAMH CpEOHE  IIKOJbI,
SIBJISIETCS. HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIy>KUT 3aBEpILAIOLIUM

9TaloOM pealiM3alliid Ha COOTBCTCTBYIOIICM CMY 0a30BOM YPOBHC KIIOYCBLIX
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[EHHOCTEH, MPUCYIIUX IEJOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHUs. OTH
IIEHHOCTH KACaOTCs MO3HAHMS 3aKOHOB MPHUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJbTyphl YEOBEKa, a TAaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 370pPOBBIO M TPHUPOAHON cpeae. Peammsyercss xummueckoe 00Opa3oBaHHE
y4almxcsl CpeIHeH MIKOJIbI CPEeICTBAMU YUEOHOTO mpeaMeTa « XUMUs», COJIepKAHUE
U TIOCTPOCHHE KOTOPOTO OIpEACNICEHbl B MPOrpaMMe € y4€TOM cHenupuKd HayKH
XUMHUH, €€ 3HAYCHHUS B MO3HAHUU NPUPOJLI U B MaTEpUAILHOM >KU3HU OOIIECTBA, a
TakKe € y4€ToM OOMMX IeJedl W MPUHIUIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero odiero oopasoanusi B Poccuiickoit ®enepanuu. Taxk,
HampuMmep, Tnpu (GOPMUPOBAHUU COJCPKAHUA TMpeaMeTa «XHUMHS»  YUTCHbI
CJIeIYIOIME TIOJIOKEHUS O Crieln(PUKe U 3HAYCHUU HAYKU XUMUH:

XuMUsl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HMIpaeT 0coOyro pojb B
COBPEMEHHOM ITUBUIIU3AIINH, B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHUE PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TMPEACTaBICHUs 00 OKpYyXKalollleM MHpPE KaK O €IMHCTBE
IpUPOABl U 4YEJIOBEKa, KOTOpoe (OpPMHUpPYETCSs B XMMHUU Ha OCHOBE TOHMMAaHHS
BEIIECTBEHHOIO COCTAaBa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU OOJIACTIMH MPUMEHEHUS.

CoBpemeHHass XHUMHSI Kak HayKa CcoO3uAaTelibHas, KakK HayKa BBICOKUX
TEXHOJIOTUI HAMpaBJieHa Ha pelIeHre TI00aNbHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YeJIOBEUECTBA —  CBIPbEBOM, JHEPTETUYECKOM, MUIIECBOM, HAKOJOTHYECKOH
0e30MacHOCT W OXpaHbl 370pOBbA. TECHO B3aUMOJCUCTBYS C JAPYTHUMH
€CTEeCTBEHHBIMU HayKaMH, XUMHS CTaja HEOThEMJIEMON 4acThi0 MUPOBOM KYJIbTYPHI,
HEO0OXOMMBIM YCJIIOBUEM YCIIEITHOTO TPY/Ia U KU3HH KaXKJIOTO WICHA 00IIIecTBa.

B cootBercTBUM ¢ o0mumu mensmMu U npudiunamu COO coxaepkaHue mpeaMera
«Xumus» (10-11  xmaccel, 0a30BbIii YPOBEeHb M3y4YeHHsI) OPHUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOATOTOBKY O0yYaIONUXCs, HEOOXOIUMYIO

UM JJi1 BbIpAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOUYEHHS B



KU3Hb COLMYyMa, MPOJOHKEHHUST 00pa30BaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocTapnsomuMy npeamMeTa « XuMus» sSBIstoTcs 0a30Bbie KypChl - « Opranuueckas
xumusi» U «OOmass M HeopraHuyeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM
COZIEpKaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOMl HAyKH: CHUCTEMa 3HAHUHA I1O
HEOPTraHWYECKON XMMUHU (C BKIFOUEHHUEM 3HAHHUM U3 OOIIe XMMUHU) U OpraHuYeCKOn
xumund. @dopMupoBaHHME MAHHOM CHUCTEMBl 3HAHWW IPU H3YYEHUH MPEIMETA
o0ecrneunBaeT BO3MOXHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3usl BELIECTB HA OCHOBE
oOLMX NOHATHUN, 3aKOHOB M Teopud XuMuu. CTpyKTypa COJIEpKaHUS KypCOB -
«Oprannyeckas xumus» 1 «OO0mas U HeopraHuueckas XuMus» chopmupoBaHa B
nporpaMMe O XMMHHM Ha OCHOBE CHCTEMHOTO MOAX0/Aa K H3YYEHHMIO Yy4eOHOro
MaTepuaia M OOYyCIIOBJIE€HA HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENCIIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHM4ecKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOW TEOpPUM CTPOCHUS OPraHUYECKUX
COEMHEHNM, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U AIEKTPOHHBIX MPEACTABICHUN
o crtpoeHun BemiecTB. CBeneHuss 00 M3y4yaeMbIX B Kypce BEIIECTBaX JalOTCS B
Pa3BUTHH - OT YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX COeAMHEHUI. B
Kypce OpraHMYeCKON XUMHUHU TMOJy4aroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus IEpBOHAYAJIbHBIE MPEICTABICHUS O XUMHUYECKOU
CBS3H, KJIIACCU(PMKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHMS, O XUMUUECKON PEaKLIMH.

B npenmere «Xumus» 6a30BOro YpoBHSI paCCMaTPUBAETCS M3YUEHHBIN HAa YPOBHE
OCHOBHOTO OOWIEro 00pa30BaHUsl TEOPETUYECKUM MaTepual U (PaKTOJIOrHYEeCKUe
CBEJICHMSI O BELIECTBaX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mast
U HEOpraHuyeckasi XuMHus» oOy4arouuMcsl IpeIoCTaBIsSeTCs BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOJMYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX U METOAO0JIOTHYECKHX
NO3UIHNH, TIy0Xe MOHATh WCTOPUUYECKOE M3MEHEHUE (PyHKLIMH 3TOro 3akoHa - OT

oboOmarorniet 10 oObsCHAIONEH M MporHo3upyromied. Enunas cucrtema 3HaHUM O



BaKHEUIINX BEIIECTBaX, UX COCTaBE, CTPOSHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS JTOMOIHACTCS
B Kkypcax 10 wm Il KkjaccoB ndleMEHTaMHM  COJCp)KaHUS, HWMEIOUIUMHU
KyJbTYpPOJIOTHYECKUI M MPUKIAJHON Xapakrep. OTU 3HAHHS CIIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSI3M XMMHHM C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEIbHOM W  MPAaKTHUYECKOW JIEATETbHOCTH 4YeJIOBEeKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHUA K IPOLIECCY TBOPUYECTBA B O0JACTH TEOPUU M NPAKTUUECKUX
MPWIOKEHUN XUMUU, TTIOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M
JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMUEH, KPUTHUYECKU OCMBICIUBATH
uHpopMalMiI0O W TPUMEHSITh €€ i1 TOMOJHEHUsS  3HAHUW, pEIICHUs
WHTEJUJIEKTYJIbHBIX U AKCIEPUMEHTAIbHBIX UCCIEAOBATENbCKUX 3a1ay. CoaepxaHue
y4eOHOro mnpeaMera «XHUMHsS» JaHHOTO YPOBHS HM3Yy4YEHUS OPUEHTHUPOBAHO Ha
dopMupoBaHue y OOy4YalOUIUXCS MHPOBO33PEHUYECKONW OCHOBBI JJIi IMOHUMAaHMS
dbunocodpckux wuAeH, TaKUX KakK: MaTepUalbHOE E€IWHCTBO HEOPTraHWYECKOro H
OpraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, MTO3HABAEMOCTh MPUPOJHBIX ABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS
MPOTUBOPEUHMIT MEXIy HOBBIMU (hakKTaMU U TEOPETHUUECKUMH MPEANOChUIKAMU,
OCO3HaHUE POJM XUMHUU B PEIICHHHM SKOJOTHYECKHX Npo0JieM, a Takxke Mpolsem
cOepeXeHUsI IHEPreTHUYECKUX PECypCOB, ChIPbsl, CO3JAaHMUS HOBBIX TEXHOJOTUH U
MaTepHaoB.

B mnane pemienus 3amad BOCIHUTAHUS, PA3BUTHS U COLMAIIA3AIMN O0YYAIOIIUXCS
MNPUHATBIE TPOrpaMMONM MO XHMHUU TOAXOAbl K OINPEACICHUIO COAEpKaHUsi U
NOCTPOEHUsI TMpeIMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHHE y  OOyYaroOIIUXCS
YHUBEPCAIBHBIX YUEOHBIX JCUCTBUI, UMEIONIMX 0a30BO€ 3HAYEHUE JJIA PA3TUYHBIX
BUJIOB JICATCJILHOCTH: PpEIICHUs TpoOjeM, TOuCKa, aHaiu3a U 00paboTKU
uHopMaIuu, HEOOXOMUMBIX JUIsl TMPUOOPETEHHUS ONbITa MPAKTUYECKOW U
UCCIIEIOBATENbCKOM NESITEIbHOCTH, 3aHUMAIOIIIECH BaXKHOE MECTO B MO3HAHUU XUMHUH.

XWMHSL Ha YPOBHE YIJIYOJIEHHOI0 M3YYE€HUS 3aHMMAET BAaXKHOE MECTO B CUCTEME



€CTECTBEHHO-HayyHOro oOpa3zoBanus ydaniuxcs 10-11 kimaccos. M3ydenue npeamera,
peanm3dyemMoe B YCIOBUAX IU(PEpeHIMPOBAHHOTO, MPOPUIBLHOTO OO0yUYEHUS,
NPU3BAHO 00eCHeunuTh O00IIe00pa30BATENbHYI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IITIKOJIBI, HEOOXOAMMYIO JUTsl afanTallid WX K OBICTPO MEHSIOIIMMCS
YCJIOBHSIM JKHU3HH B COIMYME, a TaK)Ke JJIA MPOIOJDKEHUS O0YUISHUSI B OPTaHU3AIUIX
npodeccuoHanbHOTO 00pa30BaHMs, B KOTOPBIX XHMHSI SBISIETCS OJHOW U3
MPUOPUTETHBIX JUCHMIUIMH. B mporpaMmmMe mno XWMHM Ha3HAYeHUE TMPEaMETa
«Xumus»  MOJAy4daeT  MOJAPOOHYI0  WHTEPIPETAldi0 B COOTBETCTBUU  C
ocHoBomnonaramumu - nojokeHusiMu - ®I'OC COO o B3auMOOOYCIOBIEHHOCTH
uenen, coaep:kaHus, pe3yabTaToB 00yueHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBITYCKHUKOB. (CBHIIETENTLCTBOM TOMY SIBIIIFOTCSL  CIEAYIOIIHME BBITIOJHSAEMbIC
IIPOTPAMMOM 110 XUMHH (PYHKITHH:

UH(OPMAIITMOHHO-METOIMYECKasi, peaau3alus KOTOpol o0ecreynBaeT MoydeHHue
MPEICTABICHUS O LIETSAX, COJACpPNKAHUU, OOIIeH cTpaTeruu oOy4eHHs, BOCIIUTAHUSA U
pa3BUTHS O0YYAIOIIUXCS CPEICTBAMH MPEAMETA, U3Y4aeMOTO B paMKaX KOHKPETHOTO
npodus;

OpraHu3allMOHHO-TUIAHUPYIOUIasi, KOTOpass  MPEeAyCMAaTPUBAET  OIpPEJCIICHHE:

MIPUHITUTIOB CTPYKTYPUPOBAHUS U TTOCIIEIOBATSILHOCTH H3yUYCHUS YICOHOTO
MaTepHaa, KOJUYeCTBEHHBIX U KaYECTBEHHBIX €0 XapaKTEPUCTHK;

MOAX0M0B K (DOPMHPOBAHUIO COJIEPKATCIILHOH OCHOBBI KOHTPOJII M OICHKH
00pa3oBaTeNbHBIX JOCTIXKCHHM OOydYarolMXCsd B paMKaxX HTOTOBOM aTTeCTAallMM B
dbopmMe eTMHOTO TOCYAapCTBEHHOTO 9K3aMEHa 10 XUMHUH.

[Tporpamma a1t yriryOJIEHHOTO U3YUCHUS XHMUH:

yCTaHABIMBACT WHBAPUAHTHOE TIPEIMETHOE COJEp)KaHue, o00s3aTeNlbHOe ISt
U3YUYCHHUS B paMKax OTACIBHBIX Npodwuiei, mpeaycMaTpHBAcT pacIlpeaciicHue M
CTPYKTYPUPOBAHHE €T0 MO KJIACCaM, OCHOBHBIM COJICPKATEIBHBIM JIMHUSM/pa3iesiamMm
Kypca;

naéT TMPUMEpPHOE paclpesesieHne ydyeOHOTO BpEMEHH, PEKOMEHIYyeMOro IS
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U3YUYECHUS OTNIETBHBIX TEM;

npenjaraeT MpUMEpPHYIO MOCIEI0BATEIbHOCTh U3YUYCHHsS] Y4eOHOro Marepualia C
y4E€TOM JIOTUKH MMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

Ta€T METOAWYECKYI0 WHTEPHpPETALUIO LeJied W 3aJad HM3yYeHHs IMpeaMeTa Ha
yrayOnEHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPETHETO
oO1ero oopa3zoBaHus, COAEPKATEILHON XapaKTEePUCTUKH TUIAHUPYEMBIX pPe3yJIbTaTOB
OCBOCHHSI OCHOBHOHM 00pa30oBaTEIBHOW MPOTrpaMMBbI CPEIHETO OOIIero oOpa3oBaHMS
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), @ TAKKE C YIETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATENbHBIX JEHCTBUI OOyYaromerocss MO OCBOEHHUIO COJEpKaHUs
npeaMera.

[To BceM mo3uIMSAM B MPOrpaMMe MO XUMUHU MPEAYyCMOTpEHa MPEEMCTBEHHOCTH C
00y4eHMEM XUMHUU Ha YPOBHE OCHOBHOro o00miero oOpazoBanus. lIporpamma mo
XUMHUHU CITY>KUT OPUEHTHUPOM JJI COCTABIICHMSI aBTOPCKUX pabouyux mporpamm. 3a
npenesiaMyd YCTaHOBJICHHOM MpOrpaMMoil 1Mo XUMHUU 00s3aTeNIbHON (MHBapUAHTHOMN )
COCTABJISIIOLIEN COJEpKaHMsI YUEOHOro npeamera «XHUMHsD OCTAETCS BO3MOKHOCTh
BBHIOOpa €ro BapUATHUBHOM COCTaBIIAIONICH, KOTOpash JOJDKHA OMNPENeNsThCA B
COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOTrO mpoduis oOydyeHus. ABTOpamu
pabouux TMporpaMM MOXKET OBITh MPEAJIOKEH WHON IMOAXOA K CTPYKTYPHUPOBAHHIO
y4eOHOTro Marepuaja U IMOCJIeI0BaTeIbHOCTH €ro U3yueHHUs, CBOE BUICHUE MyTeH U
cnoco0oB (OPMHUPOBAHUS CUCTEMBI IPEIMETHBIX 3HAHUH, YMEHUN U BUJIOB y4e€OHOM
NESATEILHOCTH, & TAK)KE CUCTEMBI CIIOCOOOB M METOAUYECKUX MPUEMOB IO PA3BUTHUIO
¥ BOCITUTAHUIO 00YyYaronuxcsl.

B cootBeTcTBUUM ¢ koHIenTyanbHbiMU noJioxeHus MU PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOTO M yriayOn€HHOTO ypoBHEH B cucteMe AuddepeHIInpoBaHHOTO
o0yueHUsI Ha YpPOBHE CpeaHero ofmiero oOpa3oBaHUsS XUMHS Ha YpPOBHE
yIIyONEHHOTO WM3YyYEeHMs] HAIMpaBlICH HAa peaM3alfio  MPEEeMCTBEHHOCTH C
MOCJICTYIOITUM 3TalOM TOJyYeHHs] XUMUYECKOTO 00pa30BaHUS B paMKax H3y4CHHSI

CIICOUAIBHBIX C€CTCCTBCHHO-HAYYHBIX MW XUMHUUCCKUX JUCHUIINIMH B BY3aX H



OpraHu3alMsIX CpeaHero npodeccuoHanbHOro oopasoBanus. B 3Toil cBsi3u M3yueHue
npeaMera «XUMHUS» OPUEHTHUPOBAHO NPEUMYIIECTBEHHO HAa pacCIIUPEHUE U
yIiy0JieHne TEOPETUYECKON U MPAKTUYECKOM MOAroTOBKH o0yyatomuxcs, 10
BBEIOPABIINX OMPEACAEHHBIA MPOPUIL OOYyYCHHS, B TOM YHCIE C TEPCICKTUBOMN
MOCJICAYIOMIETO  TMOJMYYEHUS  XWMHYECKOro oOpa3oBaHHMsI B OPTaHHU3AIUAX
npodeccuonansHoro obpazoBanus. B cere TpeboBanuit PIOC COO «k
IUTAHUPYEMBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 0OOpPa30BaTEIBHONW IMPOTPAMMBI
cpenHero odmiero o0pa3oBaHus U3yUYEHUE MpeAMETa « XUMUSD OPUEHTHPOBAHO TaKKeE
HA pelIeHUE 3a7a4 BOCHHUTAHUS M COIMAIBHOTO pPa3BUTHUA OOydYarolmmxcs, Ha
dbopMUpOBaHUE Y HUX OOIIEHHTEIUICKTYyIbHBIX YMEHHM, YMEHUN palluoHaIU3aluN
ydeOHOro TpyJa H  OOOOMIEHHBIX  CIIOCOOOB  JCATEIBLHOCTH,  HMEIOIIUX
MEXKIUCUUATUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

XuMHsI HAa YpPOBHE YTIyONEHHOTO M3Y4YEHHUs BKIIOYAET YIIIyOJIEHHBIE KYpChHI -
«Oprannyeckas xumus» u «OOIIas U Heopranuueckas xumus». [lpu onpeneneHun
MOAXOJ0B K OTOOPY M CTPYKTYpPHOM OpraHu3aluy COAepKaHus 3TUX KypCOB B
porpaMMe Mo XUMHUHM 3a OCHOBY NpuHATH nojiokeHus GI'OC COO o paznuuusix
0a30BOro 1 yriIyOJE€HHOTO YPOBHEN U3yUECHUS TTPeaMETA.

OcHoBy coxaepxkanusi KypcoB «Opranuueckas xumusi» U «OOmas u
HEOPTraHUYECKasi XUMHUSD» COCTABIISIET COBOKYIHOCTh MIPEAMETHBIX 3HAHUM U YMEHUU,
OTHOCSIIIUXCSL K 0a30BOMY YpOBHIO H3YUCHMs MpeaMeTa. JTa CUCTEMa 3HaHUU
MOJIy4aeT OMNPEACIIEHHOE TEOPETUYECKOE OMOJHEHHE, IO3BOJISIIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OOnbIuii 00BEM (hakTomornueckoro marepuana. Ha
yIIIyOJIEHHOM YPOBHE U3YyUEHUS MpeIMeTa obecriedeHa BO3MOKHOCTh 3HAYUTEIILHOTO
YBEIUYCHHS 00bEMa 3HAHUN O XMMHYECKUX AJIEMEHTaX W CBOMCTBAX MX COCIWHEHUU
Ha OCHOBE paCIIMpPEHUs] W YTIayOJIeHHs TPEACTaBICHUN O CTPOCHHHM BEIIECTBA,
XUMHUYECKOHN CBSI3M U 3aKOHOMEPHOCTSIX MPOTEKaHUsI PEeakilfil, pacCCMaTPUBAEMBIX C
TOYKHU 3PEHUSI XUMUUYECKON KUHETUKH U TePMOJIMHAMUKH. VI3yueHue nepuogn4eckoro

3akoHa W Ilepuoanveckoi CUCTEMbl XHUMHUYECKHX JJIEMEHTOB Oa3upyercss Ha



COBPEMEHHBIX KBAaHTOBOMEXAHHYECKHX TMPEACTABICHUSIX O CTPOCHUU aToMma.
XuMHYECKas CBsI3b OOBSICHACTCS C TOYKU 3PCHUS SHEPTETUUECKUX U3MEHEHUH TpH e€
o0pa3oBaHUM U pa3pyIIeHUH, a TAK)KE C TOUYKU 3PCHUS MEXaHU3MOB €€ 00pa30BaHUI.
W3yuenune THIOB peakuid MOMONHICTCS (OpMUPOBaHWEM TMpEACTaBICHUN 00
MEKTPOXUMHUYECKUX TPOIECCaX W AJICKTPOJN3E PACIIaBOB M PaCTBOPOB BEIIECTB. B
Kypce OpraHMYeCKOH XHMHU TIpH PACCMOTPEHUH PEAKIUOHHOW CIOCOOHOCTH
COEIMHEHUI yJenseTcs ocoboe BHUMaHUE BOIMpOcaM 00 3JEeKTPOHHBIX 3(ddexTax, o
B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKyJIaX M MexaHu3Max peakiuii. Ocoboe 3HaueHHue
UMEEeT TO, YTO Ha COEpKaHHWE KYypCOB XUMHUHU YTIyOJIEHHOTO YPOBHS U3YUYCHUS JUIS
KJIACCOB ompeneae¢HHoro npodwis (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep
JOTIOJTHEHUM K O0IIel CUcTEME MPEIMETHBIX 3HAaHWN) OKA3bIBAIOT BIMSHUE CMEKHbBIE
npenMmeTsl. Tak, Hampumep, B COICPKaHUHM TpEaMeTa IS KIIacCOB XHMHKO-
dbusndeckoro mnpoduiis O0JbIIOE 3HAYCHUE OYJIyT HUMETh SJIEMEHThl yueOHOTro
MaTepuana mno oomed xumuu. [Ipu u3ydeHUM npenMera B JaHHOM Ciydae akKIEeHT
OyneT cmenmaH Ha OONIHOCTh METOOB IO3HAHHS, OOIIHOCTH 3aKOHOB M TEOPHHA B
XUMUU W B (PU3MKE: aTOMHO-MOJEKYJSIpHas Teopus (MOJICKYJsSpHas TEOpHUs B
bu3KMKe), 3aKOHBI COXPAHEGHHUS MacChl WM DHEPrUH, 3aKOHBl TEPMOJWHAMHUKH,
AMICKTPOJIN3a, TPEACTABICHUS O CTPOCHUHM BEIIECTB W JApyroe. B coaepkanun
peaMeTa i KJIACCOB XMMHUKO-OMOJIOTUYECKOTO Mpoduiis OONbIINNA YIETbHBIM BeC
OyIeT MMeTh OpraHudYecKas XuMus. B 3ToM ciydae mpeaocTaBisieTCsl BOSMOXKHOCTD
st 0osiee 0OCTOSTEIHLHOTO PACCMOTPEHUS] XUMUYECKON OpraHu3alliy KIETKU Kak
OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE
KOMITOHEHTBI, KaK JIMITHJIBI, OCIIKH, YTJICBOIbI, HYKJICHHOBBIC KUCIOTHI U apyrue. [1pu
9TOM 3HAaHHWA O COCTaBE W CBOWCTBAX TMPEACTABUTEICH OCHOBHBIX KJIACCOB
OPTraHWYECKHUX BEIMIECTB CIY)KaT OCHOBOW JIJII W3YYCHHUS CYIIHOCTH TIPOIIECCOB
dboToCUHTE3A, IBIXaHUSI, TUIIEBAPEHUSI.

B mmame ¢opMupoBaHuMS ~OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS

O6H.I€HayIIHBIX MCTOAOB IIO3HAHUA M OIIbITa IMPAKTHYCCKOTO IMPHUMCHCHUS HAYUYHBIX



3HaHUN H3ydeHHe MpeamMeTa «XUMHs» Ha YriayOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpeAMETAaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obnacteit  «EcTecTBeHHOHayuHble TMpeaMmeTs»y, «MaremMaTtuka U
uHbopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipu u3ydyeHun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM yPOBHE TaKXKe, KaKk
Ha ypOBHE OCHOBHOIO M CpeIHero olmiero ooOpa3zoBaHus (Ha 0a30BOM YpOBHE),
3a/1aueil IePBOCTEIIEHHOW 3HAYMMOCTH SIBJIsIeTCSl (DOPMUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOMN JEATEILHOCTH YeJIOBEKa
U OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. PemieHue 53Tol 3agauu  Ha
yIIIyOJIEHHOM YpOBHE M3YUYEHUS MPEIMETa MPEAnoaracT peaqn3alnio TaKuX MeyeH,
KakK:

(opMHpOBaHUE TPEICTABICHUIA:

0 MaTepuaJbHOM €JIMHCTBE MUPA, 3AKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHUI
MPUPOJIBI, O MECTE€ XMMHUU B CUCTEME ECTECTBEHHBIX HAayK M €€ BEIylIed pOJMu B
0o0ecrie4yeHU YCTOMYMBOIO PpPa3BUTHSL YEJIOBEUYECTBA: B PEIICHUH MPoOJeM
AKOJIOTHYECKOM, SHEPreTHUECKOW U MHUIIEBONM OE301MaCHOCTH, B PA3BUTUH MEIUIIMHBI,
CO3/IaHMM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB OJHEPruH, B 0OECHEYECHUU
pPalMOHAJIBHOTO MPUPOONOJIb30BaHUS, B (DOPMUPOBAHUN MUPOBO33PECHUS U OOIIIEH
KyJIbTYpbI YEJIOBEKa, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIIECHUS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;

OCBOCHHME CHCTEMbl 3HAHMH, JICKAIIMX B OCHOBE XMMHYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHH, 3aKOHOB U
TEOpUN XUMHUM, COBPEMEHHBIX MPEACTABICHUM O CTPOCHHM BEIIECTBA HAa Pa3HBIX
YPOBHSIX - ATOMHOM, MOHHO-MOJICKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKHUX
peakiuii, 0 XUMHUYECKOM DPABHOBECHHU, PACTBOPAX W TUCHEPCHBIX CHUCTEMax, 00
001X HAYYHBIX MIPUHITUIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHrue y OOydYaloImMXCS OCO3HAHHOIO TOHUMAHHMS BOCTPEOOBAHHOCTH



CUCTEMHBIX XMMHUYECKMX 3HAHUU JUIsl OOBSICHEHHS KIIIOUEBBIX HAEH M Mpoliem
COBPEMEHHOM XHMMHH, JJI1 OOBSCHEHHWS M MPOTHO3MPOBAHUSA SIBJICHUM, MMEIOIIMX
€CTECTBEHHO-HAYUYHYIO MPHUPOAY; TI'PAMOTHOIO pELIEHUS NpoOJeM, CBSI3aHHBIX C
XUMHEW, IPOTHO3UPOBAHUSA, aHAIM3a M OLEHKUM C IIO3MIUN 3KOJOTMYECKOU
0€30MacHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOJACTBEHHOMN NEATEILHOCTH YEJIOBEKA,
CBA3aHHOM C XMMHMUYECKMM IPOM3BOJCTBOM, HCIOJIb30BAaHUEM U NEPEepabOTKOIl
BEIECTB;

yriayOieHue NMpeAcTaBICHU O Hay4yHbIX METOAAX MO3HAHMS, HEOOXOAMMBIX IS
OpuOOpeTEeHUs] YMEHUH OpUEHTHPOBATbCSI B MHPE BEIIECTB U OOBSICHEHUS
XUMHAYECKHUX SBJIICHUM, UMEIOIIMX MECTO B IIPUPOJIE, B IPAKTUUECKOMN AEATEIBHOCTH U

HOBCGI[HGBHOﬁ KHN3HU.

HEJAU U 3AJJAYHU YYEBHOTI'O ITPEJMETA «XUMMUSA»

['1aBHBIMHU LENSAMU U3YUYEHUS TIPeAMETa « XUMHUSD» Ha YPOBHE CPETHEr0 OOIIEro
o0pa3oBaHus Ha 0a30BOM YPOBHE SIBISIOTCA:

-popMUpOBAaHME  CHUCTEMbl  XUMHYECKMX  3HAaHUH  KaKk  Ba)KHEHIIEH
COCTaBJIOLIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JIekKaT
KJIIOYEBBIE MOHATHUS, (QyHAAMEHTaIbHbIC 3aKOHBI U TEOPUM XHMMHUHU, OCBOCHHUE SI3bIKa
HayKHM, YCBOGHHME U  [OHUMaHHE  CYIIHOCTH  JIOCTYNHBIX  0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH UX pPa3BUTHI U
CTaHOBJICHHS,

-(popMHUpOBaHUE U paA3BUTUE MPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB M XHUMHMUYECKUX peakUuid, HEOOXOIMMBIX [JIsi NPUOOpPETEHUS yMEHUU
OpPUEHTUPOBATHCA B MHMPE BEIIECTB M XMMHMUYECKUX SBJICHUM, MMEIOIIUX MECTO B
[IPUPOJE, B IPAKTUYECKONU U IOBCEIHEBHOU KU3HU;

-pa3BUTHE YMEHHUHN U CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOIOJECHUEM U
OOBACHEHHEM XHUMHUYECKOIO SKCIEPUMEHTa, COOJIIOJICHHEM TMpaBUil 0OE€30MacHOro

oOpallleHHsI C BEIIECTBAMHU.



[Tpu m3ydeHun npeamera «XUMHsD JTOMUHHUPYIOIIEE 3HaUCHHE MPHOOPETAIOT
TaKHe L] U 3a]1a4M, KaK:

-ajanTanus o0ydJaroluxcsl K YCIOBUAM JMHAMUYHO Pa3BHUBAIOIIETOCS MHpA,
dbopmupoBanue MHTEJIEKTY AJIbHO pa3BUTON  JIMYHOCTH, TOTOBOU K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY HPHHITHIO TPAMOTHBIX
pelIeHUi B KOHKPETHBIX >KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHHUEM;

-popmupoBaHue |y  0OyYarOIIMXCS  KJIIOUEBBIX  HAaBBIKOB  (KJIHOYEBBIX
KOMIETEHIIUI), HMEIOIUX YHUBEPCAIbHOE 3HAYEHUE Ul Pa3JIMYHbIX BUJOB
NEeSATEIbHOCTH: PEIIeHHs] MpoOJeM, MOUCKA, aHanu3a U o0paboTKM HH(OpManuu,
HEOOXOUMBIX AJIi IPUOOPETEHUSI ONBITA JESATEIIBHOCTH, KOTOpasi 3aHUMAET BaKHOE
MECTO B TIO3HAHUM XUMHH, a TaKXe I OLEHKA C TO3MIMHA HKOJIOTHYECKOM
0€30I1aCHOCTH XapaKTepa BIMSHUS BEILECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M
4eJIOBEKa U PUPOJIHYIO CPENY;

-pa3BUTHE T[IO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTyaIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN O00y4YaromMXCcs: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHH C XU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTMM JJIA MOMCKAa M aHaiu3a y4yeOHOU H
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO CO/IepKAHMS;

-opMupOBaHUE U pa3BUTHE Y OOYHAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

-BOCIIUTaHUE Yy oOydarommxcs yOeXKIAEHHOCTH B  T'YMaHHCTUYECKOU
HANPaBIEHHOCTH XUMHH, €€ BaXHOM pOJM B pEUICHHH TJI00ANBHBIX MPoOIeM
palMoHaIbHOTO MPUPOJONOIL30BAHUS, MMOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB U
COXpaHEHHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOAUMOCTH OEpeKHOro

OTHOICHMA K MIpUpoA€C KW CBOCMY 3IJ0POBBLIO, a TaK¥XKe HpI/IO6pCTCHI/I$I OIIbITa



UCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWW JJIs TPUHITHS TPAMOTHBIX pEIICHWNA B
CUTYaIUIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHHUSIMHU.

Ipu uzyuenuu yuebrnoeo npeomema «Xumusny Ha y2ayOiEéHHOM YPOGHE MAaKice,
KaK Ha ypO8He OCHOBHO20 U CpeoHe20 0bwe20 obpazosanus (Ha 0A3080M YposHe),
3a0ayell nep8oCmeneHHoU 3HAYUMOCMU ABIAEMCA POPMUPOBAHUE OCHOB HAYKU XUMUU
Kak obnacmu COBPeMEeHHO20 eCMeCmMEO3HAHUS, NPAKMUYECKOU OesmelbHOCmU
Yen06eKa U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smou 3a0auu Ha yenyOnénHOM Ypo8He U3YYeHUsI npeomema
npeononazaem peanuzayuro maxkux yeaetl, Kax:

G opmuposarue npedcmasieHul.

0 MamepuarbHOM eOuHCmee Mupd, 3aKOHOMEPHOCMAX U HO3HABAEMOCMU
A6NEHU NPUPOObBL, 0 Mecme XUMUU 8 CUCmeMe eCmeCmEeHHbIX HAYK U eé eedyuyell
poau 8 obecneueHuu yCmoUuyuU8o20 pA38UMUS Yel08eyecmed: 8 peuleHuu npoonem

37(’0]1021/!'{66‘1(012, 3Hepeemuqea<0ﬁ u numeeoﬁ 6e30naCHocmu, 6 paseumuu Me()ul/ﬂtHbl,

CO30aHUU HOBLIX MAMEPUANO8, HOBbIX UCMOYHUKO8 OSHepeuu, 6 obecneuenuu
PAYUOHATLHO20 NPUPOOONONB308AHUSL, 6 (HOPMUPOBAHUU MUPOBO33PEHUsL U 0Owel
KYIbMYpbl 4eN08eKd, a MaKH#ce IKOA02UYECKU 0OOCHOBAHHO20 OMHOUEHUS K CB0EMY
300p06bI0 U NPUPOOHOUL Cpede;

0CB0€HUEe CUCTEeMbl 3HAHUL, JeHCAWUX 8 OCHOBE XUMUUECKOU COCMmAasnaowel
ecmecmeeHHO-HaY4YHOU KAPMUHbL MUpa: QYHOAMEHMANbHbIX HOHAMUL, 3AKOHO8 U
meoputi Xumuu, COBPEMEeHHbIX NPedCmasieHUull 0 CMpOeHUlU Bewecmea Ha PAa3HbIX
YPOBHSAX - AMOMHOM, UOHHO-MONEKYIAPHOM, HAOMONEKYIAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCNEPCHBIX cUCeMax, 00 oouwux
HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA,

Gopmuposarue y 06yuaromuxcs 0CO3HAHHO20 NOHUMAHUL 80CMPeDOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUU 0N OOBACHEHUs KIuesvblX uoell u npooiem
COBPEMEHHOU XUuMuu, OJisl OOBACHEHUA U NPOSHOZUPOBAHUS AGNEHUl, UMEIOUJUX
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eCMeCmB8eHHO-HAYUHYI0 NPUpoOy; 2paMOmMHO20 peuleHUuss Npooiem, CEA3AHHbIX C
Xumueu, NPOSHO3UPOBAHUA, AHANU3A U OYEeHKU C NO3UYULU  IKOJIO2UYECKOU
bezonacnocmu  nocieocmeull  ObIMOBOU U  NPOU3BOOCBEHHOU  O0esAMeNbHOCIU
yenoBeKa, C6A3AHHOU C  XUMUYECKUM  NPOU3BOOCMEOM, UCHONb308AHUEM U
nepepabomkou eeujecms;

yenybneHue npedcmasieHuil 0 Hay4HvlX Memooax NO3HAHUS, HeOOXO0OUMbLX Ol
npuobpemenus yMeHUll OpPUEHMUPOBAMbCA 6 Mupe Gewecme U O00bACHEeHUs.
XUMUYECKUX AGTIeHUL, UMEIOUUX MECIO 8 NPUpooe, 8 NPAKMUYeCcKol 0esimelibHOCIU U
NOBCEOHEBHOU HCUZHIL.

B nname peanuzayuu nepoouepeonvix 60CNUMAMENbHBIX U PA38UBAIOUUX
@YHKYUl Yyerocmuol cucmemvl CcpedHe2o 00we20 00pa308anHusi Npu U3Y4eHUU
npeomema «Xumusy Ha yenyoiéHHOM YpOosHe 0cobYI0 aKmyalbHOCHb NpUOOpemarom
maxue yeau u 3a0a4u, Kax:

gocnumanue Y0ercOEHHOCMU 8 NO3HABAEMOCTIU ABIEHUL NPUPOODL, V8AICEHUS.
K npoyeccy meopiecmea 8 obiacmu meopemudeckux U npuKIadoHbiX UCCIe008aHUl 8
Xumuu, oopmuposanue Mupo8o33peHus, COOMEemMcmeayIoue20 Co8PEMEHHOMY YPOBHIO
PA3BUMUSA HAYKU,

passumue momusayuu K O0OVYeHUr0 U NO3HAHUN, CHOCOOHOCMeEU K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOBE YCB0EHUs 00ujeyenosedeckKux
yeHHocmell,

passumue No3HABAMENbHLIX UHMEPeco8, UHMENLNeKMYAIbHbIX U MEOPUeCcKUX
CnocobHocmetl 00y4Uarwuxcs, QopmMuposanue y HUX CO3HAMenNbH020 OMHOWEHUS K
Camooopazoeanulo U HEenpepuleHOMY 00pA308AHUI0  KAK  YCIOBUIO  YCNEUHOU
npogeccuoHanvbHolU U 00uecmeenHou 0eameabHOCMuU, 0OME8emcmeeHH020 OMHOULEHUS]
K c80eM) 300p08bI0 U NOMPeOHOCMU 8 300POBOM 00PA3e HCU3HU,

Gopmuposanue ymeHull U HABLIKOE PA3YMHO20 NPUPOOONONb308AHUSL, PA3GUMUE
9KOJIO2UYECKOU  KYyIbmypsl, — npuoopemenue  Onvima  0OWECMBEeHHO-NOIEe3HOU

DKOJI02UYECKOU OesimelbHOCHIU.



MECTO YYEBHOI'O IPEIMETA «XUMHUSA» B YHEBHOM IIVIAHE

B cucreme cpennero oOuiero ooOpaszoBaHus «XuUMUs», H3ydyaemas Ha 0a30BOM
YpOBHE, TpHW3HAHA O0SA3aTEIBHBIM YYEOHBIM TIPEIMETOM, BXOISIIIMM B COCTaB
npeaMeTHo  obmactu  «EctecTtBeHHble  Hayku».  OOliee  YMCIO  4acoB,
PEKOMEHIOBAaHHBIX JIJIsl M3yueHUsi XuMuM - 68 yacos: B 10 kmacce - 34 yaca (1 gac B
Henemo), B 11 kimacce - 34 gaca (1 gac B Heaemo).

VYyeOublii penMer «XuMus» YriIyOJIEHHOTO YpOBHSI M3yU€HHUs BXOJMUT B COCTaB
npeaMetrHoi obnactu «EcrectBeHHble Hayku». Ero usydeHwe mnpemaycMOTpPEHO B
KJIacCaX ECTECTBEHHOHAYYHOTO MpOowMiIsi, HAIpPUMEp XHUMHUYECKHX, XHUMHKO-
OMOJIOTUYECKUX M MEIUIIMHCKUX. B 3THX Kiaccax H3ydeHHEe JaHHOro MpeaMeTa
IPEeTyCMOTPEHO B 00bEME yUueOHOUM HArpy3ku He MeHee 3 4 B Hegento. O0uiee 4ucio
4acoB, PEKOMEHJIOBAaHHBIX JUISI U3YyUYEHUS XUMHUU Ha YriayOnéHHoMm ypoBHe, - 210
yacoB: B 10 kmacce - 105 gaca (3 gaca B Hegenro), B 11 kmacce - 105 gaca (3 gaca B
HEJICIIIO).

[Ipu QopmupoBaHuu 00pa30BaTEIBHONW OpraHU3alUEH MYJIBTUNPOPUIHLHOTO
yueOHoro tiana Juisi 10 m 11 kjaccoB ycTaHaBinuBaeTcs ydeOHas Harpyska Mo
npeaMety «Xumus» Juisi 0a30Boro ypoBHs B oObeMe 1 yac B Henento (35 4 B rox), a
Uit yrayOn€HHOTO YpOBHSI ClenyromuM oOpa3zom: 1 Yac B Hemenmo 3a cyer
ob0szatenbHOo yactu OOII COO m 2 wyaca 3a cuer yactu OOIl COO Ha
JOTIOJTHUTENbHBIE Y4eOHBbIE TMpeaMeThl. TakuM o00pa3oMm, nJisi 0O0ydaromuxcs,
BBIOPABIINX YTIIYOJIEHHOE WM3yYCHHWE XWMHH, ydeOHas Harpy3ka yCTaHABIHBACTCS
Takxke 3 yaca B Henemto (105 4 B rox), 3T0 mMpaBOMEpPHO, €CJIM MaKCUMaJibHAas yueOHast
Harpy3Ka He MPEeBHIIIAeT MAKCUMAJIBHO JIOMYCTUMYIO YI€OHYIO HAarpy3Ky B HEIEIO.

B TemaTndyeckoM IUITaHWPOBAaHWUM yKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pEKOMEHIyeTCsl I pealu3aliil  aBTOPCKUX TMOJXOJ0B TO  HCIOJIb30BAHHIO

pa3zHoOoOpa3HbIX (HOPM OpraHU3alUM YUEOHOTO TpoIlecca.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

Hayudno-meroanueckoii OCHOBOM it pa3paOOTKH IUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUSI IIPOrpaMM CpeJHero oOmiero oOpa3oBaHUsA  SBISETCS CUCTEMHO-

NEATEILHOCTHBIN ITOAXO0/I.

JIMYHOCTHBIE PE3YJbTATDBI

B coorBercTBHM € CHCTEMHO-ACSATEIBHOCTHBIM IMOJIXOAOM B  CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUA IIpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHU BBIJICJICHBI CICAYIONINE COCTABIISIONIHUE:

-OCO3HaHHWE OOYYaIOIIUMHUCSI POCCUMCKON  TPaXTaHCKOW  HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOONIPEAECIICHUIO;

-HaJIM4YMEe MOTUBALIMYU K 00YUCHHUIO;

-IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUM JUYHOCTM Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

-TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YarOIIUXCSl PYKOBOJICTBOBAaThCSI B  CBOEH
NEATEIbHOCTH II€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

-HAJINYUE MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPhl M CIIOCOOHOCTU CTaBUTH LIEJH U
CTPOUTD )KM3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHUS MPEAMETA «XUMUD» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM ¥ BOCITUTATEIILHON JIeATCIIbHOCTH.

JIndyHOCTHBIE  pe3yJbTaTbl  OCBOCHMSI  IpeaMeTa  «XUMHS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OIBITA IIO3HABATEIBHOM MW IPAKTHYECKOH ACATEILHOCTH
00ydJaronmxcsi Mo peain3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B

qacCTH.

1. I'paxxaaHCKOr0 BOCIIMTAHMSI

-OCO3HaHuA O6y‘—IaIOIHI/IMI/IC$I CBOMX KOHCTHTYOHOHHBIX IIpaB U O6H3aHHOCTeﬁ,



YBaXEHUS K 3aKOHY U MPABONOPAIKY;

-IIPE/ICTABJICHUS O COLIMAIBHBIX HOPMax U MpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTUBE;

-TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIIBHOCTH TPH CO3JAHUU YYCOHBIX
MPOEKTOB, PEIICHUH YYEOHbIX M TO3HABATEIbHBIX 3a7a4, BBIIOJIHEHUHU
XUMHUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI

APYTIuX IIPpHU aHAJIU3C PA3JINYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2. IMaTpmoTHYECKOro BOCIIMTAHMS

-IIEHHOCTHOTO OTHOLIEHHS K UCTOPUUYECKOMY U HAYYHOMY HACJICIUI0 OTEYECTBEHHOU
XUMHWH;

-YB)KEHHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHUS
XAMHWH, OCO3HAHUA TOTO, UTO JOCTMIKEHUS HAYKU €CThb PE3YJbTAT JIUTEIbHBIX
HaOJI0JICHUM, KPOIMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TpYy/a
YUYEHBIX U IPAKTUKOB;

-MUHTEPECA U IIO3HABATEJIbHBIX MOTHMBOB B MOJYYEHUU M TIOCIEAYIOLIEM AaHAJIN3e

uH(GOPMAITH O TIEPEIOBBIX TIOCTHKCHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3. JIlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUS:

-HPABCTBEHHOI'0 CO3HAHMUS, ITUUYECKOIr0 IMMOBEACHUS;

-ClIOCOOHOCTU OLICHUBATh CUTYalluW, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

-TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIUN

HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO-3HAHHC HOCHG)ICTBI/Iﬁ 9THUX ITOCTYIIKOB;

4. ®opMHUpPOBaHUS KYJbTYPbI 310POBbS:
-IIOHUMaHUs LIEHHOCTEW 37J0pOBOro M 0€30macHOro odpasza *KU3HU; HEOOXOAUMOCTH

OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (DU3MYECKOMY M ICHUXUYECKOMY



3JI0POBBIO;

-cOOMIOZIeHUsT TpaBWiI  O€30MacHOTO OOpalieHusT ¢ BEmECTBAaMH B OBITY,
TIOBCEIHCBHOM JKU3HU H B TPYIOBOM JCSATEIBHOCTH;

-IIOHUMaHUS IICHHOCTH IPaBWJI HHIUBUIYAIHLHOTO W KOJUICKTHBHOTO O€30I1acHOTrO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3JI0POBBIO M YKH3HH JIFOJICH; OCO3HAHUS
MOCJCACTBUA M HEMPUATHS BPEAHBIX MPHUBBIYCK (YIMOTPEOJICHUS alIKOTOJIS,

HapKOTUKOB, KypEHHUS);

5. TpyaoBoro BocnuraHus:

-KOMMYHHUKAaTUBHONM KOMIIETEHTHOCTU B Y4Y€OHO-HCCIIEIOBATEIbCKON JESITENbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

-YCTAaHOBKHM Ha AaKTHBHOE y4YacTHE B PEIICHHHM IPAKTHYECKHUX 3a4a4 COLMAIBHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

-MHTepeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuid pa3inyHOro poja, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUN MO0 XHUMUHU;

-YBaXEHUSA K TPYY, JIIOASM TPYyla U pe3yJibTaTam TPYJI0BOW JEATEIbHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUAYaJbHON TPaeKTOpPHH OOpa3OBaHMS,
Oynymiel nmpodeccun U peain3aliid COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YUETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XMMHH, MHTEPECOB U MOTpeOHOCTEH

00IIIeCTBA;

6. DK0JOrm4ecKoro BOCIUTAHNSA:

-3KOJIOTHYECKH  IIEJI€CO00pa3HOr0 OTHOIICHUS K TMPHUPOAC, KaK HCTOYHHKY
CYIIECTBOBAHHMS KU3HU Ha 3eMJIC;

-IIOHUMaHUs  [JIO0ATBLHOTO  XapakKTepa  OKOJIOTHMUECKHX  MpoOJeM,  BIIMSHHS

AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;

-OCO3HaHUusA HCO6XOIII/IMOCTI/I HCIIOJBb30BaHUA ,Z[OCTI/I)KeHI/Iﬁ XUMUN I PCHICHHA
BOIIPOCOB pallMOHAJIBHOI'O IIPHUPOAOIIOJIb30BAHUA,

-aKTUBHOI'O HEIPUATHSA JEUCTBUN, IPUHOCILIMX BpPEH OKPYKAIOLIEH NPUPOIHOU



cpene, YMEHHUs MPOTHO3WPOBATh HEOJArONMPUSATHBIE AKOJOTHMUYECKUE TOCIICICTBUS
MPEANPUHUMAEMBIX IEUCTBUU U NTPENOTBPAIIATh UX;

-HAJIMYHUs Pa3BUTOTO SKOJOTHMUYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIbTYpPHhI, OMbITA
JNEATETBHOCTH 3KOJOTMYECKOW HAIPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMH
B TI03HABATENIbHON, KOMMYHUKATUBHON M COIMAIIBHON TPAKTHUKE, CIIOCOOHOCTH U

YMCHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHUU XCMO(I)O6HI/I;

7. IleHHOCTH HAYYHOI'0 MIO3HAHUS:

-c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKY;

-IIOHUMAaHMs CHEeU(PUKH XMMUHU KaK HayKd, OCO3HaHUS €€ poju B (HOPMUPOBAHUU
PAlMOHAIIBHOIO HAyYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOIO MPEACTaBICHUS 00
OKpY)KalollleM MHUpE KaK O EIWHCTBE IPUpPOABI WU YEJIOBEKa, B IIO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEM M PEHIEHUH MpPOOJIEM COXPAaHEHUS MPUPOIHOrO
paBHOBECHS,

-yO0eXIEHHOCTU B 0CO0OM 3HAYMMOCTU XMMUU NIl COBPEMEHHOW IIUBUIIM3ALINU: B €€
I'YMaHUCTHYECKOW HAIMpaBiIC€HHOCTH W BaXXHOM POJM B CO3J1aHUM HOBOM 0azbl
MaTepuaIbHON KyJIbTYpPBhl, PEIICHUU III00aIbHBIX NPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTHYECKOM, NUIIEBOM W AKOJOTMYECKOU
0€30MacHOCTH, B pa3BUTUN MEJIMLIMHBI, 00ECIIEYEHUH YCIIOBUM YCIIETHOTO TPyAa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXJA0T0 WjieHa O0IIeCTBa;

-€CTECTBEHHOHAYYHOW T'PAMOTHOCTH: INOHUMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH UCHOJIb30BaTh MOJIy4aeMble
3HAHUS [JI aHaidu3a MW OOBSCHEHHUs SBJIICHUWA OKPYXKAIOIIEro MHpa U
IPOUCXOSAIIMX B HEM M3MEHEHUH; YMEHHUS JIeJlaTh 00OCHOBAHHbBIC 3aKJIIOUCHUS Ha
OCHOBE HAay4HbIX (DaKTOB M HUMEIOIMXCA JMJAHHBIX C LEJIbI0 TOTYYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTH CAMOCTOSITENIbHO HCHOJIb30BaTh XMUMHUECKHUE 3HAHUS JUISl PELIEHUs

Hp06J'IeM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,
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-MHTEpeca K MO3HAHUIO U UCCIICIOBATEILCKOM 1eATeIbHOCTH;

-TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K
aAKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHM MO XMMHUU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

-MHTEpeca K OCOOCHHOCTSIM TpyJa B pasnuyHbiXx cdepax mnpodeccrnoHaabHOMI

ACATCIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUYCOHBIMU

MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMMU.

Osnadenue yHueepcanbHblMu y4eOHbIMU NOZHAGAMEIbHBIMU OCIICHEUAMUL:

1. ba3oBbIMH JIOTHYECKUMMU JAeHCTBUSIMH:

-CaMOCTOSITEILHO (DOPMYIUPOBATh M AKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

-ONPEAENATh UEIU EITEIbHOCTH, 3a1aBasi MMAPAMETPHI U KPUTEPUU UX JOCTHUKCHHUS,
COOTHOCHUTb PE3YJIbTATHI IESITEIBHOCTH C TOCTABICHHBIMU LEJISIMU;

-MCIIOJIb30BATh MTPU OCBOCHUH 3HAHUMN MPUEMBI JJOTUYECKOTO MBIIIJICHUSI — BBIICISATh
XapaKTepHbIE MPU3HAKU MOHATUM U YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIHE MOHATUS JIsl OOBSICHEHUS OTACIBbHBIX (PAaKTOB U SIBIICHUN;

-BBIOMpPATh OCHOBAHUS M KPUTEPUHU IS KJIACCU(PUKAIMUA BEMIECTB U XUMHUYECKUX
pEaKLHnii;

-yCTaHABJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEKY U3yYa€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PaACCYyX ICHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJOTHUH),
BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(dbopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

-IPUMEHATh B IMPOLECCE TMO3HAHUS HCHOJIb3YEMBbIE B XHMHUHU CHMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MpeoOpa3oBbBIBATh  MOJECNIBbHBIC  MPEACTABICHUS —

XUMUYECKUW 3HaK (CMMBOJI) DJJE€MEHTa, XHUMHUYecKas (opMyna, YypaBHEHHUE



XUMHUYECKOM pe€akoun — IIPpH PCHICHHUU yqe6HLIX IIO3HABAaTCJIbHBIX H
MMPAaKTUYCCKUX 3adad, INPUMCHATbL HA3BAHHLIC MOJCJIBLHBIC TIPCACTABIICHUA A
BBIABJICHUA XAPAKTCPHBIX IIPHU3HAKOB HM3Y4YAaCMBIX BCHICCTB W XHMHYCCKHUX

peaKuunii;

2. ba3oBbIMH HcC/I€10BATEIbCKUMU AeiiCTBUSMM:

-BJIaJIETh OCHOBAaMHU METOJIOB HAy4YHOI'O II03HAHUS BEUIECTB U XUMHUYECKUX PEAKIIN;

-popMynupoBaTh LEAM U 3a7auyd MCCIEAOBAHUSA, MCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIE BONPOCH B KAuyeCTBE HMHCTPYMEHTa
MO3HAHMSI U OCHOBBI JIJIs1 (JOPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHHU;

-BJIaJE€Th HABBIKAMHM CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IIPOBEAECHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaONI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro Pe3ysbTar, (OpMyIupoBaTh 0000IIEHU U
BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAaHUS, COCTABIIATH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM paboTe;

-IpUOOpPETaTh OMBIT YUYEHUUECKON HCCIEA0BATENIbCKOM U MPOEKTHOM NIEATEbHOCTH,
HOPOSIBISITE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB

PEUICHUS ITPAKTUYCCKUX 3aaa4, IPUMCHCHHIO PAa3JIMYHBIX MCTO OB ITIO3HAHUS;

3. PadoToii ¢ uHopmanmeii:

-OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HWHOOpMaIuu (HaydyHO-TIOMyJsipHas
JaUTepaTypa XHMHUYECKOTO COJAEpKaHMs, CIpaBOYHbIE MOCOOMs, pecypchl
WNurepHeTa), aHanu3upoBaTh UWHGOPMAIMIO pPa3IM4HbBIX BUAOB U (opm
Mpe/ICTaBICHHUA, KPUTHYECKU OLICHUBATH e JOCTOBEPHOCTD U
HETPOTHUBOPEYUBOCTH;

-popMynupoBaTh 3aMpoChkl U MPUMEHATH Pa3IMYHBIE METOIBI MPHU MOWCKE U O0TOOpE
uHpopmaIuu, HeoOXOAUMOW JJIsi BBITIOJIHEHUS YYEOHBIX 3a/lad OMNpeeEHHOTO

THIIA;



-puoOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

-CaMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy NpPEACTaBICHUS HH(POpPMALUU
(cxembl, TpaduKH, JUArpaMmbl, TAOIUIIBI, PUCYHKH H T. 11.);

-HCTIONIb30BaTh HAYYHBIA SI3IK B KA4€CTBE CPEACTBA MpH paboTe C XUMHUYECKOM
UHpOpMaMel: MPUMEHATh MEXIIpPEIMETHbIE ((pU3NYECKUE U MaTEMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBHATYPbI, HOMEHKIATYPY;

- 1 IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.

Oeénaoernue yrueepcajlibHbiMuU KOMMYHUKAMUBHbBIMU odelicmeuamu;

-337laBaTh BOMPOCHI IO CYHIECTBY O0OCY»XJaeMOil TE€Mbl B XOJi¢ AUaora W/WiH
JTUCKYCCHHW,  BBICKa3bIBaTh  HJeH, (OPMYIUPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEJIOAKEHHON 3a/1a4H;

-BBICTYIIaTh C TpE3eHTalMedl pe3yJbTaTOB  IO3HABATEIbHOW  JICSITEIIbHOCTH,
MOJTYUYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON padOThl MO HCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaiu3alu Y4eOHOro MpoekTa U (OpMYyJIMPOBATH BBHIBOJIbI
Mo pe3yjbTaTaM MPOBEAEHHBIX HMCCIIEAOBAaHUN MyTEM COTJIACOBAHUS TO3UIIMI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

Osnadenue yHugepcanbHblMu pe2ynamueHbIMu OCUCmEUAMU:

-CaMOCTOSITEJIbHO  TUIAHUPOBATH U OCYIIECTBIISITH CBOIO MO3HABATEIIbHYIO
NeSTEeBbHOCTh, Ompenessas e€ IMend U 3a7adyd, KOHTPOJIHMPOBATH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEWCTBHM IpuU
BBITIOJIHEHUM Y4YeOHBIX M MCCIIENOBAaTEIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3 PeKkTUBHBIA Ccroco0 UX pelieHus ¢ Y4€TOM TIOJYYEHMs] HOBBIX 3HAHHU O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

-OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEILHOCTM HAa OCHOBE CaMOaHaIHW3a |

CaMOOIICHKU.



IMPEAMETHBIE PE3YJIBTATDBI

B nmporpamMme 1o XUMHH IIPCIMCTHBIC PC3YJIbTAThl INPCACTABJICHBI IIO0O TOJaM

U3y4eHHUs KaK Ha 0a30BOM, TaK U Ha y21y01EéHHOM YPOBHAX (BBIICICHO KYPCUBOM,}.

B 10 xi1acce npeaMeTHbIe pe3yJbTaThl 0CBOeHUsI Kypca «Oprannyeckasi XumMmshy

OTPaKaIOT:

1) cghopmuposannocms npedcmasnenuil. 0 XUMHYECKON COCTaBJIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B T[IO3HAHUM SIBICHUUN
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJbTYpbl JUYHOCTH, €€
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JIsi PEIICHUS MPAKTUUYECKUX
3alad M DKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOU XUMUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE MOHATUSA (XUMHUYECKUH JJIEMEHT, aToM, JJIEKTPOHHAas
o0ojoyka  aroMa, MOJIEKYJa, BAJICHTHOCTb,  AJIEKTPOOTPHUIIATEIBHOCTD,
XUMUYECKasl CBA3b, CTPYKTYypHasi popmyia (pa3BEpHyTast U COKpaII€HHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHbIA O00BEM, YIVIEPOJHBIN CcKeneT, (yHKIIMOHAIbHAs
rpylma, pajadkKail, HW30Mepus, H30MEpbl, TOMOJOTUYECKUU PSAI, TOMOJIOTH,
YIJIEBOJAOPO/bI, KUCIOPO/I- U a30TCOAEPKALIME COCTUHEHUSI, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHHS); TEOPUU M 3aKOHBI
(Teopust cTpoeHusi opraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKUNU  SIBBIK  XHMUHU;
MHPOBO33PEHYECKUE 3HAHUS, JIEKAINMEe B OCHOBE MOHUMAHHS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOIOTUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, IMOJYUYCHHH M 0€30MacHOM HCIIOJIb30BAaHUU BAKHEUIIIMX OPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,

3) cpopmuposannocmv  ymeHull GulAGIAMb XAPAKTCPHBIC TPU3HAKH TOHITHH,

YCTAaHABJIMBATb UX B3aUMOCBA3b, UCNOJIb306aMmMb COOTBCTCTBYIOIIHC ITOHATUS IIPU



4)

5)

6)

7)

8)

OIIKMCaHUHU COCTaBa, CTPOCHUA U HpCBpEIHICHHI?I OpPraHUYICCKUX COG,Z[HHGHPIﬁ;

chopMUpo8aHHOCMb  YMEHULl UCNOAb306aMb XUMUYECKYI0 CHUMBOJMKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpalIEHHOMN)
dbopMya OpraHMYecKMX BEUIECTB M YpaBHEHUHW XHMHUYECKUX peaKluii;
U320masIu6ams MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB I WIUIIOCTPALMHU UX
XMMHUYECKOT'0 Y IMPOCTPAHCTBEHHOI'O CTPOCHUS,

chopmMuposaHHoCcmb  YMeHUll YCMAaHagIueams TPUHAMICKHOCTh HN3YUCHHBIX
OPraHMYECKUX BEIIECTB MO HMX COCTAaBY M CTPOCHUIO K OINPEICIEHHOMY
KJIacCy/Tpynmne CoeAuHEHU (YTiIeBOAOPOJIbI, KUCIOPOA- U a30TCOIECpKalIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEIUHEHHUS); Oasamb WM Ha3BaHUA 10
cucrematudyeckod HoMmeHnkiaatype (IUPAC), a takke NpUBOIUTH TPUBUATLHBIC
Ha3BaHUSl OTJICJIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, MPOMWIEH, alleTUJICH,
ATUJICHTJIMKOIb, TIUIEpUH, PeHos, dhopmanbiaerui, aneTaibieru, MypaBbUHAas
KUCJIOTA, YKCYCHAas KHCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

chopmuposaHHocmsb yMeHusi  onpeoensinb BUAbl XUMHUYECKOU CBSI3U B
OpraHUYECKUX COCNUHCHUSIX (OJMHAPHBIE W KPATHBIE), KOBANEHMHAs U UOHHASA
CB513b, 0- U P-CEA3U, B0OOOPOOHAS CB513b);

chopMUpo8aHHOCMb  YMEHUsl NOOMBEPHCOamb HA KOHKDEMHBIX NPUMEPAX
Xxapakmep 3a8UCUMOCMU PEaKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUU
om KpamHoCmu U muna KO8AJIeHMHOU C643U (0- U N-CEsA3U), 63AUMHO20 GIUAHUSI
amomo8 u 2pynn amomoe 6 MOJIeKyaax,

chopmMuposaHHoCmb ~ YMeEHUs  NPUMEHAMb  TOJOXKEHUS TEOPUH  CTPOCHUS
opranuueckux BemiecTB A. M. ByTiepoBa ajist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;
chopmMuposaHHoCmb YMEeHUll Xapakmepu3oeams COCTaB, CTPOCHHE, GU3NMUECKUE U
XMMHUYECKME CBOMCTBAa THUIMYHBIX MPEACTABUTEIICH PA3JIUYHBIX KJIACCOB

OpraHUYEeCKUX BEIIECTB (METaH, ATaH, ITHIICH, MPOMUIICH, alleTUJICH, OyTaaueH -
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1,3, metunOyraaueH-1,3, OEH30JI, METaHOJ, 3TAHOJ, STUJICHTJIMKOJb, TJIUIICPHH,
deHou, aneranbieTHl, MypaBbUHAS W YKCYCHAas KHCJIOTHI, TIJIFOKO3a, Kpaxmal,
IEJUTI0NI03a, aMUHOYKCYCHAsl KHUCIIOTA); ULIIOCMPUposams TEHETHICCKYIO CBS3b
MEXIy HHUMH YypPaBHCHUSMH COOTBETCTBYIONIMX XHMHUYECKHUX PpEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (pOopMyIT;

chopMUpPOBAHHOCMb YMEHUU XAPAKmMepu308ams cocmas, cmpoenue, usuyeckue
U XumudecKkue C8OUCMBA MUNUYHBIX npedcmasumenell pa3iuyHblX KIAccos8
OP2AHUYECKUX BeUeCME. AIKAHO8, YUKIOAIKAHO8, AJIKEHO8, AIKAOUCHOS, AJIKUHOS,
ApOMAMUYeCcKUx yeae000po00s8, CNUpPMos8, aib0e2udos, KemoHo8, KapOOHOBbIX
KUCAOM, NPOCMBIX U CAONCHBIX IQPUPOS, HCUPOB, HUMPOCOeOUHEHUN U AMUHOS,
aMUuHoOKUciom,  0eikos,  yeneeo0o8  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULTIOCIMPUPOBAMb ~ 2eHEMUUeCKYl0  CB8A3b  MedcOy — HUMU  YPAGHEHUSIMU
COOMBEMCMBYIOWUX XUMUYECKUX PEeaKyutl ¢ UCHOAb308AHUEM CMPYKIMYPHbLIX
dopmyn;

9) chopmuposannocms ymenus xapakmepuzoeamv WCTOYHHKH YTIICBOJIOPOJIHOTO
CeIpbsi  (HepTh, TPUPONHBIA Ta3, yrojib), CHOCOOBI HX MEepepadbOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

10) cpopmuposannocmv  ymenuii  nposoOums  BBIYUCICHUS 10 XUMHYECCKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WUIIM TPOIYKTa
peaKkuM TI0 HW3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

11) chopmuposannocme ymenuii 61adems CACTEMON 3HaHUN 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHWSA, HCIOJB3YeMBbIX B XHMHH IPH HW3YYCHUH BEIICCTB H
XUMHYCCKUX SIBJICHUN (HabmroieHue, U3MEpEeHUe, IKCIIEPUMEHT,
MOJICITUPOBAHUE), UCNOIb3084Mb CUCTEMHBIC XUMUYCCKUE 3HAHUS TSI TIPUHSITHS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CHTYAIlMIX, CBA3aHHBIX C BEIICCTBAMHU U UX
MIPUMEHEHUEM;

chopmuposaHHocmsb  81A0EHU CUCMEMOU 3HAHUL O eCcmecmEeHHOHAYYHbIX



Memooax NO3HAHU — HAOIO0eHUU, U3MEPEeHUU, MOOEIUPOBAHUU, IKCHEPUMEHME
(peanvHOM U MbICIEHHOM) U YMEHUsl NPUMEHAMb dMU 3HAHUSL,

chOpMUPOBAHHOCMb YMEHUS NPUMEHSMb OCHOBHble ONepayuu MblCIUMENbHOU
0esmeNbHOCMU — AHAU3 U CUHMe3, CpasHenue, 0000ueHue, CUCMEMAmU3ayuro,
8bIsIGNIEHUE NPUYUHHO-CTIEOCNEEHHBIX CEs3€ell — O/ U3YYEHUs CBOUCME 8euecms U
XUMUYECKUX peaKyull;

12) chopmuposannocms ymenuii cobrrodams npaeuia TONH30BAHUS XUMHYECKOU
nocyaoi u 1a0OpaTOpHbIM 00OPYJOBAaHMEM, a TakXKe IMpaBuia OOpalleHUs C
BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13) cpopmuposannocmo ymenuii  naaHUpO8amb W GbINOJHANMb XUMHYECKUN
OKCIIEPUMEHT (TIPEBpAICHNUs  OPTaHWYECKHUX BEIIECTB MPH HarpeBaHuw,
NOJyYeHUE OSTWIEHa M W3Y4YCHHE €ro CBOWCTB, KAa4ECTBEHHBIC pEaKlIUu
OpPraHUYECKUX BEILECTB, IeHATypalus OEIKOB IPU HarpPEBaHUU, LIBETHBIE PEAKIINU
O€JIKOB) B COOTBETCTBUM C IMPaBUJIAMU TEXHUKHU O€30MACHOCTU MpU OOpaIIeHUH C
BEIIECTBAMU U JITA0OPATOPHBIM OOOpPYAOBAHHEM, NPeOCmasisims Pe3ylbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hOpME 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peaxiuii u popmynuposams BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
copMUpoBaHHOCMb YMEHUN. CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUNb
XUMUYECKUNl IKCnepumMeHm (noiyyeHue u usydeHue Ce0UCme Op2aHudecKux
gewjecms, KauyeCmeeHHvle peakyuu y2ne8000p0o008 pa3IuuHblX KIACCo8 U
KUCTIOPOOCOOEPHCAWUX OP2aAHUYECKUX Belecms, peulenue SKCNepUMeHmMAanbHbIX
3a0ay NO pPAacnosHABAHUIO OP2AHUYECKUX Gewecms) ¢ coOnooeHuem npasui
be3onacno2o obpawjeHus ¢ eeujecmeamu U J1abopamopHuiM 000PYO0BAHUEM,
dopmynuposames yenvb uUccie008anus, Npeocmasiiams 8 PAsIUYHoOU opme
pe3yIbmamul IKCNEPUMEHMA, AHATUZUPOBAMb U OYEHUBAMb UX 00CIOBEPHOCTIb,

14) cpopmuposannocmey ymenuil  KpUmMu4ecku aHaiu3upo68anb XUMUUECKYIO

uH(pOpMaIIIO, TOJIy4aeMyto U3 pa3HbiX uctounukoB (CMU, UuTepHeT u ap.);



chOpMUPOBAHHOCMb  YMEHUU:  OCYUeCmEams YeleHanpasienHbulll NOUCK
XUMUYECKOU UHGDOPMAYyUU 8 PA3IUUHbIX UCTOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
numepamypa, CMU, Humepnem u Op.), Kpumuuecku aHaiusuposams Xumuieckyo
ungopmayuio, nepepabamviéamv €€ U UCNOILIOBAMb 8 COOMBEMCMEUU C
nocmaeieHHou yyebHol 3adayeli

15) cihopmuposannocme  ymenuii cobmooams npasusia SKOIOTHUSCKU
1[eJ1€CO00pPa3HOro TOBENEHUSI B OBITY M TPYAOBOM JAESITEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 3/0pPOBbS M OKpPYXaloIleW MpPUPOJHOW CpeAbl; 0oco3Hasamy
OMACHOCTh BO3JICHCTBUS HA >KUBBIE OPTaHU3MbI ONPEICIEHHBIX OPTaHUYECKHX
BelleCcTB, NoHMMass cMblcn mnokazatens [IJIK (mpemensHol  nmomyctumon
KOHIIGHTpAIluu), HOACHAMbG HAa  TNpPUMEpax  CIOCOObl  yMEHBUICHUS |
NpEeNIOTBpaAllleHUs] MX BPEIHOIO  BO3JEHCTBHS Ha OpPraHU3M  4YEJIOBEKa,
AHAIU3UPOBAMb  YeNecO0OPA3ZHOCMb NPUMEHEHUs. Op2AHUYeCKUX 6eujecme 8
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16) mis oOydJarommxcsi C OrPaHUYCHHBIMA BO3MOKHOCTSIMHU 37I0POBBS: YMCHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX TO3HAHUS BEIIECTB H
XUMUYCCKUX SBJICHUM;

17) nmast cienbIX M CIIa0OBUAANIMX OOYYaIONIMXCS: YMEHHE HCIOJIb30BaTh pelbe(HO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.

B 11 kuaacce npeaMeTHble Ppe3yiabTaTbl OCBOeHHSI Kypca «OOwmas wu
HEOPraHNYeCKasi XUMMS OTPAXKAIOT:
1) cihopmuposannocme  npedcmaenenuil. 0 XMMHUYECKON COCTaBJISIONICH

€CTECTBEHHOHAYyYHOW KapTUHBl MHpA, POJM XHUMHUUA B T[IO3HAHUU SIBICHUU
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€

(GyHKIHMOHAIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM /JIs1 PEIICHUS MPAKTUUYECKUX

3aJa4d MW DOKOJIOTHYCCKU 00OCHOBAaHHOI'O OTHOIIIEHUS K CBOCMY 3I0POBBIO H

MIPUPOTHOM CpEIE;



2)

3)

4)

e1aoenue CHCTEMOM XUMHYECKHX 3HAHUM, KOTOpast BKJIIOYACT:
OCHOBOITOJIAraloIIye MOHATHS (XUMHUYCCKHH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJSIPHBIH O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBA3b
(KkOBaJIcHTHAsi, HWOHHAs, METAJUIMYeCcKasi, BOJOPOJHAsA), KpHUCTAJUIMYECKas
pEUIETKA, TUIBI XUMHUYECKUX PEAKIMH, PacTBOP, JICKTPOIMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAST JHUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakIuu, XUMHYECKOe PABHOBECHE, TEOPHUU U 3aKOHBI (TEOpHs
AJICKTPOJIUTHYECKONU aucconuanuu, nepuoandeckuii 3akon [[. M. Menneneesa,
3aKOH COXPAHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUSA YHEPIUU
IPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECCKUU S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHHMAHWS TMPUYUHHOCTH U
CUCTEMHOCTH XUMUUYECKUX SBICHUHU, (haKTOJOTMYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUHU U 0€301aCHOM HMCIOJIb30BAaHUM BaKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa,;

CcOBpeMeHHble NPeOCMABIeHUsl 0 CMPOEHUU Beuecmea HaA amoMHOM, UOHHO-
MONEKVIISIPHOM U  HAOMOAEKVIISIDHOM YPOBHAX, NPEOCMABIeHUsl O MEeXAHUIMAX
XUMUYECKUX peaKyuil, mepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX
UX NPOMEKAHUus, O XUMUYECKOM pPABHOBECUU, PACMBEOPAX U OUCNEPCHBIX
cucmemax, paxmonozcuieckue ceedeHusi 0 C80UCMBAX, COCmase, NOLY4eHuu u
0e30NACHOM UCNONIL30BAHUU BANCHEUUUX HEOPSAHUYECKUX eeujecms 6 Obimy u
NPAKMUYECKoU  OesimelbHOCU — Yel08eKd,  OOWUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopMUPOBAHHOCMb  YMEHUL  BbIAGIAMb XAPAKTEPHbIE TPU3HAKK TOHSTHHA,
YCMaHasnueams UX B3aUMOCBSI3b, UCNOIb308amb COOTBETCTBYIOIIUE OHATHS MPH
ONMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

chopmMupoeanHoCms  YMEeHUll UCNOIb306aMb XAMUYECKYI) CHUMBOJUKY IS

coctaBieHuss (GOpMyJ BEUIECTB U  YpPaBHEHUHW XUMUYECKHUX  PEaKLHUi;



5)

6)

7)

8)

cucremarnyeckyro HomeHKIatypy (IUPAC) u TpuBHaibHbIC Ha3BaHHS OTACIIBHBIX
HCOPraHMYECKUX BEIIeCTB (yrapHbIi ra3, YIJIEKMCIOBIA ra3, aMMHUak, ramiéHas
U3BECTh, HETAIIEHAas: U3BECTh, MUThEBAS COMIA, IINPHT U IIP.);

chopmuposannocmes ymenull onpeoeisms BaICHTHOCTh M CTEIEHb OKHCICHHS
XMMHYECKHX 3JICMEHTOB B COCIMHCHHSIX Pa3IMYHOIO COCTaBa; BHJ XHMHYECKOM
cBsi3u (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKast, BOIOPOIHAsA) B COCAUHEHHSIX; THII
KPUCTANINYECKON PEemETKH KOHKPETHOrO BeIlecTBa (aTOMHas, MOJEKYJIspHas,
WOHHAs, METAJUTMUYCCKAs); XapaKTep Cpedbl B BOJHBIX PacTBOpPaxX HEOPraHUYECKUX
COCJIMHECHUN;

chopmMuposanHocmo yMeHusi 0OBACHAMb 3ABUCUMOCHbL CEOLUCME BEUecme Om
6UOA XUMUYECKOU C6A3U U MUNA KPUCMALIUYECKOU DeuémKu, OOMEHHbIl U
OOHOPHO-AKYENMOPHBLIL MEeXAHU3MbL 00PA306AHUSL KOBAJICHMHOU CE53U;
coOpMUpPoOBaHHOCMb YMEHUI YCMAHA8IUEAMb TTPUHAIICKHOCTh HEOPraHUYECKUX
BEIICCTB 10 MX COCTaBYy K OMPEACIIEHHOMY KJacCy/TpyIIie COeauHEeHUi (IIPOCThIe
BEIIIECTBA — METAUIBl M1 HEMETAJLIbI, OKCH/IbI, OCHOBAHMSI, KMCIOTBI, aM(OTEPHBIC
THIPOKCHIBI, cotn/

ChOpMUPOBAHHOCMb YMEHUIL: KIACCUDUYUPOBAMb. HEOP2AHUYECKUE 8eUeCMBA NO
UX COCMABy;, XUMUYECKUEe PeaKyuu no PA3iuyHbIM APUSHAKAM (YUCTY U COCMABY
peazupyrouux eeuwecms, meniosomy 3pgexmy peakyuu, uUMeHeHuo cmeneHel
OKUCICHUsL  DJIeMEHIO08, 0OpamuMOCmu, Y4acmuilo KAmaizamopa u m.n.);
CAMOCMOSAMENbHO  8bIOUPAMb  OCHOBAHUS U  Kpumepuu OJis  KIACCU@uKayuu
U3YUACMBIX BEUECME U XUMUYECKUX PeaKyuil;

chopmuposanHocmes yMeHUll packpbléams CMBICI TEPHOAMYEcKoro 3akona JI. .
MeHeneeBa U JEMOHCTPUPOBATh €0 CHCTEMATH3UPYIOIIYI0, O0BICHUTEIBHYIO
IPOTHOCTUYECKYIO (DYHKIIHU;

ChOpMUPOBAHHOCIb YMEHUIL XAPAKMepu308ams dICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 mepronoB Ilepnoandeckoil CHCTEMBI XMMHUYECKHUX

sanemeHToB J[. U. MenneneeBa, UCHONb3ysd MOHATUS «S-, P-, J-3JIEKTPOHHbBIE



9)

opOuTaNINY», «IHEPTETUUECKUE YPOBHUY; 00bACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XHMHUYECKUX JJIEMEHTOB W HMX COCIMHEHHUN MO NEPUOJaM WU TpyIIam
[lepuoanueckor cucTeMbl XUMHYECKUX JieMeHTOB [l. 1. Menneneesa;

«OCHOBHOE U BO30VHCOEHHOE IHep2emuiecKue COCMOSHUSL AMmoMay, 00BIACHAMb
3AKOHOMEPHOCMU UBMEHEHUS. CEOUCME XUMUYECKUX DJIEMEHMO8 U UX COeOUHEeHUl
no nepuooam u epynnam Ilepuoouuecxou cucmemwt /| U Menoeneesa, sanenmmuole
B03MOJICHOCIU AMOMO8 IJIeMEHMO8 HA OCHO8E CMPOEHUs UX IeKMPOHHbIX
obonoyex

chopMuposanHOCmMs yMeHUU XapaKkmepuszo8amb (onucvieams)  oOuTHE
XMMHUYECKME CBOMCTBA HEOPraHWYECKUMX BEIIECTB PA3JIUYHBIX  KJIACCOB;
noomaeepaicoams CyleCTBOBaHNE I€HETUUECKON CBSI3U MEXITY HEOPraHUYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUM;
chopmuposanHocms  yMeHusi  PAcKpwleamsv — CYWHOCMb.  OKUCIUMENbHO-
80CCMAHOBUMENILHBIX PEaKYUll NOCPeOCBEOM COCMAasieHust S1eKMpPOHHO20
banamca smux peaxkyull, peaKyuii UOHHO 20 0OMeHa NYyMéM COCMABNEHUs UX
NOJIHBIX U COKPAWEHHLIX UOHHBIX VYPABHEHUL, peakyutl 2uopoiusd, peaxyull

KOMNIeKcoobpa3oeanus (Ha npumepe 2UuOPOKCOKOMNIEKCO8 YUHKA U ATIIOMUHUSL),

10) cpopmuposannocmv  ymenuss Kiaccupuyuposams XAMUYECKHE PEAKIUU IO

pa3MYHBIM TPU3HAKAM (YHUCITYy U COCTaBy pearupyronmx BEHIECTB, TEIJIOBOMY
3 dekTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHUS JJIEMEHTOB, 0OpaTUMOCTH

PEeaKIMK, YIaCTUIO KaTaanu3aTropa);

11) cpopmuposannocmo ymenuii cocmaeisimes YPaBHEHUS PEAKIUN pasIMYHBIX

THUIIOB; MOJHbIE U COKPAILEHHBIE YPABHEHUSI pEaKIIUi HOHHOTO OOMEHA, YUUTHIBAS

YCIIOBHS, ITPU KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHLA;

12) cihopmuposannocme  ymenutl  nposooums — PEAKIHMH,  HOATBEPIKIAIOIINE

KaueCTBCHHBIM COCTaB Pa3IN4YHbIX HCOPIraHUYCCKUX BCIICCTB, paCno3Hasdamndb
OIIBITHBIM HYTéM HOHBI, IPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPIraHNUICCKUX

BEIIIECTB;



13) chopmuposannocmo  ymenuil  packpvléams — CYHUIHOCTb  OKHCIIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA IMOCPEIACTBOM COCTABIICHUS DJIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

14) chopmuposannocmv ymenutl 00BACHSAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIUK OT PA3TNYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHIECKOTO PAaBHOBECHSI
B 3aBHCHMOCTH OT BHemmHero BoszeiictBus (mpunmun Jle Illarense);
chopmMupo8anHocms ~ YMeHus  O0OBbACHAMb  3AKOHOMEPHOCMU — NPOMeKaHus
XUMUYECKUX PeaKyuti ¢ Y4EMmoM Ux SHepeemudeckux Xapakmepucmux, Xapakmep
UBMEHEHUsL CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCU OM PA3IUYHbIX
Gaxmopos, a makdce Xxapakmep CMeUwjeHUss XUMUYECKO20 PABHOBeCUsi NOO
enuAHUeM 8HeWHUX 8o30eticmeull (npunyun Jle [llamenve);

15) chopmuposannocms  ymenuii  xapakmepuzoéams —~ XUMHUYECKUE  IPOIECCHI,
JIeKaNMe B OCHOBE MPOMBINUICHHOTO TOJIYYEHHUS CEpHOW KHUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH TPEACTABICHUH 00 OONIMX HAyYHBIX MPHHIIUIIAX H
AKOJIOTHIECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOICTBA;
cOpMUPOBAHHOCNb YMEHUs XAPAKMePU3068amy XUMUyecKue peaxkyuu, nexcaujue
8 OCHO8e NPOMBIUIEHHO20 NONYYEHUsT CEPHOU KUCIOMbl, aMMuaka, oodwue
Hayuuvie NPUHYUNbL XUMUYECKUX NPOU3BOOCMS, UYenrecoo0OpasHOCmb NpUMEHeHUs
HeOp2aHUYecKux Geujecme 6 NPOMbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3peHus
COOMHOULEHUs PUCK-NOIb3A;

16) cgpopmuposannocmv  ymenuii npo6oOoums BBIYMCICHHS C HCIOJIb30BaHUEM
TIOHSITHS «MaccoBas JOJs BEIIECTBa B PacTBOPE», OObEMHBIX OTHOIICHUN Ta30B
IPY XUMHYCCKUX PEaKIMAX, MacChl BEIIECTBAa WM 00BbEMA Tra30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YUYaCTBYIOIIMX B PEAKIUH
BEIIECTB, TEIJIOBOrO 3(¢deKTa peakIMu Ha OCHOBE 3aKOHOB COXPAaHCHUS MacChl
BEIICCTB, MPEBPAIICHUS M COXPAHEHUS SHEPTHH;
cPOpMUPOBAHHOCIb YMEHUSI NPOBOOUMb PACUEMbL: C UCNONIL30BAHUEM NOHAMUL

«maccosas 00 eewecmed 6 pacmeope) U «KMOJAPHAA KOHUEHMPAUUA», MACCHbl



seujecmea Ui 00vLEMAa 2aza NO U3BECMHOM) KOIUYECMBY Geuecmed, macce uiu
00bEMY 00HO020 U3 YYACMBYIOWUX 8 DeaKyuu eeujecme; Mmeniogo2o dghgexma
peaxkyuu,; 3HaveHusi 6000pOOHO20 NOKA3amess pacmeopos KUCIOm U wenouel ¢
U3BECMHOU CMENeHblo OUCCOYUayUuU, Maccol (00véma, Koauuecmea eeujecmea)
NPOOYKmMa peaxkyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms 0aHO 8 8ude pacmeopa c
ONpeoeNénHol Maccogoli 001ell pAcmMBOPEHHO20 8eujecmsa Uil OaHo 8 U3DbIMKe
(umeem npumecu); 00U BbIXO0A NPOOYKMA pearyuu;, OOBLEMHBLIX OMHOULEHU
2a308;

17) chopmuposannocmo ymenuii cobaooams npasuia TOIb30BAHUS XUMHUYECKOM
MoCcyIol U Ja0OpaTOpHBIM OOOPYJIOBAHMEM, a TaK)Ke IpaBUiia OOpAIICHUS C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU MO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

18) cpopmuposannocmo  ymenuii  niaHuposamev U - GbINOJHAMbL ~ XUMHUYCCKUH
HKCIEPUMEHT (pa3yio’KeHUE MEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTaiu3aTopa,
ONpE/eNIiCHNEe Cpelbl pPacTBOPOB BEHIECTB C TOMOINBIO  YHHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM pEaKIInH,
peaklud MOHHOTO OOMEHa, KaueCTBEHHbIE peakuuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS; PEIIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
teMam «Metamiey u «HemeTanne») B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH P OOpalIEHUH C BELIECTBAMHU M JaOOPATOPHBIM 00OPYI0BAHHUEM,
npeocmasnsimes Pe3ylbTaThl XMMUYECKOTO JKCHEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKLHUH U opmynuposams BBIBOABI HA OCHOBE
ITHX PE3yJIbTaTOB,;
copMUpoBaHHOCMb YMEHUN. CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYEeCKUll  IKCnepuMeHm  (npogeoenue  peakyuti  UOHHO20  OOMeHa;
noomeepicoeHue  KaueCmeeHHO20  COCMa8a  HeOp2aHUudeckux  6eujecms;
onpeoeneHue cpedbl pacmeopos8 Gewecms ¢ NOMOubI0 UHOUKAMOPOS, U3VYeHUE

GIUAHUSA DA3TUYHBIX (PAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue



IKCNEPUMEHMANbHLIX  3a0ay no memam «Memannory u «Hememannwviy) c¢
cobnrodenuem npasuil 6e30nacHo20 0OpaweHus ¢ eeujecmsamu U 1abopamopHuim
obopydosanuem, Gopmyruposams yeib  UCCIEO08AHUSA, NPEOCMAGIAMb 8
PasauuHou gopme pe3yibmamuol IKCHEPUMEHMA, AHATUZUPOBATNL U OYEHUBAMb UX
00CMOBEPHOCMb;

19) cpopmuposannocmo  ymenuti  Kpumuuecku — aAHAIUUPOSAMb  XUMHUECKYFO
uH(pOpMaIInIo, TOTydaeMyto U3 pa3Hbix ucrounukos (CMU, UnatepueT u ap.);

20) cpopmuposannocmo YMeHu coonrdams npasuia HKOJIOTHYECKHU
1[eJIeCO00pa3HOr0 TMOBEJEHUSI B OBITY W TPYNOBOM JEATEILHOCTH B IEAX
COXpaHEHHUSI CBOETO 37I0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH
OIMACHOCTb BO3JICUCTBUS HA KUBbIE OPraHU3MbI OTPEICIEHHBIX BEIIECTB, TOHUMAs
cMmbica nokazatens [1/IK (mpenenbHO 10MyCTUMON KOHIIEHTPAIUH ), NOSCHAMb Ha
npuUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAICHUSI UX BPEIHOTO BO3ECHCTBUS
Ha OpraHU3M YEJIOBEKa;
chopmMupo8anHocmy yMeHul: coon00ams npasuild Noab308aHUS XUMUYECKOU
nocyoou u J1abopamopHuim 000py008anuemM, o0OpaujeHus ¢ Geujecmeamu 8
COOMBeMCmMBUY C UHCMPYKYUAMU NO BbINOJHEHUIO 1a00PAMOPHbIX XUMUUECKUX
ONbIMOB, IKOJNOSUUECKU YeNecO0OPA3H020 NoBedeHuss 6 Ovimy U mpyoosol
0esImeNbHOCMU 8 YelsX COXPAHEHUs C80e20 300P08bsl, OKpYHcarowel npupooHoll
cpeodbl U OOCMUMNCEHUsT e€ YCMOUYUBO20 PA38UMUS, OCO3HABAMb ONACHOCb
MOKCUYECKO20 OelCEUsl HA JHCUBbIE OP2AHUMbI ONPEOeNEHHbIX HEeOP2AHUYECKUX
sewecms, noumumas cmeicni nokazamens IJ[K (npedenvHoti  donycmumo
KOHYeHmpayuu), chopmuposanHocms VMEHULL: ocyuecmensamo
YeneHanpasienHblll NOUCK XUMUYECKOU UH@opMayuu 8 pa3iuyHblX UCMOYHUKAX
(Hayunas u yweono-nayunas aumepamypa, CMU, Uumeprnem u Op ), kpumuuecku
AHATU3UPOBAMb — XUMUYECKYIO — UuHgopmayuio,  nepepabamvieamv €€ U
UCNOIL3068AMb 8 COOMBEMCMBUL C NOCMABIIeHHOU Y4eOHOot 3adayell

21) nmast oOydvaromuxcss ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbS: YMEHUE



NPUMEHATh 3HaHWS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYCCKUX SIBJICHUI;

22) IS CHENbIX U CITa00BUAAIINX 00YYAIOIIMXCS: YMEHHE UCII0JIb30BaTh Pelibe(hHO
TOYEUYHYIO cUcTeMy oOo3HaueHuil JI. bpaitng ans 3anucu XuMuyeckux (HopMydi.
Pe3ynbTarel 00yueHus Ha 0a30BOM YpPOBHE OpUEHTHPOBAHBI HA  OOIIYIO

(GYHKIIMOHATBFHYIO TPAaMOTHOCTh, TOJyYe€HUE KOMITETEHTHOCTEH IS TIOBCETHEBHOM

KU3HH W 00miero pasBuths. Pe3ynbrarel 00ydeHHST Ha YriayOJaEHHOM YypOBHE

OpPUEHTHUPOBAaHbl Ha  MOJy4YEHHUE  KOMIIETEHTHOCTEH IS nocJieayomen

poecCUOHaNbHOM JAESITEIPHOCTH KaK B paMKax JaHHOM MpPeMETHON 001acTH, TaK U

B CMEXHBIX C HEM 00J1acTAX.
COJAEP KXAHHUE YYEBHOI'O IPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHb

Teoperuyeckne 0CHOBbI OPraHUYeCKON XUMUH

[Ipenmer opraHnydecKkOM XHMUU: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAYCHHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. Te€opus CTPOEHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHoBHbIC TOJIOkKEHUSI. CTPYKTypHBIE (hOPMYIIBI
OPraHUYECKUX BEIIECTB. ['omosorus, n3oMepusi. XUMUYECKas CBSI3b B OPTAHUUYECKUX
COCIMHEHUAX — OJWHAPHBIC U KPATHBIC CBS3U.

[IpeacraBnenrie o kiaccudukanuym oOpraHUYEcKUX BemlecTB. HomeHkmnaTtypa
OpPraHMYeCKUX COCAMHEHUN (cUCTeMaTUyecKas) W TPUBHUAIBHBIE Ha3BaHUS

BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

3KCHepI/IMCHTaJ'IBHBIe MCTOJbI H3Y4YCHHUA  BCHICCTB W HUX npeBpameHHﬁ:
O3HAKOMJICHUE C O6p33LIaMI/I OpraHUYCCKHUX BCUICCTB U MaTCpUalaMHd Ha UX OCHOBC
MOJCIUPOBAHHUEC MOJICKYJI OPraHWYCCKHX BCIICCTB, Ha6J'IIO)ICHI/I€ Hn OIINCaHHucC
ACMOHCTPAOMOHHBIX OIIBITOB IIO0 IIPCBPAIICHHUIO OPraHUYCCKUX BCIOCCTB IIPH

HarpeBaHuM (IUJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).



YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOECHUE, TOMOJIOTHYECKUH psAl. MeTaH n 3TaH —
OpOCTEHIINE TPEACTaBUTENIN aIKaHOB: (PU3MYECKME W XUMHUYECKHE CBOWCTBA
(peakMu 3aMelIeHHsT W TOpPEHUs), HAXOXKIEHUE B NPHUPOAE, IOJYyYEHHE H
IIPUMEHEHHUE.

ATIKEeHBI: COCTaB M CTPOCHHUE, IOMOJIOTHYECKHU PsiA. OTHUIEH W IPONHIEH —
OpOCTEeHIMe TPEACTaBUTENN aJKeHOB: (PU3MYEeCKHe U XHUMHUYECKHE CBOICTBa
(peakuMu  TUOPUPOBAHMS, TAJIOTCHUPOBAHMS, THApATallUM, OKHUCIEHUS U
NOJIUMEPU3ALINH ), IOTYyUYEHUE U IPUMEHEHHUE.

Anxanuensl. byramuen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEWUIIUE
XMMHUYECKHE CBOICTBa (peakuus noaumepusanuu). IlomyueHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKUN psAl. ALIETUIEH —
IIPOCTEHIINHI IPEACTABUTEIb AJIKUHOB: COCTaB, CTPOEHHE, (PU3UUECKUE U
XUMUYECKUE CBOMCTBA (pEaKUWMW TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, T'HApATalUH,
rOpEeHUs), OJYyYEHNUE U TPUMEHEHHE.

Apensbl. beH30:1: cocTaB, cTpoeHue, GU3NIECKUE U XMMUYECKUE CBOMCTBA (peaKkiuu

TraJIOTEHUPOBAHHUSI W HUTPOBAHUS), IMOJYYEHUE W TNPUMEHEHHE. TOJIyOJ: COCTaB,

CTPOCHHC, d)I/IBI/ILIeCKI/Ie U XHMMYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHHUPOBAHUA U

HI/ITDOBaHI/IH) INOJYYCHHUEC U IIPUMCHCHUC. TOKCUYHOCTH ApCHOB. I'eneTnueckas CBS3b

MEK]y YTIE€BOJOPOJAMHU, MPUHAIIECHKAITUMHU K PA3TUYHBIM KJIACCaM.
[IpupoaHbie HICTOYHUKH YTIIEBOOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HE(QTIHbBIE
razel. Hedthr u e€ mpoucxoxaenue. CrocoObl mepepabOTKM He(TH: TMeperoHka,
KPEKHUHT (TEPMUYECKUH, KaTaTUTHICCKUI ), mupoiu3. [IpoaykTel mepepadoTku HedTH,
WX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroib U MpOIyKTHl €r0
nepepadoTKu.
OKCIIEpUMEHTAIbHBIE ~METOJbl HW3YYEHHS BEIIECTB M WX [PEBpAILCHHI:

03HaKOMJIEHHE ¢ 00pa3liaMy TUIACTMACC, KaAy4yKOB U pe3uHbl; koyuiekuuu «Hepte» u



((erJII)»; MOACIMPOBAHHUC MOJICKYJI VYIUVICBOOJOPOIJOB H TaJIOI'CHOIIPOU3BOIHBIX;

IIPOBEICHHUE MPAKTHYECKOW PabOThI: MOJYyUYEHUE STUIIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnnie 3agaun
Bbeluucienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEILIECTBA WM MPOAYKTa pEeakUMh IO H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OHOI'O M3 MCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKLII/II/I).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJ: CTPOEHUE, PUZNYECKUE U
XUMUYECKUE CBOMCTBA (pEaKUMH C AKTUBHBIMU METAJJIaMHU, TajJOr€HOBOJIOPOJIAMH,
ropeHue), npuMeHenrne. BogopoiHeie cBsA3U MEXIy MOJIEKyJlaMu criupToB. [leficTBue
METaHOJIAa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoOroatoMHbl€ COUPTHL. DTUIEHIIUKOIb U TJIMLEPUH: CTPOEHUE, (PU3nyeckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE CO IIEJIOYHBIMUA METallaMU, KaueCTBEHHAas
peakiys Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBre Ha opranu3M denoBeka. [I[puMenenue
IIALEPUHA U STUJICHIJIMKOJIS.

@DeHOJI: CTPOEHUE MOJIEKYJIbl, (PU3HUUECKUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Tpumenenue deHona.

Anbneruibl U KeToHbl. DopMaliberu, alueTaibAerua: CTpoeHue, pusnueckue u
XUMUYECKHUE CBOMCTBA (peaklUUU OKHUCIEHUS U BOCCTAHOBJIEHHUS, KayeCTBEHHBIE
peakuun), MoJfy4eHrue U NpuMeHeHHe.

AHGTOHZ CTPOCHUC, d)I/I3I/I‘-IeCKI/Ie 1 XUMMYECKHE CBOMCTBA (DeaK]_II/II/I OKHUCJICHHUA U

BOCCTaHOBJIeHI/ISI), INOJIYUCHHUEC U IPUMCHCHUC.

OnHOOCHOBHBIE TIpeNeTbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYyCHas
KHUCJIOTBI: CTpOCHHE, (PU3NYEeCKHue M XUMUUYECKHE CBOMCTBa (CBOWMCTBA, OOIIUE IS
KJIacca KHCJIOT, peakius dTepuduKaIum), noiydyeHue u npumeHenue. CreapuHoBas u
OJICMHOBAsi KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak

COJIM BBICHIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ﬂeﬁCTBHG.



CnoxHble 3Qupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MApPOIU3 CIOKHBIX
a¢upoB. Kupel. ['maponus sxupoB. [lpumenenuwe xupoB. buonoruyeckas poib
JKUPOB.

VYrieBoapl: coctaB, KiaccHU(PUKanus YrIIEeBOJOB (MOHO-, U- M TIOJUCAXAPHUIBI).
['moko3a — mpocTeWlMid MOHOCAXapua: OCOOCHHOCTH CTPOEHHS MOJEKYJIbI,
¢usznyeckue U XUMHUYECKUE CBOMCTBa (B3aummojeiictBue ¢ ruapokcuaoM menu(Il),
OKHCJICHUE aMMHAYHBIM PAacTBOPOM OKcHa cepedpa(X), BOCCTaHOBICHHUE, OpPOKEHUE
IJIOKO3bl), HAXOXKJECHUE B IPUPOJE, IPUMEHEHHE, OMoorudeckas posib. @OTOCUHTE3.
@pyKTO3a KaK U30Mep TIIFOKO3bI.

Caxapo3a — OpEACTAaBUTCIIb AMCAXapUuJ0B, THAPOJIN3, HAXOXKIACHUC B IIPHUPOAC U

IIPUMCHCHHC.

Kpaxman wu wnemnmonio3a Kak OpupojHble mnonumepbl. CTpoeHHE Kpaxmaia Hu
nemnonos3sl.  dusmyeckne W XMMHMYECKHE CBOWCTBa KpaxMmana (THAPOIIH3,
KAU4E€CTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE ~METOJbl HW3YUYEHMS BEIIECTB M WX MPEBpaIlCHUI:
MPOBEICHNE, HAOMIOJACHUE U OINHUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHUCJIEHHE ITaHOJIa
okcuaoM ™enu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJCUCTBUE TIJIMIEPUHA C
ruapokcugom menu(Il)), ampaerunoB (OKuUCICHHE aMMHUAYHBIM PAcTBOPOM OKCHA
cepebpa(X) u ruapokcugom Menu(Il), B3zaumomeicTBHEe Kpaxmanaa € HOJIOM);
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.
PacuéTHble 3agaun

Brruncnenus 1o ypaBHEHUI0O XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIECTBA WJIM TMPOMYKTa PEaKIWH TO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O M3 MCXOJHBIX BECIICCTB UJIN IMPOAYKTOB peaKLII/II/I).

A3oTcoep:kaniue OpraHnyecKue coeAuHeHus

AmMunpl. MeTnaaMyuH M aHWIJIMH: COCTaB, CTPOCHUC, d)I/IBI/I‘-IeCKI/Ie H XUMHWYCCKHEC




CBOMCTBA (FODGHI/IG, B3aUMOJCHCTBUE C BOJOM U KI/ICJ'IOTaMI/I).

AMUHOKHUCIOTHl Kak aM(pOTepHbIE OpraHuveckue coeAuHeHus. Pusznyeckue u
XUMUYECKHUE CBOWCTBA AaMUHOKHUCIOT (Ha mpuMmepe ThuiuHa). buonornyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumapl.

benku Kak nOpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHBIE PEAaKIIMU Ha OCJIKH.

OKCIEPUMEHTAIBHBIE  METOJbl M3YYEHHs BEIIECTB MW HMX IPEBPALLCHUMN:
HAOJIIOJICHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OMNBITOB: JI€HATypauusi OEJIKOB IpH

Harp€BaHWM, IBECTHBIC PCAKIIUN OEJIKOB.

BbicokoMoJIeKYJISIDHBIE COeIMHECHUS

OCHOBHBIE TOHATHS XHMHHM BBICOKOMOJEKYJISIPHBIX COEIMHEHUW: MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUU, CPEAHSAS MOJEKYJSpHAs
Macca. OCHOBHbIE METO/ABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MOJIMMEPHU3ALIS U MOJUKOHEHCAIUS.

[InacTMaccel (HOJ’II/IBTI/IHCH, ITOJIMIIPOIMMJICH, ITOJHMBHUHUWIXJIOPHU, HOJ'H/ICTI/IDOJ'I).

HatypaapHblii W CHUHTETHUECKHE Kayuyyku (OYyTaaIuEeHOBBIN, XJOPONPEHOBBLIA U

H3OHD€HOBBIﬁ). BoJiokHa: HaTypajlbHbIC (XJ'IOHOK, mepcCTh, IHéJ'IK), HCKYCCTBCHHBIC

(arieraTHOE BOJIOKHO, BUCKO34), CHHTETHYECKHE (KAPOH M JIABCAH ).

OKCHNEpPUMEHTAIIBHBIE METOJbl HM3YyYEHHs BEIIECTB W MX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C 00pa3lamMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanu3zanuss MexXnpeaMETHBIX CBS3€H NMPU U3YYEHWH OPraHUYECKOW XuMuu B 10
KJIaCCE OCYILECTBISIETCS YEepe3 HMCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX
IIOHSATUM, TaK W TMOHATUU, SABIIAIOLIUXCSA CUCTEMHBIMHU U1 OTACIBHBIX IPEIMETOB

CCTCCTBCHHOHAYYHOI'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJICHWE, Hay4dHBIM (akT, TUMOTE3a,
3aKOH, TEOpHUs, aHaIW3, CUHTE3, KiaccUUKalusi, MNEPUOJAUYHOCTb, HAOIIOJCHUE,
HU3MEpEHHUE, FIKCIICPUMEHT, MOICIIMPOBAHHE.

duznka: MaTepusi, YHEPTUS, Macca, aTOM, JJICKTPOH, MOJIEKyJa, SHEPTeTHUCCKHIMA
YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (DU3UIECCKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: xnerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpTraHU3ME,
dboTocuHTe3, OMOJOTMYECKH aKTHUBHBIC BemiecTBa (OCIKHU, VYIJICBOMABI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOMBI, IIOJE3HBIE HCKOMAaeMble, TOILINBO,
pPECYpCHI.

TexHOI0THS: IHIIEBBIE TPOAYKTHI, OCHOBBI PAITMOHAIBHOTO MTUTAHUS, MOIOIITHE
Cpe/ACTBa, JIEKApCTBEHHbBIE 1 KOCMETHYECKHE TpernapaThl, MaTepUalIbl U3 UCKYCCTBEH-

HBIX ¥ CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YIJYBJIEHHBIA YPOBEHB

Teopernueckne 0CHOBbI OPraHN4€CKOM XUMUM

[IpenMer U 3HaUYe€HHWE OPraHUYECKOW XUMHUH, NPEICTaBICHHE O MHOTrooOpa3uu
OPraHUYECKUX COCIUHECHUM.

DNEeKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHSL.
BanenTHbie BO3MOXXHOCTM aToma Yrjaepoja. XHMHMUYECKas CBs3b B OpPraHUYECKUX
coeMHEeHMIX. Tumbl ruOpuaM3anuu aTOMHBIX opOuTanei yriepoga. MexaHU3MbI
00pa3oBaHMsI KOBAJIEHTHOM CBs3U (OOMEHHBI M JOHOPHO-aKLENTOPHBIM). Twurbl
NEePEKPBHIBAaHUSI aTOMHBIX OpOUTaNe; 0- U A-cBsi3u. OauHapHasi, ABOWHAS M TPOHAs
cBs3b. CriocoOBl pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHMYecKux BemiecTB. [loHsTHe 0
CBOOOJTHOM pajiuKaiie, Hykiaeoduiie u anexTpodue.

Teopus crpoeHnst opranndeckux coeauHeHuid A. M. BytiepoBa u coBpeMeHHbIE

MPEACTaBICHUS] O CTPYKTYpe MOJEKYJ. 3HAUYE€HHUE TEOPUM CTPOCHHS OPraHUYECKHUX
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coequHeHNl. MoJeKyysipHble U CTPYKTypHble (Qopmyibl. CTpyKTypHBIE (OPMYJIBI
Pa3JINYHBIX BUJOB: pPa3BEPHYTAasl, COKpAIEHHAs, CKEIETHAS.

N3omepus. Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHbIe ()(PEKTH B MOJEKYyJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIMI
U ME30MEpHBIH 3 (HEKTHI).

[IpencraBnenne o Kinaccuukanuu opraHudeckux BemiecTB. [loHsiTHE O
dbyakmonansHOU Tpynme. ['omonorusa. ['omonorndeckue psasl. CucremaTuueckas
HOMEHKsatypa opranuueckux coequHeHuit (IUPAC) u TpuBHanbpHblE Ha3BaHMS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHoct ©  KilaccupuUKalus OpraHuYecKux peaknuil. OKUCIUTETHHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUHA B OPTaHUYECKOU XUMUH.

OKCIIEpUMEHTANBHBIE METOABI HW3YYEHHMsS BEIIECTB M HX MPEBPAIICHUM:
O3HaKOMJIEHHE C 00pa3ljaMl OpPraHWYEeCKUX BEIECTB U MaTepualaMHU Ha UX OCHOBE;
OMBITHl IO NPEBPALICHUIO OPTraHMYECKHX BEIIECTB NpPHU HarpeBaHuu (IUIaBJICHUE,
oOyriiMBaHWE W TOPEHHE); KOHCTPYUPOBAHHE MOJENIEH MOJEKYJI OpPraHUuYECKUX
BEILIECTB.

Yriaesogopoasl

Ankanel. ['omosoruueckuil psiy ajikaHoB, oOmias Gopmynia, HOMEHKJIaTypa U

M30MepUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJN ajKaHOB, Sp°-

ruopuaM3alys aTOMHBIX opOuTane yriepona, o-cBsa3b. Konpopmepnl. duznueckue

CBOMCTBA aJIKAHOB.
XUMHUYECKNE CBOMCTBA aJIKAHOB: peaKkyu 3aMeIIeHUs, U30MEPU3AlINH,

ACTUAPUPOBAHMA, HUKIM3AOWH, IMUPOJIN3a, KPCKHHIA, TOPCHUS. IIpeacraBnenue o

MEXaHM3ME PEAKLIMM pPaJUKAILHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHus U TPUMEHEHUE aJIKaHOB.
[uxnoankanel. OOmas ¢opMyna, HOMeHKiarypa u wuzomepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MAaJIbIX (IMKJIOMPOTNAH, IUKIO0YTaH) U OOBIYHBIX

(LIMKJIONIEHTaH, IUKIOTeKCaH) MUKIoaikaHoB. CrnocoObl MOJydeHUs U MPUMEHEHHUE
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IUKJIOAJIKAHOB.
Ankenbl. ['omonoruueckuil psii ajakeHoB, oOmas QopMmyna, HOMEHKJATYypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI AlKEHOB, SPTrHOpHAN3AINS
aTOMHBIX OpOUTanel yriepoaa, o- u A-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas (1uc-
TpaHc-) n3oMepusi. PU3NYECKHe CBOMCTBA AJIKEHOB.

XUMUYECKHE CBOWCTBA: peaKlMy NPUCOEINHEHNUS, 3aMELICHHSI B a-TI0JI0KEHUE PU

JIBOMHOM CBSI3HM, IMOJUMEPU3AMA W OKUCIeHudA. lIpeacTaBiieHMEe O MEXaHU3Me

PCaKIIMN BHGKTDOd)I/IJIBHOFO IIPUCOCANHCHM . HpaBI/IJ'IO MapKOBHI/IKOBa.

KauecTBeHHBIEC peakiy Ha JBOMHYIO CBS3b.
CnocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.
Anxaauensl. Kiaccudukanus ankaaueHoB (CONPsSKEHHBIC, HW30JIMPOBAHHBIE,

KyMyJupoBaHHbIe). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMHUYECKUX CBOMCTB

CONPsDKEHHBIX OUEHOB, 1,2- u 1,4npucoennnenue. llonmMepusanms conpspKEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHNs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonoruueckuil psj ajJkuHOB, oOmas ¢opmyia, HOMEHKIATypa H
U30Mepusl. DJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKHWHOB, Sp-
ruOpuIM3alys aTOMHBIX opOuTtanei yriaepoaa. @usnveckue CBONCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: peaKLMK MPUCOETUHEHHS, JUMeEpHU3alnu
Y TPUMEpPH3aLMHU, OKUCIeHUs. KUCIIOTHRIE CBOMCTBA aJKMHOB, HMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE pEaKINK HA TPOMHYIO CBS3b.

CriocoObl IOJTy4eHHS M IPUMEHEHHE alTKHOB.

ApomaTrueckue yriieBoJoposbl (apeHsl). ['omonmoruyeckuii psii apeHoB, oOIIas
dbopmysa, HOMEHKJIATypa U U30MepUsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE

MOJICKYJIbI OeH30J1a. HDaBI/IJ'IO APOMATHUYHOCTH, IIPUMCDPBI ApOMaTHYICCKUX

coennHenu. usznueckue CBOMCTBA ApEHOB.

XUMHYECKHE CBOWCTBA OCEH30JIa W €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHUs B
OCH30JIbHOM KOJIbIIE W YIJICBOJOPOIHOM pajuKalie, pEakluu MPUCOCTHHCHHUS,

OKHCJICHHUE T'OMOJIOI'OB OeH301J1a. IIpencraBnenue O MEXaHWU3ME€  peakuuu




3HCKTDOd)HJH>HOFO 3aMCIICHU . HpeIlCTaBJIGHI/Ie 00 OPUCHTHUPYIOIICM I[CﬁCTBPIPI

3aMeCTUTeNIed B OEH30JbHOM KOJIBLIE Ha MpPUMEPE AJIKWIBHBIX PpPaguKaJIOB,
KapOOKCUIBLHOM, THAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB ctupoa. [lonumepusanus cTupoda.

Cnoco0bl oJy4eHus U MPUMEHEHNE apOMAaTUYECKUX YTIIEBOAOPOIOB.

[Ipuponnsnii ra3. IlomyTHeie HedTsHble Ta3zbl. HedTh M €€ mpoucxoxiacHue.
KaMeHHBI# yroib 1 MpOayKTHl €ro nepepadoTKu.

Cnioco6bl iepepaboTKu HeTH: NePEroHKa, KPEKUHT (TEPMUUYECKUH,
KatanuTudeckuii), pudopmuHr, nuponus. [lpoaykrel mnepepaboTku HedTH, HUX
MPUMEHEHHE B MIPOMBIILJICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

OJIEKTPOHHOE  CTPOEHHE  TaJOTCHNPOU3BOAHBIX  YIVIEBOAOPOAOB.  Peaknum

3aMCIICHUA rajaorctHa Ha T'HAPOKCOI'PVIIILY, HUTPOI'PVIIILY, IWMAaHOTI'PVYIIITY,

AMHMHOI'PVIIITY. HeﬁCTBI/IG Ha I'aJIOTCHIIPOHU3BOJAHBIC BOAHOI'O U CIIMPTOBOT'O pacTBOpaA

ménoun. B3amMoaelcTBUe IUTAIIOT€HAIIKAHOB C MarHueM M nuHKoM. lloHATHE O

MCTAJIJIOOPTAaHNYICCKUX COCIMHCHUAX. Hcnonb3oBaHue raJIOrCHIIPON3BOJHLBIX

YTJIEBOJOPOIOB B OBITY, TEXHHKE U TIPU CHHTE3¢ OPTAaHMYECKUX BEIIECTB.
DKCIepUMEHTAIBHBIE METOIbI M3YYCHHS BEIIESCTB M WX MPEBPAIICHHN: ~ N3yUCHHE
(GU3UYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPUMOCTD), KauE€CTBEHHBIX PEAKIIUMA
YTJIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OECIIBEUMBAHUE OPOMHOM WIJIM MOTHOM BOJBI,
pacTBopa IiepMaHTaHaTa Kaius, B3aUMOJCHCTBHE alleTWJICHAa C aMMHAYHBIM
pacTtBOopoM okcuaa cepedpa(l)); kauecTBeHHOE 0OHApYyKeHHUE yTiIepoaa U BOJOPO/ia B
OpraHWYECKHUX BEIIECTBAX; IIOJyYEeHHWE OTWJICHA W HW3YYEHHUE ero CBOWCTB;
o3HakKoMJIeHHE ¢ KoutekumsmMu «Hedte» m «Yromwy, ¢ obpasnamu IuiacTMace,
Kay4yKOB U PE3UHBI, MOJCITUPOBAHUE MOJICKYJT YTJIEBOJOPOIOB
Y TAJIOTCHIPON3BOIHBIX YTIEBOAOPOIOB.
Kucjiopoacoaep:kamnue opraHudecKue coeIMHeHust

[IpenenbHble OAHOATOMHBIE CIUPTHL. CTpoeHUEe MOJEKYJI (Ha MpUMepe METaHoja U
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sTaHosia). ['oMonormueckuit psn, odmas dopmyrna, U30MepHsi, HOMEHKIATypa H
knaccudukaiysa. DuU3MYECKHEe CBOWCTBA MPEAEIBHBIX OJHOATOMHBIX CITMPTOB.
BonopoiHble CBSI3M MEXAY MOJIEKYJIAMH CITUPTOB.

XUMHYECKHE CBOWCTBA: pPEAKIUMU 3aMEIICHUSA, JETHApPATAllMA, OKHUCIICHHS,
B3aUMOJCHUCTBUE C OpraHUYECKUMHU Y HEOPTaHUYECKUMU KUCJIOTaMHU.

[IpeacraBiaeHUE O MEXaHU3ME PEAKIIUI HVKJ'I@Od)I/IJIBHOFO 3aMCIICHUA. KauecTtBenHas

peaknus Ha OJHOATOMHBIC CHUPTHI. JlelicTBHE 3TaHOJIa M METaHOJa Ha OPTraHHu3M
yenoBeka. CriocoObl OTyYeHUs ¥ MPUMEHEHHUE OJHOATOMHBIX CITUPTOB.

[Ipocteic adupbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (HU3NYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoOroaToMHbI€ CHUPTBI — OJTWICHTJIMKONb U TiuiepuH. dusnyeckue u
XUMUYECKAE CBOMCTBA: PEAKIIMM 3aMEIICHUS, B3aUMOJCHCTBUE C OPTaHUYECKUMH U
HEOPTaHMYECKUMH KHUCIIOTaMHU, KAaUeCTBEHHAsS peaKIis HA MHOTOaTOMHBIC CITUPTHI.
JletictBue Ha opranu3Mm 4ejgoBeka. CrocoObl TOJNYyYeHUS W MPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CtpoeHHe MOJEKYIbl, B3aUMHOE BIHMSHHUE THAPOKCOTPYNIBI U
oenzonpHOrO siapa. dusnueckue cpoiicTBa QeHona. OCOOEHHOCTH XUMHUYECKUX
cBolcTB (perona. KauecTBeHHble peakiiuu Ha ¢peHoil. TokcnyHocTh PeHosa. CriocoObl
noyueHus ¥ npuMeHenue gpenona. derondopmanbaeruHas cMoJa.

KapOoHWibHBIE COCTUHEHHUS — aNbACTUABI W KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJBHOM Tpynmbl. ['OMOJOrHYECKHEe psJIbl albJIeTHI0B U KETOHOB, OOIas
dbopmyita, u3oMepusi 1 HOMEHKIaTypa. PU3ndeckre CBOMCTBA aJIbJICTUJIOB U KETOHOB.

XVWMHYECKHE CBOWCTBA albJCTUIOB W KETOHOB: PCEAKIHMH IPUCOCAMHCHHUS.

H‘DGI{CT&BJ’ICHI/IG [0) MCXAaHH3MCE DeaKHI/If/'I HVKJ'IeOd)I/IJ'II)HOFO IPUCOCANMHCHH .

OkucieHue anbAeTU/IOB, KAueCTBEHHbIC peakuu Ha anpaeruapl. CrnocoObl
MOJy4YE€HUs U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.
OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHUS

MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepusi 1 HomeHKiatypa. Pusnyeckue CBONMCTBA
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OJTHOOCHOBHBIX TMPEEIbHBIX KapOOHOBBIX KHCIOT. BoIoOponHbIe CBSI3U MEXIy
MOJIEKYJIaMHA KapOOHOBBIX KHCIIOT.

XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakiys dTepu(uKanuu, peakiuu ¢
y4acTHEM YTJIEBOIOPOIHOTO pauKaia.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTBHI.

[lonsTHe O IIPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AaHTruapuaax,

TAJIOT'CHAHTIMAPpHUAaX, aMHUAaX, HUTPHUJIAX.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMNPEICIbHBIX M
apOMaTHYCCKUX KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX
kuciot.  llpencraBurenu  BbICIIMX ~ KapOOHOBBIX  KHCJIOT:  CTeapUHOBAs,

ITaJIbMHUTHHOBAA, OJICMHOBAs, JIMHOJICBAsA, JIMHOJCHOBAJ KHUCJIOTEI. CriocoOBbI

NOJIyYEHUS] U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuele >¢upbl. ['omonormueckuii psin, obmas Qopmyna, u30MEpUs MU
HOMEHKJIaTypa. Pu3nUecKue M XUMHUYECKHE CBOMCTBA: TUAPOIU3 B KHCIOH M
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, ¢uznueckne M XUMHYECKHE CBOICTBA KUPOB: THIPOJIU3 B
KHCJION W 1menouHoil cpeae. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPKAUIUX OCTATKH
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX Moroluee aelicteue. [lonsatue o

CHUHTETHYECKUX Moromux cpeactax (CMC).

OO611ast xapaKTepUCTHKA yTIEBOIOB.

Knaccudukanus yrieBooB (MOHO-, TU- U TIOJTUCAXAPHUIBI).

MoHocaxapuapl: TJIIOKO3a, (pyKTo3a, Trajiakto3a, pubosza ,Jae30Kkcupudo3a.
DU3NYECKUE CBOKWCTBA U HAX0KIECHUE B IPUPOJIE.
dotocunre3. Ontudeckass uzomepus. KosbuaTto-mienHasi TayTOMEpUsT HA MPUMEPE
MOJIEKYJIbI TJIFOKO3BI, MPOCKINU XE€yopca, a, B ~-aHOMEPHI TJIFOKO3BI.

XUMHYECKHUE CBOWCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJIETUTHOU

rpyIi, COUPTOBOE U MOJIOUHOKHCIIOE OposkeHue. [IpruMeHeHne ritoKko3bl, €€ 3HaueHue
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B KU3HEJEATEIbHOCTH OPraHU3Ma.

Jucaxapusl: caxapo3a, MajbTO3a M JIakTo3a. BoccTanaBnuBaromye
YW HEBOCCTaHABIIMBAIOIIME nucaxapuibl. ['mapomn3 nucaxapuaoB. Haxoxnenwe B
PUPO/JIC U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmajl, INIMKOT€H M ULenono3a. CTpoeHHE MaKpOMOJIEKYJ
KpaxMalia, IIIMKOTeHa U 1EJUTI0NI03bl. @U3HUeCcKre CBOMCTBA KpaxMasa U LEJUTIOJIO3bI.
XUMUYECKHE CBOMCTBA Kpaxmaia: THAPOJU3, KAa4eCTBEHHAas pPEaklHs C HOJOM.
XUMHYECKHE CBONCTBA MEJUTIOIO3bL: THUIPOIU3, MOJMy4YeHHUE 3(OUPOB IEIUTIOIO3bI.
[TonsiTue 00 CKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE ~METOJAbl HW3YUYEHMS BEIIECTB M UX MPEBpaIlCHUI:
pPacTBOPUMOCTh PAa3IMYHBIX CIUPTOB B BOJIC, B3aMMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHMCJIEHUE STUJIOBOTO CIUPTa B aIbJETH] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE;
OKHUCJICHHUE JTUJIOBOTO CIHpPTa AUXPOMATOM Kaiius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB); KAYECTBEHHBIC pEAKIMU HAa ailbJeruAsl (C THUIPOKCHIOM
nuammuHcepeopa(l) u ruapokcuaom Meau(11)); peakuust ruIepruHa ¢ TUAPOKCUIOM
Menu(11); xuMuueckue CBOMCTBAa pPacTBOpAa YKCYCHOW KHCIIOTHI; B3aUMOJCHCTBHE
pacTBopa rioKo3bl ¢ ruapokcuaoM meau(l1); BzaumoaeiicTBue Kpaxmasna ¢ HOJI0M;
pelIeHne YKCIEPUMEHTATBHBIX 3a/1a4 110 TeMaM «CnupTthl U heHoby. «KapOoHOBBIE
KUCIIOTHI. CII0KHBIC d(DUPBD.

A3oTcoep:kaliue OpraHnyecKue coeInHeHHus

AMHMHBI — OpraHW4ecKhe MpOU3BOAHBIE amMMuaka. Kiaccudukamnuss amMHUHOB:
annQaTUIeCKue U apoMaTHIECKue; TIEPBUYHbBIC, BTOPUYHBIC U TpeTudHbie. CTpoeHHE
MOJIEKYJ, 00mas ¢opMmyrna, HU30MEpHs, HOMEHKJIaTypa U (QU3NYECKHE CBOICTBA.
XUMHUECKOE CBOMCTBA anu(aTUIECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKUJIMPOBAHUE, B3aUMO/ICHCTBUE TIEPBUYHBIX aMUHOB C a30TUCTON KucioTou. Conu
AJKAJIAMMOHHUSL.

AHWINH — MPEJICTaBUTEIh aMUHOB apomaTuyeckoro psaa. CTpoeHHe aHWJIMHA.

B3aumMnoe BiausiHME I'pyIiin aTOMOB B MOJICKYJIC aHUJIMHA. OCOoO0EHHOCTH XMMHYECKUX
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CBOMCTB aHuIMHA. KauecTBeHHBIE peaKkIui Ha aHUJIHH.

Croco0bl moONydYeHHUs W TPUMEHEHHE anudaTUdecKux aMuHOB. [lomydeHwue
aHWJIMHA U3 HUTPOOCH30J1a.

AmuHokucnoTel. Homenknarypa u uszomepus. OTaenbHble NPEACTaBUTENIN a-
AMUHOKHCJIOT: TJUIUH, aJlaHWH, ()EHWIAJaHWH, CEpUH, TJIyTaMUHOBAas KHUCIIOTA,
JW3UH, IUcTenH. OnThuYeckass HM30MEpUsi aMUHOKHUCIOT: D-u  L-aMHUHOKHCIOTHI.
du3nyeckue CBOMCTBA AMHHOKHCIOT. XHMMHYECKHE CBOMCTBA aMHHOKHMCIOT Kak
aM(OTEepHBIX OpraHWYECKUX COCIMHEHUH, peaKlHs MOJIMKOHACHCAIINH, 00pa30oBaHUE
MEeNTUAHOM CBSI3U. bHosiornyeckoe 3Ha4eHHWE aMUHOKHUCIOT. CHUHTE3 W THIPOJIN3
MICIITHIOB.

benku xaxk mnpupoaneie momumepbl. l[lepBuuHas, BTOpUYHAsT W TpPETUYHAS
CTpYKTypa Oe€iKkoB. XHMHUYECKHE CBOMCTBa OCJIKOB: TUIPOJIM3, JEHATypalusi,
Ka4ueCTBEHHBIC PEaKIIMU Ha OCIIKHU.

IlonsiTue 00 a30TCOJICPIKAIIUX FETEPOIUKINYECCKUX COCJIMHCHMUSX.
[IlupuMUIMHOBBIE W MYPUHOBBIE OCHOBaHUA. HyKJIEHHOBBIE KHCIOTBI: COCTaB,
CTPOCHUE U OMOJIOTUYECKAs POJIb.

ODKCNEPUMEHTAIbHBIE METOAbl M3YUYECHMSI BEHIECTB W HUX MNPEBPALICHUI:
pacTBopeHHe OEIKOB B BOJIe; JeHATypalus OCJIKOB MpU HarpeBaHUU; IIBETHHIC
peakimu Ha  OCJKM, pEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 10  TeMaMm
«A3oTcoaepkalme OpraHu4ecKue COeaUHEHUs» U «Pacno3HaBaHWE OpPraHUYECKHUX
COCJIMHCHUI.

BbicokoMoJIeKyJISIpHbIE COCIMHECHUS

OCHOBHBIC TIOHATHSI XHMHU BBICOKOMOJICKYJIAPHBIX COCAUHECHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IOJUMEPU3ALMU, CPEIHSS MOJEKYJISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM —
MOJIMMEpHU3alusl M TOJUKOHAeHcauus. [lpencraBieHre O CTEPEOPETYJIPHOCTH H
HAJIMOJIEKYJISIPHOU CTPYKTYPE IMOJMMEPOB, 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT UX

MOJICKYJISIPHOI'O U HAAMOJICKYJIIPHOT'O CTPOCHH .
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[Tonumepnsle  Mmatepuansl.  IlmactMaccel  (OMMATHIEH,  MOJUIPOIMIIEH,
NOJIMBUHWIXJIOPU,  HOJKUCTUPOJ,  IMOJUMETHIMETAKPUIAT,  MOJUKAPOOHATHI,
nojaudTHIEHTepedTanar). Y unuzanus u nepepaboTKa MIacTHKA.

DnacToMepbl: HaTypajbHBI KaydyK, CUHTETHYECKHE KaydyKu (OyTaJHEeHOBBIN,
XJIOPOIIPEHOBBII, H30MPEHOBBII) U CHJIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCThb, IWIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[TonmMmepsl cnenualbHOTO HazHaueHUs (Te(JIOH, KEBJap, 3JIEKTPONPOBOASIIUE
HOJIUMEPBI, OMOpa3iiaraéMble MOJIUMEPHI).

OKCHEepUMEHTAIbHBIE ~METOJIbl HM3yYEHHsA BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
KAay4yKOB; PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue miacTmace
Y BOJIOKOH.

PacuéTHble 3agaun

Haxoxenne MonekyIsipHOUd (popMyJIbl OPraHMYECKOTO COETMHEHHMSI IO MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB; HAXOXKJIECHUE MOJICKYJISIPHON (hopMyIibl
OpraHUYEeCKOTO COEJIMHEHUs 1o Macce (00bEMY) TMPOIYKTOB CrOpaHus; IO
KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB pEAKIUU W/UIM HCXOIHBIX
BEIIECTB; YCTAHOBJIEHUE CTPYKTYPHOU (hOPMYJIbI OPraHUYECKOTO BEIIECTBAa HA OCHOBE
€ro XMMHYECKUX CBOWCTB MJIM CHOCOOOB MOJYYEHHUS; ONpENeseHUE JO0JIU BBIXOJAA
IIPOAYKTa PEAKLIUU OT TEOPETHYECKH BO3MOKHOTO.

MexknpeaMeTHble CBI3H

Peanmm3zanust MeXnpeaMETHBIX CBS3EH NMPU M3YYEHWH OPraHUYecKod xumuu B 10
KJIacCe OCYIIECTBIIICTCS UYepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK U MOHATUHN, IPUHITHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO
LUKJIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATHUS: SIBJICHHE, HAy4yHbId (akT, THIOTE3a,

TeOpus, 3aKOH, aHaJlu3, CHHTE3, KiIaccupukaius, HaOMOAeHNe, W3MEpEHue,
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DKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHHUE.
@®u3uka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEILIECTBA, (PU3NUYECKUE
BEJIMYUHBI, €AUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.
buonorusa:  kimerka, opraHusM, 3KocucTeMa, Onocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTh, ABTOTPO(QHBIH U TeTepOTPOPHBIA TUI MUTaHUsS, OpOKEHUE,
dboTocuHTE3, IBIXaHUE, OCIKH, YTIIIEBOIBI, )KUPHI, HYKJIEHHOBBIE KUCIOTHI, (PEepMEHTHI.
['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILIHBO.
TexHoorus: NUINEBbIE NPOAYKTHI, OCHOBBl PAallMOHAIBHOIO MHUTAHUS, MOIOIIME

CpeacTBa, MaTcpurajbl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMUWUSD»
BA30BbI1 YPOBEHb
Teopernvyeckue OCHOBbI XUMHHU

XuMu4eckuil anemMeHT. AToM. Sapo aroma, M30TONbI. DJIEKTPOHHAST 000JI0YKA.
DHEpreTUYecKue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOWTanmu, S-, P-, J-371€MEHTHI.
OcoOeHHOCTH pacrpe/iesieHrs JJIEKTPOHOB IO OpOUTaNsiM B aTroMax JJIEMEHTOB
NEPBBIX YETBHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTypaLysi aTOMOB.

Ilepnonmueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX daeMeHTOB [[. M.
MenpeneeBa. CBsA3b MEPUOJUYECKOr0 3akoHa © llepuoanvecKkod CHCTEMBI
xuMuaueckux anemeHToB [[. M. MeHneneeBa C COBPEMEHHOW TEOPUEHW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XHMMHMYECKHUX DJJIEMEHTOB W
00pa3zyeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyINIaM U TeproaM. 3HAUCHHUE
MIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BemiecTBa. XMMHUYECKas CBA3b. BUIbl XUMHUECKOUN CBS3U (KOBAaJICHTHAS
HEMoJIIpHAs W TMOJspHas, HMOHHAasA, MeTajinyeckas). MexaHu3sMbl 00pa30BaHUs
KOBAJIGHTHOM  XWMHUYECKOW CBs3M (OOMEHHBI W  JIOHOPHO-aKIICITOPHBIN).

BonoponHast cBsi3b. BaneHTHOCTb. DNEKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUSI.



M oHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPDHOTO CTPOEHHMS. 3aKOH IMOCTOSHCTBA
coCTaBa BEUIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

IloraTE O JUCHEPCHBIX CHUCTEMAx. VICTUHHBIE W KOJUIOMIOHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHui. HomeHkiatypa HeopraHHYeCKHX
BEIIECTB. ['eHeTmdeckas CBs3b HEOPraHWYECKHUX BEIIECTB, NPHUHAIEKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccuukanus XUMHUUECKUX pEaKIUil B HEOPraHUYECKON
Y OPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUs MAacCChl BEIECTB; 3aKOH COXPAHEHUS U
IPEBPAILECHUS SHEPTUH MPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iduuHbIX (pakTopoB. OOpaTtuMble
peakuuu. XuMUYeCKoe paBHOBecue. DakTOpbl, BIUAKOLIIME HAa COCTOSHHE
xuMH4decKoro paBHoBecus. [Ipunnun Jle [latense.

DnekTpoiauTuueckas auccormanus. CwinbHbie W ciabble 2nekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCIAsA, HEUTpaslbHas, wienouvHas. lloHAaTtHe o

BoJoponHoM mokazatene (pH) pactBopa. Peaknuu wmoHHoro oOmena. ['maposus

HCOPraHM4YCCKHNX N OPraHN4YCCKHMX BCIIICCTB.

OKHCIAUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. [loHaTtne 00  sjekTpoause

pacILIaBOB M PacTBOPOB coJiei. [ [puMeHeHne dyeKTpoiimsa.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHS BEIIECTB M WX [PEBPAILCHHI:
neMoHcTpanust Tabmun «llepuognueckas cucrtema xumudeckux 3yemeHToB J[.U.
MenzeneeBay; u3ydeHHE MOJAENEH KPUCTALIMYCCKUX PEMIETOK; HAOMIOACHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalu3aTopa, ONPEAEICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCATHHOTO WHIWKATOPA, PEAKIIMM MOHHOTO OOMEHA); MPOBEIACHHE

paKTUYECKON padoThl «BiusHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON



PCAKIUM).

PacuérHble 3agaun

Pacyé€Thl Mo ypaBHEHUSM XMMHUYECKUX pEaKIMi, B TOM YHCJIE TEPMOXHUMHUUYECKUE
pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM MTOHITUS «MACCOBAs JOJISI BEIIECTBAY.
Heoprann4yeckasi xumust

Hemeramnel. Ilonoxenne HemeTamwioB B llepuoauueckoid cUCTEME XUMHYECKHX
sanemenTtoB /.M. MeHneneeBa W OCOOEHHOCTHM CTpoeHHsI aTroMoB. Duznueckue
CBOMCTBAa HEMETAJIOB. AJUIOTPOINHS HEMETAUIOB (Ha IpUMEpe KHUCIOpOoaa, CEphI,
dbocdopa u yrieponaa).

XUMHUYECKHE CBOICTBa BaXXKHEHIIUX HEMETAUIOB (Tallor€HOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUsI) U UX COSTUHEHHUH (OKCHIOB, KUCIOPOICOAEPIKALITUIX
KHUCJIOT, BOJJOPOJHBIX COCTUHEHUN ).

[IpyuMeHeHnEe BaXXKHENIINX HEMETAJIOB U UX COCIUHECHUM.

Meramnel. Ilonoxxkenue wmerawioB B lleproanyeckor CUCTEME XUMHYECKUX
sanemenToB [I. U. MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX OOO0JIOYEK
aToMoB MeTtaiuioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CILIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAIIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIITUX METAUIOB (HATPUM, KaJIUid, KaJbI[UH, MarHuu,
AJTIOMUHUM, ITUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OOmue crnocoObl MojdydeHus: MeTauioB. Metawryprus. Koppo3usi MeTajlioB.

CriocoObl 3a1uThl OT KOppo3uu. [IpuMeHnenrne MeTamioB B ObITY U TEXHUKE.

OKCNEepUMEHTAIBHBIE METOJIbl U3YUYEHHUsI BELIECTB U MX NPEBPALLECHUN: U3YUEHHE
Koulekuun  «Metaulbl M CIUIaBb»,  00pa3lloB  HEMETAUIOB;  PELLUEHUE
HKCMEPUMEHTAIbHBIX 3aJa4; HaAOMIOJEHNE U ONHCAaHHE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOACHCTBUE THAPOKCHUIA ATIOMUHUS C PacTBOpaMu

KHCJIOT U LHCJ'IO‘-ICIZ, Ka4CCTBCHHBIC PCAKIIMHN Ha KaTHOHBI MGT&J’IJ’IOB).



Pacuérnnie 3agaun

Pacuérel Maccel BemecTtBa WM OOBEMA ra3oB IO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WU O00BbEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB;
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIA OJTHO U3
BEILIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xumMum B 00€CIEUEHUHM HKOJIOTUYECKOM, SHEPreTUYECKOM | MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAy4YHBIX METOAAaX ITO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO MOJTYYeHHS
BA)KHEHUILINX BELIECTB.

UYenoBek B MUpE BEHIECTB U MATEPUAJIOB: BaXKHEHIINE CTPOUTENBHBIE MAaTEPUAIIBL,
KOHCTPYKIIMOHHBIE ~MaTephaibl, KpPAaCKW, CTEKIO, KEepaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMAaTEpPHUaJbl, OpPraHUYECKHUE U MUHEPAIbHbBIE YI0OpEHHUS.

XuMHUS W 30pPOBbE YEJIOBEKA: MpPaBWiIa MCHOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB; MpaBuja 0€30MaCHOTO WCIIONB30BAHUS MPENapaToB OBITOBONW XMMHH B
IMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbie CBSA3H

Peanuzanus MeXINpeaMETHBIX CBSI3€H MpU U3YYCHHH OOIIed M HEOpTraHWYECKOH
xumuu B 11 kacce ocyiecTBisieTCs Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATHI, TaK W TOHATUM, SIBISIOMIMXCS CUCTEMHBIMH [JIsi OTACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAy4YHbIHA (aKT, TUTIOTE3a, 3aKOH, TeOpHs,
aHaNMM3, CHUHTE3, KIacCU(UKAIUs, TEePUOJUIHOCTh, HAOIIOJCHUE, DKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®u3nka: Marepus, SHEpPrus, Macca, aToM, dSJEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PAJUOAKTUBHOCTH, MOJIEKYJIA, SHEPIE€TUYECKUN YPOBEHb, BEIIECTBO, TEJIO,

00bEM, arperatHoe COCTOSIHHE BeIIeCTBa, (U3WYECKUE BEJIWYUHBI W EIUHMIIBI HX



U3MEPEHMSI, CKOPOCTb.
buonorus: kierka, opranusM, 3KocucTeMa, OMocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusa: muHepasnbl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOMaeMmble, TOIUIMBO,
pecypeBl.

TexHonorusa: XuUMHYECKasi IPOMBIIIIEHHOCTb, METAJLTYPIHUsl, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEpUajoB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHILEBAs
IIPOMBILUIEHHOCT, (papmaneBTUUECKas IIPOMBIIICHHOCTD, IIPOU3BOJICTBO
KOCMETUYECKHX IPEenaparoB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MaTEpHAJIOB,

QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOIHH.

11 KJIACC «OBIIIASI © HEOPTAHUYECKASI XUMMUSI»
YIJIYBJEHHBIA YPOBEHb

Teopernueckne 0CHOBBI XUMHMHU
AtoM. CocTaB aTOMHBIX siiep. XUMUYECKHI 3JIeMeHT. M30TombI.

KopnyCckyasapHO-BOJIHOBOM  AVAJIW3M, AOBOWCTBEHHAS IIPUPOJA  DJIEKTPOHA.

CtpoeHue HJIEKTPOHHBIX O000JOYEK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTHUYECKHE

YPOBHH U NOypOBHU. ATOMHBIC opOuTanu. Kiaccupukaius XuMUIeCKUX 3JICMCHTOB
(5-,p-/[-I->nemenTsnl). PactipenesicHre 3JCKTPOHOB MO0 AaTOMHBIM OPOMTAJISAM; IIPUHITHIIT

MHWHHUMYMA OHCPInu, ITPUHITHII HaVJ'II/I, IIPaBuJIoO XVHI[a. 3J’ICKTpOHHI>I€

KOH(UTypallui aToOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE KOH(UTYpallud HOHOB.

IlonsTue 00 SHCPIrumn HMOHM3alluH, SHCPIrumn CpoACTBA K  J3JCKTPOHY.

DIJIEKTPOOTPULIATENTBHOCTb.
[Tepunonnueckuit 3akoH u [lepuoguueckas cucrema XUMA4YECKHUX 3ieMeHTOB [l. U.
MenneneeBa. CBsi3p nepuoguyeckoro 3akoHa u llepuomnueckoil cucTembl

XUMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  Teopued  CTPOCHHS  aTOMOB.
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3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMUYECKHX DJIIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CJIOXKHBIX BEIIECTB IO TPYyIIaM U MepuojaM. 3HAUCHUE MEPUOIUUECKOTO
3akoHa /. 1. Menaeneena.

XuMH4ueckas CBsi3b. BUIbl XUMUYECKOU CBSI3U: KOBAJICHTHAs1, HOHHAS,
MeTayumdeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOM CBS3U: OOMEHHBIM U
JOHOPHO-AaKIENTOPHBIN. DHEpPrusi U IJMHA CBsA3U. [I0NsIpHOCTH, HANIPABIECHHOCTh U
HACBhII[aEMOCTh  KOBAJIEHTHOM CBs3U. KparHele cBsasu. BopopoaHas CBsI3b.
MeXMONEKyYJISIPHBIE B3aUMOIEUCTBHUS.

BaneHTHOCT M BaJICHTHBICE BO3MO>KHOCTH aTOMOB. FI/I6DI/II[I/I3aI_[I/ISI ATOMHBIX

opbutaneil. CBs3b 3JIEKTPOHHOW CTPYKTYpbl MOJEKYJI C HMX TIE€OMETPHUYECKUM
CTpOEHHEM (Ha IpUMEpe COAMHEHUN JIEMEHTOB BTOPOIO MEPHUOA).
[IpeacraBieHre O KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOIO HOHa:

KOMHHGKCOO6paSOBaT€JIB, JIUTaHBbI. KOODI[I/IHEII_[HOHHOS yncjio.  Homenknarypa

KOMILICKCHBIX COCAMHCHMMU. 3HaYeHHE KOMILISKCHBIX coeaquHeHui. IloHsaTHE 0

KOOPJAMHAIIMOHHOW XUMUHU.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. Tunel
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o pucnepcHbix cucremax. Kcrunueie pactBopbl. llpencraBiieHue o

KOJUIOUJHBIX pacTBopax. CriocoObl BEIPAKEHUSI KOHIIEHTPAIIMK PACTBOPOB: MaccoBast
JIOJsl  BEUIECTBA B  pacTBOpe, MOJISIpHas KOHUEHTpauus. HacblllleHHblE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. pHBHAIIbHBIC
Ha3BaHUA OTICJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKUX peaKkIuii B HEOPTaHUYECKOM M OpraHWYECKOn
XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEILECTB;, 3aKOH COXPAHECHUS M MPEBPAILLCHUS
DHEPTrUM TIPU XUMHUYECKHX peaknusx. TeruioBbie 3P(HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKoOpoCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT pPa3IMyHbIX (PaKTOPOB.



I"'omorenHsie I'CTCPOIrCHHBIC PCAKIIUH. Karanu3z n KaTaJIn3aTOPhI.

OOpatumple M HEOOpaTHMbBIE pEaKIMu. XHUMHYECKoe paBHOBecue. KoHcTaHTa

XUMHUYECKOT0 paBHOBecus. DakTopbl, BIUSIONMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIepaTypa, AaBJICHHWE W KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIMX B
peakuuu. [Tpunun Jle [latense.

Onektponutuueckas auccoruanus. CuiabHble U cliadble 37eKTpPOoJauThl. CTEneHb

Jucconuranuu. HMonnoe IIPOU3BCACHHNUEC BOJbI. Cpe):[a BOJHBIX PACTBOPOB: KHUCJIOTHAs,

HeWTpanbHas, menouHas. Bogopoausiil mokasarens (pH) pactBopa. I'maponus colet.
Peakiiuu nonnoro oomeHa.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIEC peakinu. CTerneHb oKuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Ipoliecchl OKUCIEHNs U BOCCTAHOBIICHUA. BaxkHENIIINE OKUCIIUTEIN
U BOCCTAHOBUTENM. MeTOJ H3JIEKTPOHHOro OajiaHca. DJEKTPOJIM3 PACTBOPOB U
pacIuIaBoOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOABl HW3YYEHHS BEIIECTB M WX [PEBPALLCHHI:
pa3jIoKEHHWE TMEPOKCHJIAa BOAOpPOAAa B NPUCYTCTBMH KaTaau3aTopa; MOJECIU
KPUCTAJUIMYECKUX PEHIETOK; MPOBEJACHUE PEaKlMii MOHHOTO OOMEHa; OmpelesieHue
Cpelbl PacTBOPOB C MOMOIIBIO HWHIMKATOPOB; HW3YUYCHUE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaKIUu U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummus

[Tonmoxenne HeMeTaiuioB B lleproanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa M OCOOCHHOCTH CTPOCHHS MX aroMoB. (DuU3MyYeCKHe CBOWCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETaUIOB (Ha mpuMepe Kuciopoja, cepsl, pocdopa u
yriiepoaa).

Bonopoa. [lonydenue, puzndeckne 1 XUMHUYECKUE CBOMCTBA: peakuuu
C METaJUlaMU M HeMeTaJllaMH, BOCCTAaHOBUTENbHBIE cBOMCTBA. ['mapuabl. TomivBHbIe
DJIEMEHTHI.

l'anorensl. HaxokneHwe B mpupojie, CHOCOObl MOJMY4YEHUs, (PU3NYECKHE U



XMMHUYECKHUE CBOMCTBA. l'ajmoreHoBOAOpobl. BakHelime Kuciaopoacoleprkaiiuie
coequHeHUsT rajoreHoB. JlabopaTopHble W TPOMBINIICHHBIE CIOCOOBI TOTYYSHUS
rajgoreHoB. [IpuMeHeHne raloreHoB 1 UX COCUHEHHH.

Kucnopon, o30H. JlabopatopHble ¥ TIPOMBIIUICHHBIE CIOCOOBI TMOJIYYSHUS
kuciopoaa. dusndeckue 1 XUMHUYECKUE CBOMCTBA U MPUMEHEHHE Kuciaopoa 60

1 030Ha. OKCuAbl U IEPOKCUBI.

Cepa. HaxoxaeHnue B mpupoje, crocoObl MoayyeHus, (GU3n4eckue u XUMHUIECKUE
cBorictBa. CepoBomopo, cyiabhuasl. Oxcua cepri(1Y), okenn cepoi(V1). Cepaucras
U CepHast KUCIOTHI U UX colu. OCOOEHHOCTH CBOMCTB CepHOM KucaoThl. [IpumMenenue
CEpHhI U €€ COCTMHEHUI.

A3otr. HaxoxaeHnue B mpupoje, cnocoObl MoMydeHus, (GU3NYECKue U XUMUYECKUE
cBoiicTBa. AMMHak, HUTpUbl. OKCUABI a30Ta. A30THCTas M a30THasl KUCIOThI U UX
cod. OcoOEHHOCTHM CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHune azora U €ro
COeIMHEHUI. A30THBIE y100pEHUsI.

®ochop. Haxoxnenune B mnpupoge, crnocoObl NOJMyueHUs, (U3NUECKHE U
xumuueckue cpoiictBa. ochunbl u hochun. Oxcuast pocdopa, pochopnas kuciora

u eé comu. MerabochopHas wu nmpodochopHas KuCIOThI, Gocdhopucras u

dochopHoBatucTasg kucioThl. [Ipumenenue d¢ocpopa U ero coeauHEHUM.

dochopubie yaoOpeHus.

VYrnepon, HaxoxaeHue B npupone. AiorporHeie Moaudukanuu. Ouznyeckue u
XMMHUYECKHUE CBOWCTBAa MPOCTHIX BEHIECTB, 0Opa30oBaHHBIX yriepoaoM. Okcua
yraepona(Il), okcun yraepona(1V), yroapHas Kuciiota v €€ coiid. AKTUBUPOBAHHBIN

yrojib, ajacopbuus. @DymnepeHsl, rpadeH, yriepoaHble HaHOTPYOku. [IpumMenenue

MPOCTHIX BEIIECTB, 00PA30BAaHHBIX YIJIEPOJOM, U €r0 COSTUHECHUM.

Kpemuwmii. Haxoxxmenue B mpupopae, crnocoObl moiydeHus, (U3U4ecKkue u
xumuueckue cBoiictBa. Oxcua kpemuusi(1Y), KpeMHHEBas KHUCIOTA, CHUJIUKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero NoJiydeHue, BUJIbl CTEKIIA.

[Tonoxxenne wMetamwnoB B Ilepuognyueckorl CHUCTEME XUMHYECKHX DSJIEMEHTOB.



OcobenHocT CTPOCHUS 3JICKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB.

PaCHDOCTDaHeHI/IC XMMHYECKHMX 3JIEMECHTOB-METAJIJIOB B 3¢ MHOMU KOp€.

OO6mue ¢uzuyeckre CBOMCTBa MeTaioB. [IpuMmeHeHHe MeTalsioB B OBITY U
texauke. CriaBbl METALJIOB.

DIEKTPOXUMHYCCKHUH psl HANpsHKEHUH MeTaiuioB. O01mue crmocoObl MOTydeHUS
METaJUIOB: THAPOMETAILTYPrHs, TUPOMETAIUTYPIHUsl, dJeKTpoMeTaiuTyprus. [lonarue o

KOppo3uu MeTaioB. CrocoObI 3alUThl OT KOPPO3HUH.

O6mass xapakrtepuctuka MetaioB [A-rpynmbel  [lepuonnyeckoir  cucTeMbl
XUMHUYECKUX 3JeMeHTOB. HaTpuil u xanuii: nmoigyuyeHue, GU3NYECKUE U XUMUUYECKHUE
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mas xapaktepuctuka MertamuioB [IA-rpynmer  [lepuomuyeckoit  cucTeMbl
XUMHYECKUX JJIEMEHTOB. MarHuil u KanblLMil: MOdy4YeHHe, (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, IPUMEHEHHWE IMPOCTBIX BEIIECTB M MX COCOUHEHH.
JXécTtkocTb BOJBI U CIOCOOBI €€ yCTPAaHEHMUS.

AMIOMHUHMI: TOJTy4YeHue, (PU3MYECKME M XUMUYECKHE CBOMCTBA, NPUMEHEHUE
IPOCTOTO BEIIECTBA U €ro coeAuHeHuid. Am@oTepHble CBONCTBa OKCHIA U
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMIIIIEKCHI AIFOMUHUS.

OO6miass  xapakTepucTHKa  MeTauioB  moOouHbix  noarpynn  (b-rpymm)
[Ieproanueckol CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3znyeckue M XHUMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuid. OKcuabpl u
ruapokcunbl  xpoma(Il), xpoma(Illl) m xpoma(V1). Xpomarel U AUXpOMAThl, HUX
OKHCIIUTENIbHBIE CBOWCTBA. [1oydeHne u npuMeHeHne xpoma.

DOU3NYECKME U XUMUYECKHME CBOMCTBA MApPraHIa U €ro COoeAuHEeHUU. BaxHenmme
coequnenuss Mapranua(Il), wmapranma(ly), wmapranma(Y1) wu wmapranua(VYII).
[IepmaHraHar Kajmsi, €ro OKMCIUTEIbHbBIE CBOMCTBA.

@u3nueckue M XUMHYECKHME CBOWCTBA JKeje3a M ero coeauHeHuil. OKCHIBI,
rugpokcuanl v conu xkene3a(ll) u xenesa(lll). [Tonyyenue u nprumMeHeHHE Keme3a U

€ro CIIJIaBOB.



OU3NYECKNEe U XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHui. [lomydenune u
MIPUMEHECHHUE MEJIU U €€ COCUHECHUMU.

Husk: monydenue, GpU3NUYECKUe U XMMUYECKHE CBOMCTBA. AM(OTEepHbIE CBOMCTBA
OKCHJA U THIPOKCUJA [IMHKA, TUAPOKCOKOMILICKCHI IMHKA. [ [puMeHeHne HuHKa U ero
COCJIMHCHUH.

DKCNEPUMEHTAIbHbIE METO/Ibl M3YyYEHHUS BEUIECTB M MX MPEBPALICHUN: W3y4YEHUE
0o0pasloB HeMeTayuIoB; TopeHue cepbl, (pocdopa, keneza, MarHusi B KHUCIOPOJIE;
M3y4YCHUE KOJJICKIMU «MeTajulbl M CIUIaBbl»; B3aWMOJICHCTBUE IICJIOYHBIX U
IICJI0YHO3EMEIbHBIX METaJIJIOB C BOJIOM (BO3MOKHO HCII0JIb30BaHUE
BHUJICOMATEPUAIIOB); B3aUMOJCHCTBHE IIMHKA M jKejie3a C pacTBOpaMU KHUCIOT U
1IEJI04Y€ei; KAYECTBEHHBIC PEaKIIMM Ha HEOPraHMYECKUE aHMOHBI, KATUOH BOJIOpOJa U
KaTUOHBl METAJVIOB, B3aUMOJCHCTBHE TUJPOKCHUJIOB QIIOMHUHHMS U IIMHKa C
pacTBOpaMM KHCJIOT M IIEJIOYEH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«l"amorensry, «Cepa u e€ coeauHEHHs», «A30T U (dochop M UX COCAUHEHUSD?,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

XuMuA ¥ KU3Hb

Ponb xumuu B 00ecrie4eHu yCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA.

[TonsiTHEe O HAYYHBIX METOIAX MO3HAHUS U METOAOJIOTUA HAYYHOTO UCCIIEAOBAHMUS.

Hayunble npuHIUNBI OpraHU3allii XUMUYECKOT0 MPOU3BOJICTBA. [IpOMBIIIIICHHBIE
CIOCOOBI MOJTYYECHHS] BaXKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHaKa,
CEepHOM KHUCJIOTHI, MeTaHoJa). [IpOMBINIICHHBIE CITIOCOOBI TOJIYYEHHS METaIOB U
CIUIaBOB. XHMHYECKOE 3arpsA3HCHUE OKPYXKaIOMIEH Cpeapl M €ro IMOCJEICTBUS.

[IpoOniema mnepepabOTKH OTXOAOB M MNOOOYHBIX IMPOAYKTOB. PoOJb XUMHHU B

obecrniedeHNN dHEPreTHISCKON 0e30macHOCTH. [IpUHIIHITBI «3eIEHON XUMUM.

XuMus ¥ 300pOBbe uesioBeka. JiekapcTBeHHbIe cpencTia. [IpaBuna ncnosib3oBaHus
JIEKapCTBEHHBIX TperapaToB. Pojb XMMUM B pa3BUTUU MEIUIIUHBI.
XUMHUS MOHUIIH: OCHOBHBIE KOMIIOHEHTBHI, IHIIEBbIE Jg00aBKkh. Poab Xumuu B

o0ecrieueHnHd MUIIEBOI OE€30MaCHOCTH.



Kocmernueckne u mnapdroMmepHsie cpenctBa. boitoBas xumusa. [IpaBuna
0€30MacHOr0 UCMHOJIb30BAaHUS MpenapaToB ObITOBOM XMMUU B OBCEHEBHOM KU3HHU.
XUMHUSI B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTENIbHbIE MAaTEpHAIIbI (IIEMEHT, OETOH).

XuMHS B CENBCKOM XO03sTiicTBe. OpraHndecKkue U MUHEpaIbHBIC YA0OOPCHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa.

Marepuansl aJ1s1 2IeKTpoHUKH. HaHOTeXHOIOT U .
PacuérHble 3agaun

Pacuétel: macchl BellecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB; MACCHI
(00BEMa, KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEaKIMM, €CJId OAHO U3 BELIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMUECTBa BEIIeCTBa) MPOIYKTa PEAKIUHU, €CIIA OJTHO U3
BEILIECTB JAaHO B BHJIE PAacTBOpA C OMPEACIEHHON MacCOBOW JI0JE€N pacTBOPEHHOTO
BEILIECTBA; MAacCCOBOM J0JIU M MOJISIPHOM KOHIIEHTPALMM BEILIECTBA B PAacTBOPE; JOJU
BBIX0/Ia POAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHble CBSI3H

Peanuzanus MeXINpeaMETHBIX CBSI3€d NPU U3YYEHUH OOIIEed M HEOPraHWYECKOU
xumuu B 11 Kjacce ocyIecTBIsieTCsa Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HayYHBIX MMOHSTUH, TaK U TIOHATUMN, IPUHATHIX B OTJEIBHBIX MPEIMETAX €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJIICHHE, HAy4HbIH (DaKT, TUIMOTE3a,
TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiaccuduKalus, NEePUOJAUYHOCTh, HAOIOJIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusuka: MaTepus, MUKPOMHUP, MAKPOMHP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJa, SHEPIreTUYECKUIN YPOBEHb, BEIIECTBO, TEJNO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, WJCANBHBINA Tra3, (U3NUECKHE BEIUYHHBI,
€UHUIIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: xierka, opraHusM, dKocHCTeMa, Owocdepa, MeTabOIU3M, MaKpO- H

MUKpPOAJIEMEHTbI, O€JKH, >KUPbI, YIJIEBOAbl, HYKJIEHUHOBBIE KHCIOTHI, (EPMEHTHI,



TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK YHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIE TOPOMBI, IOJE3HBIE HCKOMAaeMble, TOILIUBO,
peCypCHL.

TexHonmorus: XMMUYECKas NPOMBIIUIEHHOCTb, METAJUTYPrHUsl, CTPOUTEIIbHBIC
MaTepUaibl, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILIEBAsl MPOMBIILICHHOCTD,
dbapmaneBTUYECKasi TPOMBIILIEHHOCTh, IPOU3BOJICTBO KOCMETHUECKUX MPENapaTos,
MMPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHUAJIOB, JJIEKTPOHHAS MPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

10 KITACC «OPTAHUYECKAS XUMMUS»

ba3osblii ypoBenb (1 1ac)

Yray0aénnblii ypoBenb (1+2uaca)

Kon

Pa3nen 1. Teopernueckne 0CHOBBI oprannveckoi xumuu (3 1)\(94)

Kon-Bo

qacoB

3y

Tema 1. [IpeaMer oprannveckoi XumMmuu. Teopusi XUMHUYECKOI0 CTPOCHUSI OPraHUYECKHUX COeIUHEeHUM

Oy

IIpenmer  OopraHMyeckom  XUMUHU: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MOJYUYEHUU
HOBBIX BELIECTB U MarepuainoB. /JleMoHcTpauuu: —
O3HAKOMIJICHUE c o0pa3iaMu OpraHuYeCcKux
BEIIECTB U MaTeprajlaMy Ha UX OCHOBE; — OIIBITHI 110
[MPEBPALICHUI0 OPTAHUYECKUX BEIIECTB IPH

HarpeBaHuM (IJ1aBJieHUE, OOYIJIMBAHUE U TOPEHUE).

3J’ICKTpOHHOG CTPpOCHHUC aTOMa yIJICpOga: OCHOBHOC U

BO30YKJIEHHOE COCTOsTHUSI. BajieHTHBIE BOBMOYKHOCTH




dTOMa yIJicpoaa. XHUMHYECKas CBSI3b B OpPraHHUYICCKUX

COCAMHEHUSX.  Tumbl  TUOpPUAM3ALUM  ATOMHBIX
opOuTasnei yriepoja.

Mexanu3mMbl  00pa3oBaHUs  KOBAJCHTHOM  CBS3M
(oOMeHHBIH U JIOHOPHO-AKILENITOPHBIN). Tunel

[ICPCKPBIBAHUA ATOMHBIX 0p6HT8ﬂ€fI; O0- 1 11 CBA3U.

Teopust CTpOCHUSI OPraHUYECKUX COCTMHEHUN
A. M. byTtnepoBa, €€ OCHOBHBIE MOJIOKECHHUS.

CTpyKTypHBIE OPTaHUYECKUX

(dopMy bl
BeniecTB. ['oMoltorus, nzomepust. XuMudeckast
CBSI3b B  OPraHUYECKUX  COCHUHECHUSIX —
OJMHAPHBIC U KPATHBIC CBA3U. O- U II-CBA3U.

JlaGopaTOpHBIi ONBIT:  — MOJEIUPOBAHUE

MOJICKYJI OPTaHUYCCKHUX BCIICCTB.

OpmuHapHasi, aBOMHAas W TpouHass CBsA3b. CIOCOOBI
pa3pbiBa CBs3€H B MOJIEKyJaX OPTraHUYECKHX BEIIECTB.
0 CBOOOTHOM HyKJIeodue

[lousTue panguvkaie,

U DJIEKTpodHUIIe.
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CtpykTypHble  (OpMyJIBI ~ pa3IUYHBIX  BHJIOB:
CKEJIETHASI.

Bubl nzoMepun: CTpyKTypHas, IpOCTPAHCTBEHHASI.

OnekTpoHHbIE dDPEKTHI B MOJIEKYJaX OPraHHUYECKUX

COCTUHEHUN (MHAYKTUBHBINA U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue

OPraHUYCCKUX

(0)

BCIICCTB.

KJ1accuuKaIuu

Homenknarypa

OpraHUYECKUX COCIMHEHUN (CUCTeMaTHYeCcKast)

M TPUBHUAJBHBIC  HA3BaHUS  BaKHEHIIMX
MpeICTaBUTENeH KJIACCOB OpraHUYECKHUX|
BEIIICCTB.
OcobenHoctu U Kjaccuukanms OpraHUYECKUX

peaKuHﬁ. OKMCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaK B

OPraHUYECKON XUMHH.

OJKCIEPUMEHTAIbHBIE METOJbl M3YUYEHUs BEIIECTB U UX
NpeBpaleHUi: KaueCTBEHHOE OOHapyXeHHe yriepoaa U
BOJOPO/Ia B OPraHUYECKUX BEUIECTBaX. BruncineHus: —

ONpeIeJICHHE MOJIEKYJISIPHOI dbopmybl
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OPraHUYCCKOI'0 BCIICCTBA I10 MaCCOBBIM JOJISIM

DJICMCHTOB, BXOAAIIIUX B €0 COCTAaB.

Pa3neu 2. Yraesogopoasl (14)\(40)

2y

Tema 2. IlpenenbHbie yriaeBoA0POAbl — aJKaHbl, HMKJI0AJIKAHbBI

64

AJIKaHbBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAa.
MeTaH 1 3TaH — HpOCTefIIHI/IC IIpcaACTaBUTCIIN

QIKaHOB: (PU3UUECKUE CBOMCTBA.

HomeHkmatypa v u3oMepus aTkaHOB. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIl AlKaHOB, Sp -
ruOpuaM3aysl aTOMHBIX OpOWTaNel yrieponaa, oO-

cBa3b. KoHbhOpMEDBI.

JlemoHcTpanus: @OuU3MUeCKHME CBOMCTBA aJIKaHOB
(pactBOpuMOCTB). [IpakTuueckast pabora No 1.

[lomydyeHne MeTaHa U U3y4EHHUE Er0 CBOMCTB.

MeTaH 1 9TaH — XUMHUYECKUEe CBOMCTBA (peakiuu
3aMEIICHUS U TOPEHHUS ), HAX0XKACHHE B IPUPOJIE,

MMOJYYCHUC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,
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JACTUIPUPOBAHNA, TUKIIN3alIUU, ITUPOJIN3d, KPCKHUHIA.

HpeﬂCTaBHGHI/IC 0 MCXaHH3MC peaKum”I

PAAUKAIBHOI'O 3aMCIICHUA.

[{uxnoankanel. OOmias (Gopmyiia, HOMEHKIATypa W 1
n3oMepusi. OCOOEHHOCTH CTPOCHHUS U XUMHUYECKHUX
CBOMCTB MaJIbIX (LIMKJIONPONAH, LHUKIOOyTaH) W
OOBIYHBIX (IMKJIONIEHTAH, LUKJIOTEKCaH )
UKJIOAJIKAHOB. Crioco6sl NOJIyYEHUS "
NPUMEHEHUE [TUKIOAIKAHOB.
(6+1)u | Tema 3. HenpenesbHbIe YIJI€BOJAOPOAbI: AJIKEHBI, (17+2)4
Tema 3. HenpeneabHble yriieBoAOPO/AbI: AJKEHbI,
aJIKA/INeHbI, AJTKHHBI.
ajIKajgueHbl, aJKUHbI (13+2)4. Tema 6.
I'anoreHnpou3BoHbIE YIJI€BOAOPOA0B (44).
AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTMYECKUI 1
pan. OTWIEH W TPONWIEH —  NPOCTEUIINE
MpeICTaBUTENN aTKEHOB: (PU3UUECKHE CBOMCTBA.
AJKeHB: Sp? TMOpMAW3alUs aTOMHBEIX OpOMTAaNeH 1

yriepoaa, ©O- # 1 cBa3u. CTpyKTypHas W
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TCOMCTPHUUCCKAA (HI/IC-TDaHC-) H30MCpHU.

BrrunciieHns: — HaXO0XKIECHHUE MOJIEKYJIIPHOU 1P
GbOopMyIBI  OPTaHUYECKOTO COEAMHEHHUS TI0 Macce
(00BEMY) TPOJTYKTOB CTOpPaHUS.
OTUIIEH U NPOTUJIEH — XUMHUYECKUE CBOMCTBA 1
(peakiuu  TUAPUPOBAHUS,  TAJIOTCHUPOBAHUS,
rufpaTaiuy, OKHUCICHHS U  TOJMMEPU3ALNN),
noixyueHue u npumeHenue. [Ipaktuueckas padora Ne
1. TlomyyeHue 3TUIEHA U U3YUYEHHE €TO CBOKCTB.
XUMHUYECKHE CBOMCTBA AJKEHOB: 3aMEIICHUS B a- 1
[MOJIOKEHUE TIpU ABOMHOW cBs3U. lIpeacraBienue o
MEXaHHU3Me peakuuu MEKTPOPHUILHOTO
MIPUCOCANHEHUS.
Tema 6. ['aoreHnpon3BoaHBIC YTIIEBOA0POA0B (149ac 1

u3 4): DIEeKTPOHHOE CTpPOCHHUE
raj0r€HOPOU3BOIHBIX YIJIEBOJIOPOJIOB.
JlemoHCTpanus: dusnyeckue CBOMCTBA

YTJIEBOJIOPOI0B (PACTBOPHUMOCTD) YIJIEBOIOPOIOB.
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Beruucnenus: — OIIPCACIICHUC MOHGKYHHPHOﬁ
q)OpMYJ'IBI OpraHU4YCCKOro BCHICCTBA IIO0 MACCOBBLIM

JOJIAM 3JICMCHTOB, BXOAAIINUX B €I'0 COCTAaB.

1P

JlaGopatopHbIit ONBIT:— MO/JICJIMPOBAHUE
MOJICKYJI YTJICBOJIOPOJOB M TaJOTC€HOMPOU3BOTHBIX
BerunciieHnss 1o ypaBHEHHUIO XUMHYECKOM pPeaKIuu
(Maccel, 00bE€Ma, KOJIUYECTBA HMCXOJHOTO BEIECTBA
WM TMPOAYKTa peaKkiUd TI0 M3BECTHBIM Macce,
00BEMY, KOJTUYECTBY OJHOTO M3 MCXOIHBIX BEIICCTB

WU IPOAYKTOB PEAKIIVH )

Tema 6. ["astoreHIIPON3BOIHBIC YTIIEBOIOPOIOB (2 Yac

u3 4): Peaknuum  3aMelieHusi TajlioreHa  Ha
CUIPOKCOTPYIIY, HUTPOrPYyNIly, LHUAHOTPYIIILY,
AMHUHOTPYIIITY.

Tema 6. ['asioreHnpor3BOIHbIE YTIEBOAOPOA0B (3 yac
u3 4): JleiicTBMe Ha rajlOre€HIPOU3BOJIHBIE BOJIHOTO
u IIEIIOYH.

CIIUPTOBOTO  pacTBopa

BzaumMoaelicTBre TUTAIOTEeHAIIKAHOB C MAarHueM U
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LIUHKOM.

Ankanuensl. byranuen-1,3 u meTunOyTaaueH-

1,3: ctpoenue.

AJ'IKaI[I/IGHLII HN30JIMPOBAHHBIC, KYMYJIMPOBAHHLIC.

OcobenHocTr 3JEKTPOHHOIO CTPOEHHUS
U XUMUYECKUX CBOMCTB COMNPSKEHHBIX TUEHOB, 1,2- 1

1, 4npucoeauHeHueE.

CriocoOBI IMOJIYUCHUA U IIPUMCHCHHUC AJIKAIHCHOB.

AJkanueHpl. BaKHEUIINE XUMHUYCSCKHUE CBOMCTBA

(peakius MOJIMMEPU3AITUN ). [Tonyuenue
CUHTETHUYECKOTO KaydyKa u PE3UHBI.
JlaGopaTopHbIil  OMBIT: —  O3HAKOMJIEHHUE C

oOpa3iiamMu IIacTMacc, KayqYyKoB U PE3UHBI.

Tema 6. ["'aJioreHpON3BOIHBIC YTIIEBOAOPOOB (4 yac
3 4). IloHarme 0  METAUIOOPTaHUYECKUX
COCAUHEHUSIX. Ucnonb3oBanue

rajOreHNPOU3BOAHBIX B  OBITY, TEXHUKE U B

XUMHUYCCKOM CHUHTC3C.
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Brraucienus: OIIPpCACICHUC NOJIN BBIXOAA ITPOJYKTA

pPCaKIM OT TCOPECTUUCCKU BO3MOKHOIO.

1P

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, 1
FOMOJIOTUYECKHAN psAZ. ALIETUIEH — IIPOCTENIINI
NpPEACTABUTENIb  AJKUHOB:  COCTaB, CTPOEHUE,
(u3nuecKue cBOMCTBa.
DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE  CTPOCHUE 1
MOJIEKYJl ~ QJIKWHOB, SP-THOpUAM3alUsg  aTOMHBIX
opOuTaneil  yriepojga. XHUMHYECKHE CBOMCTBA:
MMEpU3alnn Y TPUMEPU3ALUH, OKHCJICHUS.
Kuciorabie CBOMCTBA  QJIKHUHOB, UMEIOIINX
KOHIIEBYIO  TPOMHYIO  CBsI3b. KauecTBEHHBIE
peakuMu: Ha TPOWHYK CBSI3b, B3aUMOJCHUCTBUE
AllETUJICHAa C aMMUA4yHbIM  PacTBOPOM  OKCHJIA
cepeodpa(l).
[IpakTuueckas padota Ne 3. [lomyuenue aneruneHa u 1
U3y4EeHUE €r0 CBOMCTB.
AueruneH: XUMHUYECKHEe CBOMCTBA (peakuuu 1
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TUAPUPOBAHUA, I'AJIOTCHUPOBAHUA, THAPATALIUN,

rOpEHUs), OJyYEHUE U TPUMEHEHUE.

Q+1)4

Tema 4. ApomaTnue

CKHE YIJI€BOA0POaAbI

(8+1)u

Apensl. ben3on: cocras, cTpoeHue, GU3NIECKUEe U
XMMUYECKHE CBOMCTBA (PeaKMy raJIorTeHUPOBAHUS U

HI/ITpOBaHI/IH), IMOJIYUYCHHUC U IIPUMCHCHHC.

[IpaBuio apOMaTUYHOCTH, IIPUMEPBI
apoMaTU4YecKux  coenuHeHuil.  JlaGopatopHbii
onbIT: MoJeIMpoBaHrEe MOJIEKYJ apOMaTHUECKUX

yraeBo1opoaoB. IIpencrasnenne o MexaHusme

peakuuii 3aeKTpOPUIBLHOrO 3aMELECHUSI.

BrrunciieHns: — yCTaHOBIIEHUE CTPYKTYpPHOU
(opMyJibl OPraHU4YECKOro BELIECTBA HA OCHOBE €0

XUMUYECKUX CBOUCTB WJIU CIIOCOOOB MOTYUYEHUS.

1P

1P

Tomyon: cocraB, crTpoeHue, (GUMYSCKUE U

HI/ITpOBaHI/IH), IMMOJIYUYCHHC " IIPUMCHCHUC.

XUMUYECKUE CBOMCTBA (PEAKIIMH raJOT€HUPOBAHUS U

TOKCHUYHOCTH apEHOB.
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[IpeacraBinenre 00 OPUEHTUPYIOLIEM JIEHCTBUU
3aMeCTUTENEH B OCH30JBHOM KOJBLE Ha IpUMeEpe
QJIKWIJIBHBIX

paanKaoB, KapOOKCUIIBHOM,

FUAPOKCUIIBHOM, aMUHO- W HUTPOTPYIIBI, aTOMOB

rajIoreHoB.
XuMHuueckue CBOMCTBA OeH30J1a 1 €T0
TOMOJIOI'OB: OKHCJICHHE TOMOJIOI0B OEH301JIa.
[ eHeTHUecKas CBS3b YIJIEBOJIOPOJIOB,
MPUHAIICKAITNX K Pa3IMYHBIM Kaccam
CriocoObI MOJTyYSHUS apoMaTHYECKHUX
YTJIEBOJIOPOJIOB. OcobenHocT XUMHUYECKHUX

CBOMCTB cTupoda. [lomumepuzauus crupoa.

Brrunciiennsi: — yCTaHOBJIEHHE CTPYKTYpHOU
(opMyJibl OPraHMYECKOTO BELIECTBA HAa OCHOBE €Tro

XHUMHUYECKHX CBOMCTB HJIH CIIOCOOOB IMOJIYyUCHUA.

2y

Tema 5. IIpupoaHble HCTOYHUKH YTJI€BOAOPOIOB M UX NMepepadoTka

(4+2)4

[Ipuponsie HWCTOYHHUKH yIJIEBOIOPOJIOB.

[ [pupoHbIii ra3 U MONMyTHHIE HE(QTIHBIE Ta3bl.
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Hedbte u e€  mpoucxoxaenue. CrocoObl
nepepaboTKM  HePTU:  TEeperoHkKa,  KPEeKUHT

(TepMUYECKHI1, KATATMTUUECKUI ), TUPOJIU3.

bopMyJIbl  KHCJIOPOJIOCOIEPHKAIIETO OPTaHHYECKOTO
BEIIIECTBA 110 MAacCOBBIM  JIOJISIM DJICMEHTOB,

BXOASIIMX B €ro cocraB; mno wMacce (00bEMY)
MPOIYKTOB CTOPAHMs; IO KOJUYECTBY BEIIECTBA
(mMacce, 00BEMY) TPOAYKTOB pEaKIUU  W/WIH

NCXOAHBIX BCIICCTB.

[' eHeTHYECKas CBA3b MEXIY pa3IMYHBIMM KJlaccaMu 1
YIJIEBOJIOPOJIOB.
['eHeTnUecKas CBSA3b MEXIY PAa3JMYHBIMHU KiIacCaMU 1P
YIJIEBOIOPOIOB.
[IponykTsl nepepaboTKu HEPTH, UX IPUMEHEHUE B 1
[IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroJib u
[POAYKTHI €ro nepepadoTku. JleMoHcTparus: —
koJuiekiuu «HedTb» u «YToby.
BrrunciieHns: — onpeneneHne MOJIEKYJIIPHON 1
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Ypoxk 0000111eHHS] MaTepuasa TEMBI. 1P
Paznen 3. Kucaopoaconep:kamue opranndeckue coequnenus (12 1)\(36u)
3y Tema 6. Ciuptbl. PeHoI Tema 7. CiupTtbl. PeHoI 9y
[IpenenbHbIE OJHOATOMHBIE CIUPTHI. MeTaHON U 1
DTAHOJI. CTPOCHHE, (U3MUECKHE U XUMHUUYCCKUC
CBOMCTBA (pEaKIUH C AaKTUBHBIMH MeTaJlJIaMU,
rajoreHOBOJIOPOJIaMUi, TOPEHHUE), TMPUMEHEHUE.
BopoponHble  CBSI3M  MEXIYy — MOJIEKyJIaMHU
cnupToB. JleWCTBHME MeETaHOJa W O3TaHOJa Ha
opraHu3M 4esjoBeka. JlabopaTOpHbIE ONBITBL: —
FOPEHUE CIIUPTOB; — OKUCIICHHUE ITAHOJIA OKCUIOM
meau(11).
[IpenenbHblE  ONHOATOMHBIE CIHUPTHL: U30MEPHS, 1
kiaccudukaiysg. u3nyeckue CBONCTBA aKaHOJIOB.
JlemoHCTpanus: pPacTBOPUMOCTH CIIMPTOB B BOJIE.
CniocoObl MOJTyYEHUs U MPUMEHEHNE OJJTHOATOMHBIX
CITUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: IETUAPATALMH, 1
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OKHUCJICHHA, BBaHMOHeﬁCTBHe C OPraHN4CCKNMHU

1 HCOPIraHU4YCCKUMH KHUCJIOTaMHU. HDeI[CTaBJ'IeHI/Ie 0

MEXaHU3ME PEeaKIIMNA HYKJICODHILHOI0 3aMEIEHU.

JlemoncTpauuu: 1. B3aumopneiicTBue — 3TaHOJa
c HatpueM. 2. OKuCI€HHE JTUJIOBOrO  CHUPTa
UXpOMAaTOM  Kadsg  (BO3MOXHO  HMCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB).

MHOroaToMHbIE  CHOUPTHI.  OTWIEHIVIUKOJIb U

[JIWLEPUH: CTPOCHHE, (PU3NYECKHEe U XUMHUYECKHE

CBOMCTBa  (B3aUMOJEHCTBUE CO  LICJIIOYHBIMU

METAJJIAMHM, ~ KA4eCTBEHHAs  peakuus  Ha

MHOTOaTOMHBIE CHUPTHI). JlelicTBHe Ha OpraHu3M

YEeJI0BEKA. IIpumenenue TJIALIEpUHA u

STUEHIMKONsA.  JlabopaTopHble  OMBITBI:  —

B3aMMOJECHUCTBUE DJIMIEPUHA C THUIPOKCHIOM

menu(IT).
MHOroaTroMHbIE CIIUPTHL: B3aUMO/JICCTBUE

C OPraHN4YC€CKUMH U HCOPIraHNMYCCKNMU KHUCIIOTAMHU.
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[Ipocthie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (PU3UYECKUX U XUMUYECKUX CBOMCTB.

@DeHo: CTPOCHUE MOJIEKYJIbI, PU3UYECKHIE U
XUMUYECKUEe CBOMCTBA. TOKCHUYHOCTH peHoIa.
[Ipumenenue dhenomna. Beruncnenus
— M0 YPaBHEHUIO XUMUYECKON peaKuu (Macchl,
00BbEMa, KOJIMUECTBA UCXOAHOIO BEIIECTBA UIIH
[POJIyKTa peakluy M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU

IPOJYKTOB PEAKIUN).

deHoNl: B3aMMHOE  BIMSHUE  THAPOKCOTPYIIIBI
1 OeH30JIbHOTO siipa. OCOOEHHOCTU XUMUUECKUX
cBoicTB (henomna. KauecTBeHHbIE peakinu Ha PEHOI.

denondopmanbaeruaHas cMoIa.

[IpakTnueckas pabora Ne 4, Pemenne
HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «CUPTHI U

(heHOIBI».

A

Tema 7. Anbaeruabl. KapOoHOBBIE KMCJIOTBI.

Tema 8. Anbaeruani. KapOoHOBBIE KHCJI0THI.

214
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Cio:xxHbIe 3GuUpbI Caoxubie 3¢upsbl. JKupbl

AJIbIETUIBI u KETOHBI. dopManberu,
areTanbACTU:  CTpOeHWe, (U3UYECKue W
XUMUUYECKHEe CBOMCTBA (PEaKIIUU OKUCIICHUS 1
BOCCTAHOBJICHUSI, = KAUY€CTBEHHbIC  PEaKIUN).
JlaGopaTopHBIEC OMBITHI:

—  OKHCJICHHE  aJbJCTHJIOB  aMMHUAYHBIM
pacTBOpoM okcuja cepedpa(X) u THAPOKCUIOM

menu(IT).

DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOM TPYTIIIHI.
["'omosornyeckue psabl aabAeruI0B U KETOHOB:

U30MEPHSL.

[IpesncraBiaeHUE 0 MEXaHU3Me pEaKIUI

HYKJI€O(DUIIBHOTO TPUCOCTUHEHUS alIbJICTHUIOB.

dopmanbaeTrul, aleTalbIeTuI; MOTYyUYCHUE U
[MpUMEHEHHE.

AI1leTOH: CTPOEHHE, busnueckue u

XMMHUYECKUE CBOMCTBA (peaKMy OKUCIICHUS U
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BOCCTaHOBJIeHI/ISI), IMOJIVICHHUC 1M TIPUMCHCHUC.

Brraucnenus: OTpe/eNICHuE  MOJEKYJISIPHOU
(GbopMyIBI OPTraHMYECKOTO BEIIECTBAa 110 MAaCCOBBIM
TIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00bEMY) TIPOIYKTOB CrOpaHUsS; IO KOJIHYECTBY
BelecTBa (Macce, 00bEMY) NPOIYKTOB PEAKIUU U/HIIA
MCXOJIHBIX BEIIECTB;, — YCTAHOBJICHHE CTPYKTYPHOM
(GopMyIIbI OpraHMYECKOTO BEIIECTBA Ha OCHOBE €ro

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJTYUCHUA.

Ypok 0000111eHHs MaTeprasa TEMBI.

OIHOOCHOBHBIE — TpeNebHbIE  KapOOHOBBIC

KUCIOTHl. MypaBbHHAS U YKCYCHAsI KHCIIOTHI:
CTpoeHHe, (PU3NUeCKUe U XUMUYECKUE CBOWCTBA
(cBoiicTBa, 0OmME IS  Kjacca  KHUCIOT).
[IpakTuueckas padora Ne 2. CBoiicTBa pacTBopa

YKCYCHOM KUCJIOTBI.

OcoOeHHOCTH CTPOEHHUSI MOJIEKYJ KapOOHOBBIX

KUCIOT. Mi3omepus u HomeHknatypa. Bogopoansie

78




CBA3U MCIKAY MOJICKYJIaMH Kap60HOBLIX KHCJIOT.

OnOHOOCHOBHBIE Ipe/iesIbHbIE KapOOHOBBIE
KUCJIOTBI:  PEAKIUHU C YYaCTHEM yTIEBOAOPOIHOTO

paaukana.

MypaBbUHas U YKCYCHAsI KUCIJIOTBI: peakuus

ATEpUPUKALINU, TTOTYyICHUE U IPUMEHEHHUE.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

MHuoroobpasue KapOOHOBBIX KHCJIOT.
[IpeacTaBuTeny  BBICHIMX  KapOOHOBBIX  KHCIIOT:

[MTaJIBMHUTHHOBAsA, JIMHOJICBAA, JIMHOJICHOBAA KMCJIOTHI.

Ocobennoctu CBOMCTB HEIpeebHbIX

1 apOMATUYICCKUX Kap6OHOBI::IX KHCJIOT, I[I/IKap6OHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

CTCapI/IHOBaH u OJICMHOBAsA  KHCJIIOTbI Kak
MPCACTAaBUTCIIN BBICIINX Kap6OHOBBIX KHCIJIOT.

MElL1a KaK COJIU BBICIIHX Kap6OHOBBIX KHCJIOT,

X MOIOIIEe JIEUCTBHUE.

[lonsTue O CHHTCTHYCCKHUX MOIOIIUX cpeacTBax
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CMC).

[TonsiTie 0 MPOU3BOIHBIX KapOOHOBBIX KHCIOT —
CIOKHBIX 2(pUpax, aHTUIPHUIAX, TaJOTreHAHTUAPUIAX,

aMHJ1aX, HUTpHUJIax.

1 Cnoxnble  3¢uUpbl  Kak  IPOU3BOJHBIC

Kap6OHOBBIX KHCJIOT. r HAPOJIN3 CJIOKHBIX

A(UpoB.

Cnoxubie 3¢upbl. ['oMonoruueckuid psm, ooOIIas

dbopmya, u3oMepusi © HOMEHKIIATypa.

[IpakTHueckas pabora Ne S. Pemenne
HKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMe «KapOoHoBbIe

KUCJIOTHI. CIIOKHBIE dPUPBD.

1 DKupetl. T'maponus xupoB. [IpumeHeHne KXupos.
buonornueckass posip KUpoB. Beruncnenus: — 1o
VPAaBHEHUIO  XUMHUYECKOM  peakiuu  (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOAYKTa PEaKUy 10 U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O M3 HCXOAHBIX
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BEIIECTB WU MPOAYKTOB PEAKIIHH).

DKupsl: cTpoenue, pu3nyueckue CBOMCTBA.
OcoOEHHOCTH CBOMCTB KUPOB, COACPKALIUX OCTATKH

HCIIPCACIIbHBIX JKUPHBIX KHUCJIOT. )KI/IpBI B IIpHUPOAC.

KontponmpHast ~ paborta:  «Kucinopoaconepixkarire

OPraHU4YCCKHUEC COCAUHCHUSD).

24

Tema 8. YriaeBoabl

Tema 9. YrieBoasbl

6u

VYrineBoasr: COCTaB, KJ1accupuKanus
yriaeBoJoB  (MOHO-, JU- M  TOJHCAaXapuibl).
['mroko3a — MIPOCTEUIINI MOHOCAaxapum;

O0COOEHHOCTH CTPOEHUSI MOJEKYJbl, (PU3NUECKUEe U

XUMUYECKME  CBOWCTBA  (B3aUMOJEHCTBHE  C
rugpokcugom Menu(Il), oxucieHue amMMHUAYHBIM
pacTBOpoM okcuaa cepedpa(X), BOCCTaHOBIICHUE,
OpO’KEeHHE TJIIOKO3bl), HaXOXKJACHUE B MPUPOJIE,
MpUMEeHeHne, Ouonornyeckas posb. DOTOCHHTES.

DpyKTO3a KaK U30MEP TIIFOKO3bI.

Onruyeckas N30MEPUA. Komnpuaro-rienuas
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TayTOMEPHUS Ha IPUMEPE MOJICKYJIBI TJIIOKO3EL,

NpoeKIUU Xeyopca, a,B-aHOMEPHI IJIFOKO3bI.

MOHOC&X&pI/I,ZIBI: TaJIaKTO34, DI/I6033, JAC30K

cupu6o03a. Pu3NYECKUe CBOMCTBA U HAXOXKICHUE B
npupoie. JlabopatopHslil onbIT: B3aumopeiicTue

pacTBOpa IIIOKO3bI ¢ TuipokcuioM meau(11).

Caxapo3a — peIcTaBUTENb TUCAXapUIOB,
TUIPOJIN3, HAXOKICHHUE B IPUPOJIC U IPUMCHEHHE.
Kpaxman u nemmtono3a kak
MPUPOIHBIC TOMMepbl. CTpoeHHe KpaxMaia 1
[e/UTI0NI036l. DU3MUecKue ©W  XUMHUYECKHE
CBOMCTBa Kpaxmaia (TUAPOJIN3, KaYeCTBEHHAs
peakius ¢ uojoM). JIabopaTOpHbBIN OMBIT: —

BBaHMO,Z[efICTBHe Kpaxmalia ¢ HOJO0M.

Jncaxapuapl: MajbTO3a u JIAKTO34.
BoccranaBimBaromme H HEBOCCTAHABINBAIOIINEC
nucaxapuapbl. [lonucaxapuasl: rimkoreH. CTpoeHue

MaKpOMOJICKYJI I'NTMKOT'CHA.
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XUMHAYECKHE CBOWCTBA ILEJUIIOJIO3BL: THUAPOJIN3,
noyiyueHre 3¢GupoB  netono3el.  [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN

IENK).

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coequHeHust (3 1)\(94)

3y

Tema 9. AMUHBI. AMUMHOKHCJIOTHI. Beiiku

Tema 10. AMUHBI. AMUHOKHCJIO0TBI. beiakn

Oy

AMUHBL. METUIaMHH U aHWIWH: COCTaB, CTPOEHUE,
bu3uYecKre 1 XUMUYECKHE CBOMCTBA (TOpEHHE,

B3aUMOJICHCTBUE C BOJIOW M KUCJIOTaMHu).

Knaccudukanus aMHHOB: anudpaTuyecKue
1 apOMaTHYECKHUE; NEPBUYHBIE, BTOPUYHBIE
U TpeTuyHble.  AMuHbL:  n3omepus.  CrnocoObl

[MOJIYUYCHHUA U IIPUMCHCHUC aJ'II/I(baTI/IqCCKI/IX AMHHOB.

[losrydueHre aHWIMHA U3 HUTPOOEH301a.

B3auMHOe BiMsHME TpyII aTOMOB B MOJIEKYyJie

AdHWJIMHA. OcobeHHOCTH XUMHUYCCKHUX CBOMCTB
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aHwiIHa. KadyecTBEHHbIE peaKIMy Ha AaHWJIVH.
AMUHBI: AIKWINPOBAaHUE, B3aUMOJIECTBHE
[EPBUYHBIX aMUHOB C a30TUCTOM Kuciotod. Conn

AJIKWJIAMMOHMUS.

AMMHOKHCIIOTBI KaK am(pOTepHBIC
opraHnueckue coeauHeHus. Dusndeckue n
XUMHUECKHE  CBOWCTBA  aMHUHOKUCIOT  (Ha
puMepe riauiuHa). buosornyeckoe 3HaueHue

AMHNHOKHMCJIOT. HGHTI/I,[[BI.

Homenknatypa Y U30MEpHSL. OrtnenbHbIE
MPEICTABUTENIM  a-aMUHOKHUCJIOT: TJIMIMH, aJlaHWH,
(dbeHnnanaHud, CepuH, TIyTaMUHOBAs KHUCJIOTA, JU3UH,

muctend. OnTrnyeckass U3oMepUst aMHHOKHUCIOT: D-

u [L-aMUHOKHCIIOTHI.

Peakiusi moJMKOHJEHCAMKM, OOpa3oBaHUE MENTHIHOU

cBsa3u. JlemoHcTpanus: PactBopenue 0€KoB B BOJIE.

benku Kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE

coenuHeHusa.  [lepBuyHas,  BTOpHUYHAsA W
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TPETUYHAs CTPYKTypa 0eIKoB. XUMUYECKUE
CBOMCTBa OEJIKOB: TUAPOJIN3, ICHATYPALIMS,

KaueCTBEHHbBIC peaxiuu Ha OeKu.

JleMOHCTpanuu: — JieHaTypaius OeJIKOB MPU

HaIrpCBaHWH, — LBCTHBLIC pCAKIINH OEJIKOB.

[Tonstre 00 A30TCOACPKAINUX TTCTCPOLUKIINYCCKUX

COCTMHCHMSIX. [TupuMuIUHOBBIC Y ITypUHOBBIC
ocHOBaHMsS.  HyKJIEHMHOBBIE  KHCJIOTHI:  COCTaB,
CTpPOEHHUE U OMOJIOTUYECKas POJIb.

[IpakTyeckas pabota No 6. Pemenune
PKCTICPUMEHTAITbHBIX 3aa4 1o TeMe

«A30Tcoz[ep>1<au11/1e OpPraHUu4YCCKHUC COCIAUHCHUS .

Pa3nei1. 5. BoicokomosieKkyJasipabie coequHenus (24)\(64)

Tema 10. [lmacTmaccnl. Kayuyku. Bosiokna

Tema 11. BbicokOMOJIeKYJISIPHbIE COCIUHEHUS

OCHOBHBIC IIOHATHUA XUMHU

BBbICOKOMOJICKYJISIPHBIX COC}IHHCHI/IﬁZ MOHOMCD,
IIOJINMCD, CTCIICHDb

CTPYKTYPHOE€  3BEHO,

[MOJIMMCPHU3alIN, CPCAHAA MOJICKYJIIpHAA Macca.
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OCHOBHBIE METOBI CUHTE3a

BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —

IMOJIMMEPHU3alA N IOJIMKOHACHCALIUS.

[IpeacraBiaecHue O CTCPCOPCTYIIAPHOCTHU

Y HAJAMOJIEKYJIIPHOU

CTPYKTYypeE MTOJIMMEPOB,

3aBUCHUMOCTD CBOMCTB IMOJIMMCPOB oT nux

MOJICKYJISIPHOT'O M HAAMOJICKYJIIPHOI'O CTPOCHMSI.

JlemoHCTpanus 06pa31oB pe3uHbl. BuneodhparmeHt

«BynkaHu3anus pe3uHbD).

[IpaxkTrueckas padora Ne 7. Pemienue sxcriepuMen-

TAaJIbHBIX 3ajgad I10 TEMC «Pacmo3naBanue

OPraHUYECKUX COCIUHCHUID.

[lnactmaccel  (TOJIMATUIIEH,  TOJIMMIPOTHIICH,
[MOJIMBUHIIXJIOPUT, TOTUCTUPOIT). HaTypalibHbIH 1

CUHTETUYECKHE KayuyKu (OyTaneHOBBIH,

XJIOPOIIPEHOBBIN U U30MPEHOBHIN). BonokHa:
HaTypajibHble  (XJIOMOK,  IIepCTh,  LIENK),
MCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO, BUCKO03a),
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CUHTETUYECKUE (xarpoH " JIaBCaH).
JleMOHCTpaLys: — 03HAaKOMJIEHHE ¢ 00pa3amu

IIPUPOIHBIX u HCKYCCTBCHHBIX BOJIOKOH,

II1acTMaccC, KayayKoB.

[ImacTmaccel:  NMOJMMETWIMETAKPUJIAT,  ITOJIH- 1
KapOOHAThl, NOJMATWICHTepepTanaT. Y THIN3ALMS
U TiepepadoTKa MIACTUKA. IIaCTOMEPHI: CHIIMKOHBDI.
[TonuMepsl cenuanbHOro Ha3HaueHus (TedIioH,
KeBJap, AJIEKTPONPOBOISIIINE MOJIMMEPBI,
OuopasinaraeMble MOJUMEpPHI).
[IpakTHyeckas pabora Ne 8. Pemenune 1
DKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «Pacrno3naBanue
MJ1aCTMACC U BOJIOKOH)
Pa3nen 6*. UTorosoe noBropenue (14)\(54)
1P [UToroBasi KOHTpOJIbHasA padora 3a kypc 10 1P
KJIacca
2P

[loBTOpEHME. I'eneTnueckas CBS3b MEXKIY

Pa3INIHbIMU KJIaCCaMH OPraHUYCCKHUX COCI[I/IHGHI/Iﬁ
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[loBTOpeHne. Bpruucinenns: — OIIpEAEIICHNE

MOJICKYJISIPHOW (hOPMYJIBI OPTAaHUYECKOTO BEIIECTBA 110
MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB;
mo macce (00BEMY) TMPOAYKTOB CrOpaHus; IO
KOJWYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
pEaKuy /WM UCXOAHBIX BEIIECTB;, — YCTAaHOBIICHHUE
CTPYKTYpHOU (HOpMYJIbI OPraHUYECKOTO BEIIECTBA Ha
OCHOBE €ro XHUMHYECKHX CBOWCTB WJIH CIIOCOOOB

[TOJTyYCHHS.

2P

1 4 B Hepes10, Bcero 35 4, 3 HUX 3 4 —

pe3epBHOE BpeMs

3 u B Hexeuo, Beero 105 4y, u3 Hux 10 4 — pesepBHoe

BpemMs

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUS»

11 KVIIACC «OBIIAA U HEOPT'TAHUYECKASA XUMUSA»

Bba3osbiii ypoBensb (1 1ac)

Yrayoaéuusblii ypoBensb (1+24aca)

Komi-B0

qacoB

Pa3neu 1. Teoperuueckue ocHoBbI xumuu (124\36 1)

Koi-BO

qacoB
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34 Tema 1. CTpoenne aroma. [lepuoanveckuii 3axkoH u Ilepuogudeckas cucreMa XMMUYECKUX @8+1)u
seMeHTOB JI. . MeHeneeBa
1 | Xumnueckuii 3ueMeHT. AToM. SAapo atoma, 1
M30TOIIbI.
KopnycCkyIspHO-BOJIHOBOU Ayaanu3M, ABOMCTBEHHAS 1
npuposa  aiektpoHa.  CTpoeHHE  AJIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbIE YHCJIA.
Pacnpenenenue AIEKTPOHOB o aTOMHBIM 1
opOuTAISIM; IPUHIIMT MUHUMYMAa SHEPTUH, IPUHIIUIL
[Taynu, npaBuiio XyHna.
1 DnexTpoHHas o0oJtouKa. DHEpPrTuyecKue 1
YPOBHH, MIOAYPOBHH. ATOMHBIEC OpOHTaIH, S-, P-, d-
PJIEMEHTBI. OcoOeHHOCTH  pacrpeeieHUs
HJIEKTPOHOB IO OPOUTAJISIM B aTOMaX JIEMEHTOB
MEePBBIX  YETBIPEX TEPUOAOB.  DJIEKTPOHHAS
KOH(UTyparys aToOMOB.
DOneKTpoHHbIE KOHPUTYpALIMK ATOMOB JIEMEHTOB 1
MEePBOr0 —  YETBEPTOTO  IMEPUOJOB B OCHOBHOM
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)41 B036y}K,ZIéHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTYpaIi HOHOB.

[Tonsarue 00 OQHCPI'uy MOHHU3aIlMH, DOHCPIruMu CPOACTBA

K 9JICKTPOHY. QHCKTpOOTpI/IHaTCJIBHOCTB.

1 Illepuonuueckuit  3akoH U Ilepuogmdeckas
cucTeMa Xumuyeckux anemeHto J[. W.
MenpaeneeBa. CBsA3b IMEPUOJUYECKOTO 3aKOHA U
[leproanyeckoit CHCTEMBI XUMHYECKHUX
bnemeHToB JI. . MeHneneeBa ¢ COBpeMEHHOU
TEOpUEN CTPOCHMS aTOMOB 3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB XMMHYECKHX DJJICMECHTOB U
00pa3yemMbIX UMU MPOCTBIX M CJIOXKHBIX BEIIECTB
110 rpynmnam u MepuoIam. 3HaUueHHUE
nepuoandeckoro 3akona /[. . Menneneesa.
JleMmoHCcTpanus
Buaer  tabmun  «llepuommueckas  cmcTema

XUMHUYECKHUX dJIeMeHTOB [[. 1. MenaeneeBay

O0001IEHNE U CUCTEMATH3AIIMS 10 TEME.

90




Pa6ota ¢ Tecramu B popmare EI'D

YPpOK KOHTpOJIs 3HaHUN MaTepuaia TeMbl Pabora ¢ 1P
Tectamu B popmare EI'D
44 Tema 2. CTpoenue Bemecrsa. MHOrooopasue BemecTs 10 4
1 |(Ctpoenue BelecTBa. XuMHU4uecKas CBsi3b. Bujibl 1
XUMHUYECKOM CBSI3M (KOBAJICHTHAS HETIOJISIPHAS U
MOJIsIpHas, MOHHAs, MeTaNInYecKasi).
MexaHn3MBbl oOpa3oBaHus KOBAJICHTHOMN
XUMHUYECKOU CBsI3H (0OOMEHHBIN U JJOHOPHO-
AKIICITOPHBIN ). Bopoponnas CBSI3b.
BaneHTHOCTSD.
DHeprus Y JUIMHA CBSI3H. [TossspHOCT®, 1
HAIPaBJIICHHOCTh Y HACHIIAEMOCTh  KOBAJEHTHOM
csi3u. Kpatnele cBsa3u. BogopomHast — CBs3b.
MeXMOIEKYJISIPHBIE B3aUMOIEUCTBUS
BaneHTHOCTh 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. 1

['nOpuansanus aTOMHBIX opOuraneil. CBs3b

DJIEKTPOHHOM MOJIEKYJI C Ux

CTPYKTYpBI
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reOMETPUYECCKUM CTPOCHHUEM (Ha puMepe
COCAMHEHUN PJIEMEHTOB BTOPOTO MEPHOIA).

DJIEKTPOOTPULIATEILHOCTh. CTEIEHb OKUCIICHMUS.

Monpl: KkaTHOHBI W  aHUOHBI. BemiecTtBa

MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3aKOH MOCTOSHCTBA COCTaBa BEIIeCTBA. THIIBI

KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA BEILIECTB.

JemoHcTpanus
Mogenu KpuCTaINIMYECKUX PEIIETOK

[IpencraBieHus 0 KOMIIJICKCHBIX COCJIMHCHUSX.
CocraB KOMIIJICKCHOT'O HOHa: KOMILJICKCO-

O6pa3OBaTeJ'IB, JIUTaHAbI. KOODI[I/IHaI_II/IOHHOG qncCiao.

Homenknarypa KOMILJIEKCHBIX COECIMHEHNH.

3HAaUuCHNE KOMIUIEKCHBIX coeauHeHni. llonsitue

0 KOOPJIMHAIIMOHHON XUMUHU.

[lonaTne 0 AucnepcHbIX cuctemax. VICTUHHBIE U

KOJUIOMJHBIE  pacTBOphl.  MaccoBas  goJs

BEIIICCTBA B PAcTBOPE.
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CriocoObl  BBIp@KEHHS  KOHLIEHTpPAllUU  pPacTBOPOB: 1
MaccoBasi JIOJI1 BEUIECTBA B pacTBOpPE, MOJISIpHas
KOHLICHTPALUS.
HaceiienHsie Y HCHACBIILICHHBIC pacTBOpHI, 1
pacTBOPUMOCTb. Kprcramuioruaparsl.
Beruucienus
C UCIIOJIB30BAaHUEM  TIOHATHUM  «MaccoBas  JOJIA
PacTBOPEHHOTO BEILECTBAY, «MOJIIpHAas
KOHLICHTPAaLUs»
1 Knaccudukanys HEOPraHMYECKUX COETUHEHUM. 1
HoMeHnknaTypa ~ HEOpPraHMYECKHX  BEIIECTB.
[ 'eHeTHUECKAs CBA3b HEOPraHUYECKUX BEIIECTB,
[TPUHAJIEKANUX K Pa3JIMYHBIM KJIaccam
(5+1)u Tema 3. Xumu4ecKkue peakuuu (17 +1)u4
Beruucienus 1P

— MacCChl BCIICCTBA HWJIN 00BEMa Ta30B IO HN3BCCTHOMY]
KOJIMYCCTBY BCHICCTBA, MACCC WJIA O6"béMy OAHOI'0 H3

YYaCTBYIOIIUX B PEAKI[UU BEIIECTB,;
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— MacCOBOM JIOJIM U MOJISIPHOM KOHUEHTPALIMH

BEIIECTBA B PaCTBOPE

Boruunciaenus
— macchl (00bE€Ma, KOJTMYEeCTBa BEUIECTBA) MPOAYKTa
pEaKIMM, €CIIM OJJHO U3 BELIECTB JaHO B BUJE pacTBOpa
C ONPENENIEHHONM  MAacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

1 Xumnueckas peaKnus. Knaccuduxanus
XUMHAYECKUX PEAKIM B HEOPraHMYECKONM U
OpraHUYEeCKOM XMUMHHM. 3aKOH COXPAHEHUS MAaCChI
BEILIECTB; 3aKOH COXPAaHEHUs W MNpPEBpallCHUs

OHCPIUU IIPpU XUMHUYCCKHUX PCAKIHAX.

TeroBble  3(PQPeKkTbl  XMMHYECKMX  PEaKIHil.

TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHMU.

Buruunciienust

— TeraoBoro A dekra peakuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTh  OT
paznu4HbIX akTopoB. OOpaTUMBIC PEaAKIIHH.
XuMnueckoe paBHoBecue. MAKTOPHI, BIUAIOIINAEC
Ha  COCTOSHME XHMHYECKOIO  pPaBHOBECHS.
[ Ipraumn Jle [Hlarense.

IIpakTnueckas padora
Ne 1. Bnusinue paznu4HbIX (PaKTOPOB HA

CKOPOCTb XUMHYECKOM pCaKIuu.

['oMoreHHbI€ U reTeporeHHbie peakiuu. Karanus u

KaTaJIn3aTOPLI.

KoHcTaHnTa XMMHYECKOTO PaBHOBECHS. dakTopHl,

BIIMSIOLIME HA MOJ0KEHUE XUMUYECKOTO PABHOBECHS:

TEMIIEpaTypa, AaBJIECHUE U KOHLICHTPALMU BEILECTB,

ydacTByromuX B peakuuu. [Ipuanun Jle [Hlatense.
IIpakTnueckas padora

Ne 2. Bniussaue paznudHbix (aKTOPOB Ha MOJI0KEHNE

XUMHUYCCKOI'O paBHOBCECHS.

DJIeKTpoauThUecKas guccounanus. CUIbHbIE U
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ciabble 37eKTpoauThl. Peakuun noHHOro oOMeHa.
JlabopatopHasi paGora

— IIPOBCACHHC peaKuHﬁ MOHHOT0 OOMEHa

BrinonHeHue ynpaxHeHuil no reMaMm: CUibHbIE U
cia0ble 351eKTponuThl. CTenenp qucconuanuu. Peakunn

WOHHOr0 0OOMEHa.

Pemenue 3aay no reMe: XMMHYECKOE PAaBHOBECHE

CuiibHBIE U CIIa0ble 3JIEKTPOJIUTHI. Cpena
BOJIHBIX pacTBOPOB BEILIECTB: KHUCJas,
HEeUTpanabHasl, IIEJI0YHAsl.

[Tousarue o BogopoaHoM nokasareine (pH)

acTBOpA. [M'uaponus OPTraHUYECKUX 51

HEOPraHUYECKUX BEIIECTB.
JlaGopaTopHas padora
— OIPEAEIICHUE CPEABI PACTBOPOB BEILIECTB C

IMOMOIIBIO YHUBCPCAIIbHOI'O HHAWKATOPA.

NouHoe npowusBeaeHue Boabl. Cpema  BOIHBIX
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PaCTBOPOB: KHCJIOTHA:A, HeﬁTpaHLHaﬂ, mejIodHasd.

Bonoponansiii mokazareins (pH) pactBopa.

['maponus comnen.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.
JdeMoHcTpanus
PaznoxxeHne repokcuaa BoJA0po/ia B MPUCYTCTBUU

kaTanu3aTtopa. [loHaTre 00 37aeKTponn3e

PacCIlJIaBOB M paCTBOPOB COJICH. HDI/IMGHGHI/IC

DJICKTPOJIN3a.

Crenenb okucieHust. OKHUCIIUTEIL 1 BOCCTAHOBUTEID.

BaxHelnme OKUCINTEIIN U BOCCTAHOBUTEIN. MeTox

DJICKTPOHHOTO OajaHca

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu.

Hpoueccm OKHUCJICHUA N BOCCTAHOBJICHU .

JJIEKTPOIIU3 PACTBOPOB U PACIUIABOB BEILECTB.

1P

KonTtposbsHas padota 1 (1mosnyroaue)

KontposnbHas padora 1 (tect B popmate EI'D)

Pa3nen 2. Heoprannueckasi xumus (164\514)

(8+1)u

Tema 4. HemeTasibl

294
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Boruunciaenus
— Macchbl (00b€Ma, KOTMYEeCTBA BEIIeCTBA) IPOIyKTa
PEaKIMK, €CIIM OJTHO U3 BEUIECTB JaHO B BUJE pacTBOpa
C ONPENENIEHHOM  MAacCOBOM  JIOJIEU

paCTBOpéHHOFO BCHICCTBA

Boiuucienus
— JIOJIM BBIXOJA MPOAYKTA PEAKIINHU OT TEOPETUUECKHU

BO3MOXHOI'O

1 Hemeramnel.  IlonmokeHMe  HEMETa/UIOB B
[lepuoauueckoit CHUCTEME XAMHAYCCKHX
hiaemenToB . 1. MenaeneeBa 1 0COOCHHOCTH
CTPOCHUSI aTOMOB.

JleMmoHCcTpauumn

1. O6pa3iel HEeMETaJlIOB.

Bonopon. [lonydenne, puzndeckue 1 XUMUUECCKHE
CBOMCTBA (pEaKIUK C METaJNIaMH U HEMETaJlJIaMu,
BOCCTaHOBHUTEILHBIC CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIE PCaKIH Ha HCOPraHNYCCKUC NOHBI U

KaTHOH BOJIOPOJIA.

['wapuabl. TONIMBHBIC 3JIEMEHTBL.

du3nyecKkre CBOMCTBA HEMETAILIOB. AJUTOTPONUS

HEMETaJIOB (Ha MpUMeEpe KUCIOPOJa, Cephl,

docdopa u yriaepona).

Kucmopoa u 030H. Yriiepoa, HaX0KI€HUE B IPUPOJIE,

AJIJIOTPOITHBIC MO,[[I/I(bI/IKa]_II/II/I. AKTI/IBHDOBaHHBIﬁ

yToJib, afncopOuus. dyiepeHsl, rpadeH, yriiepoaHbie

HAHOTPVOKHU.

JeMoHcTpanuu
2. I'openue cepsl, pocdopa, xxene3a, MarHus B
KHCIIOpO/IE.
JlabopaTopHbIe ONbITHI.

2. Ilonyuenue u coOupaHue ra3os.

XUMHUUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIJIOB

rajJjoreHoB M WX  COCIMHEHUM  (OKCHIIOB,

KHCJIOPOJICO/IEPKAIIMX ~ KUCIIOT, BOJOPOJHBIX
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coenuHenuit). [IpumeHeHue TraJoreHoB U ux

COCTMHCHUH.
["a;IoreHoBOOPOABI. Baxxueiimme KHUCJIOPOJT -
coAepKallrie COCAMHEHUS TaJOT€HOB.
JlaGopaTopHbie Y IIPOMBIIIJICHHBIE CIIOCOOBI

[MOJIYUCHUSA I'aJIOTCHOB. HpI/IMGHCHI/IC rajJorcHoB M HX

COEIMHEHU.

XVUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIIOB.

Cepa u e€ coenunerus. (OKCHIBI, KUCIOPOI-

CoJiepKaIre KHCJIOTBI, BOJIOPOJIHBIE
coenuHenus). Ilpumenenue ceppl U €€
COEIMHEHU.

Cepa. HaxoxaeHnue B mpupojie, CocoObl MOJy4YEHUs,
dbu3ndyeckre U XuMHUUYeckue cBoicTBa. CepoBOJIOPO/I,
cynbuabl. Oxcupn cepsl (IV), oxcum cepur (VI).

CepHI/ICTaH " CCpHasi KHCJIOTBI n ux COJIN.

OCcOoOEHHOCTH CBOKWCTB CEpHOM KHUCIOTHL. [Ipumenenue

Cepbl U €€ COCTUHECHUN.
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JlaGopatopHsble U TIPOMBIIILJICHHBIC CIIOCOOBI

noy4yeHuss Kuciiopojna. DU3NYECKME U XUMHYECKHUE
CBOWMCTBA  KHCIOpOAA

u o30Ha.  [Ipumenenne

KHCJIOPOJa ¥ 030HA. OKCHIBI U IEPOKCH/IBI.

XUMHUYECKHE CBOMCTBA BAXKHEUIINX HEMETAJIOB.

A3ota WU ero COCJTMHCHHA. (Okcumpl,

KHUCJIOPOACOACPIKAIINEC KHCII0TEI, BOTOPOJIHBIC

coequHeHus). IlpumeHeHue a3zoTta U €ro

COCIMHECHUM.
A30T. Haxoxnenue B mpupojie, CriocoObl MOITyUYEHUs,
dbu3nyeckre ¥ XMMHYECKHME CBOWCTBA. AMMMaK,
HUTPUIBI.
Oxcunpl a3oTa. A30THUCTas W a30THASI KHUCJIOTBI U MX
conmi. OCOOEHHOCTH CBOWCTB a30THOM  KHCIIOTHI.
[I[puMmeHeHne a3oTa U €ro COEAWMHEHUW. A3O0THbBIC
yA00peHus.

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX

HeMmeTauioB.  Docdop U ero coeAMHEHUS.
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(Okcuapl,  KHUCJIOPOACOIEPkKAIIUE  KUCIOTHI,

BOJIOPOJTHBIE COCTMHEHUSA ). [Ipumenenue

docdopa 1 ero CoeTMHCHH.

@®ochop.  Haxoxaenue B mpupome,  CrocoObl
MoTydeHus1, GU3NIECKUE M XUMUUYECKHIE CBOMCTRA.
dochunbl u hochun. Oxcunsl hochopa, hochopHas

KHCJIOTa U €€ COJIH

MetadochopHas u niupodochopHas KHUCJIOTHI,
dbocdopucras u pocopHoBaTUCTas KHCJIOTHI.
[[prumeHeHue docdopa U €ro COCAMHEHU.
docdopHbie yao0peHusl.

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX HEMETAIIOB

(yriepoaa v KpeMHHS) U UX COCIMHEHUN

(OKCHIOB,  KHUCJIOPOJCOACPKAIIMX  KHUCIOT,

BOJIOPOJHBIX COEIMHEHUI ). [Iprnmenenue

yriiepoaa, KpEMHHUS U UX COCTUHEHUIA.

OU3NYECKME W XUMHUYECKHUE CBOMCTBA  MPOCTHIX

BEIECTB, 00pa30BaHHBIX yriiepoaoM. Okcu yriaeposa
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(IT), oxcun yrineponaa (IV), yronpHas Kuciiora u €€ COJIH.
[IpumMeHeHHe  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YIJIEPOJAOM, U €r0 COETUHEHH.

Kpemuuii. Haxoxxnenue B mpupoae,  CHOCOObBI
MOJIy4eHHsl, PU3NUYECKHE U XUMUYECKHUE CBOMCTBRA.
Oxcun  kpe\rusa( IV), KpEMHHUEBAs KHUCJIOTA,
cunukatsl. [[puMeHeHne KpeMHUS U €r0 COETMHEHUM.

CTCKHO, €TI0 MOJYUYCHHC, BUJbI CTCKJIA.

1P

— MacCChbl

BCII[CCTB;

— MaccChI

MpUMECHU

Boiuuciienus

BCIICCTBAa MJIHN 0o0bEMa Ta30B IO

(oOBéMa, KoOIMYECTBA

M3BCCTHOMY KOJMYCCTBY BCHOICCTBA, MACCC HIIN

00BEMY OJHOTO M3 Y4YacCTBYIOIIUX B pPEaKIUu

BEIIIECTBA)

IIPOAYKTOB pCaKInM, CCJIXM OAHO N3 BCIICCTB HMCCT

IIpakTueckue padoThl

No 3. PemieHue 3KCIEpUMEHTAIBHBIX 33/1a4 110 TEME
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«[amoreusn.

IIpakTH4yeckue padoTbl 1
Ne 4. Pemienune sxcriepuMeHTaIbHBIX 33/1a4 110 TEME
«Cepa u €€ coeqUHEHUN.
1 IIpakTHueckue padoThl 1
Ne 2. Pemenue skCnepuMEHTAIIBHBIX 3a]1a4 110
teme «Hemeramnsny
IIpakTnyeckue padoTbl 1
Ne 6. PemieHne sxcriepuMeHTaNbHBIX 3a/1a4 110 TEME
«A30T, pocdop 1 UX COETUHEHUS.
KoutpoJubHas padora 2
O6oOmeHne W cucTeMaru3alusi o TeMe 1
«Hemeramnel». Pemenue 3amau B popmare EI'D
8u Tema 5. Merajuibl (21+3)u
1| Metamnsl. [Tonoxenue METaJIOB B 1
[lepuonnueckoi cucTeme XUMUYECKUX

hiaemenToB . . MenneneeBa. OcoOeHHOCTH

CTPOCHUS

AJICKTPOHHBIX  000JIOYCK

aTOMOB
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MCTAJIJIOB.

JdeMoHCTpau

— 00pa3Ilsl METAJJIOB

OO6miass  xapakTtepuctuka  MetauioB |A-Tpynmbl
[leproAMYECKON CUCTEMBI  XMMUYECKUX 3JIEMEHTOB.
Hatpui Y KaJIuu: IIOJIyYEHUE, busznueckue
1 XUMUYECKUE CBOMCTBA, IPUMEHECHUE  MPOCTHIX
BEIIECTB U UX COCAMHCHUIA.
JleMoHcTpanuu

- BzanmonencTBrE METOYHBIX U IMIEJTOYHO3EMETBHBIX
METAJJIOB € BOJOM  (BO3MOXKHO  HCIIOJIb30BaHUE

BUJIEOMATEPUAITIOB)

OO61mast xapaKTepUCTHUKA METAJIJIOB Il A-rpyribt
[lepron4ecKOr CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
Marnuii ¥ KajdblUi:  ToJydyeHue,  (usmyeckue
M XUMAYECKUE CBOMCTBA, IIPUMEHEHHE MPOCTHIX
BEIIECTB U UX coequHeHu. JKECTKOCTL BOJEBI

U CIIOCOOBI €€ yCTpaHEHUS.
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XUMHYECKUE CBOUCTBA BAXKHEUIIINX METAJLJIOB

1
(HaTpuil, Kanuii, KanabI[Ui, MarHui, aTlOMUHUN,
[IUHK, XpOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.
JlabopaTopHbIe ONBITHI
— KA4eCTBEHHbBIC PEAKIIMM HA aHWOHBI M KATHOH
AMMOHHS;
— B3aMMOJICKCTBUE THUAPOKCUIA QIIOMUHHUS C
pacTBOpaMHU KHCIIOT U LIEJIOYEH;
—  KaueCTBEHHbIE pEAKIMH Ha  KaTHOHBI
METaJJIOB
AJTIOMHHMI: TOJy4YeHue, (U3NIeCcKue 1 XUMHYECKHUE 1
CBOICTBA, IPUMEHEHHE MPOCTOT0 BEIIECTBA U €r0
coenuHeHU.  AMQOTEpHbIE  CBOWCTBA  OKCHJA
U TUAPOKCUAA  AJIOMUHUS,  TUIPOKCOKOMILICKCHI
QITIOMHUHUSL.
O06001IeHNe U cucTeMaTH3aus 1o Teme «MeTasibl 1P
riiaBHoM noArpynns». Tect B popmare EI'D
OO6mue  ¢usnueckue CBOMCTBA  METaJIOB. 1

10




CrutaBbl METAIOB. DIEKTPOXUMUYECKUI psifl
HanpsHKEHU METaIIIIOB.
JleMoHCTpanun
— KoJuIeKIusa «MeTajjibl ¥ CIIaBBIY.
— B3aUMOJEUCTBHE MEJU C a30THOU KUCIOTOM

Pa3JIMYHON KOHLIEHTPALIUU

OOmiasi  XapakTepUCTHKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn)  Ilepuoauueckoil  CUCTEMBI
XUMHAYECKUX 3JIEMEHTOB. DU3MYECKHE U XUMHYECKHE
CBOMCTBA XpomMa H €ro coeauHeHud. OKCUIBI H
ruapokcunbl xpoma (II), xpoma (III) m xpoma (VI).
XpoMatbl W IUXPOMAThl, HUX  OKHUCIIUTEIIbHBIC

cBoiicTBa. [lonydyenue u npumMeHeHue xpoma.

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA MapraHiia U €ro
coeauHeHuil. Baxuelmue coequnenus mapranmna (I11),
mapranua (IV), mapranna (VI) u mapranua (VII).

[lepMaHTaHaT Kanus, €ro OKUCIUTEIbLHBIC CBOMCTRA.

OOmue  crmocoObl  MOJYyYEHUS  METAJLIOB.
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Merayutyprus

PaCHpOCTpaHCHI/IC XUMHWYCCKHUX JJICMCHTOB-MCTAJIJIOB

B 3eMHOU KOope. PU3NUECKNE U XUMHUIECKNE CBONCTBA

Kese3a U ero coeuHeHuid. OKCHUIbl, TUIPOKCUIBI U
cosm kenesa (I1) u xenesa (III). [Tonydenue u

IMIPUMCHCHUC JKCJIC3a U €TI0 CIIJIABOB.

Menpb: mnosydyeHue, (PU3HMYECKUE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE POCTOr'0 BEIIECTBA U €TI0
COCIMHECHUMN.

[{uHk: monydeHwe, (QU3NUECKUE U XUMHUYECKHUE
CBOWCTBA, MPUMEHEHUE MPOCTOr0 BEIIECTBA U €TI0
coeauHeHu.  Am@oTepHble  CBOWCTBA  OKCHJIA

U THAPOKCH/AA MMHKA, THAPOKCOKOMIIJICKCHI IIMHKA.

Kopposus metaiuioB. CriocoObl 3aIIUTEI OT

koppo3uu. [I[puMeHeHne MeTaoB B ObITY U
TEXHUKE.
Bouruucienus

— pacy€Thl MacChl BEIIECTBA WM 00HhEMA ra30B
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M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MACcCe WU
00BbEMY OZHOTO U3 YYACTBYIOIINX B PEaKIHU
BEILIECTB; pacYEThl Macchl (00bEMA, KOJIMYECTBA
BEIIIECTBA) MMPOAYKTOB PEAKIIH, €CIIU OJJHO U3
BEIIECTB UMEET MPUMECH;

— pacd€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) IPOAYKTA PEaKUu, €CJIU OTHO U3
BEIIECTB JIaHO B BHJIC PACTBOPA C OMPEACIEHHON

MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA

IIpakTnyeckue padoThbl
No 7. PemieHue 3KCIEpUMEHTAIBHBIX 33/1a4 110 TEME

«MeTasutpl TOOOYHBIX TOATPYTII.

O6o061enne u cucteMaruzanus o teme: «Oomme
cBolicTBa MeTa/uioB. OO0IIME CIOCOOBI MOTYYSHUS

MeTalIoBy. Pabora ¢ rectamu B popmare EI'D

IIpakTueckune padoTbI
No 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 10

TeMe «MeTajuibD.
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O00011eHNEe U cUCTEMATH3aLU 110 TeMe «MeTauIbl

noOouHo noArpynns». Tect B popmare EI'D

O06001IeHNE U cCUCTeMaTH3aIus 10 TeMe «MeTab». 1

TectupoBanue\Pemrenue 3a1a4d B popmare EI'D
1 " emeTnueckas CBS3b BEIIECTB 1
BrinosHeHNe ynpaxHeHU 1o Teme «l 'eHeTnaeckas 1

CBSI3b KJIaCCOB HEOPTAHUYECKUX COETUHECHUI

TectupoBanue\Pemrenue 3amga4u B popmare EI'D
O06oOmeHne W cucTeMaTusalus [0  TeMe 1

«Hewmetamnel. Meramis». Tect B popmate EI'D
1 KonTtpombHas pabota 2 o teme [KonTposbHas padota 3 o teme «Heopranuueckas 1

«Heoprannueckast XUuMHsI» XUMUS
AHaQJIN3 KOHTPOJIBHOM pabOTHI. 1P
AHanu3 KOHTPOJIBHON PabOTHI. 1P
Pa3nen 3. Xumus u xku3Hb (44\8 9)
(4+1)u . Tema 6. Xumus v ’KM3Hb Tema 6. MeToabl MO3HAHNMSI B XUMHH. (10+5)u
XUMHS U KU3Hb

1 Pons xuMum B 00eCIIeUeHUH KOJIOTHUECKOM, 1
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DHEPreTUYECKOW M MHUILIEBOM  OE30MacHOCTH,
pa3BUTHUM MeauuuHbl. [loHsSTHE O Hay4YHBIX
METOJIaX TIO3HAHMUS BEIIECTB M XHUMHUYECKHUX

peaKUnil.

XWMHS THINA: OCHOBHBIE KOMITOHEHTHI, IHIIEBHIE
noOaBku. Poinp XxumMuM B 00€CIEUEHHUM ITHUILEBOU
0e3zonacHoct. Kocmernueckue U napdroMepHbie
cpenctBa. berroBas xumus. [IpaBuia 6e3omacHoro

MCIIOJIb30BAHUS CpEICTB OBITOBO XUMUHU

B HOBCGIIHCBHOﬁ KHN3HHU.

XuMus B CTPOUTENBCTBE. BakHEWIINE CTPOUTEIIbHbBIE
MaTepuayibl  (LIEMEHT, OETOH). XHUMHUYECKOE

3arpsi3HEHUE OKPY KAIOIIEeH Cpe/ibl U €ro MOCIEACTBUS.

[IpencraBienust 006 OOIIMX HAYYHBIX MPUHITUTIAX
[IPOMBIIIICHHOTO MOJTyYEHUS BayKHEHUIIINX

BCIICCTB.

HaquLIe IIPUHOUIIBI OPraHu3aliiud XUMHUYICCKOI'O

Mpou3Bo/IcTBa. [IpOMBITIITIEHHBIE CITOCOOBI TTOTYUYEHUS
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BOKHEUIIMX BeEIIeCTB (HA TpuUMepe MPOU3BOJICTBA

aMMUaKa, CEepHOU KHCJIOTHI, METaHOJIA).

HpOMBIHIJICHHI)IG CITOCOOBI MOJy4uYCHUsA MCTAJJIOB H

CILJIABOB.
[IpoGnema mepepaOOTKH  OTXOJIOB W MOOOYHBIX
[IPOJIYKTOB. Ponb XUMUHU B 00€ecreueHnn
HSHEpreTuyeckor Oe3omacHOCTH. [IpUHIMMBL «3eaEHOM
XUMUNY.
1 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB:

BaKHEWIINE CTPOUTEIIbHBIE MaTepUaIbl,

KOHCTPYKLMOHHBIE MaTe€pUabl, KPaCKH, CTEKIIO,

KepaMHKa, MaTepuanbl ISl  AJIEKTPOHUKH,

HaHOMaTEpHAaJIbl, OPTaHUYECKUE U MUHEPAJIbHBIE

yI00pEHNS.

CoBpeMEHHbBIE  KOHCTPYKLUMOHHBIE  MaTEpHAIbI,

KpaCKH, CTCKJIO, KEpaMHUKa.

Matepuaisl Juid 2JIeKTpOHUuKN. HaHnorexHoorumn

XUMHSIT B CEIIBCKOM  XO03siicTBe.  OpraHuyeckue
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U MUHEpAJIbHbIE YI0OpEHUS.

1XumMus ©  340pOBbE  4YEJOBEKa:  IpaBHiIa

HCIIOJIb30BAHUA JICKAPCTBCHHBIX ITPCIIAPATOB,

[IpaBHJIa 0e3011acHoOro HCIIOJIb30BaHUA

MpenapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM

KU3HU
[TonroroBka k k\p B popmare EI'D (vacts 1) 1P
[TonrotoBka k K\p B popmare EI'D (uactsb 2) 1P
1P [MToroBast KOHTpoJibHasi paboTa Htorosas koHTpoJabHas padota B popmare EI'D 1P
M torosast KoHTposibHAs padoTa B popmare EI'D 1P
AHau3 UTOrOBOM KOHTPOJBLHOMN pabOThI 1P

1 4 B Hepes10, Bcero 35 4, 3 HUX 3 4 —

pe3epBHOE BpeMs

3 u B Heaemo, Bcero 105 4, u3 Hux 10 u

— pe3epBHOe BpeMs

YpoBeHb 00yUeHus

[IpakTrueckue paboThI

KoHTposbHbIE paOOTHI

ba3oBrlit

3

3

Y T1yOJIeHHBIT

8

3)

11




BIIIIa
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