MYHHUHNAAbHOe O10aKeTHOE 00weobpaloBaTeibHOE YUpeKaeHHe
«llIxona Ne67 ¢ yraybaennbim Hiydenne oT/1e/bHbIX NPeIMETOB
umenn [epon Poceniickoii ®enepaunn 3asuryxuua A.A.»

ropoackoro okpyra Camapa ‘
Mpunoxkenue Ne2 x OOIN COO,

yreepxacunoit [1p.355 or 29.08.2025r.

PACCMOTPEHO MPOBEPEHO YTBEPXJIEHO
Ha racenannu 3amecturenn ampekropano  Jlnpektop MBOY «llikona
MCTO/IHHECKOTO VBP / No67»r.0. Camapa
ofnennuenns yaurencit \[ 7 ( ,«‘/f/ Lo > - !
CCTECTBEHHO-HAYHHOIO e : : 7
s H.B.llekounxuna B.B.Honosa

—@/ e MMp.355 o1 29.08.2025r.

i <

C.A Jlepenara

Ip.1 or 28.08.2025r.

Mozaeabnas cuuxponnsupoBannas paGouas nporpamma 6a3oBoro
yraybaénnoro niyuenns npeamera «Xumus» (10-11 KJaccehbl)

(ID 9213560)
y4ebuoro npeamera «Xumus. Balossrii YPOBEHbL»
nas obyuaomuxes 10 - 11 kaaccon
(ID 9213601)
yuebnoro npeamera «Xumusn. Yriay6aennsiii YpoBenb»

ans obyuatomuxes 10 -11 kaaccos

Camapa2025



INOACHUTEJIBHASA 3AIIMCKA

MopenbHasi CUHXpOHU3WpOBaHHasi pabouasi mporpamma no Xumuu (0a3oBbIA U
yrayOJeHHbId ypoBHM) Uil oOywaromuxcsi 10-11 kimaccoB cocTaBiieHa Ha OCHOBE
CIEAYIOIIMX HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB:

1. ®enepanbublii 3aK0H 0T 29.12.2012r. Ne273-03 «O06 o6pazoBanuu B Poccuiickoit
denepannn»

2. ®enepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO OOIIETO
ob6pazoBanus (I[Ipukaz MunucTepcTBa 06pasoBanus u Hayku Poccutickoit denepanmu
oT 17 mast 2012 r. Ne413»).

3. ®enepanbHasg paboyasi mporpamma CperHero oomero oOpa3zoBaHUs IMpeaMeTa
«Xumus» (s 10-11 xmaccoB oOpazoBaTenbHbIX Opranu3aiuii). ba3oBblil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. ®enepanbHas paboyas mporpamma CpeaHero oOUiero oopazoBaHusl MpeaMeTa
«Xumus» (s 10-11 kmaccoB 00pa3oBaTeNbHBIX OpraHu3aluid). Y TiayOneHHBIH
ypoBeHb. — MockBa, UCMO. — 2025.

c yuérom Konuenuuu mnpenogaBaHus ydyeOHOTO TmpeaMeTa «XUMHUSD» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoilt @enepannn, peaanu3yomux OCHOBHbIE
oOmeoOpazoBarenbHble  mporpamMmbl  (yTBepkaeHa  Pemenumem — Komnerun
Munnpocsemenusi Poccuu, npotokon ot 03.12.2019r. Ne I1K-4BH) u denepanbHo
paboueil mporpaMMbl BOCITUTAHMUSL.

OcHOBY TMOAXOJOB K pa3pabOTKe MOJAETHbHON CHHXPOHH3WPOBAHHOUW paboueit
nporpaMmbl  0a30BOT0 M yIIIyOJIEHHOTO H3ydeHHs mnpeaMera «Xumus» B 10-11

KJlaccax, K OMpENeNIeHUI0 OOIIel CcTpareruu OOy4deHUs, BOCIUTAHUS U Pa3BUTHS



oOydaromuxcst ~ cpeacrBamMu  ydyeOHoOro  mpeaMera  «XHUMHS» — COCTaBWIU
koHuentyainbHble TosiokeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJeH,
colepKaHus, pe3yJIbTaTOB OOy4YeHHUsS ¥ TPEOOBAaHWM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

N3yuenne mnpenMera, peaquzyemMoe B YyCIOBUAX AU epeHIIMPOBAHHOIO,
npouabHOr0  00y4YeHMs, TMpPHU3BaHO OOeCHeunuTh OOIIe00pa30BaATEIbHYI0 U
OOILIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIsl aanTaluu
UX K OBICTPO MEHSIIOIIMMCS YCIOBHSIM XU3HU B COIIUYME, a TaKkKe JUIsl IPOIOJKEHUS
0oOy4eHHS B CPEIHUX CHCIUATBHBIX U BBICIINX YUCOHBIX OpraHU3AlMIX, B KOTOPBIX
XUMUS SBIISAETCS OAHOU U3 MPUOPUTETHBIX TUCHIUTLIIUH.

B cooTBeTcTBUM ¢ JaHHBIMHU TMOJOXKEHUSMHU MOJEJIbHAS CUHXPOHU3UPOBAHHAS
pabodass mporpamma cpeaHero o6Omiero oOpazoBaHusi (0a30BBbIl  YPOBEHB):
yCTaHaBJIMBaeT  00s3aTelbHOE  (MHBAPUAHTHOE)  MPEIMETHOE  COJEp KaHue,
OTnpeJeNsieT KOJINYECTBEHHbIE U KaUeCTBEHHBIE €T0 XapaKTePUCTUKU Ha KaXJIOM dTarle
W3Y4YCHUS TIPEeIMETa, IpeIyCMaTPUBACT MPUHIIAITH CTPYKTYPUPOBAHUS COACPKAaHUS U
pacrpeneneHus ero o KjiaccaMm, OCHOBHBIM pa3jiejiaM U TeMaM Kypca JaéT IpUMepHOe
pacmpeneiieHue Y4eOHBIX YacoB IO TEMAaTHUYECKHM pasliejiaM, PpPEKOMEHIYeT
MPUMEPHYIO TIOCIEAOBATEILHOCTh HU3YUYEHUSI OTACIBHBIX TEeM Kypca C Y4ETOM
MEXIPEIMETHBIX M BHYTPU TMPEJAMETHBIX CBS3€H, JIOTUKM Y4YeOHOro mpoIliecca,
BO3PACTHBIX OCOOeHHOCTe ywamuxcssi 10-11 kmaccoB; maéT METOIUYECKYHO
MHTEPIPETALNIO 1IeJIel N3YUCHHS MpeMeTa Ha YPOBHE: COBPEMEHHBIX TPUOPUTETOB B
CUCTEME CcpefHero oobmiero oO0pa3oBaHMs, COJEPKATEIBHOW XapaKTePUCTUKU
IJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUSI OCHOBHOW 00pa30BaTEIbHONM MPOrpaMMBbl
cpenHero o6imero o0pa3oBaHUS (JUYHOCTHBIX, METANpPEJAMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJIOB Y4€OHO-MIO3HABATEIHHON MEATEIPHOCTH YYEHHUKA MO OCBOEHUIO
coaepkanus mpeamera. [lo BceM Ha3BaHHBIM TMO3UIIMSAM B Mporpamme coOJIroAeHa
MpeeMCTBEHHOCT, ¢ DenepanbHOoil pabodeil mporpamMMoil OCHOBHOTO OOIIIETro

oOpazoBanus 1o xumuu (17151 8—9 kaccoB 00pa3oBaTeNIbHBIX OpraHu3alfii, 6a30BbIi



yposHel

YPOBCHb).

MOI[GJ'IBH&H CUHXPOHU3UPOBAHHAA pa60qa${ ImporpamMmma HUMCCT OcJb
CHUHXPOHU3HUPOBATL COJACPIKAHHC y‘-IC6HOFO npeaMeTa ajisi HU3y4dCHUS IIPCAMCTa

«Xumus» B 10-11 knmaccax B paMkax MyJbTUIPO(GUIBHOTO y4eOHOTO TUIaHa.

Hemu u 3agaum yueOHOro mnpeaMera «XUMHUS» B COOTBETCTBYIOLIEM pasjelie
MIpOrpamMMBbl MPEACTABIEHBl COBMECTHO, KaK JJIA 0a30BOr0, mak u O0is yenyOaéHHO20
11

B paznene Ilnanupyembie pe3ynbTaThbl OCBOEHHUSI y4eOHOro mpeamera «XuMUsD)
CUHXPOHU3AIIMS MPEJCTaBICHA B BUJIE JOMOJHEHUS K 0a30BOMY YpOBHIO, 2 UMEHHO,
[IpeameTHBIE pE3yNbTaThl, JOCTUTAEMbIE OOYYaIOMIUMUCS Ha YIIIyOJIEHHOM ypOBHE
M3YYCHNUS XHMHH, BBIICICHBI KyPCUBOM .

B pasnenax Copepxanue matepuasiia U TemaTHdyeckoe MIIaHUPOBAHUE UMEETCS
BBIICICHHBIN MATEpHAl, MMEIONUINII MOJYepKUBAHMe’ KaK Ha 06a30BOM, TaKk W HA
yIIyOnEHHOM YPOBHSIX, KOTOPBIH HM3y4yaeTcsl B O3HAKOMUTEIBHOM IIJIaHE U HE
BKJIIOYAETCS B COCTaB MPeAMETHBIX pe3ynbTaToB ocBoeHust OOIT COO.

B pazmene TemaTtnueckoe MIaHUPOBAHUE MPHUHIUI CHHXPOHU3ALWU TPOSIBICH
CJIEYIONMM 00pa3oM: 4achl HEACNbHOW HArpy3Kd i YrIyOnEHHOro u 0a30BOTO
YPOBHEW yKa3aHbl TAKUM 00pa3oM, YTO OJHA TeMma (OJUH Yac B HEACIN0) €IMHA JIs
JIBYX YPOBHEH, a OCTAJIbHBIC JIBA Yaca U TEMbI HEJIEIbHON HArPY3KHU JIs YIITYOJIEHHOTO
YPOBHSI yKa3aHbl B CTPOKAX HUXKE U TOJIBKO JUIsl 3TOTO YpOBHsI. YacTh pe3epBHBIX YACOB
MO3BOJIAJIA BCTPOUTH HEOOXOIMMOE KOJIMUYECTBO YacOB B TEMaxX M3YUCHHs, a TAKKe
OpraHU30BaTh U TEMAaTUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK M Ha yriayOiaE¢HHOM
YPOBHSIX, 1 UTOTOBOE MOBTOpeHuE; B rpadax «KoamdyecTBo 4acoB yka3aHbI TaKKe Te

4ackl, KOTOPbIE B3STHI U3 pe3epBa (YKazaH CUMBOJI «P»).

1

Kypcusom B TekcTe mporpammbl B pasgenax «Lenn n 3agaum», «lpeameTHble pesynbTaTbl» BblAeNEHbISNEMEHTDI,

KOTOpble NpeAcTaBaAeHbl 418 U3yYeHUA Ha yraybnéHHOM ypoBHe

2

NopyepKnBaHne mmeeT martepuan, KOTOprVI n3yyaetca B O3HAKOMUTE/NIbHOM TnMJlaHEe W He BKAKOYaeTCA BCOCTaB

npeameTHbIX pe3ynbTaTtoB ocBoeHua O0MN COO

4



[Ipu ¢opmupoBanun TemMaTHYECKOrO IJIAHUPOBAHUS MPEILyCMAaTPUBAJIOCh
pacnpeziesieHre YacoB BHYTPHU TEM U MEXKAY TEMaMHU C 1I€JIbI0 00ECIIeUEeHUs HEJIEIbHON
Harpy3ku s OOydaroluxcs, HU3y4YalollUX XUMHUI0 Ha YIriayOlnEHHOM YpOBHE.
[Tepepacrpenenenue 4acoB MEXAY HEKOTOPbIMM TE€MaMM I103BOJIIO COXPAHUTh
TEMaTUYECKUI yuyeOHbIN 00bEM MaTepHualla, UCII0JIb30BAHUE PE3EPBHBIX YACOB TAKKE
o0ecreunsio Hajauyue Y4YeOHBIX YacoB Ha 0O0O0OIEHHE, WTOTOBOE IMOBTOPEHHE WU
KOHTPOJIb y4yeOHOro martepuaina. TakuM o0pa3oM, CHHXPOHHU3ALMS TEMATUYECKOTO
IUIAaHUPOBAHUSA 0a30BOro M yriyOJIEHHOIO YpPOBHEM M3Y4YEHHS] XUMHUU MOJIHOCTBHIO
COXpaHWJIa COAEpKATEIbHBIA acrneKkT mnporpamMmmbel KypcoB 10-11 kmaccoB s
MYJIbTUIPO(GUIBHOIO yU4eOHOI O IIIaHa.

JlaHHasi mporpaMma SIBIISIETCS OPUEHTHPOM JIJIsi COCTABICHHS pabOUYMX MPOrpaMM,
aBTOpPHl KOTOPBIX MOTYT TPEUIOKHTh CBOM TMOAXOA K CTPYKTYPUPOBAHHIO U
MOCJIC0OBATEILHOCTH H3YYEHHsI Y4YEeOHOro Marepuaia, a TaKXKe CBOE BUICHHE
OTHOCHUTEIIFHO BO3MOKHOCTH BBIOOpa BapUAaTHUBHOW COCTaBISIONIEH CONEpIKaHUs
npeaMeTa JTOTOJHUTEIBHO K 00s13aTeNIbHON (MHBApUAHTHOM) YacTU €ro COAepKaHUs
B paMKax pe3epBHbIX 4acoB. Pe3epB ydeOHOro BpEMEHM pEKOMEHAYeTCs MJis
peanu3aly aBTOPCKHUX TOAXOJOB K HCHOJb30BAHUIO pa3HOOOpasHbIX (QopM

opraHu3zaiuu yaeOHOro rmpoiiecca.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEMETA «XUMMUSD»

Xumudeckoe oOpa3oBaHHE, TOJIYy4aeMOE€ BBIMYCKHUKAMHU CPEIHEH  IIKOJIbI,
ABJISIETCSI HEOTHEMJIEMOM YacThI0 MX 00pa30BaHHOCTH. OHO CIIyKHUT 3aBEpILAIOIINM
ATAliOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITIOUEBBIX
IIEHHOCTEHW, TMPHUCYIIUX [EJIOCTHOM CHUCTEME€ XHMHUYECKOTO oOpa3oBaHUs. OTH
IIEHHOCTH KacaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, POPMHUPOBAHUSI MUPOBO33PEHUS U
oOIIel KyJbTyphl YEJIOBEKA, a TaK)KE€ DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3JI0POBBIO M IPUPOTHOM cpesie. Peanmusyercs XuMudaeckoe 00pa3oBaHHe



yUaluXxcsl CpeaHEN MIKOJbl CPEICTBAMH YU4€OHOTO NMpeaMeTa « XUuMHUsD», COAepKaHue
U TOCTPOEHHE KOTOPOTO OMPEIENCHbl B Iporpamme ¢ y4€TOoM CHEHH(PHUKU HAYKU
XUMHH, €€ 3HAUYCHHUS B TIO3HAHWM MPUPOJIBl U B MaTepUaIbHOU >KM3HMU OOILECTBa, a
TakkKe ¢ Y4ETOM OOIIMX MeNied W MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeHeTo 0011ero oopasoanus B Poccuiickoit deneparuu. Tak,
Hampumep, Tpu  (QOPMUPOBAHUHU COJEPKAHMUS TpeaMeTa «XUMHS»  YUTCHbI
CJIEIYIOLIUE TIOJIOKEHUS O crielu(PUKe U 3HAYCHUU HAYKU XUMUU:

XUMHUsL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0coOyio poib B
COBPEMEHHOW [IMBUIIM3ALMHU, B CO3JaHUN HOBOM 0a3bl MaTepuanbHOU KyJIbTypbl. OHa
BHOCUT CBOH BKJIaJ B (OPMHUPOBAHHME pALMOHAIBHOTO HAYYHOTO MBIIUJICHUS, B
CO3JaHUE UEJIOCTHOIO TMpPEACTaBICHUS 00 OKpYXalolleM MHpE KakK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XUMHUU HAa OCHOBE IOHMMAaHUS
BEIIECTBEHHOTO COCTAaBa OKPYXKAIOWIETO MHUPA, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JaCTsIMU IPUMEHEHUS.

CoBpemeHHass XMMHS KaK HaykKa CO3MJaTelbHas, KakK HayKa BBICOKHX
TEXHOJIOTHI HallpaBJieHa Ha pelIeHue riI00albHbIX MPOOJEM YCTOMYMBOTO Pa3BUTHUS
YeJ0BEYeCTBA —  CBIPBEBOM, OHEPreTUYECKOM, IHUUIEBOM, JKOJIOTMYECKOU
0e30macHOCTH M OXpaHbl 3/0pOBbs. TeCcHO B3aUMOJAEWUCTBYS C JpPYrUMU
€CTECTBEHHBIMU HAayKaMH, XUMHUs CTalla HEOThEMJIEMOM YaCThbI0 MUPOBOU KYJIBTYDHI,
HEOOXOMMBIM YCIIOBHEM YCIEIIHOTO TPYAA U )KU3HU KaXKJ10T0 YjeHa 00I1ecTBa.

B cootBetcTBUM ¢ oOmuMu nensimu u npuHuunamu COO copepkaHue mpeamera
«Xumus» (10-11 kmaccel, 0a30Bblii  ypOBeHb H3Yy4Ye€HHS) OPHUEHTUPOBAHO
MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOyYarOMIMXCs, HEOOXOUMYIO
UM JUIsI BbIpaOOTKM MHPOBO33PEHUYECKHMX OPHUEHTHUPOB, YCIEUIHOTO BKIIOYEHHUS B
’KU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHUs B PA3IMYHbBIX 001aCTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMUEM.

CocrapisiomumMu  OpeaMeTa «XuMus»  ABJISIOTCS  0a30BbIe  KypChl  —

((OpFaHI/I‘ICCKaH XUMUSA» H ((061_[[8_5{ U HCEOpraHru4dcCkad XHMHA», OCHOBHBIM



KOMIIOHEHTOM COJIEP>)KaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKu: cHCTEMa
3HaHUU 10 HEOPTaHWYECKOM XMMHUHU (C BKJIIOUEHUEM 3HAHUH U3 OO0l XUMHH) U
opraHndeckon xumuu. DopMHpOBaHHME NaHHOW CHCTEMBI 3HAHUW IPU W3YYECHHUH
npeaMeTa 00ecrneunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pasus BEIIECTB
Ha OCHOBE OOILIMX NOHATUMN, 3aKOHOB U TeOopHil XUMUU. CTpyKTypa COJIep:KaHUsKYPCOB
— «Oprannueckas xumus» U «OO0IIasg ¥ HEOpraHUYeCcKask XUMuUs» cHOpMUPOBaHA B
nporpaMMe MO XWMHUH Ha OCHOBE CHCTEMHOIO MOJIXOJa K H3Y4YEHHMIO y4eOHOro
MaTepuaga U OOYCIOBIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce opraHM4eckoil XMMHH BEIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPTraHUYECKUX
COEMHEHNH, a TAKXXE HA YPOBHE CTEPEOXUMHUUYECKUX UDIICKTPOHHBIX IPEICTABICHUN
o cTpoeHuu BeuiecTB. CBeneHuss 00 M3ydaeMbIX B Kypce BELIECTBaxX JaloTcs B
Pa3BUTHH — OT YTJIIEBOAOPOIOB JIO CIOKHBIX OMOJIOTMYECKU aKTUBHBIX cOequHEHUN. B
Kypce OpraHMYeCKON XHMMHH MOJYy4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUs NMEPBOHAYAJIbHBIE NPEICTABICHUS O XUMHUYECKOU
CBA3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHMS, O XUMUYECKON PEAKIIUH.

B npenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCS U3yUYECHHBI HA YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUSI TEOPETUUYECKUN MaTepuan U (HaKTOIOTHUECKUe
CBECHMS O BEILIECTBAX U XUMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce «O01ias u
HEOpraHWYecKass XUMHs» OOy4YaroMIMMCSl MPEAOCTaBIIAECTCS BO3MOXHOCTh OCO3HATh
3HaYeHUE MEPUOJIMYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOJI0JIOTHUYECKUX
MO3ULIUNA, TTy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIUU 3TOro 3aKoHa — OT
obobmaromieit 10 oOBACHSIONICH W MporHo3upyloiei. EnuHas cucteMa 3HaHHUM O
BAKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHMH, CBOMCTBAX U NPUMEHEHUH, a TAKXKE
O XHMMHUYECKMX PpEAKUUSIX, HX CYIIHOCTH M 3aKOHOMEPHOCTSX NPOTEKAHUS

nomonHsieTcss B kypcax 10 m 11 kimaccoB aneMeHTamMu COJep KaHHs, UMEIOIUMU



KyJbTYPOJIOTUUECKMI U TPUKIAJAHOW XapakTep. OTHU 3HAHUSA CIOCOOCTBYIOT
NOHUMAaHUIO B3aMMOCBSI3M XMMHUHM C JPYTUMH HAyKaMH, PACKPBIBAIOT €€ pOjb B
MO3HABATEJIBHON M  MPAKTHUYECKOW JIEATEIBHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXCHHSI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU M MPAKTUUECKUX
NPWIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEN, KPUTUYECKH OCMBICIINBATh
uHboOpMaIIMI0O UM TOPUMEHSATh €€ s TOIMOJHEHHWS  3HAHWM, pellleHus
MHTEJUIEKTYaJbHbBIX U SKCIEPUMEHTAIBHBIX HCCIIe0BATENbCKUX 3a1a4. Coaepikanue
yueOHOro mpeameTra «XUMUS» JaHHOTO YPOBHS H3YyUEHHUS OpPUEHTUPOBAHO HA
dbopMmupoBaHre y OOYYarONIUXCSI MHUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHUSA
¢unocopckux wuaeH, TAKUX KaK: MAaTepUaIbHOE €IWHCTBO HEOPraHWYECKOro U
OpraHU4EeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOCHHEM,
II03HABAEMOCTb IIPUPOIHBIX SIBJICHUH ITyTEM dKCIIEPUMEHTA U PELLICHUS TPOTUBOPEUHIA
MEXIy HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIU
XUMHHM B PELIEHUH D3KOJOTUYECKUX MpoOjeM, a Takxke MnpoliemM cOepexeHus
HSHEPreTUYECKHUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUI U MaTepUaJIOB.

B mutane pemeHus 3ajad BOCIIUTAHMS, PA3BUTHA M COLMAIM3ALMHN OOYYAOIINXCS
IIPUHATBIE TOPOrpaMMOMl MO XUMHUM TNOIAXOABI K OIPEAEICHUIO COACPXKaHUA U
MOCTPOCHUST MpEAMETa MpelycMaTpuBalOT  (QOPMUPOBAHHME Yy OOyYarommxcs
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOIIMX 0a30BO€ 3HAYCHHUE ISl PA3ITHYHBIX
BUJIOB JICATEIBHOCTH: pEIICHUs TpoOJieM, TOUCKa, aHaimm3a U O00padOTKU
uH(pOpMaLUKA, HEOOXOIMMBIX [UIl MPUOOPETEHHs  OIbITa NPAKTUYECKOM U
MCCJIEN0BATENIBCKON NEATEIbHOCTH, 3aHUMAIOIEN BaKHOE MECTO B IIO3HAHUH XUMUMU.

XUMHs Ha YPOBHE YriIy0JIEHHOTO M3y4YeHMsl 3aHMMAcT BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus ywamuxcs 10-11 kmaccoB. U3ydenwue
npeaMera, pealn3dyeMoe B YCIOBUSIX UG GEPEeHIIMPOBAHHOTO, MPO(UIBHOTO

oOy4eHusi, MpU3BaHO 0bOecneunTh O0O0IEe00pPa30BATENbHYI0 M OOIIEKYJIbTYPHYIO



HOJArOTOBKY BBIITYCKHHUKOB IIKOJbI, HEOOXOOUMYIO A aJanTalMd HX K OBICTPO
MEHSIOLIMMCSI YCIIOBUSM >KU3HHU B COLIMYME, a TAKXKE JJI NPOAOKEHUSI O0yUeHUs B
Opranu3anusx npohecCUuoHaILHOTO0 00pa30BaHus, B KOTOPBIX XUMHUS SIBISETCS OJTHOU
U3 TPUOPUTETHBIX JUCHUIUIMH. B mporpaMMe mo XuMUM Ha3HAa4YEHHE
npeaMera

«XUMHS» ~ TIOJly4aeT  MOAPOOHYIO  MHTEPIPETalni0 B COOTBETCTBUH  C
ocHoBononaramumu  nojoxkenuamu GI'OC COO o B3auM0O00YCIOBICHHOCTH
LeJIel, cofepXKaHusl, pe3yJbTaToB 0Oy4eHHs UM TPEeOOBAHMN K YPOBHIO IOATOTOBKH
BBIMTYCKHUKOB. (CBHUIETENILCTBOM TOMY SIBIISIIOTCS CIIEAYIOIINWE, BBITOJHSIEMBIC
POrpaMMOil 0 XUMHUU (QYHKITUH:

WH(GOPMALIMOHHO-METOIUUECKAasl, pealn3anns KOTOpoil o0ecreynBaeT MoyueHue
NPEJICTaBICHUS O LIEJAX, COACpKAHUM, OOIIel cTpaTeruu OOy4eHHsl, BOCIIUTAHUS U
pa3BUTHS O0YYAIOIINXCS CPEACTBAMH MPEAMETA, H3y4aeMOro B paMKax KOHKPETHOTO
npodus;

OpraHM3alMOHHO-TJIAHUPYIOIIAsi, KOTOopas IMpPeayCMaTpUBAcT  ONpEJEICHHUE:

MPUHIIUIIOB CTPYKTYPUPOBAHUSA U TIOCTIEIOBATEIBHOCTH H3yUeHHUS YIeOHOTO
MaTepuana, KOJIMYECTBEHHBIX U KAY€CTBEHHBIX €T0 XapaKTEePUCTHK;

HOJIXOJ0B K (POPMHUPOBAHUIO COJEP’KATEIBHON OCHOBBI KOHTPOJS M OLICHKH
0o0pa30BaTeNbHBIX JOCTHKEHUH O0y4arouMxcs B paMKaxX HTOrOBOM aTTecTalud B
(dbopMe eTMHOTO TOCYIaPCTBEHHOTO YK3aMEHa M0 XUMHH.

[Tporpamma niyist yriryOJI€HHOTO N3YUYEHUS] XUMUU:

yCTaHaBIMBAET HWHBAPUAHTHOE TPEIMETHOE COJEp)KaHue, oO0s3aTeNbHOE IS
M3YYCHHUS B paMKax OTACIbHBIX Mpoduiieii, mpexycMaTpuBaeT pacrpesesieHne u
CTPYKTYpUPOBaHHE €T0 MO KJaccaMm, OCHOBHBIM COJEP>KATEIBHBIM JIMHHSIM/pa3ienam
Kypca;

naéT TpPUMEpPHOE pachpeneieHne Y4eOHOTO BpeMEHH, PEKOMEHIYEeMOTO IS
W3YYCHUS OTACTHHBIX TEM;

npeaaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh M3YYEHHsI yUeOHOro Marepualia C

yT—IéTOM JIOTUKHU MMOCTPOCHUA KypCa, BHYTPUIIPECAMETHBIX U MCKIIPCAMETHBIX CBHSCﬁ;



NAET METOAWYECKYI0 HMHTEPIPETALMIO LIEJIe W 3aJa4 HM3y4eHUs MpeaMera Ha
yrayOnE€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEAHETO
oO1ero o0Opa3zoBaHus, COJIEPKATEIbHON XapaKTEPUCTUKH TIJIaHUPYEMBIX PE3YIIHTATOB
OCBOCHHMSI OCHOBHOM 00pa3oBaTesIbHOM MPOTpaMMBbI CPETHEro OOIIero oOpa3zoBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEMETHBIX), & TAKAKE C YUETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JCHCTBUN 0OyYaromierocs IO OCBOCHHUIO COJIEPKaHUS
npeaMeTa.

[To Bcem mo3unusiM B IporpaMMe N0 XMUMHUU MPENYCMOTPEHA MTPEEMCTBEHHOCTD C
oOy4eHHEM XMMHHM Ha YpOBHE OCHOBHOro ooOmiero oOpazoBanusa. [IporpamMma mo
XUMUHU CIY>KUT OPUEHTUPOM [IJIsi COCTABJICHHUS aBTOPCKUX paboyux mporpamm. 3a
npejeaaMyd YCTaHOBJICHHOM MPOrpaMMON MO XMMUU 00s3aTeIbHON (MHBapUaHTHOMN)
COCTABJISIIOLIEH COAepKaHUsA y4eOHOro MnpeameTa «XUMHUsS» OCTAETCS BO3MOXKHOCTb
BbIOOpa €ro BapUaTHBHOW COCTaBISIOLICH, KOTOpas JOJDKHA ONPENENATbhcs B
COOTBETCTBHHM C HAMPABIEHUEM KOHKPETHOTO poduiist o0yueHusi. ABTopamu padboumnx
IpPOrpaMM MOKET OBITh NPEJJIONKEH MHOM MOAXOJ K CTPYKTYPHUPOBAHHUIO YYEOHOIO
MaTepuaja U Mocjiel0BaTeIbHOCTH €0 U3y4YeHHs], CBOE BHJEHUE MyTel U CIOCOOOB
(GOpMHpPOBaHUSI CUCTEMBI TMPEAMETHBIX 3HAHUM, YMEHUH M BHUIOB Y4YEOHOU
JESITEIbHOCTH, a TAKXKE CUCTEMbI CIIOCOOOB M METOJAMYECKUX MPUEMOB IO PA3BUTHUIO
Y BOCIIUTAHUIO O0yYarOITUXCH.

B cootBercTBUM ¢ koHUenTyanbHbIMU TIONOkeHUsIMU PI'OC COO o HazHaueHUH
MpeAMETOB 0a30BOTO M YIIIyOJIEHHOTO ypOBHEW B cucTeMme nudQpepeHIrnpoBaHHOTO
00y4eHUs Ha YPOBHE CpeIHEro 00111ero 00pa30BaHUsl XUMUS HA YPOBHE YIi1yOJIEHHOTO
W3Y4YEHUS] HAINPABIECH HA PEaJU3aLMI0 MTPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TaroM
MOJIyYeHUs] XHMHYECKOro O00pa3oBaHUsl B paMKax H3Yy4YEHHUs CIEHUaJIbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCLHUIUIMH B By3aX U OpPraHu3alusaX CpeIHEro
podeCCHOHATLHOTO 00pa3oBaHus. B 3Tol CcBS3M u3ydeHue mpeameTa «XUMUS)
OpPUEHTHUPOBAHO PEUMYILECTBEHHO HAa  paclIupeHue U yrayOneHue

TEOPETHUECKOW M  TPAKTUYECKON TOATOTOBKHA OOYyYaIOIIUXCH,
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BBIOpABIIUX OMNpeneaEéHHbId TPpoduiab 00ydYeHUsl, B TOM YHCJIE€ C MNEPCHEKTUBOU
MOCJICAYIONIETO  MOJYYeHUST  XHMHYECKOro  OoOpa3oBaHUs B OpraHU3alMsIX
npodeccuonanmbHoro obpaszoBanms. B cBere TpeboBammit DPI'OC COO «x
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHON IPOTPaMMBbI
cpeaHero o0I1ero 00pa3zoBaHus U3yUYCHHUE MPEIMETa « XUMHUS» OPUEHTUPOBAHO TAKKE
Ha pelieHUe 3a/ad BOCIUTAHUS M COIHMAIBHOTO PAa3BUTHSA OOYYaIOIIMXCS, Ha
dhopMUpOBaHUE Y HUX OOIICHHTEIUICKTYaIbHbIX YMEHHMM, YMEHHM pallMOHaIN3aIun
yqeOHOro Tpyaa ©  OOOOMIEHHBIX  CHOCOOOB  JEATEIBHOCTH, HMEIOIIUX
MEXAUCHHUIUIMHAPHBINA, HAATPEAMETHBIN XapaKTep.

XuMus Ha ypOBHE YTIIYONEHHOTO M3Y4YEHUs BKIIIOYAET YriayOJIEHHBIE KYPCHI —
«Opranndeckas xumMus» U «OO0mas U Heopranudeckas xumus». [Ipu onpenenenun
MOAXO0JI0OB K OTOOPY M CTPYKTYPHOM OpraHu3aiidyd COACpKaHUS ITHUX KypCOB B
MporpaMMe Mo XMMHUH 3a OCHOBY HpUHATHI nojioxkeHuss GPI'OC COO o paznmuumsax
0a30BOro u yriy0Ja€HHOro YpOBHEH U3ydeHHS IIpeaMeTa.

OcHoBY cojiepaHus KypcoB «Oprannueckas Xumus» 1 «O0111as 1 HeopraHudeckas
XUMUS» COCTABIIICT COBOKYITHOCTh MPEIMETHBIX 3HAHUN M YMEHHMA, OTHOCSIIUXCS K
0a30BOMY YpOBHIO H3Yy4YeHHsS IIpeaMera. OJTa CHCTeMa 3HaHWW TOoJydaeT
OTPENICIEHHOE TEOPETUYECKOE JIOMOJHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OO0JbIHi 00bEM (hakTomornueckoro Marepuana. Ha yriyOonéHHoM
YPOBHE M3YyYCHHUS IpeaMeTa oOeclieueHa BO3MOYKHOCTB3HAYUTEILHOIO YBEITMYCHUS
00bEMa 3HAHUN O XMMHYECKHX DJIEMEHTAX M CBOMCTBAX HMX COCIMHEHUN Ha OCHOBE
pacupeHuss ¥ yrIIyOJeHUsS NPEACTaBISHUM O CTPOCHHH BEIIECTBA, XUMHYECCKOMN
CBSI3U M 3aKOHOMEPHOCTSIX TPOTEKAHUS PEaKIIMi, paCCMATPUBAEMBIX C TOUKH 3PEHUS
XUMUYCCKON KWHETUKH W TEPMOJMHAMHKHU. V3ydeHWe MEepHOIUYECKOTO 3aKOHA H
[Teproauyeckoil CUCTEMBbl XMMHUYECKHX JJIEMEHTOB Oa3MpyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHWUYECKHX TPEJCTABICHUSAX O CTPOSHHWM aToMa. XWMHYECKas CBS3b
0OBSICHSCTCS C TOYKH 3PSHHS SHEPreTHYSCKUX M3MEHEHUN Npu ¢& oOpa3oBaHUHU
U pa3pylUIeHHHU, a TaKXe C TOUYKHU 3PEHHUS MEXaHU3MOB €€ 00pa3oBaHUS.
N3yyeHne THUIIOB peakIuii JOMOJHSAETCS (GOpMUpPOBAHUEM TMPEACTaBICHUN 00

QJICKTPOXUMHUYCCKHUX IMPOHCCCAX U IJICKTPOJIU3C PACIITIABOB U PAaCTBOPOB BCHICCTB. B
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Kypce OpraHMyecKod XHMHH TMPU PACCMOTPEHUM PEAKIIMOHHONM CHOCOOHOCTH
COEIMHEHUN yJensieTcsi 0co00e BHUMAaHHUE BOMpocaM 00 3JIEKTPOHHBIX 3 dexTax, o
B3aMMHOM BJIMSIHUHA aTOMOB B MOJIEKYJIaX U ME€XaHu3Max peakiuil. Ocoboe 3HaueHue
UMEET TO, YTO Ha COJEPKaHHE KypCOB XMMHUHU YTIYOJIEHHOTO YPOBHS MU3YYECHUS JJIs
KJIACCOB OMpeeEHHOTro Mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MPeIMETHBIX 3HAHWN) OKa3bIBAIOT BIIUSHUE CMEKHBIC
npeaMeTbl. Tak, Hampumep, B COJAEpXKaHUU MpeaMeTa JJisi KIacCOB XHUMHUKO-
¢buznueckoro npodwmwiast Oonblioe 3HAUYECHUE OyAYT HMETh 3JEMEHTHl Y4eOHOro
MaTepuaia no oouieit xumuu. [Ipyu u3ydeHuu mpenMera B JaHHOM Cilydae akKIEHT
OyneTr craenaH Ha OOIIHOCTh METOJIOB TMO3HAHUA, OOLIHOCTh 3aKOHOB M TEOpUM B
XUMHA W B (U3MKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKyJspHas TeOopus B
¢u3MKe), 3aKOHbl COXPAHEHUs MAacChl M HHEPruH, 3aKOHbl TEPMOIMHAMMKH,
ANEKTPOJN3a, MNPEACTABICHHUS O CTPOEHUM BEUIECTB M Jpyroe. B coaepxanuu
npeaMera AJis KJIAcCOB XMMHUKO-OMOJIOTHUECKOro npoduiis OOIbIINNA yAETbHBIA BeC
OyaeTr UMeTh opraHudeckas XuMus. B 3Tom ciiydae nmpenocTaBiseTcs BO3MOXHOCTh
u1si 0osiee OOCTOSITETLHOTO PACCMOTPEHHUSI XMMUUYECKOW OpraHu3alvu KJIETKU Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE
KOMITOHEHTBI, KaK JINMUbI, O€JIKH, YTIIeBOAbI, HYKJIEHHOBBIE KUCIOTHI U apyrue. [Ipu
STOM 3HAHUSA O COCTaB€ M CBOMCTBaX MPEACTABUTENEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEILIECTB CIY>KaT OCHOBOW JJIi HM3y4€HHUS CYIIHOCTH IPOILIECCOB
dboTocuHTE3a, NBIXaHUs, THIIEBAPCHHS.

B muane @QopmupoBaHMS OCHOB HAy4YHOIO  MHMPOBO33PEHHS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB TO3HAHMS U OMbITa NMPAKTUYECKOTO MPUMEHEHMsI HayYHbIX
3HAHUU HW3y4YeHHE TMpeaMeTa «XUMUs» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBSI3X C Y4eOHBIMM MpEIMETaMU E€CTECTBEHHOHAYyYHOIo U

MAaTCMaTHYCCKOTO IHUKIIOB, a4 TAKKC PYCCKUM S3BbIKOM.
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[Tpu uzydeHnn yueOHOTO peaMeTa « XuMUs» Ha yriayOa€HHOM YPOBHE TaKkKe, Kak
Ha YpPOBHE OCHOBHOTO M CpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpPOBHE),
3a/1aueil IEPBOCTEIICHHON 3HAYUMOCTH SIBJISICTCS (JOPMUPOBAHUE OCHOB HAYKU XHMHH
Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOM JEATEIHLHOCTH YeIOBEKa
U OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemeHune 3TOM 3agauu Ha
yrayOJaEHHOM YPOBHE U3yUYEHHUS MPEAMETa MPEANoaraeT peain3auio Takux Iesei,
KaK:

(dbopMUpOBaHUE MPEACTABICHUI:

0 MaTepuajJbHOM E€JIMHCTBE MHPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI
MPUPOJIBI, O MECTE XMMHH B CHUCTEME ECTECTBEHHBIX HAayK M €€ BEAyLIEH pOJu B
o0ecreueHn YCTOWYMBOTO PpAa3BUTHSA YEJIOBEUECTBA: B PEHICHUH MpoOIiieM
AKOJIOTMYECKOMN, SHEPreTUUECKON U MUIIEBON 0€30MacHOCTH, B pa3BUTHU MEAUIIUHBI,
CO3JJaHMM HOBBIX MAaTEPHATIOB, HOBBIX HMCTOYHUKOB SHEPIHH, B OOECICUECHUU
pPallMOHAJIBHOTO MPUPOIOIOIL30BaHus, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH
KYJbTYphl YEJIOBEKA, a TaKkKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

OCBOCHHME CHCTEMBI 3HAHWM, JIEKAIIMX B OCHOBE XHWMHUYECKOM COCTaBISIONIEH
€CTEeCTBEHHO-HAyYHOU KapTHUHBI MHpa: (PYHIaMEHTAIbHBIX TOHSITHUH, 3aKOHOB H
TEOpUN XUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHM BEIIECTBA HA Pa3HbIX
YPOBHSIX  —  aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peaKImii, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX M JUCTIEPCHBIX CUCTEMAaxX, 00 00IINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBaHUe Yy OOYYAIOIIUXCS OCO3HAHHOTO ITOHHMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUUYECKUX 3HAHUN I OOBSCHEHHUS KIIOYEBBIX HACH M mpoliieM
COBPEMEHHOM XUMHH, IS OOBSICHEHUS M TPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX

€CTECTBEHHO-HAYYHYIO TPUPOY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C

XAMUEW, NPOTHO3UPOBAHUS, aHAIM3a W OLUEHKU C MO3UIUM SKOJIOTMYECKOU

0€30I1acCHOCTH MOCJIEICTBUN OBITOBOM M MPOW3BOACTBEHHOU NESITEILHOCTH YEJIOBEKa,
13



CBS3aHHOM C XWMHYECKHM MPOU3BOACTBOM, HCIIOJIB30BAHUEM H TEPEpadOTKOM
BEILIECTB;

yrayOJeHue MpeACTaBICHU O HAay4YHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX IS
OpUOOpPETeHUs] YMEHU OpPHUEHTUPOBATHCSA B MHPE BEHIECTB U OOBICHEHUS
XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOU NESITETLHOCTUI

HOBCGIIHGBHOﬁ KHU3HHU.

HEJIN A 3AJAYHU YYHEBHOTI'O ITPEJIMETA «XUMMUSD»

B npaktuke mnpemnojaBaHus XUMHUM KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CpeHEro 00IIero oOpa3oBaHus, IPU ONpEICICHUN
COJICPKATEIIbHOW XAPAKTEPUCTUKHU LEJIed U3y4YeHUs NpeaMeTra HanpaBJICHUEM
MEPBOCTENICHHON 3HAYMMOCTU TPAJUIMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKOM HayKu Kak O00JIaCTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJUYECKOM TOYKM 3PEHUS] TaKOW MOAXOJ K OINPEICICHUIO IeJIed H3Yy4YeHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPABIAHHBIM.

['aBHBIMU TEISIMU U3YUYEHUS TIpeIMeTa « XUMUS» HA YPOBHE CPEHEro OOIIeTro
oOpa3oBaHust Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMUpOBaHHE  CHUCTEMbl  XMMHYCCKMX  3HAaHMH  KaK  BaKHCHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, B OCHOBE KOTOPOM JIEKaT
KJIFOYEBbIE MOHATHS, (DYyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHHUE SI3bIKA
HAayKHd, YyCBOGHHME ¥  TOHHMMAaHHE  CYIIHOCTH  JIOCTYNHBIX  0000IIeHUM
MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJICHHE C MCTOpUEH UX pa3BUTUSA W
CTaHOBJICHHUS;

dbopMupoBaHUE W pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJAX TO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIUi, HEOOXOAMMBIX IJIsi MPUOOPETEHUS yMEHUIN

OpPUEHTUPOBATHCA B MHUpPE BEIIECTB U XMMHMYECKHUX SIBICHUM, UMEIOLIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOU U TOBCEIHEBHOM KU3HU;

pPa3BUTHUC YMGHI/Iﬁ 1 CIoco0O0B ACATCIBHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM u
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OOBSICHEHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOJIIOJIEHUEM TMpaBuil O€30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopnepkarenpHasi XapaKTepUCTHKa LeNed M 3aJad M3y4eHHs TMpeaMeTa B
porpaMme 1Mo XUMHUU YTOYHEHA U CKOPPEKTUpPOBaHA B COOTBETCTBUHU C HOBBIMH
IPUOPUTETAMU B CUCTEME CpesiHero oo1iero oopazoBanus. CerojiHs B MpenoiaBaHuu
XUMUU B OOJIbILIEH CTEMEHU OTAAETCS MPEANOYTEHHE MPAKTHUYECKOM KOMIIOHEHTE
cojaepkaHusi  OOydeHHs, OpPUEHTUPOBAHHOM HAa  TMOATOTOBKY  BBIITyCKHHKA
o011e00pa3oBaTebHONM  OpraHu3alii, BJIaJCIONIero He Ha0OpoM 3HaHUW, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHHSIMH aKTHBHOTO
MOJIyYeHUS 3HAHUN U IPUMEHEHHUS UX B PEAIbHOM KM3HU JIJIS1 pELIEHUSI IPAKTUYECKUX
3a1a4. B 3T0# CBA3M IpU U3YyYEHHH NpeaMeTa «XUMUsS» JOMHHHMPYIOIIEE 3HAUCHUE
MpUOOPETAIOT TaKUE LETU U 3a7a4l, KaK:

ajanranusi o0y4yaroumxcs K yCJIOBUSIM JWHAMUYHO Pa3BUBAIOLIETOCS MHpA,
(GbopMHpOBaHNE UHTEJUIEKTYaIbHO PA3BUTON IMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATHUIO IPAMOTHBIX PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHue 'y  OOy4YalrOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HUMEIOUIMX YHUBEPCAJIbHOE 3HAUY€HUE Ul pa3IUYHbIX BHUJIOB
NEeSTEIBbHOCTU: pEIICHUs MNpoOsieM, MOUcKa, aHanu3a U o0paboTku MHGOpMALuH,
HEO0OXOAMMBIX JJI1 MPUOOPETEHUsI ONBITA JEATEIbHOCTH, KOTOpask 3aHUMAeT BaKHOE
MECTO B MO3HAaHUM XHMHH, & TaKXe JUI1 OLEHKH C TMO3UMLUN 3KOJIOTMYECKOU
0€30MacHOCTH XapakTepa BIUSHHS BEHIECTB U XMMUYECKHUX MPOLECCOB HA OPraHU3M
YeJloBeKa W IPUPOAHYIO  Cpely; pPa3BUTHE IO3HABATEIbHBIX HHTEPECOB,
MHTEJJICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydYaromMxcsi: CIOCOOHOCTH
CaMOCTOSTENIbHO MpUOOpEeTaTh HOBbIE 3HAHUS 1O XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, HCIOJIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTMM [IJIsl TIOMCKA W aHaiu3a y4eOHOM M HayYHO-TOMYJISIpHON WH(MOpMaIu
XUMHUYECKOTO COJIEPKAHUS;

dbopMupoOBaHUE U PA3BUTHE y OO0YUYAIOMIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
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MBIIUICHUS, HAOMI0IAaTEIhHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPH IUIAHUPOBAHUM U TPOBEACHUU XHUMHUYECKOTO
AKCIICPUMEHTA; BOCIUTAHHE y OOydaromuxcs YOSKIEHHOCTH B TYMaHUCTHYECKON
HAIMPaBJICHHOCTH XWMHH, €€ BAXKHOHW POJU B PEHICHUH TI00ATBHBIX MPoOIeM
paIoOHAIBHOTO MPUPOOIIOIB30BAHNS, TOMOJHEHUSI YHEPTETHYECKUX PECypCOB U
COXPAaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpekHOTO
OTHOIIEHUS K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKXKe NPHOOPETCHHS OIbITa
UCTIONB30BAaHUSl TIONYYEHHBIX 3HAHWUU I TPHHITHS TPAMOTHBIX PEUIICHUH B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

Ilpu usyuenuu yuebHoz2o npeomema «Xumusny Ha yenyOIEHHOM YPOSHe makoice,
KAaK Ha YPOBHE OCHOBHO20 U CpedHe20 obuje2o oopazosanus (Ha 6A3080M yposhe),
3adauell nep8oCcmeneHHOl 3HAUUMOCMU ABNAEMC S YOPMUPOBAHUE OCHO8 HAVKU XUMUU
Kak o00nacmu CO8PEeMEHHO20 eCmeCmBO3HAHUS, NPAKMUYECKOU 0esmelbHOCmu
Yeno6eKa U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue omou 3a0auu na yenyOnémHom yposHe usyueHus npeomema
npeononazaem peanuzayuio maxKux yeuetl, Kax:

¢opmuposarnue npedcmasnienHuii:

0 MamepuarbHOM eOuHCmee Mupd, 3AKOHOMEPHOCMAX U NO3HABAEMOCU
ABIEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCIeMe eCIMeCmMBeHHbIX HAYK U eé gedyuell poiu
8 obecneueHuu YCMOUYUBO2O pA3GUMUS YeN08euecmedq. 6 peuleHuu npoonem

3K0]ZOZM‘!€CKOZZ, 3Hepeemuqea<0ﬁ u nuu;eeoﬁ 6€3OI’ICZCHOCmu, 6 pazeumuu Mealxllxﬂﬂ-lbl,

CO30AHUU HOBbLIX MAMepuanos, HOBbIX UCMOYHUKO8 3JHepeuu, 6 obecneueHuu
PAYUOHATILHO20 NPUPOOONOIb308AHUSA, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 0Owel
KYJIbMYpPbl YeN08eKa, A MAKHce IKOL0SUYEeCKU 000CHOBAHHO020 OMHOWEHUSL K CBOEMY
300p06bI0 U NPUPOOHOU cpede; O0CB0eHUe CUCEeMbl 3HAHUL, JIedCaujux 8 OCHOBe
XUMUYECKOU cocmasnsoweu ecmecmeeHHO-HAYYHOU KapmuHbl mupa:
(DYHOAMEHMANbHBLIX ~ NOHAMUL, 3AKOHO8 U  MEeOputi  XUMUU,  COBPEMEHHbIX
npeocmasieHuti 0 CMpoOeHUuU Geuwjecmed HAa PAasHblX YPOBHAX — AMOMHOM, UOHHO-

MONEKYIAPHOM, HGOMOﬂeKyJZ}ZpHOM, o mepModuHaMutteCKux U KuHemudyeckux
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3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX DeaKyutl, 0 XUMUYECKOM pPAaBHO8eCUl,
pacmeopax u OUCNEPCHbIX cucmemax, 06 oOwux HAYYHbIX NPUHYUNAX XUMUYECKO20
npou3800Ccmeda;

Gopmuposanue y 00y4arouuxcsi 0CO3HAHHO20 NOHUMAHUSL 80CMPedOB8AHHOCTIU
CUCTNEMHBIX XUMUHECKUX 3HAHUN O OOBACHEHUs KIoYesblx uoell u npooiem
COBPEMEHHOU XUMUU, Ol OOBLACHEHUs U NPOSHOZUPOBAHUS ABNEHUU, UMEIOWUX
eCcmecmeeHHO-HAYYHYI0 NPUpooy, 2PAMOMHO20 peuleHUus npoobiem, CEA3AHHLIX C
Xumuel, NPOSHOUPOBAHUS, AHAIU3A U OYEHKU C NO3UYULL  IKOAOSUUECKOLUL
bezonacnocmu  nociedcmeuti  Oblmosou U  NPOU3BOOCMEEHHOU  OessmelbHOCmU
yenoBekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCNONb308AHUEM U
nepepabomkoll eeujecms;

yenybieHue npedcmasieHull 0 HayyHvlX Memooax no3HaAHUs, HeoOX00UMbIX OJisl
npuobpemenuss YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U 00bACHEeHUs
XUMUYECKUX S8NEeHUL, UMEIOWUX MeCMO 8 NPUpooe, 8 NPAKMUYECKOU 0esmeibHOCmu
U NOBCEOHEBHOU HCUZHUL.

B nnane peanusayuu nepeoouepeOHvlx B0CNUMAMENbHLIX U DA3BUBAIOUIUX
QYHKYUll YenocmHol cucmemsvl cpedHe2o 00we20 006pa308anus Npu U3yY4eHuu
npeomema «Xumusy Ha yenyOiéHHOM YPOGHe 0CO0YI0 AKMYAalbHOCMb NPUOOpemarom

makue yeau u 361()61141/1, KdkK.

socnumanue Y0edcOEHHOCMU 8 NO3HABAEMOCMU SABIEHUU NPUPOObL, YEANCEHUS
K npoyeccy meopuecmea 8 001acmu meopemuyeckux U nPuKkiaoHvlx Uccie008aHull 8
Xumuu, hopmuposarue Mupo8o33peHus, COOMEEemMcmeayoue20 Co8PEeMeHHOM) YPOBHIO
pazeumust HAyKu,

pazeumue momueayuu K OOYYeHUr0 U NO3HAHUI, CNOCOOHOCmelU K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOBE YCBOEHUs 00ueuenosedecKux
YeHHocmell,

pazeumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKMYAlIbHbIX U MBOPYECKUX
cnocobHocmetl 00YYAOWUXCA, YOPMUPOBAHUE Y HUX COZHAMENbHO20 OMHOULeHUS K

camoobpazoeanul0 U HenpepvieHOM)Y 00pA308aAHUI0 KAK YCA08UIO  YCHEUHOU
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npogeccuoHanbHoU U 00WeCcmMBeHHOU 0esImeNbHOCMU, OMEEMCMEEHH020 OMHOULEHUS.
K c80eMy 300p08bl0 U NOMPEeOHOCMU 8 300P08OM 00pA3€e HCUSHU,

Gopmuposanue ymeHull U HABLIKOE PA3YMHO20 NPUPOOONONb308AHUS, PA3BUMUE
9KOJO2UYECKOU  KYIbmypvl,  npuobpemeHue onvlma  00WeCmE8eHHO-N0Ie3HOU
IKONO2UYECKOU OesmeTbHOCHU.

Hemu wu 3agaun wu3ydeHHs TmpeaMeTra «XUMHUS» TOIYYWIA MOAPOOHYIO
METOJIMYECKYI0 UHTEPIIPETAINIO B pa3zeiie nmporpammbl «llnanupyemblie pe3ynbTaThl
OCBOCHUS TpeAMETa», Onaromaps yemy o0ecledeHO YETKOE MPEACTABICHUE O TOM,
Kakhe 3HAHUS U YMEHHUS UMEIOT MPsIMOE OTHOIICHHE K peaiu3allii KOHKPETHOMU

ociIn.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme cpennero oOmiero oOpa3oBaHusi «XuUMHUS», U3ydaemas Ha 0a30BOM
YpOBHE, MpHU3HAHA O00S3aTE€IbHBIM YYEOHBIM MPEIMETOM €CTECTBEHHOHAYYHOIO
nukia. OO0lee Yucio 4acoB, PEKOMEHAOBAHHBIX ISl U3ydYeHUs: XUMuu — 70 4acoB: B
10 knacce — 35 vacoB (1 yac B Henento), B 11 kacce — 35 yacos (1 yac B Hezelno).

VYyeOublli mpeaMeT «XUMHS» YIUIYOJIEHHOIO YPOBHS M3YYEHHS SIBISETCA
MPEAMETOM €CTECTBEHHOHAY4YHOIO IUKJIa. Ero m3yuyeHue npeaycMOTPEHO B Kilaccax
€CTECTBEHHOHAYYHOTO POoduisi, HampuMep, XMMUIECKUX, XUMHUKO- OMOJIOTUYECKUX U
MEIUIMHCKUX. B 3THMX Kiaccax M3y4dyeHUE NaHHOIO MpeIMeTa MPeayCMOTPEHO B
00béMe ydeOHOW Harpy3kd He MeHee 3 4 B Heaemro. OOmiee YWCIO 4Yacos,
PEKOMEHIOBAaHHBIX ISl M3YYCHHS XUMHUH Ha YIiIyosi€éHHOM ypoBHe, — 210 yacos: B 10
kimacce — 105 gaca (3 waca B Henenmro), B 11 kmacce — 105 gaca (3 yaca B HeZelno).

[Ipu dopmupoBaHun 00pa30BATEIBHON OpTraHU3aANUEN MYJIBTUIPOPUILHOTO
yueOHoro ruana juist 10 u 11 knaccoB ycranaBinmBaeTcst yueOHast Harpy3Kka 1o npeameTy
«Xumus» st 6a30Boro ypoBHsi B o0beme 1 wac B Hemento (35 4 B roxm), a s
yIIIyOJIEHHOTO YPOBHSI CIAEAYIONMM 00pa3oM: 1 "yac B HEJEIo 3a CYET 00s3aTeNIbHON
gactu OOII COO u 2 yaca 3a cuet yactu OOIl COO Ha nonogHUTENbHbIE yueOHbIE

npeaMeTsl. Takum o0pa3oM, it O0yJaroIIMXCs, BRIOPABIINX YIIIyOJIEHHOE N3yUYEHUE
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XMMUY, yaeOHast Harpy3Ka yCcTaHaBIUBaeTcs Takoke 3 yaca B Heaento (105 1 B rox), aTo
IPaBOMEPHO, €CITM MaKCHMajbHas ydeOHas Harpy3ka HE MPEBBIIIAeT MAaKCUMAIILHO
JTOMYCTHMYIO y4eOHYI0 Harpy3Ky B HEJICIIO.

B TeMaTHuecKoM TUIAHMPOBAHWW YKa3aH pe3epB Yy4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIyeTCsT ISl peaji3aldd  aBTOPCKMX IOIXOJ0B IO  HUCIIOJIb30BAHUIO

pazHo00pa3HbIX (JOpM OpraHU3alMKi Y4eOHOTO MpoIecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOTI'O ITPEJJMETA
«XHUMUSD»

®I'OC ycranaBiauBaeT TpeOOBAHUS K pe3yibTaTaM OCBOEHHS 00yYarolUMUCS
nporpaMM cpeaHero ooOuiero oOpa3oBaHHMs (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeameTHsiM). [lonyueHune xumMuuyeckoro oOpa3oBaHHs 0Oa3MpyeTcsi Ha OCHOBHBIX
JOUIaKTUYECKUX NPUHLHUIIAX 00yyeHus (HAy4YHOCTH, CUCTEMHOCTH, CUCTEMaTUYHOCTH,
JOCTYIIHOCTH, CBSI3U TEOPUU C MPAKTUKOW, HATJSAHOCTH U Ap.), HA MPUMEHEHUH

COBPCMCHHBIX O6pa3OBaTCJ'IBHBIX TEXHOJOTHH C YU4E€TOM MCXAaHHU3MOB JOCTHIKCHUS

BCEX IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaAMMBI.
Hayuyno-mertoandeckoii OCHOBOW Jii pa3padOTKU IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHMSI TPOTpaMM CpEJHEro oOImero oOpa3oBaHUsl SBIAETCS CHCTEMHO-

I[GﬂTGJ'II)HOCTHI:Iﬁ moaxod.

JINYHOCTHBIE PE3YJIbTATDBI

B cootBercTBMM € CHCTEMHO-IIESITEIBHOCTHBIM MOAXOJOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITpeIMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIIETo
00pa3oBaHUsI BBIJICIICHBI CIAESAYIONINE COCTABIISIONINE:

OCO3HaHHE 00YUYAIOITUMUCS POCCUNUCKON IPakTaHCKONW UIEHTUYHOCTH — TOTOBHOCTHU

K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYue MOTUBAIIMH K O0YyUCHHUIO;
I[eJICHANPABIICHHOE pPa3BUTHE BHYTPCHHUX YOEXKIEHWW JUYHOCTH HAa OCHOBE

KJTFOUEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPAJAHUIINKN 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh U CTIOCOOHOCTH 00YUYaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIbHOCTU
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[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMHU  LEJIOCTHOW cHUCTEME

XUMHUYECKOT0 00pa30BaHus;

HaJIMYKMe TPABOCO3HAHMS YKOJIOTUYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH LENU U

CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHSI IIpeaMeTa « XUMHs» JTOCTUTAIOTCS B €HHCTBE
yu4eOHOW M BOCIUTATEJIBHON JesTeNbHOCTH OpraHu3alud B COOTBETCTBHHU C
T'YMaHUCTHYECKHUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMU H
U/iealaMi POCCHICKOT0 TpakIaHCKOT0 00IIecTBa, IPUHATHIMU B OOIIECTBE HOPMAMHU
M TpaBWIaMU T[OBEJEHUS, CIIOCOOCTBYIOUIMMHM IPOLECCAM  CaMOIIO3HAHMS,
CaMOpa3BUTHA U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH O0YYaIOITIXCA.

JIMYHOCTHBIE ~ pe3ysbTaThl  OCBOCHUSA  IpeaMeTa  «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMBITA TO3HABATETPHOW W TMPAKTUYECKOW J1eATEIHHOCTH

00yyYaroImMXcsl MO peain3allii MPUHATHIX B OOIIECTBE 1IEHHOCTEHW, B TOM YHCIIEC B

qaCTHu.

1. I'pa:xxnaHCcKOro BOCIIUTAHMS:

OCO3HaHUSl OOYYaIOIIMMUCS CBOUMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH,
YBaYKECHHS K 3aKOHY U ITPaBOIOPSAKY;

MPEJICTABICHUS O COUUAIBHBIX HOPMaxX W MPABUJIAX MEXKIUYHOCTHBIX OTHOILICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPH CO3JaHUHM Yy4eOHBIX
MPOEKTOB, PEIICHUHU YYCOHBIX U MO3HABATENIBHBIX 3a]1a4, BBIITOJIHEHUH XUMHUYECKUX
3KCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apPTyMEHTHI

JIPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUIOB YUEOHOH ACSITENbHOCTH;

2. IlaTpMoTHYeCKOr0 BOCITUTAHUS:
LHEHHOCTHOTO OTHOLIEHHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEYECTBEHHOM
XUMUH;

YBaAXCHUA K IIPOLECCCY TBOPUCCTBA B o0JacTu TCOPHUHU U MPAKTUICCKOI'O IMPUMCHCHUA
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XUMHH, OCO3HAHUSI TOTO, YTO JOCTHKEHUSI HAYKU €CTh PE3YyJbTaT JIUTEIbHBIX
HaOJI0JICHUM, KPOMOTIUBBIX AKCIEPUMEHTAIbHBIX MMOMCKOB, MOCTOSIHHOTO TpYyJla
YUEHBIX U MPAKTUKOB,;

WHTEpeca U TO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUHM M TOCIEAYIONIEM aHaJIN3e

uH(GOPMAIIMHU O MEPEIOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUH;

3. I[YXOBHO-HpaBCTBeHHOFO BOCIIMTaAaHUA:

HPAaBCTBCHHOI'O CO3HAHUS, 9THYCCKOT'O ITIOBCACHUA,

CIIOCOOHOCTH OOCHHUBATb CHUTyallUH, CBA3AHHBIC C XHMHWYCCKHMU SBJICHUAMH, U
[MPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIIBHO-HPABCTBCHHBLIC
HOPMBI 1 ICHHOCTH,

FOTOBHOCTH OLICHMBATh CBOE MOBEIACHHUE U IIOCTYIIKM CBOHX TOBapI/IH_Ieﬁ C HO3I/IHI/II71

HPAaBCTBCHHBIX U IIPABOBLIX HOPM H OCO-3HAHUC HOCH@IICTBHﬁ 9THUX ITIOCTYIIKOB;

4. @opMUPOBAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTE 370pOBOT0 M 0€30MmacHOro odpasza >KM3HU; HEOOXOJAUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY M ICHUXUYECKOMY
3JI0pOBbIO;

coOJIroIeHUs MpaBui 0€30MaCHOT0 OOpalleHHUs C BEIIeCTBaMHU B OBITY, TIOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIE€SITEIIbHOCTH;

MOHUMAHUSl 1IEHHOCTU MPAaBWJ HWHIWBHUAYAJIHHOTO U KOJUJIEKTUBHOTO O€30MacHOro
MOBEJICHUSI B CUTYaIlMsIX, YIPOXKAIOMUX 30POBBI0 W JKW3HM JIFOACH; OCO3HAHUS
MOCJICJICTBUA W HENPUATHUS BPEIHBIX TNPHUBBIUEK (YMOTPEOJICHUS aJKOToJs,

HAapKOTUKOB, KYPEHU);

5. TpynoBoro BocnuTaHusi:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEOBATEIbCKON EATEeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AKTMBHOE YYaCTHE€ B PEIICHWM IIPAKTHUYECKHUX 3a74a4 COLMAJIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO MPOdeccuil pa3uyHoro pojaa, B TOM 4YHUCIe
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Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;
YBaXEHUS K TPyAy, JIOASIM Tpylda W pe3yJbTaraM TPYAOBOH JCATEIHHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATHHOW TPACKTOPUU OOpa30BaHUSA,
Oynymiel mpodeccuy W peaau3aiii COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YIETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, MHTEPECOB M IMOTpeOHOCTEH

00I1IeCTBA;

6. IK0JIOrHYEeCKOr0 BOCTIMTAHUS

HKOJIOTMYECKU  1eJIeCO00pa3HOro OTHOIIGHHS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHUSl  [JIOOAIBHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM,  BIUSHUS
SKOHOMHYECKHUX TMPOLECCOB HA COCTOSHUE MPHUPOJHOW M COLUHUAIBHOM CpEJIbL;
OCO3HaHUSI HEOOXOJMMOCTH HCIIOIb30BAHUSA TOCTIXKEHUM XUMHUU [IJISl PEIICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOTO HEMPUSITUA JCUCTBUM, IPUHOCIIIMX BPEl OKPYKAIOIIEH IPUPOIHOM Cperie,
YMEHHUS TMPOTHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE  MOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NTPENOTBPAIIATD UX;

HaJIMYKS PA3BUTOrO SKOJIOTMYECKOrO0 MBILIJIEHUS, SKOJIOTUYECKOM KYJIbTYPhI, OIbITA
JNEATEIBHOCTH SKOJIOTUUECKON HAIPABJIECHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU
B MO3HABAaTEIbHON, KOMMYHUKATUBHONW U COLUAJILHOW MPaKTHUKE, CIIOCOOHOCTU U

YMCHHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHHU XGMO(I)O6HI/I;

/. lleHHOCTH HAYYHOT'O IO3HAHMS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

NOHUMAaHUsl CeUUPUKA XMMUU KaK HayKu, OCO3HaHUs €€ poyid B (HOPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUHU LEJIOCTHOTO MPEJCTaBICHUS 00
OKPYXAaIOIIEM MUPE KaK O €IMHCTBE MPUPObI M YEJIOBEKA, B MMO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUuH NpoOIeM COXpaHEeHHUs! MPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHM JIJII COBPEMEHHOM ITUBUIIM3AIMU: B €&
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TYMaHUCTHYECKOW HAMpaBICHHOCTH W BAXKHOM pPOJM B CO3JaHUM HOBOW 0a3bl
MaTepUaTbHON KYJIbTYPHhI, PEIICHUN TIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YeJIOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, IHINEBOM M 3KOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00ECTICYEHUH YCIOBHM YCIEIIHOTO Tpy/Ja
1 3KOJIOTUYECKH KOM(OPTHOM KM3HU KaXKJI0TO YJIeHa 00ILECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: ITOHMMaHUS CYHIHOCTHM METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJy4aeMble
3HaHUA JJI aHAINU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIET0 MUPa UIIPOUCXOIALINX
B HEM U3MEHEHUH; yMeHHus JAenaTh OOOCHOBAaHHBIC 3aKIIIOUEHUS HA OCHOBE
Hay4HbIX (PAKTOB U HMEIOMIMXCA JAHHBIX C LEJIbI0 IMOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMHUUECKUE 3HAHUS JJIS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpEeCa K TO3HAHUIO U UCCIEA0BATENBCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO U CaMO0OOpa30BaHUIO, K
AKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHUM 10 XMMHU B COOTBETCTBHUHM C )KMU3HECHHBIMH
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B pa3MuHbBIX cdepax MnpodeccuoHanbHON

EATEILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOCHUA YYEOHOro mpenaMmera «XuMus» Ha
YPOBHE CpEIHEr0 OO0IIero oO0pa3oBaHUsl BKIIOUYAIOT: 3HAYMMbBIC I (DOPMUPOBAHUS
MHPOBO33PEHUS 00yJaroImuxcs MEKIUCUUATUIMHAPHBIC (MeXTpeAMETHBIE)
oOllleHayYHbIE TOHATHUS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOM KapTUHBI MUpA H
crie-1u(puKy METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIIECTBO, SHEPTHsI, SIBJIEHUE, MPOIIECC, CUCTEMa, HAYUHBIN (DaKT, MPUHITUI, TUTIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, WCCIeIOBaHne, HaOI0IeHne, W3MEpPEeHHE,
OKCIEPUMEHT W Jp.); YHHBEpcajbHble Yy4eOHBbIE JeicTBHUS (MTO3HABATEIbHEIE,

KOMMYHHKAaTUBHBIE, pEryJIATUBHBIE), obOecrieunBarOIIIe dhopmMupoBaHue
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(YHKIIMOHATLHOM TPAMOTHOCTH M COITMATBHOW KOMIETEHIIMU OO0YyYaromuXCs;
CIIOCOOHOCTh  OOYYAIOIIMXCSl HCIIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS U YHUBEPCAIbHbIC YUeOHbIE ICHCTBUS B TO3HABATEILHOM
Y COLMATIBbHOM MPAKTHUKE.

MeranpenMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSAMMU.

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3ZHABAM E/IbHBIMU OCUICI GUAMU:
1. Ba3oBbIMHM JIOTHYE€CKHMH ICHiICTBUAMU:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENCIISATh e ACATEIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUH WX JTOCTUKEHUS,
COOTHOCUTBH PE3YJIbTAThI ICITEIHLHOCTH C TOCTaBJIECHHBIMU LIEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJIOTUUECKOTO MBIIIJIEHUS] — BBIJEIATh
XapaKTEepHbIE IPU3HAKY MOHSATHUN U yCTAaHABIIMBATh UX B3aMMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUSA JIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUM JIsI KJAacCU(PUKAIMU BEHIECTB M XUMHUUYECKUX
peaKuuii;

YCTaHaBJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXIY H3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUsI (MHIYKTUBHBIC, NEAyKTHUBHBIC, TIO AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEYUSI B paccMaTPUBAEMbIX SIBIICHHSIX,
(bOopMyIHpPOBATH BHIBOJBI U 3aKITIOUYCHUS;

NPUMEHSThL B TIPOIIECCE€ TIO3HAHUS UCIOIb3yEeMble B XHUMHH CHUMBOJUYECKHE
(3HaKOBBIE) MOJENU, MPEeoOpPa3OBBIBATH  MOJETBHBIE  TPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ) »JJIEeMEHTa, XuMUuyeckas (opMyna, ypaBHEHUE
XUMUYECKOUN Peakini — MPHU PEIICHUN YICOHBIX TO3HABATEIBHBIX U MPAKTHICCKUX
3a7a4, TPUMEHSATh HAa3BaHHBIE MOJICIbHBIE MPEJICTABICHUS JJISI BBISBICHUS

XapaKTCPHBIX IIPU3HAKOB N3Yy4aCMbIX BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

2. Ba30oBbBIMHM HCCJI€10BATEIHLCKUMHU JeHCTBUAMM:

BJIaJICTbL OCHOBAMHU MCTOAOB HAYYHOI'O IIO3HAHHUS BCHICCTB U XMMHYCCKHX pCaKHHfI;
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dbopMynUpOBaTh LETNW W 3aJadd HCCIEAOBAHHS, HWCIOJIb30BaTh IMOCTABICHHBIC H
CaMOCTOSTEILHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS

N OCHOBBLI OJIA q)OpMI/IPOBaHI/ISI T'UIIOTC3bI 110 IIPOBCPKE IMPABHUIIBHOCTHU
BBICKA3bIBACMBbIX CY)KHGHHﬁ;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUSA U NMPOBEICHUS YYECHHUECKUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMsS HaOIIOaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIBHO ITPOTHO3UPOBATh €r0 pe3yibTar, (OopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIEAOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

IpUOOpETaTh OMBIT YYEHUUYECKON HMCCIEI0BATEIbCKOM M MPOEKTHOW JEATEIbHOCTH,
MPOSIBJISITh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB

PCHICHUA IMMPAKTUYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMIHBIX MCTOAO0B ITO3HAHUA,

3. PaboToii ¢ unopmanmueii:

OpHEHTHUPOBATLCA B PA3IMYHBIX HCTOYHUKAX WHGPOpMANHK (HAYIHO-TIOMYIISIPHAS
auTepaTypa XHMHYECKOTO  COJACpKAHMs, CIPAaBOYHBIC TOCOOHS, PECypChI
WNutepnera), aHaMM3UpoOBaTh HMHPOPMAIMIO PaA3IUYHBIX BUAOB U  (opMm
MIPEICTABIICHUS], KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEYHBOCT;
(bopMyIUpPOBaTh 3alPOCHl U MPUMEHSATH PA3JIHYHbIE METOJbI MPU TMOUCKE B OTOOpE
uH(popMaIuu, HEOOXOUMOM JUIsl BBITIOJIHEHHST YU€OHBIX 3a/1au OIMpeaesIEHHOTO

TUTA; TPHOOPETaTh OMBIT HUCIHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpeACTaBICHHUS HHGOPMAINH

(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH U T. 11.);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAauecTBE CpeACTBa NpH padoTe ¢ XUMHYECKOM
uHpopManuel: MPUMEHITh MEeXNpeaMeTHbIe ((QU3Hueckue U MaTeMaTHYeCKUE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

Osnadenue yHugepcantbHbIMu KOMMYHUKAMUGHBIMU OCUCM GUAMU:
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJI¢ JWayiora W/Win

JUCKYCCUHM,  BBICKa3blBaThb  HUAE€H, (HOpPMYyIUpOBaTh CBOU  NPEAJIOKECHUS
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OTHOCUTEJIBHO BBIIOJIHEHUS NPEJI0KEHHOMN 3a1a4H;

BBICTYIIaThb C  MPE3CHTALMEN  PE3YyJbTATOB  IIO3HABATEIIBHOW  JIESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO MM COBMECTHO CO CBEPCTHHUKAMH IIPU BBINIOJHEHUHN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peau3alliid yueOHOro MpoeKkTa U (GOopMyIUPOBATH BBHIBOIbI
[0 Pe3yJIbTaTaM IPOBEACHHBIX MCCICIOBAaHUN IIyTEM COIJIACOBaHUS IO3ULMH B
X0J1e 00CyXIeHHS 1 OOMEHa MHCHUSMH.

Oénadenue ynueepcanbHolMu pecyiamueHblMU 0CUCMEUAMU:

CaMOCTOATEJIBHO  IUIAHUPOBAaTb W OCYIIECTBIATH  CBOK  ITO3HABATEIIBHYIO
NEeATENbHOCTh, ONpeneisis €€ Leau W 3aJayd, KOHTPOJIMPOBAaTb U II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii alropuT™M JEUCTBHI IpHU
BBIMOJJHEHUH YYE€OHBIX U HCCIENOBATENIbCKUX 3aJlady, BBIOMpaTh HamOojee
3¢ (dEeKTUBHBIA CIMOCOO UX pelleHHs] C Y4YETOM MOJY4YEHHs HOBBIX 3HAHUH O
BEILIECTBAX M XHUMHYECKUX PEaKUUAX; OCYHIECTBISATh CAMOKOHTPOJIb CBOEH

ACATCIBHOCTH Ha OCHOBC CaMOaHa/In3a U CaMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTATHl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHus 10
XUMUU Ha 0a30BOM YPOBHE OpPHUEHTHPOBAaHBI Ha OOECIEUYEHHUE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHOM W OOILIEKYJbTYPHON MOATOTOBKU oOywaromuxcs. OHH
BKJIFOYAIOT: cHelupudIecKue g y4eOHOro mnpeameTa «XUMHUsS» HAaydHbIC 3HAHWUS,
YMEHHSI U CIOCOOBI JAEHUCTBUI MO OCBOCHHUIO, MHTEPIIPETAUU W TPEOOPa30BaAHUIO
3HAHUU, BUJIBI IESITEILHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS M PUMEHEHUIO 3HAHUI B

Pa3INYHbIX yT-Ie6HBIX N PCAJIbHBIX JKU3HCHHBIX CUTYallUAX, CBA3AaHHBIX C XUMHUEH.

B mnporpamMe mo XMMUM TNpPEeIMETHBIE PE3YyJbTAaThl MPEACTABIECHB O TOJAaM
U3y4YCHMsI, KaKk Ha 0a30BOM, TaK U Ha y21yOiEéHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 ki1acce npeaMeTHbIEe Pe3yabTaThl 0CBOCHHS Kypca «OprannyeckasxuMus»

oTpakarT.
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1)

2)

3)

4)

5)

cpopmupoeannocmsy  npeocmasieHull: 0  XAMHUYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOU! KapTHUHBI MUPA, POJIA XUMHH B IO3HAHUU SIBJICHUI IPUPOIBL,
B (OPMHUPOBAHMM MBIIUICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAITHHOU
IPAMOTHOCTH, HEOOXOAMMOMW JJI PEIICHUS TPAKTUYECKUX 331a4 U 3KOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

enaoenue CUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMMUYECKUU D3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHas gopmyna (pa3BEpHyTasi U COKpali€HHasi), MOJIb, MOJSpHAs
Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAJIbHAs TpYIINa,
pagukai, u30Mepusi, H30MEPBI, TOMOJIOTHYECKUI Psil, TOMOJIOTH, YTIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEpKAIIUE COCAUMHEHHUSI, MOHOMEpP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs. CTPOCHHUS
oprannyeckux BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI Macchl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHHsS IPUYHHHOCTH W CUCTEMHOCTH XMMHYECKHUX
ABJICHUM, (PAKTOJOTMYECKUE CBEJAEHUS O CBOMCTBaxX, COCTaBE, IMOJIYYEHUU H
0€30MacCHOM HCIOJIb30BAaHUM BAKHEUIIMX OPraHMYECKUX BEUIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

chopmuposaHHoCcmb  YMeHUll  GblA6IAMb XAPAKTEPHbIE TPHU3HAKU TOHSITHIM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCHOIb306AMb COOTBETCTBYIOINE MOHATUS IIPU

OIMMCaHuM COCTaBa, CTPOCHHUA U npeBpameHHfI OpPTraHUYCCKHUX COCI[HHCHHﬁ;

cqbopmupoeaﬂﬂocmb y]l/leHl/lﬁ ucnoivbzosdnb XUMHUYCCKYIO CHUMBOJIMKY JIA

COCTABJICHHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaLIEHHON)

dbopMysl OpraHMYECKHMX BEHIECTB W YpPaBHEHUNW XUMHUYECKUX PEaKIIUi;
u320masaueams MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB IS MIUTIOCTPALMK HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

chopMUpOBaHHOCMb  YMEHUll YCMAHAGIU8AMb TPUHAIICKHOCTh H3yUYEHHBIX

OpraHMYEeCKUX BEIIECTB IO HX COCTaBy U CTPOCHUIO K ONpPENeIEHHOMY
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6)

7)

8)

9)

KJIACCy/Tpynme COCNWHEHHH (YTJIEBOJOPOABI, KHCIOPOI- W a30TCOACpIKaIIe
COCIMHCHUS, BBICOKOMOJIEKYJISIPHBIC COCIWHEHHUS); O0aéamb WM Ha3BaHUSA TIO
cucremaruueckor HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAJILHBIC
HA3BaHUS OTICIBHBIX OPTAaHMYECKUX BEIIECTB (ITHUJICH, MPOTMIICH, aIleTHIICH,
STUJICHIJINKOb, TIUIEPUH, (eHOJ, (opMalbaeru, areTalbIerua, MypaBbUHAS
KHCIIOTa, YKCYCHas KHCIJIOTa, OJICMHOBas KHCJIOTa, CTEapHHOBAs KHUCIIOTA,
TIF0K03a, (PpyKTO3a, Kpaxmal, 1eJUT0I03a, TIIUIIHH);

chopmuposanHocmes  yMeHus  onpeodeisimb  BHUIBI XUMHUYECKOW CBS3U B
OpPTaHUYECKUX COCIMHCHUSX (OJMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHAA
C6513b, 0- U P-C653U, B0OOPOOHAS CBA3b),;

CHOPMUPOBAHHOCMb  YMEHUSL NOOMBEPHCOAMb HA KOHKPEMHBIX — NpuMepax
xapaxmep 3a8UCUMOCIU DeAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHeHUl
om KpamHoCcmu u muna KOBAIeHMHOU C8:A3U (0- U TT-CE53U), 63AUMHO20 GIUSHUSL
amomos u 2pynn amomos 8 MOAeKy1ax;

chopmuposanHocmos ~ yMeHUus  NPUMeHAMb  TIOJOXKEHHS TCOPUHM  CTPOCHHUS
oprannyeckux BemecTB A. M. bytiiepoBa 11 0ObICHEHUS 3aBUCIMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;
chopMUpoBaHHOCMb YMEHUIl XapaKkmepu3o6ams COCTaB, CTPOCHUE, (PU3HUECKHEC
U XUMHUYCCKHE CBOWCTBA THIHUYHBIX TIPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECCTB (METaH, 3TaH, dTUJICH, IPOIMJICH, aleTUjeH, OyTaaucH-
1,3, metunOyraaueH-1,3, 6€H30J, METaHOJ, 3TaHOJI, STUJICHIJIUKOJb, TJIUIICPHH,
dbeHon, areranbJeru, MypaBbHHAs M YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxma,
IIEJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA); ULIIOCMPUPOB8ams TCHETHUECKYIO CBSI3b
MEXIy HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUHA C

WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

10) cghopmuposannocme ymenuil xapakxmepuzoeams cocmas, CmpoeHue, gusuieckue

U Xumuyeckue ce0oucmea munu4Hbix npedcmaeumeﬂeﬁ PA3TUYHbIX K1ACCO6
OpcaHU4YeCKUx eeujecms. AjlKaAHo6, YUKi1oaJlKaHoes, ajlKeHos, aJZK(ZaMBHOG, AJIKUHOE,

ApPOMAMUYECKUX Y2l1e8000p0008, CRUPMOB8, Alb0ecUud08, KemoOHO08, KapOOHOB8bIX
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KUCTIOM, NPOCMbBIX U CIONCHLIX IPUPOS, HCUPOS, HUMPOCOEOUHEHUL U AMUHOB,
AMUHOKUCIIOM,  0elKos8,  y2n1e80008  (MOHO-, Ou- U  NOJUCAXAPUOO8);
ULTIOCIMPUPOBAMb  2eHEMUYECKYI0  C653b  MeXCOy  HUMU  VYPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX Peakyulli € UCHONb308AHUEM CMPYKNYPHbLIX
dopmyn;

11) chopmuposannocme ymenuss xapaxkmepuzoéams UCTOYHHKHU YTIIEBOAOPOIHOTO
CBIpBs (HE(Th, TPUPOJIHBIN T'a3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

12) chopmuposannocmes  ymenuti  npo6oOumsv  BBIYHCICHHS 10 XUMHUYECKAM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TPOAYKTa
peakiMy O HM3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

13) cpopmuposannocmo ymenuil 61adems CHCTEMOW 3HAHHKA 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHUA, HCIOJB3YeMbIX B XUMHUU MpPU HU3YYCHUH BEIIECTB U
XUMHYECKUX SIBIICHUI (mabmroeHue, W3MEpPEHUE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE), UCNOIb308AMb CUCTEMHbIC XUMUYECKUE 3HAHUS I MPUHSATHS
pEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMCHCHUEM;

14) cghopmuposannocmos  81A0eHUsT CUCMEMOU 3HAHULL O eCMEeCMEEHHOHAYYHbIX
Memooax NO3HAHUS — HAOAI0O0EHUU, USMEPEeHUU, MOOEIUPOBAHUU, IKCNEPUMEHIe
(peanvHOM U MbICTIeHHOM) U YMEHUSI RPUMEHSAMb IMU SHAHUSL,

15) C(ﬁOpMMpO@(JHHOCWlb YMEHUA NPUMEHANMb OCHOBHblEe onepayuu MbICAUMENbHOU
oessmelbHOCmU — AHAIU3 U CuHmes, cpadeHeHue, 06061146H1/l€, cucmemamuszayuio,

8bls61eHUE NPUYUHHO-CTIEOCMBEHHBIX C853€ell — OJIs U3VUeHUsl CBOUCME 8eujecms U
XUMUYECKUX Pearyull;

16) chopmuposannocmv ymenuii cobmooams npasuia TOJb30BAHUS XHMHYECKOM
MOCYJIO W J1TabOpaTOpHBIM O0OpYAOBaHHEM, a TaKXKe IpaBuia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHUIO Ja0OpPaTOPHBIX

XUMHUYCCKHX OIIBITOB,
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17) chopmuposannocmes  ymenuil  niaHUpogams W GbINOJHAMbL  XAMUYECKUN
AKCIIEPUMEHT (IIPEBPAICHIS OPTaHUYECKUX BEIIECTB ITPH HATPEBAHUH, TTOJTYICHHEC
TWIIEHA W W3YyYEHHE €ro CBOMCTB, KAa4eCTBEHHBIE pPEaKIUU OPraHUYECKUX
BEILIECTB, JCHATypalusi OCIKOB NMPU HAarpeBaHWUM, IIBETHHIE PEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKH O€30MaCHOCTH TIpu OOpalieHuu ¢
BEIIECTBAMU M JIaDOPAaTOPHBIM OOOPYJIOBAHUEM, MPeOCmAasiiamy Pe3yIbTaThl
XUMUYECKOTO JKCIIEpUMEHTa B (OopMe 3alMCH ypPaBHEHUH COOTBETCTBYIOIIUX
peakuuit u gpopmyauposams BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

18) cghopmuposannocms ymenuil: camocmosmenvHo NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUU IKCnepumMenm (noiydyeHue u usydeHue CEOUCME Op2AHUYECKUX
sewjecms, KaueCcmeeHHvle peakyuu yeieso00po008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUWUX OP2AHUYECKUX Beujecms, peuleHue 3KCHePUMEHMATbHbIX
3a0ay nO pAcno3HABAHUIO OP2AHUYECKUX Gewecms) ¢ coOmooeHuem npasui
beszonacno2o obpawenus ¢ eujecmeamu U aaOOPAmMopHuIM 000pYO008aAHUEM,
Gdopmynuposams yenv UCCAIE008AHUS, NPEOCMABISAMb 8 pPAa3IuyHoOUu popme

pes3yibmanivl IKCnepumennma, dHajiusupoeanto U OYeHUusams ux 000m06€pHOCWIb,'

19) cihopmuposannocmey  ymenunl  Kpumuyecku — AHAIUUPOSAMb  XUMHUYECKYIO

uH(dOopMaIuIo, MoydyaeMyto u3 pazHbix ucrounnkoB (CMU, uatepHer u ap.);

20) cghopmuposannocmey  ymeHuil:  OCYwecmensimo — YeieHaAnpPaeieHHbll  NOUCK
XUMUYEeCKOU UHGOpMayuu 8 pa3iuyHblX UCIMOYHUKAX (HAYYHAS U YYeOHO-HAYYHAS

aumepamypa, CMHU, Hnmeprem u 0p.), Kpumuuecku aHaiu3uposams XUmMuyeckyro
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ungopmayuio, nepepabamviéamv €€ U UCHONL306AMb 8 COOMBEMCMBUU C
nocmaeieHHou yyebHol 3adayeli

21) cghopmuposannocme VYMeHUtl cobooamo npasuia AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TIOBEJACHUS B OBITY W TPYIOBOH JCATEIBPHOCTH B IIEJISAX
COXpaHEHHUSI CBOETO 3JI0POBbSl M OKpPYXAloled MPUPOIHON Cpeibl; 0Cco3HA8amy
OIMAaCHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OMPENCIEHHBIX OPTaHUYECKHUX
BEIECTB, IMOHMMAas cMbica nokaszarens [IJIK (mpenenpHOl  momycTUMO
KOHILIGHTpAIluu), HOSACHAMb Ha  TpUMEpax  CIOCOObl  YMEHBIICHHUS |
MPEIOTBpAIICHUSI WX BPEIHOTO BO3JCUCTBUS HA OpraHU3M  YEJIOBEKa,
AHAIU3UPOBAMb  YeleCcOO0OPA3ZHOCMb NPUMEHEHUST Op2AHUYeCKUX 6eujecms 6
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS. COOMHOULEHUS] DUCK-NOTIb3A

22) mis o0ydYaromMXcsi C OrPaHMYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

23) nas crenbiX M CIa0OBHIANIMX O0YYArOIIUXCS: YMEHHE MCIOJIb30BaTh Pelbe(hHO

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.

B 11 kuacce mpeaMeTHble pe3yJabTaThbl OCBOeHHs Kypca «O0mas wu

HEOPraHu4vecKasi XuMHsH OTPAKAIOT:

1) cgopmuposannocmv  npedcmasnenuii: O ~ XUMHUECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHONW KApTUHBI MHpA, pPOJM XUMHU B TIO3HAHWH SIBJICHUU
npupoasl, B (QOPMUPOBAHUM MBINUICHUS W KYJIbTYPHl JIMYHOCTH, €€
GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIWMOM JUIsl PeIIeHUs MPaKTHUYCCKUX
3a/lad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MIPUPOTHOM CpEIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYSCKUIH DJIEMEHT, aToM, M30ToI, S-, pP-, d-
AIIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJIAPHBIA OOBEM,
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3)

4)

5)

6)

BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKAasl CBS3b
(KoBaJIeHTHas1, MIOHHAs, METAJUTMYECKAas, BOJOPOAHAS ), KpUCTAIIMYECKAas pEIIETKa,
TUMBl XMMHWYECKUX  PEAKIUd, PpacTBOp, AJICKTPOJUTHI, HEJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakiuu, XUMHUYECKOE DPABHOBECHE; TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconuanuu, nepuoandeckuii 3akoH . Y. Menneneena,
3aKOH COXPAHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUs SHEPTUU
IpU XUMHYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH S3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIlMe B OCHOBE MOHUMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (aKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U 0€30MaCHOM UCIIOIb30BAaHUU BaXKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM S TEILHOCTH YEJIOBEKA;

coB8peMeHHble NpeoCmasieHus 0 CMpPOeHUU 6ewecmea HA amOMHOM, UOHHO-
MONEKYIAPHOM U HAOMONEKVIAPHOM YPOGHAX, NPeOCMAasleHus O MeXaHusmMax
XUMUYECKUX DeaKyuil, mepMOoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX
UX NPOMEKAHUS, 0 XUMUUECKOM PABHO8eCUU, PACMBOPAX U OUCNEPCHBIX CUCTeMAaX;
Gaxmonocuueckue ceedeHusi 0 C8OUCMEax, cocmaese, NOAy4eHuu u 6e30nacHoOM
UCNONIL308AHUU BANCHEUIUUUX HEOP2AHUYECKUX 8eujecms 6 Obimy U npakmuieckou
oesamenbHoOCmU  Yelogekd,  OOWUX  HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npou3Bo0Cmea;

CchOpMUPOBAHHOCMb YMEHULL  8blA6IAMb XapaKTEPHbIE TPU3HAKK TOHITHA,
YCMaHasIu8anms X B3aMMOCBS3b, UCNOIb308aMb COOTBETCTBYIOIINE MOHATUS ITPU

OIMMCAaHWN HCOPTaHUYICCKHUX BCIICCTB U UX HpCBp&H.[CHHfI;

chopmuposanHocmy  yMeHUll  UCNOIb306amb  XUMUYECKYI0 CHMBOJMKY IS
cocTaBieHuss (opMysT BEHIECTB M  YpaBHEHUM XHUMHUYECKHX  pPEAKIUH;
cucrematrueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIECTB (yrapHbId ra3, YIVIEKMCIBIA ra3, aMMHaK, TamI€Has

W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAQ, TUPUT U JIP.);
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7)

8)

9)

cghopmuposanHocms ymeHull onpedensms BAICHTHOCTh W CTENEHb OKHCIICHUS
XUMHYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa; BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAS, METaJNINUECKas, BOJOPOHAS) B COCAMHEHUSX; THUII
KPUCTALTMYECKON PEIIETKH KOHKPETHOIO BELIECTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METaJUTMUECKas ); XapaKTep Cpeabl B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

choOpMUPOBAHHOCMb YMEHUSL 00BACHAMb 3A8UCUMOCTb CBOUCNE BeUleCd OMBUOd
XUMUYECKOU C8A3U U MUNA KPUCTNALIUYECKOU peulémKy, 0OMeHHblL U OOHOPHO-
AKYenmopHbulil MEXAHU3MbL 00PA308AHUSL KOBANEHMHOU C8531U,
chopmMuposanHocms YMeHUli yCmaHasiueams TPUHAJICKHOCTh HEOPTraHUUYECKUX
BEIIIECTB I10 MX COCTaBY K OMPEACIEHHOMY KJIacCy/TPYIIe COeAUHEHUM (TTPOCThIC
BEIIIECTBA — METaJUIbl U HEMETAJIIbI, OKCHUJIbI, OCHOBaHUS, KUCJIOTHI, aM(OTEPHBIC

THJIPOKCHJIBI, COJIH);

10) cghopmuposannocms ymenuil: kiaccupuyuposamn: Heopeanuieckue Geujecmsd

ROUX COCMABY; XUMUYECKUE PeaKyuu no pa3iuyHbIM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewjecms, meniogomy s¢ghgexmy peaxyuu, uUsMeHEHUl0 cmeneHeti
OKUCTIeHUSI IIeMeHmo8, 00pamumMocmu, Y4acmuro Kamauuzamopa u m.n.);
CAMOCMOAIMENbHO 8blOUPAMb OCHOBAHUS U Kpumepuu O Klaccugukayuu

usyuaemoslx eewecms U XuMudecKkux peam;uﬁ;

11) cghopmuposanrocme ymenuii packpvieams CMbICI Tiepuoueckoro 3akona /1. U.

MenpeneeBa u IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OObSICHUTEIBHYIO U

MPOTHOCTHYECKYIO (PYHKIIUU;

12) cihopmuposannocme ymenuti xapakmepuzoeams 3ICKTPOHHOE CTPOCHHE aTOMOB

XUMUYECKUX 3eMeHTOB 1—4 mepuonoB lleproanyeckoit cucTeMbl XUMHUYECKUX
anemeHToB JI. M. MennesneeBa, HCIONB3yS MOHITUS «S-, P-, d-2JIEKTpOHHBIE
opoUTaIN», «IHEPreTUUECKUE YPOBHINY»; 00BACHAMb 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMUYECKHX HJIEMEHTOB M MX COCIMHEHHMH MO MEepuoJaM W Tpynrnam
[Teproanueckoii cucteMsl XuMu4deckux 3eMeHToB . . Menneneesa; «ocrosnoe
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U 6030)oCOEHHOE  DdHepeemuyecKue  COCMOSHUA — amomay,  OObACHAMb
3AKOHOMEPHOCMU UBMEHEHUsI CBOUCME XUMUYECKUX DJIEMEHMO8 U UX COeOUHEHULL
no nepuooam u epynnam llepuoouueckoti cucmemwi /| U Menoeneesa, éanenmmuole
BO3MOINCHOCMU  AMOMOS8 JJIeMEHMO8 HA OCHO8E CMPOEHUS UX IIEeKMPOHHBIX
0b010ueK

13) chopmuposannocmes  ymenuii  xapaxmepuzosamov  (onucvieamv) 00N
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KIIACCOB;
noomeepaicoams CylIeCTBOBAHUE T€HETUYECKOW CBSI3U MEXIY HEOpPTraHUYECKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUM COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

14) chopmuposannocmev  yMeHUss  pACKpvi6amv — CYWHOCMb.  OKUCTUMETbHO-
80CCMAHOBUMENbHBIX  PeaKyuti NOCPeoOCmeOM COCMABAEHUS  INEKIMPOHHO20
bananca >mux peakyuu, peaxkyuil UOHHO20 O00OMeHa NYymém COCMAGIeHUsl UX
NOJIHBIX U COKPAWEHHLIX UOHHBIX VPABHEHUL, peakyull 2uopoausd, peaxyutl
KOMNJIeKco0bpazosanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUS),

15) chopmuposannocme  ymenus Kiaccupuyuposams XUMHUECKUE PEAKIIUU 10
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBY PEarupyroliux BEIIECTB, TEIIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTEMEHEW OKUCIIEHUS DJIEMEHTOB, OOpaTUMOCTH
peakiuu, y9acTUIO KaTajanu3aTropa);

16) cghopmuposannocmes ymenuil cocmaensimv ypPaBHEHHSI DPEAKIUN pa3IMYHBIX
THUIIOB; TIOJTHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIIUi HOHHOTO OOMEHA, YIMTHIBAS
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

17) chopmuposannocmov  ymenusi  nposooums  PEAKIHH, IOATBEPIKAAIOIINE
KaueCTBCHHBI COCTAaB PA3JMYHBIX HEOPTaHWYECKUX BEIECTB; PACNO3HABAMDb
OTIBITHBIM TTYTEM HOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX
BEIIIECTB;

18) chopmuposannocmov  ymenuti  packpvléams — CYIIHOCTh  OKHUCIMTEILHO-
BOCCTAaHOBUTEJIHHBIX PEAKITMI MOCPEJACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca

ATHUX PEaKIIUM;
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19) chopmuposannocme ymenuii 06vsACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiuy OT pa3IMYHBIX (PAKTOPOB; XapakTep CMEIIECHUS XUMHUYECKOIO
paBHOBECHS B 3aBUCUMOCTH OT BHENIHero Bo3aericTBus (npuniun Jle [lartenbe);

20) cpopmuposannocmv  ymeHuss  00BACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS.
XUMUYECKUX PeaKyull ¢ YYEMoM UX IHEPeemuyecKux XapaKmepucmux, XapaKxmep
UBMEHEeHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCMU Om  PA3IUYHbIX
Gdaxmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PABHOBECUsl NOO
GAUAHUEM BHeWHUX 6030eticmeuti (npunyun Jle [llamenve),

21) cpopmuposannocme  ymeHuu  Xapakmepuszoeamv ~ XUMUYECKHE TPOIIECCHI,
JeKallue B OCHOBE MPOMBIIUICHHOTO TMOJIYYeHHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh NPEJCTaBICHUNA 00 OOIMX HAYYHBIX MPUHIUINAX U
AKOJIOTHIECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

22) chopmuposannocme ymMeHus: XapaKkmepuzo8ams XUMUYecKue peakyuu, iexcaujue
8 OCHOB€E NPOMBIULTIEHHO20 NONYYEHUs] CEPHOU KUCTOMbL, AMMUAKA, 00uue HayuHvle
NPUHYUNBL  XUMUYECKUX  NPOU3BOOCME;  UYenecooOpasHoCmb — NpUMeHeHUs
Heop2aHUu4ecKux 6ewecms 6 HNPOMbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PeHUs
COOMHOUIEHUSL PUCK-NONb3A;

23) chopmuposannocmes  ymenuli npoeooums BBIUUCICHHS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBas JOJIs BEHIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHM Ta30B
IPU XUMHUYECKUX PEAKIIHAX, MACChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WIM OO0bEMY OJHOTO U3 YYAaCTBYIOIIUX B
peakIMu BelecTB, TemioBoro »ddexra peakuu Ha OCHOBE 3aKOHOB
COXpaHEHUSI MACChl BEIIECTB, MPEBPAIIEHUSI U COXPAHEHUS YHEPTUU;

24) cpopmuposannocmeb ymerust nPOoOUNMsb pacuémpl. ¢ UCHONb308AHUEM NOHIMULL
«Maccosas 005 eewecmsa 8 pacmeopey U «MOJIAAPHASL KOHYEHMPayus», MAaccol
gewecmea unu 00vEMa 2asa No U38eCMHOMY KOIUYECmEYy 6euecmsd, Macce Uil
00bEMY 00HO20 U3 YUACMBYIOWUX 6 PearKyuu eeujecms, menniogoco 3¢gexma
peaxkyuu; 3HayeHusi 6000POOHO20 NOKA3AMEN PACMBOPO8 KUCIOM U welodell ¢
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U3BECMHOU CMENneHbio Ouccoyuayuu, maccel (00véma, KOIULecmea eeujecmsa)
NpOOYKmMa peaxkyuu, eciu 0OHO U3 UCXOOHLIX 8euecms 0aHo 8 8ude pacmeopa ¢
ONpeOdenéHHoU Macco8ou 00ell pacmeoOpEeHHO20 Geujecmaa Ui OaHo 8 u3dvimke
(umeem npumecu), 00auU B8bIX00A NPOOYKMA pearyuu, 0O0bEMHBIX OMHOULEHUL
2a308;

25) cghopmuposannocms ymenuti coonrooames npasuiia TOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTaOOpaTOPHBIM O0OPYIOBAaHHEM, a TaK)Ke MpaBWIa OOpaIieHHUs C
BEIICCTBAMH B COOTBETCTBHM C MHCTPYKIIUSIMH IO BBITIOJHEHHIO JaOOPaTOPHBIX
XUMHYECKUX OIBITOB;

26) cpopmuposannocms  ymenull  NAAHUPOBAMb U BbINOJHAMb  XUMHUYCCKHMA
AKCIIEPUMEHT (pa3sIOKeHHE MEPOKCHAA BOJAOPOaA B MPUCYTCTBUU KaTaau3aTopa,
OTIPEJICTICHAE CpPEIbl PAcTBOPOB BEIIECTB C TOMOIILI0 YHHUBEPCATHLHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOIO0 OOMEHAa, KaueCTBEHHBIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS; PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMaM «Metamie»y U «HemeTamis») B COOTBETCTBUM C TMPAaBWIAMH TEXHUKH
0€30MacHOCTH MpU OOPAILEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM,
npedcmaesnsimes PE3yNbTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN W (hopmyauposams BHIBOJIBI HA OCHOBE
ITUX PE3YIbTATOB,;

27) cghopmuposannocms yMeHUll: CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUNTH
XUMUYeCKUll  9KCnepumenm  (nposedenue  peakyuili  UOHHO20  0OMeHa,
noomeepicoeHue  KauecmeeHHo20  COCMAéa  HeOP2aHU4ecKux  6euecms;
onpeoeneHue cpedvl pacmeopos 8euecms ¢ NOMOUWbIO UHOUKAMOPOS8, U3VUEHUE
BIUAHUSL PA3TUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peaxkyuu, peuleHue
IKCNEPUMEHMANbHLIX 3a0a4y no memam «Memannvty u «Hememannwiy) c
cobnooeHuem npasuil 6e30nacH020 0opaweHus ¢ Beuecmeamu U 1a6opamopHvIm
obopyoosanuem, GopmMyIuUposams yenb  UCCLeO08AHUS, NPeOCmasiams 8
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PasauuHou ghopme pe3yibmamvl IKCNEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMDb
UX 00CMOBEPHOCMb;

28) cpopmuposannocme  ymenuti  Kpumuuecku — AHAIUZUPOBAMb  XUMHUYECKYIO
uH(pOpMaIInIo, TOTydyaeMyIo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);

29) cghopmuposannocme VYMeHUtl cobooamo npasuia AKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TIOBEJACHUS B OBITY W TPYAOBOH JCATEILHOCTH B IIEIISAX
COXPaHEHHUSI CBOETO 370POBbsl U OKPYXKAIOUIEH MPHUPOIHON CpEIbl; OCO3HABATH
OIMaCHOCTH BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI ONIPEICTIEHHBIX BEIIECTB, TOHIMAs
cmbica nokazatens [TJIK (mpeagensHo# JOMyCTUMOM KOHIICHTPAIUN ),HOACHAMb HA
pUMeEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIEHUS UX BPEIHOTO BO3EHCTBUS
Ha OpPTaHU3M YEJIOBEKa;

30) cpopmuposannocms ymenuti: cobrodames npasuild NOIb308AHUS XUMUYECKOU
nocyoou u J1abopamopHviM 000pyoosanuem, ooOpaujeHus ¢ eewecmeamu 8
COOMBEeMCMBUY ¢ UHCMPYKYUAMU NO BbINOJIHEHUIO JIAOOPAMOPHBIX XUMUYECKUX
ONBIMOB, IKOJIO2UUECKU UYenecoodpa3noco noeedeHusi 6 Obimy u mpyoosol
0esIMeNbHOCIU 8 YeX COXPAHEHUsL C80e20 300P08bsl, OKPYICarowel npupooHoll
cpeodbl U O0OCMUdICEHUsI €€ YCMOUYUB020 pA38UMUs, OCO3HABAMb ONACHOCHb
MOKCUYECKO20 OCUCMBUSL HA IHCUBbIE OP2AHUIMbL ONPEOENEHHBIX HEOP2AHUYECKUX
sewgecms, nouHumas cmoicn nokazamens II[K (npeodenvnoti oonycmumoti
KOHYeHmpayuu),

31)cpopmuposannocmes  ymMeHUll:  OCYWECmEIsIMb  YEeAeHANPAGIEHHbIIL  NOUCK
XUMUYECKOU UHGopmayuy 8 pasiudHblX UCMOYHUKAX (HAYYHAs U YYeOHO-HAYYHAS
aumepamypa, CMHU, Unmepnem u Op.), Kpumuiecku anaiuzupo8ams XUmMuieckyo
ungopmayuio, nepepabamvieamev e€ U UCHOIL308AMb 8 COOMBEMCMBUU C
noCmaejieHHoU y4ebHoU 3a0ayell;

32) mist 00y4aronuMxcs ¢ OTrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3J0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U

XUMHUUYCCKHUX SIBJICHUM;
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33) st ClIenbIX U CIA0OBUIAIIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh Pelibe(hHO
TOUCUHYIO cucteMy obo3Hauenwuit JI. bpaiins nms 3anucu XxuMudeckux GopMyiI.
PesynbraTthel oOydeHuss Ha 0a30BOM ypOBHE OpPHEHTHPOBAaHbI Ha OOIIYyIO

(GYHKIIMOHATBFHYIO TPAMOTHOCTH, MOJYYEHHE KOMIETEHTHOCTEH IJIsl MOBCEIHEBHOU

KU3HU M oOmero pa3Butus. Pe3ynbrarbl 00ydeHUss Ha YIUIYOJIEHHOM YpPOBHE

OpDUEHTHUPOBAaHbl  HA  MOJy4eHHME  KOMIETEHTHOCTEH Uil  MOCIJIEIYIOLIEH

poeCCHOHATIEHON ACATENHHOCTH KaK B paMKaxX JaHHOW MPEIMETHOM 00JacTH, TaK U

B CMEXXHBIX C HEHl 00J1acTsX.
COAEPKXAHHUE YYEBHOI'O ITIPEIMETA «XUMMUSD»

10 KJIACC «OPTAHUYECKASI XUMUS» BA3OBbI YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKO XUMHUHU

[IpenMer opraHudyeckod XuUMHUH: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAUYCHHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopusi CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytiepoBa, e€ ocHOBHbIE ToJIOKeHUS. CTpYyKTypHBIE (HOPMYIIbI
OpraHuyYecKux BemiecTB. ['oMosiorus, nzoMepus. XMMHUUECKas CBSI3b B OPraHUYECKUX
COCIMHEHUAX — OJIMHAPHBIE U KPATHBIC CBSI3HU.

[IpeacraBnenne o kinaccupUKAIMK OpraHUYecKux BemiecTB. Homenkmarypa
OpPraHUYECKUX COCIUHEHUM (CUCTeMaThdecKas) W TpHUBUAJIbHbIC Ha3BaHUS

BOXHEUILINX MPEJACTABUTEIEH KIACCOB OPraHUYECKUX BEILECTB.

9KCHCpI/IMCHTaJ'IBHBIC MCTOJAbI HM3YUYCHHA BCIICCTB MW HUX npeBpameHHﬁ:
O3HAKOMJICHUC C 06pa3uaMH OpPraHUYCCKUX BCHICCTB U MaTCpHualaMHd HAa MX OCHOBC;
MOJCIHUPOBAHUC MOJICKYJ OPraHudCcCKUX BCUICCTB, Ha6J'IIOI[CHI/I€ H OIIMCaHUucC
ACMOHCTpPAILIMOHHBIX OIILITOB IIO0 TIIPCBPAICHHUIO OPraHudYCcCKUX BCHICCTB IIPpU

HarpeBaHuM (IUIaBJieHNWEe, OOYTIIMBAHUE U TOPEHNE).

Yraesogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psAl. MEeTaH M 3TaH — MPOCTEUINE
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IPEICTAaBUTENN ATKAHOB: (U3NYECKUE U XUMUYECKUE CBOMCTBA (PEAKIMH 3aMEIICHUS
Y TOpPEHUS ), HAX0KICHHE B PUPOJIE, OJIYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUN pAx. OTWIEH U IPONWIEH —
MIPOCTEUILINE TIPEICTABUTENN AJIKEHOB: (DU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHMS, TAJOTEHUPOBAHUS, THUApATallMM, OKHUCIEHUS U
MOJIMMEPHU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 wu wmerwnOyraguen-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKHE CBOWMCTBA (peakuus mnoaumepusanuu). llogydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUM psif. ALlETUIIEH —
MPOCTEUILNI PEICTABUTEIb AIKUHOB: COCTaB, CTPOEHUE, PU3NYECKHE U XUMUYECKUE
CBOMCTBa (peakiuy TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, TOPEHUs),
IIOJIyY€HHUE U IPUMEHECHHUE.

Apensbl. beHzoi: coctaB, cTpoeHue, PU3NUecKrue U XUMUYECKUE CBOMCTBA (peakiuu

raJIOorcCHupoOBaHu:A H HI/ITpOBaHI/ISI), IMOJIYYCHHUC W IIPHUMCHCHHUC. Tonyon: cocras,

CTPOCHHC, (bI/IBI/I‘-IGCKI/IG U XMMHUYCCKME CBOMCTBA (DeaKHI/II/I rajJorcHupoOBaHud H

HI/ITDOBEIHI/IH) INOJYYCHHNC U TITPUMCHCHUC. ToxkCcHYHOCTD ApCHOB. I'eneTnyeckas CBS3b

MEXAY YIJIEBOJOPOAAMH, PUHAJIEKAIIUME K Pa3JIUYHBIM KJIaCCaM.

[IpuponHble UCTOUHUKH YTI€BOAOPOAOB. [IpupoaHblil ra3 u nonyTHble HEPTSIHBIC
razpl. Hegth u €€ mpoucxoxaenue. CriocoObl mnepepaboTku HedTH: TeperoHka,
KPEKHUHT (TepMUYECKHI, KaTATMTUYECKUI ), muposin3. [IponykTel nepepaboTku HETH,
UX MPUMEHEHNE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yroiab ¥ MPOIYKTHI €TO
nepepadoTKH.

OKCTepUMEHTAIbHBIE  METOABl M3Y4YEHHS BEHIECTB W WX IPEBpAIICHUIA:
O3HaKOMJIEHHE C 00pa3llaMH IIacTMace, KaydyKoB U pe3uHbl; Koyuiekuuu «Hedto» u
«YTOJbY»; MOJIECIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX;

MIPOBEICHHE MPAKTHUECKOM PaOOThI: TIOJyUYCHHUE dTUJICHA ¥ NU3yUYCHHUE €TO CBOWCTB.
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PacuérHble 3a1aun
Brruncnenus mo ypaBHEHMIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA

HCXOJHOTO BCIICCTBA WM IIPOAYKTA PCAKOHUU II0 HU3BCCTHBIM MACCC, O6’béMy,

KOJIMYCCTBY OAHOI'O N3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHHH).

Kuciopoacoaep:kamue opranuyeckie coeAUHEHUs

[IpenenbHBIE OTHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJI: CTPOEHUE, (PUZNIECKUE U
XUMHUYECKUE CBOKCTBA (PEAaKIMHU C AKTHUBHBIMH METAJJIAMH, TaJIOT€HOBOJOPOAAMH,
rOpeHue), npuMeHeHue. BonopoaHbie CBA3M MEXIY MOJIEKYJIaMH cIUpTOB. [leiicTBue
METAHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaToMHble COUPTHI. DTHJICHIJIMKOJIb M TJIMLEPUH: CTpPOEHUE, (pUu3nveckue u
XUMHUYECKHE CBOICTBA (B3aMMOJCIHCTBHE CO IEIOYHBIMU METAJIIaMH, KaueCTBEHHAs
peakiysl Ha MHOIOaTOMHBbIE cIUPTHI). JleficTBre Ha opranu3M 4denoBeka.llpumenenue
IIALEPUHA U ATWICHIJIMKOJISL.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTh
dbenona. [lpumenenue deHoma.

Anpaerunpl U KeToHbl. Dopmanberuj, aueTaibAerul: CTpoeHue, pu3ndecKue u
XUMHUYECKHE CBOMCTBA (peaklMHU OKHCIEHUS M BOCCTAaHOBJICHUS, KaueCTBEHHbIE

peakiMH), TOJIy4eHHE U PUMEHEHHUE.

AneToH: cTpoeHue, Gu3nyecKkue U XUMUYECKHE CBOUCTBA (PEAKIIMU OKUCICHUS U

BOCCTaHOBHeHI/IH), IIOJYYCHHMC M IIPUMCHCHMC.

OAHOOCHOBHBIE TMpeneabHble KapOOHOBBIE KUCIOTH. MypaBbuHAs M yKCycHas
KHUCJIOTBL: CTpO€HHue, (pU3MYecKue M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs
KJ1acca KUCJOT, peaklusl 3TepuUpHUKaILuu), IOIy4eHne U npumeHenne. CteapuHoBas U
OJICMHOBAasA KHUCIIOThl KAaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mbula Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIIEE IeUCTBHE.

Crnoxuble 3¢upbl Kak TPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIPONH3 CIOKHBIX
aupoB. Kupsl. ['uaponus xupos. [IpuMenenue xxupoB. buosorudeckas posb )KUPOB.

VYrieBoabl: cocTaB, KiaccupUKaIMs yriaeBoJA0B (MOHO-, IU- W TIOJIMCAXAPHIbI).
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['moko3a — mpocTemuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
busnveckue U XUMHUYECKUE CBoicTBa (B3ammojeiictBue ¢ ruapokcuaoM meau(Il),
OKHCJICHUE aMMHUAYHBIM pacTBopoM okcuma cepedpa(l), BocctaHoBiIeHNE, OpOKEeHUE
TJIFOKO3BI), HAX0XICHNE B IPUPOJIC, IPUMEHEHHUE, OMOJIoTHIecKast poiib. PoToCHUHTES.
®dpykTO3a KaK U30Mep TITFOKO3BI.

Caxapo3a — NpEACTAaBUTCIIb ANCAXAPUAO0B, THAPOJIN3, HAXOXJICHHUEC B IIPHUPOAC U

IIpUMEHEHHE.

Kpaxman u uemmnono3a kKak OpUpoaHble TojluMephl. CTpoeHHEe Kpaxmaia |
uemnono3bl.  dusnueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KauyeCTBEHHas peaklius ¢ HOJIOM).

OKCIEepUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U X MPEBPAILECHUI: IPOBEICHNUE,
HaONIOACHUE U OINHUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHbIE PEAKIMM OJHOATOMHBIX CIHMPTOB (OKHUCIEHHE 3TaHOJA OKCHIOM
Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TIHUIIEPUHA C THAPOKCHUIOM
meau(1l)), anpreruaoB (OKHCIEHHE aMMHA4HBIM pacTBOpoM okcuaa cepedpa(l) u
ruznpokcunom menu(ll), B3aumoneiicTBrue Kkpaxmasa ¢ HOJI0M);

MPOBEICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3a1aun
Brerancnenns 1mo ypaBHEHHIO XHUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA HJIM IPOJYKTa PEAKIHMH TI0 HM3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BECIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tcoaep:Kalue opraHuIecKue coeInHeHUs!

AmuHpl. MeTHnaMUH M aHWJIUH: CoCTaB, CTPOCHHUC, d)I/IBI/ILIeCKI/Ie H XUMHWYCCKHEC

cBOMCTBA (TOpEHHE, B3AUMOJICHCTBUE C BOJIOW U KUCIOTAMM ).

AMMHOKHCIIOTBI Kak aM@OTepHble OpPraHMYecKHe coequHeHus. DPuznueckue U
XUMUYECKME CBOWCTBA AMMHOKHUCIOT (Ha @puUMepe TIMIMHA). buosornueckoe

3HAa4YCHHUEC aMHMHOKHUCIIOT. HGHTI/I,[[BI.
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benku Kak mNOpUpOJIHBIE BBICOKOMOJIEKYJSIDHBIE coenuHeHMs. [lepBuuHas,
BTOPUYHAsT M TpPETHYHAs CTPYKTypa OenkoB. XHMHYECKHME CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKkLuy Ha OCJIKU.

DKCnepruMEHTAIbHBIE METO/IbI U3YUYEHHMS BEILIECTB U UX MTPEBPALLCHMIT: HAOII0ACHUE
U OIKCAaHHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEJIKOB MPU HAarpeBaHUM,

IBCTHBIC pCAKIIUU OCIIKOB.

BbicokomolieKyJIsIpHbIe COeIUHEHUS

OCHOBHbIE TOHSATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWIl: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJEKYJSIpHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COECIMHEHUA —
MIOJIMMEPU3ALUS U TIOJMKOHICHC AL

[InacTMaccel (HOJII/IBTI/IJIGH, ITOJIMITPOITUJICH, IIOJIMBUHMWJIXJIOPHI, HOJ]I/ICTI/IDOJI).

HaTtypaipHBI M CHHTETHYECKHE Kavuyku (OyTaaWEHOBBIH, XJIOPOOPEHOBBLIA U

H30HD€HOBBIﬁ). BoJiokHa: HaTypajabHbBIE (XJIOHOK, mcpCTh, IHéJIK), HCKYCCTBCHHBIC

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHUYECKHE (KAIIPOH U JIABCAH).

OKCIIEpUMEHTANbHBIE METOABl M3Y4YEHUs BEIIECTB W MX IPEBPAILLCHUN:
O3HAaKOMJIEHHE C 00pa3uaMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanus MexXnpeaMETHBIX CBSI3€M MpH MU3yYEHUU OpraHuyeckod xumuu B 10
KJIaCcCe OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX
MOHSTUW, TaK W TOHSATUM, SBJISIOIIMXCS CUCTEMHBIMHU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOI'0 LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: IBJICHUE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJlacCu(UKalus, NepuoudHOCTh, HAOI0IeHHEe, U3MEPEHUE,
DKCIIEPUMEHT, MOAEIUPOBAHUE.

®dusuka: Marepus, YHEPrusi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTUUCCKUI
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YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHE BeIIeCTBa, (DHU3MUECKHE
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusi: knetka, opram3M, Owochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTOoCHHTE3, OWOJIOTMYECKH aKTHBHBIC BemiecTBa (OCTKH, YIJIEBOIBI, KHUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpasTbl, TOPHBIE TOPOABI, TOJE3HBIE HMCKOMAaeMble, TOILUIMBO,
PECYpCHI.

TexHooTHS: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MUTAHUS, MOIOIINC
CpelncTBa, JIGKQPCTBEHHBIE HM KOCMETHYECKHE TMperapaThl, MaTepuaabl W3

HUCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YTIAYBJIEHHBIA YPOBEHb

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHHU

[IpeamMeT W 3HaUYE€HHE OPraHUYECKOW XHMMHH, MPEICTABIECHUE O MHOI000pa3uu

OPTraHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOEHUE aTOMa YIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BanenTHpie BO3MOXHOCTH aroMa yriepoaa. XHMHUYECKas CBsI3b B OPraHUYECKUX
coeMHEeHMsIX. Tumbl TMOpUAM3alUA ATOMHBIX OpOuTasiel yriiepona. MexaHu3Mbl
0o0pa30oBaHMsI KOBAJEHTHOW CBsA3M (OOMEHHBIH W JIOHOPHO-aKLENTOPHBINA). THIIbI
MepPEKPHIBAaHUSI ATOMHBIX OopOuTaneit; 6- u m-cBs3u. OnuHapHAas, ABOWHAS U TPOUHAS
cBa3b. CrnocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OpraHnyeckux BemiecTB. lloHsTue
0 CBOOO/IHOM pajiuKaie, Hykieopuie u dJIeKTpoduie.

Teopust cTtpoeHust oprannueckux coenrHeHnuii A. M. ByTiiepoBa U COBpeMEHHBIE
MIPEACTABIECHHUS] O CTPYKTYypE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHMYECKUX
coeuHeHnd. MoliekysipHble U CTPYKTypHbIe (hopmynbl. CTpykTypHbIE (HOPMYIIBI
pa3IMYHBIX BUJIOB: Pa3BEPHYTAs, COKpALLEHHAs, CKEJIETHAs.

N3omepus. Buabl nzomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.
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OnexTpoHHbIe AP(HEKTH B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (WHIYKTHBHBIN
U ME30MEepHBIN 3 PeKTsI).

[IpeacraBinenne o KjaccupuKaMu  OpraHMyeckux  BemiectB.  [loHsTHe
o (pynkimonaneHo# rpynmne. ['omosnorus. 'omonorudeckue psnpl. CuctemMaTudeckas
HOMeHKkJIaTypa opranudeckux coeauHennii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJICTIbHBIX MPEICTABUTEIICH.

OcobeHHOCTH W  KJIaccU(PUKALUS OpPraHMYecKuX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIMHA B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTANIbHBIE METOJIBl M3Y4YEHUs BEIIECTB M HMX [PEBPAILCHUI:
O3HAKOMJIEHUE C 00pa3laMyd OpraHUYEeCKUX BEIIECTB M MaTepuajaMy Ha MX OCHOBE;
ONBITHl IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB NpPH HArpeBaHuM (IUIaBJICHHE,
oOyriauBaHUE M TOPEHHUE); KOHCTPYMPOBAHHE MOJEICH MOJEKYJl OpraHMYeCKHUX
BELLECTB.

YrueBoaopoasl

Ankanbl. ['omonornueckuil psifi ajnkaHoB, oOmias ¢opmyiia, HOMEHKIATypa H
3
u3oMepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, SP -

ruOpuu3aiys aTOMHBIX OopOuTaliel yriepoja, 6-cBia3b. Kondopmepsl. dusnueckue

CBOIICTBA AJIKAHOB.
XUMHAYECKHE CBOMCTBAa AJIKAHOB: pEAKIMU  3aMEIICHUs, HW30MEpU3alINH,

JNETUIPUPOBAHUS, LUKIU3ALMNA, MUPOJIN3A, KPEKHMHra, ropeHus. llpencraBieHue o

MEXaHM3ME PEAKIUM pPaJUKAIbHOIO 3aMEILICHMS.

Haxoxnenue B npupoje. CriocoObl MOTy4eHHUs ¥ IPUMEHEHNE aJIKaHOB.
[uknoankanel. OOmas dopmyna, HoMeHKIaTypa U u3zoMmepus. OcoOeHHOCTH
CTPOCHHUSA M XUMHYECKUX CBONCTB MaJIbIX (IIMKJIOMPOTAH, IUKI00yTaH) U OOBIYHBIX
(IIMKJIOTICHTaH, MUKJIOTEKCaH) IUKIoankaHoB. CrocoObl MOJydYeHHUS] W TMPUMCHCHHUE
ITUKIIOAJTKAHOB.
Ankennl. ['oMonormdeckuil psij —ajkeHoB, oOmas ¢opmynaa, HOMEHKJIATypa.

2
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEeHOB, SP THOpUIM3AIIIS
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aTOMHBIX OpOUTalIel yraeponaa, 6- U w-CBs3u. CTPYKTypHasi U TeoMeTpuuecKast (1uc-

T[}&HC-! HU30MCpus. du3nYeCcKue CBOMCTBA aJIKEHOB.

XHUMHYECKHUE CBOMCTBA: pe€aKkunu MpUCOCANHCHUSA, 3aMCILICHUSA B O-ITIOJIOKCHUC ITPHU

I[BOﬁHOfI CBA3H, IIOJIMMCPpHU3allM W OKHCJICHHUA. [IpeacraBicHUE O MEXAHU3ME

PCAKIINN BJIGKTDOd)I/IJIBHOFO IIPUCOCANHCHMSL. HpaBI/IJ'IO MapKOBHI/IKOBa.

KauecTBeHHbBIE peaku Ha JTBOMHYIO CBS3b.
CnocoObI MOTydYeHUs U MPUMEHEHNE aJIKEHOB.
Ankanuensl. Kiaccudukanus ankaaueHoB (CONPsDKEHHBIC, HW30JUPOBAHHEIE,

KVMVJII/IDOBaHHI)IG). OcobeHHOCTH QJICKTPOHHOI'O CTPOCHUA U XHMMHUYCCKHUX CBOMCTB

CONPSDKEHHBIX AUEHOB, 1,2- m 1,4npucoennnenue. [lonumepunsanus conpsiKEHHBIX

JAUCHOB. CriocoOBI IMOJIYUYCHUA U IIPUMCHCHHUC aJIKaIMCHOB.

Ankunbl. ['OoMojoruueckuit psj ajkuHOB, oOmias ¢opmylia, HOMEHKIATypa U
M30MEpPHS. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI AQJIKHUHOB, Sp-
ruOpuan3alns aTOMHBIX opOuTaneit yriepoaa. @Pu3nueckue CBOMCTBA aTKUHOB.

XUMUYECKHE CBOMCTBA: peaKlMK MPUCOCIUHEHUS, TUMEPU3AIlUU U TPUMEPU3alIUH,
OKHUCJIeHUA. KHCIOTHBIE CBOMCTBA AJIKUHOB, MMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE pEaKIIMM HA TPOMHYIO CBA3b.

CriocoObl oyYeHUs ¥ MPUMEHEHHE aJTKUHOB.

Apomatuueckue yriaeBoJopoJibl (apeHbl). ['omonorudeckuil psig apeHoB, oOIIas
dbopmysa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE

MOJICKYJIbI OeH30:1a. HDaBI/IHO ApOMaTH4YHOCTH, IIPUMCDPBI APpOMATHYICCKHUX

coenuHeHnr. PU3NYECKHE CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBA OCH30J1a M €ro TOMOJIOIOB: PCAKIUHU 3aMCIICHUAB
OEH30JILHOM KOJIbLOC MW YIJICBOAOPOJHOM paJuKalIC, pCaKOunu MIPpHUCOCIUHCHUA,

OKHCJICHHME TOMOJIOrOB O€H30:a. I[IpeacraBaeHue O  MEXaHM3ME  PpEaKIMU

anekTpoduibHOrO 3amemieHus. [lpeacraBienne 00 OPUEHTUPYIOIIEM JIEHCTBHUH

3aMecTuTelled B OEH30JbHOM KOJIbLIE Ha NPUMEPE aIKWIBHBIX PaTUKAJIOB,

KapOOKCUITLHOM, TUIPOKCUIIBHOM, aMHUHO- U HUTPOTPYIIIBI, aTOMOB TaJIOTE€HOB.
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Oco0eHHOCTH XMMHMYECKHX CBOMCTB cTHpoia. [lonumepusanus ctupoa.

CnocoObl oJy4eHUs U MPUMEHEHNE apOMAaTUYECKUX YTIIE€BOJOPOIOB.

[Tpuponansiii ra3. IlomytHeie HedTsHBIE Tra3el. HedTh u €€ mnpoucxoxaeHue.
KameHnHblif yroib 1 IpOyKThI €ro NepepadoTKH.

Cmocobpl  mepepaboTku  He(dTHU:  TEpPEroHKa, KPEeKWUHT  (TEPMHUYECKHUH,
KaTaluTU4YeCKuid), pudopmunr, nuponus. [Ipoaykrsl mnepepabOTku HEPTH, HX
IPUMEHEHUE B IPOMBIIIICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXIY Pa3IMYHBIMU KJIaCCaMU YIJIEBOIOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJOrEHIPOM3BOJHBIX  YIJIEBOJAOPOJOB. Peakuuun

3aMCIICHUA raJJorcHa Ha THAPOKCOI'PVIIILY, HUTPOI'PVIIILY, NUAaHOTI'PVYIIITY,

AMMHOT'PVIIITY. I[CﬁCTBHG Ha TaJIOI'CHIIPOU3BOAHBIC BOJHOI'O U CIIMPTOBOI'O paCTBOpa

ménoun. B3auMonelcTBrUe IUrajJoreHajJKaHOB ¢ MarHueM W IUHKOM. lloHATHE O

MCTAJLJIOOPTaHNYCCKUX COCIHUHCHUAX. Hcnonn3oBaHue raJJOrcHIIpoOn3BOJHBIX

yIIEBOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPTraHMYECKUX BEIIECTB.

DOKCnepUMEHTAIbHBIE METO/Ibl M3YUYEHUS BEIIECTB M MX MPEBPAIICHUI:: N3ydeHUE
(M3UYECKUX CBOWCTB YIJIEBOJIOPOJOB (PAacTBOPUMOCTH), KAUEeCTBEHHBIX PEaKIIUN
YTJICBOJIOPOJIOB PA3IMYHBIX KJIACCOB (0OecIBeYMBaHKE OPOMHOM WU MOJHOM BOJIBI,
pacTBOpa TepMaHTaHaTa Kajius, B3aUMOJCIHCTBHE alleTWIEHAa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)); kauecTBeHHOE OOHapyKEHUE Yriepojia U BOJIOpojia
B OpraHUYECKHX BEIECTBAX; IMOJyYCHHE OTHIIEHAa W W3Y4YEHUE €ro CBOMCTB;
o3HakoMJieHHe ¢ Kosutekiusamu «Hedtb» u «Yromwsy, ¢ oOpasmamu TmacTmacc,
Kay4qyKOB u PE3HHBI; MOJICTTUPOBAHUE MOJICKYT YTIIEBOOPOIOBH
raJIOTeHIPOU3BOIHBIX YTIIEBOJOPOIOB.
Kucaopoaconep:kaiiue opranndeckue coeTnHeHnst

[IpenenbHBle O0qHOATOMHBIE CrTUPTHI. CTpOeHHE MOJIEKY I (Ha MpUMepe METaHoJja
u osraHona). ['omonormyeckuii psn, obmast dhopmysna, U30MepHusi, HOMEHKIATypau
knaccudukanus. Du3HUecKHe CBOWCTBA TNPENCTbHBIX OJHOATOMHBIX CITUPTOB.
Bomopoanbie cBsI3u MEXAy MOJICKYJIAMH CITHPTOB.
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XUMHYECKHE CBOWMCTBA: PEAKIMM 3aMEUICHUs, JACTHAPATALUHA, OKHUCIICHHS,

BBaHMOHCﬁCTBHC C OPraHN4CcCKUMH U HCOPTaHUICCKMMU KHCJIOTaMMU. HI)CILCT&BJ'ICHI/Ie

0 MEXaHHU3ME PEAKIUMN HVKHeOd)I/IJIBHOFO 3aMCIICHUSL. KauecTtBenHas peaknus Ha

OJTHOATOMHBIE CIUPTHI. JleWCTBUE 3TaHOJNA U METaHOJa Ha OpPraHM3M YEJIOBEKA.
CnocoObl OJIy4eHHS U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

IIpocteie >¢upbl, HOMEHKIaTypa U wu3oMmepusi. OcoOeHHOCTH (PU3MUECKUXU
XUMUYECKHX CBOHCTB.

MHoroaroMHble CHOUPTHI — OTWICHIIUKONb U T[HIEepUH. DU3nYecKuen
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEUICHMs], B3aUMOJICUCTBUE C OpraHMYEeCKUMUU

HCOPraHN4CCKUMHU KHUCJIOTAMU, KaYCCTBCHHAA PCaKIIHMA Ha MHOT'OATOMHBIC CITMPTHI.

JleiictBue Ha opraHu3M dyenoBeka. (CrnocoObl TMONy4YeHHUS U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHME  MOJIEKYJIBI, B3aUMHOE  BIMSHUE  THUIPOKCOTIPYIIIBIN
OeHszonpHOro sAapa. dusmueckue cBoicTBa (QeHona. OcoOEHHOCTH XHMHMUYECKUX
cBoiicTB (peHosa. KauectBennsle peakuuu Ha penos. TokcnyHocTs GeHomna. Criocoosl
MOJIy4eHUs U pUuMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJIa.

KapOoHuiabHbIE COCAMHEHUS — albJETHIbl U KETOHbl. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW TIpynibl. ['oMojiornyeckre psAabl albJIEeTHAOB M KETOHOB, 00IIas
dbopmyna, u3oMepusi W HOMEHKJIaTypa. @DOu3nveckue CBOWCTBA allbJIETUIO0BU
KETOHOB.

XVWMHYECKHE CBOWMCTBA albJETUAOB M KETOHOB: PEAKUUU MPHUCOCTUHEHUS.

HDC,Z[CTaBJIeHI/Ie O MCXAaHU3MC DeaKHI/Iﬁ HVKJIGOd)HJIBHOFO IIPUCOCANHCHM .

OxuclieHre abIeTUA0B, KAUeCTBEHHbBIE PEAKIINK Ha alibJeru1bl. CrIOCOOBI TIOTyUYEeHHUS
Y IPUMEHEHUE AJIBJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMmepus 1 HOMeHKIaTypa. Du3nueckue CBOWCTBA
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY

MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.
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XVMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKaIK, peaKkIuu
C YYaCTHEM YTJIEBOJOPOIHOIO PaUKaia.
Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHCIIOTHI.

ITonsatue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJOXHBIX 3(1)I/Ian, AaHIruapuaax,

TaJJOIrCHAHIuapuaax, aMmuaax, HUTpHUJiax.

MHuoroo0Opa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOWMCTB HEMpeaesbHbIX
¥ apOMATHUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BhICIIMX KAPOOHOBBIX KUCIIOT: CTEAPUHOBAS, TATBMUTUHOBAS,

OJICMHOBAA, JJMHOJICBAsA, JUHOJICHOBAA KHCJIOTEIL. Crioco0s1 MOJIYUYCHUA U IPUMCHCHHC

KapOOHOBBIX KUCJIOT.

Cnoxuele a¢upsl. ['omonoruueckuid  psan, odbmas  Gopmyia, U30MEPUU
HOMEHKIaTypa. PuU3NYECKHE U XMMHUYECKHE CBOWCTBA: TUAPOIU3 B KHUCIIOWUHU
IIEJIOYHOM Cpelie.

XKupel. Crpoenue, puznyeckne M XUMHUYECKHE CBOMCTBA >KUPOB: THUAPOJIH3 B
KHCJION W 1enoyHoi cpene. OCoOOEHHOCTH CBOWCTB JKHPOB, COJAEPKAIIMX OCTaTKU
HEIPENEIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

MpbuT4 KaK COJM BBICIIUX KapOOHOBBIX KHUCIOT, WX Motoiiee jaeictBue. [lonarue

0 cuHTeTHYecKkmnx Mornmx cpeacreax (CMQC).

OO111as1 XapaKTEepUCTHKA YTJIEBOIOB.
Knaccudukanusa  yriaeBogoB  (MOHO-, JU- WU TOJIACAXapHJbI).

MoHocaxapuabl: TII0K03a, GPYyKTO3a, ragaKkTo3a, pudo3a, 1e30K- cuprbdo3a.

dU3N4YECKUe CBOMCTBA U HaxoxiaeHne B 1pupone. DoTocuHTES.

Onrtuueckas HU30MCpPH. KOJ’IB‘I&TO-HGHH&H TAYTOMCPHUA Ha TIpUMEPE MOJICKYJbI

TJIFOKO3bI, IPOSKIIMM Xeyopca, o, B -daHOMCPHI I''TIOKO3bI.

XVMMHUYECKHE CBOMCTBA TJIFOKO3bI: PEaKLMU ¢ Y4aCTHEM CIUPTOBBIX U aJIbJIETUAHON
rpyII, CIUPTOBOE U MOJIOYHOKHUCTIOE OpoxeHue. [I[puMeHenure rioko3bl, €€ 3HaueHue
B KU3HEIEATEIbHOCTH OPraHU3Ma.

I[PIC&X&pI/IJIBII caxapo3a, MaJlbTO3a MW  JIAKTO34. BoccranaBpauBaromme u
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HEBOCCTaHABIUBAWOIIME Aucaxapuibl. ['uaponus aucaxapunoB. HaxoxneHues
MIPUPOJIC U PUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TJIMKOT€H U 1eiunoio3a. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmaja, IIIMKOTeHa U LeJUT0a03bl. dusnueckue cBOMCTBA KpaxMalla U UEJUIFOJIO3bI.
XYMMHUUYECKHE CBOWCTBA Kpaxmaja: TUIPOJU3, KayeCTBEHHAas peakluus C HOJIOM.
XYUMUYECKHE CBOMCTBA WEJUIIONO3BI: THAPOIU3, MOJydyeHHUE SPHUPOB IIEIUTIOIO03bI.
[TonsTre 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCHEepUMEHTAIbHBIE METOJIbl M3Y4YeHHUsT BEUIECTB M WX MpeBpalleHUi:
PacTBOPUMOCTh PA3JIMUHBIX CIUPTOB B BOJIC, B3aUMOJIEHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJIEHME OJTWUJIOBOIO CIHUpPTA B  QIBACTHI HAa  PACKUIEHHOM  MEIHOH
MIPOBOJIOKE;OKUCIIEHNE JTHJIOBOTO COUpPTa AUXPOMATOM Kalusg (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPUATIOB); KAaYECTBEHHBIE PEAKIMU Ha albJIeruabl (C
ruapokcusiom auammuHcepeopa(l) u ruapoxcugom meau(Il)); peakuus rounepuna c
ruapokcuiom Meau(ll); xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICUCTBUE pacTBOpa TIJIOKO3bl ¢ ruapokcunoM meau(ll); B3zaumoneicTBue
KpaxMalla ¢ HMOJOM; PEHIEHUE SKCIEPUMEHTANIbHBIX 3alad 1o teMam «CHUpThl U

denonb». «Kap6oHOBBIEKUCIOTHI. ClI0KHBIE (DUPB.

A30Tcoaepxanue OpraHudecKue coeAnHeHus!

AMUHBI — OpraHW4yecKkue IMpOU3BOJAHbIE aMMuaka. Kiaccudukanuss amMHHOB:
anudaTUYeCKue U apOMaTUYECKHE; IEPBUYHBIE, BTOPUYHbIE U TpeTuuHble. CTpoeHHE
MOJIEKyJ, oOmias Qopmyia, W30Mepus, HOMEHKIaTypa U (PU3WYECKHe CBOWCTBA.
XUMHUYECKOEe  CBOMCTBA  alu(aTUYECKUX  aMUHOB:  OCHOBHBIE  CBOICTBA,
ANKWINPOBAHNE, B3aUMOJIECHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCH0TOU. Commn
AIKWIAMMOHMUSL.

AHUIIMH — TpEeACTaBUTENIb aMUHOB apoMaruyeckoro psaa. CTpoeHHe aHUIIMHA.
B3aumHoe BiusiHUE TPyl aTOMOB B MOJIeKyse aHWInHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKIMi Ha AaHUJIVH.

CriocoObI MOJIYUCHUS U IPUMCHCHHC aJ'II/I(l)aTI/IIIeCKI/IX AMHHOB. HOJ’Iy‘IeHI/IC aHUWJINHAa
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U3 HUTPOOEH30J1a.
AmvuHokuciotel. Homenknatypa u wuzomepusd. OTAeNbHbIE NPEICTABUTENN O

AMHMHOKHMCJIOT. TJIMIIMH, QaJIaHHH, d)GHI/IJIaJIaHHH, CCPHH, TUVIYTaMHWHOBAA KHCJIOTA,

JIU3HUH, IHMCTCHH. OnTrueckast HN30MCpHUA  aMHHOKHCJIOT. D-u_L-aMHMHOKHCJIOTEL.

dusnyeckre CBONMCTBA AMHUHOKHUCIIOT. XHUMHUUYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COSTUHECHUM, peaKIus MOJIMKOHCHC AN, 00pa30BaHKe
MENTUIHOW CBsI3U. buonornueckoe 3HauyeHUWE aMUHOKHUCIOT. CHHTE3 W THUIPOJIU3

IICIITHUI0B.

benku kak npupoaHble noaumepsl. [lepsudHas, BropudHas U TpeTUYHas CTPYKTypa
0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: THAPOJIM3, JIEHATypalMs, KaueCTBEHHbBIC
peakIuu Ha OeKH.

[loHsiTHE 00 4A30TCOACPIKAIITNX I'CTCPOLHUKINICCKUX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIG U NOYPHUHOBBIC OCHOBAHUA. HVKHeI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOCHUEC U OuoJiormyeckas POJIb.

OKCNEPUMEHTAIbHbIE METOABl M3Y4YEHHUS BEIIECTB M WX MPEBpallCHUIA:
pacTBOpeHHe OCIKOB B BOJIE;, JeHATypalds OCIKOB NpPH HarpeBaHUM, IIBETHBIC
peakIuy Ha OeJIKU; pellIeHHE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMaM
«A3oTcoaepKalue OpraHM4YecKue CoeAMHEHUs» U «Pacrmo3HaBaHWE OpPraHUYECKUX
COCIMHEHUIN.

BrbicokomosiekyIsipHbIe COeIMHEHUS

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3AIluU, CPEAHSS MOJICKYyJsipHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCAMHEHUN —

noJmMepu3alnvda W IMOJUKOHACHCAILIMA. HDGI[CTaBJ'IeHI/Ie 0 CTCPCOPCIrYIIPHOCTHUHN

HaHMOHeKVHﬂDHOfI CTPYKTYPEC IMOJIMMECPOB, 3aBUCUMOCTD CBOMCTB IMOJMMEPOB OT HX

MOJICKVJIIPHOI'O M HAAMOJICKYJISAPHOT'O CTPOCHMU .

[Tonumepuble  matepuanbl.  [lmactmacchl  (MOMMATWIIEH,  MOJHMIPOIUJICH,

IMOJIMBUHUJIXJIOPU/, IMOJIUCTHPOII, MOJMMCTHUIIMETAKPHJIAT, HOJ'II/IKap6OHaTBI,
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nojaudTUIEHTepedTanar). Y Tuiansanus 1 nepepaboTKa IJIacTUKA.

DnacToMepbl: HaTypaldbHBIM KaydyK, CHHTETHUYECKHE KaydykH (OyTaaueHOBBIH,
XJIOPOIPEHOBBIN, U30IPEHOBBIN) U CHJIMKOHBL. Pe3uHa.

BonokHa: HaTypanpHble (XJIONOK, HIEpCTh, WIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[loauMepsl ceNMaJIbHOTO HA3HAYCHUS (TGd)JIOH, KCBJIApP, JSJICKTPOIIPOBOAAIINC

IIOJIMMCPHI, 6I/IODaSJ'IaFaCMBIC HOJ'II/IMeDBI).

OKCIEPUMEHTAIBHBIE METOJbl H3y4Y€HUs BELIECTB M HUX IPEBpaLICHUI:
O3HaKoOMJIeHHE ¢ oOpa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB; PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a]a4 0 TeMe «Pacno3naBanue miactmace
Y BOJIOKOH.

PacuérHble 3a1a4u

Haxoxnenne MonekyasipHON (OpMyIibl OpraHMUECKOr0 COEIMHEHUS 110 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIUX B €T0 COCTaB; HAXOXACHUE MOJEKYJISIPHON (HOopMyIIbl
OpPraHUYeCcKOr0 COETUHEHUs 10 Macce (00bEMY) MPOAYKTOB CrOPAHUS; IO KOJIUYECTBY
BellecTBa (macce, 00bEMY) NPOAYKTOB pEaKIUMU W/ HWIM HCXOJHBIX BEIECTB;
YCTaHOBJICHHE CTPYKTYPHOU (OpMYyJbl OPraHMYECKOTO BELIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CHOCOOOB TOJYYEHHs; ONpENENICHUE JI0JIM BBIXOJA
IIPOAYKTA PEAKLIMU OT TEOPETUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H

Peanmzannst MeXNpeaIMETHBIX CBS3€M IIPU HM3YYEHUM OPraHUYECKOM XHUMHH
B 10 kjacce ocyImiecTBIsS€TCS Yepe3 HUCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
Hay4YHBIX IIOHATUH, TaK U MMOHATHUM, IPUHATHIX B OTAEIBHBIX NPEIMETAX €CTECTBEHHO-
HAay4HOTO LIMKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBJICHUE, HAy4YHBIH (akT, rumoresa,
Teopus, 3aKOH, AaHalIMu3, CHUHTE3, Kiaccudukanus, HAOIIOJEHNE, HU3MEpPEHHE,
DKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@dusukKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUN
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YpOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHME BeIIEeCTBa, (HPU3NUECKHUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHSI, Macca.

buonorusi:  kieTka, opraHm3M, OKocHCTeMa, Ouocdepa, MeTadOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(GHBIA W TeTePOTPOPHBIM THI MHTAHHS, OpOKCHHE,
(dhoTocuHTe3, IbIXaHue, OCIKHU, YTIEBO/IbI, JKUPbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI.

FGOI‘pa(I)I/IH: ITOJIC3HBIC UCKOITACMBIC, TOIIJIIMBO.

TexHonorus: IMHUIOCBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IIUTAHWA, MOIOIINC

cpecacTBa, MaTCprajbl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIJACC «OBIIAS U HEOPI'AHUYECKAS XUMMHUS»
BA30BbIil YPOBEHb
Teoperuyeckue OCHOBbI XMMHHU

XuMHUUECKUil s7eMeHT. AToM. SIpo aToma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTH4YecKue ypOBHHU, IOAYPOBHHU. ATOMHBIC OpOMTaId, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacrlpeesieHrs JJICKTPOHOB IO OpPOUTAISIM B aToMax dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYpaLIHs aTOMOB.

[Tepnonnueckui 3akoH u [lepuoanyeckas cucreMa XxuMuU4yeckux nementoB /. 1.
MengeneeBa. CBa3p nOepuogUYECKOro 3akoHa U llepuoguueckol cHCTEMBI
xumudeckux anemeHtoB /. M. MenneneeBa ¢ COBPEMEHHONW TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX UMU MPOCTHIX U CI0XKHBIX BEIIECTB MO TPyMIaM U NepruogaM. 3HaueHue
MIEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKas CBSI3b. BUIbl XUMUYECKON CBsI3M (KOBaJICHTHAs
HEeToJIsipHAsE W TOJisipHAas, WOHHAs, MeTa/uiMueckas). MexaHu3mbl 00pa30oBaHUS
KOBQJICHTHON XUMUYECKOM CBSI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHEIN). Bogopoanas
CBSi3b. BaleHTHOCTh. DJIEKTPOOTPUUATENIBHOCTh. (CTeneHb OKuciaeHus. VoHBI:
KaTUOHBI 1 AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IMOCTOSHCTBA
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CoCTaBa BCHICCTBA. Tumnsl KPpUCTATININICCKUX pCIIIéTOK. 3aBUCHUMOCTL CBOMCTBA
BCIICCTB OT THUIIA KpHCT&JIJIH‘-IGCKOfI peHIéTKI/I.
[lonsitue o AJUCIICPCHBIX CHCTCMaX. HctuHnabIE U KOJUIOWIHBIC PAaCTBOPHLI.

Maccosas A0JI1 BEIICCTBA B paCTBOPC.

Knaccudukanus HeopraHmueckux coeauHeHuid. HoMmeHkiaTypa HEOpraHWYeCcKuX
BelleCTB. ['eHeTnyeckas CBSA3b HEOPraHWMYECKHMX BEIIECTB, IPUHAISKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumunyeckas peakuus. Kimaccudukanms XUuMHIECKUX PEaKiuil B HEOPTaHUYECKOM 1
OpraHMYeCKOM XMMHH. 3aKOH COXPAHEHMSI MacChl BEILECTB; 3aKOH COXPAHEHUS U
IIPEBPALLCHHS SHEPTUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTuMble
peaknuu. XuMHUeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xumMudeckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas auccounanus. CunpHble U cnadble anekTpoiauTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KHCIAs, HEUTpanbHas, IIeno4dHas. lloHATHEe O

BOJOPOJHOM ITIOKA3aTCJIC (DH) pacTBOpa. PeaKI_II/IH WOHHOTO OOMeEHa. FI/IAQOHI/IB

HEOPraHMYCCKUX WU OPraHNYCCKHNX BCIIICCTB.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC peaKuuu. [lousTue 06 DJICKTPOJIN3CPACITIIIABOB

U pacTBOPOB cosier. [ [puMeHeHne dJIeKTpoIn3a.

OKCIIEpUMEHTANbHBIE METOABl M3YYEHUs BEIIECTB W MX IPEBPALLICHUIA:
neMoHcTpanus Taommn «llepuomnyueckas cucTeMa XHMHYECKHUX djaeMeHtoB /J[.U.
MenneneeBa»; H3ydyeHUE MOJENENH KPUCTAIMYECKUX pEIIETOK; HaOIIoJeHHe U
ONMKCaHUe JAEMOHCTPALMOHHBIX M Ja0OpPaTOPHBIX OMBITOB (Pa3OXKEHUE NEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUMU KAaTaJIM3aTOPa, ONPEAEICHNUE CPEbl pACTBOPOB BELIECTB C
MOMOIIIbIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKIIMM MOHHOrO OOMEHa); MpOBElICHUE
MpaKkTU4YecKor paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOU

peaKIm.
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PacuérHble 3a1aun
Pacuétsl mo ypaBHEHUSM XUMHUYECKUX PEAKIHM, B TOM YHCIIE TEPMOXUMHUYECKUE

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BaHUECM ITOHATHA «MACCOBas JOJIA BCIICCTBA».

Heopranuveckasi xumust

Hewmeramnsl. I[lonoxxenne HemeramwioB B llepuogmdeckor cHCTEME XUMHUYECKHUX
sanementoB J[.M. MenneneeBa u ocoOeHHOCTH CTpoeHHs aroMoB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONMUS HEMETAUIOB (HA MpUMEpPEe KUCIOPOJa, CEpBhl,
dbocdopa u yraeposa).

XUMUYECKHE CBOICTBAa BaXHEHIIMX HEMETaIOB (TaJOreHoB, CEphl, a30Ta,
docdopa, yrieposia U KpeMHHsI) U UX COEAMHEHHUM (OKCHOB, KUCIOPOCOIEPKALIIX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

IIpuMeHeHne BaXXKHENIINX HEMETAIUIOB U X COCAVMHECHU.

Meramibl. Ilonoxenue MetamioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
sanemeHToB . 1. MengeneeBa. OCOOCHHOCTH CTPOECHHS 3JIEKTPOHHBIX O00O0J0YEK
aToMOB MeTauioB. OO0mue ¢usndyeckue cBoiictBa MeTamwioB. CrjiaBel METaJLIOB.
DIIEKTPOXUMHUYECKUIN PSI HANTPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HATpUi, KaJIUid, KaJIbIIU, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl monyueHus: MetaioB. Metamutyprus. Koppo3us meramios.

Crioco06bl 3a1MThI OT KOppo3uH. [[puMeHeHre MeTamioB B ObITY U TEXHUKE.

OKCNEepUMEHTAIBHBIE METOJbl U3YYEHUS BEIIECTB U MX NPEBPALLCHUN: U3YUCHHUE
Kolekuun — «Metamibl M CIUIaBbl», 00pa3loB  HEMETAJJIOB;,  peEIIeHHE
HKCIIEPUMEHTAJbHBIX 3aj7a4; HAOJIIOACHHE M ONUCAaHHE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THUAPOKCHAA ATIOMHUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0Yel, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJUIOB).

PacuéTHble 3a1aun

PacuéTtel Maccel BemiecTBa WM 00BbEMa Tra3oB IO H3BECTHOMY KOJUYECTBY

BEILIECTBA, MacCe WK O0BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKLIUUA BEILIECTB; paCUEThI
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Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIIM OJTHO U3

BCHIICCTB UMCCT IIPUMCCH.

X¥MMHUSA U KU3Hb

Ponp xumum B o0OecCleUYeHUM SKOJIOTHYECKOW, HHEPreTHUYECKOM U IHUILECBOM
0e30macHOCTH, pPa3BUTHH MEIUIUHBL. [lOHATHE O HAYYHBIX METOJAaX TO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIIHM.

[IpeacrtaBnennss 006 OOMMX HAYYHBIX MPUHIIUAIAX MPOMBIIUICHHOTO TOJYyYCHUS
Ba)KHEUIIINX BEIIECCTB.

YemoBek B MUPE BELIECTB U MATEPUAJIOB: BAXKHEUIIME CTPOUTEIIBHBIC MAaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuaibl i
AJICKTPOHUKH, HAaHOMAaTepHaJIbl, OPraHUICCKUE U MUHEPAIbHBIC YI00PCHUS.

XuMHslT H  3JI0pOBbE UECJIOBEKA: TIpaBUja HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia OE30MaCHOT0 UCIOJIb30BAaHUS MPENapaToB ObITOBON XWMHH B
MMOBCEJIHEBHOM JKU3HU.

MesknpeaMeTHbIE CBSI3H

Peanm3zanus MeXMpeIMETHBIX CBS3EH NMPU M3YYEHUU OOIIEeH M HEOpPraHWYECKOU
xuMuHu B 11 K1acce oCyIiecTBISICTCSl Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATUH, TaK U MOHSATHUM, SIBISIOIIMUXCS CUCTEMHBIMU [JIsI OTIEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAyIHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kiaccu(uKalus, NEePUOJAUYHOCTh, HAOIIOJCHHUE, DKCIEPUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SIBJICHHUE.

dusnka: MaTepusi, SHEPTrUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKUN YpOBEHB, BEILIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIEeCTBA, (PU3MYCCKUE BEIIMUYUHBI U CMHUIIBI HXU3MEPEHHUSI,
CKOpOCTB.

buonorus: kierka, opraHusm, dKocucTeMa, orocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,

BUTaMUHBI, 0oOMeEH BCIICCTB B OpraHnu3Me.
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['eorpadusi: MuHepanbl, TOpPHBIC MOPOIBI, IOJIC3HBIE HCKOIMAeMbIe, TOILIUBO,

pECypChI.
TexHomorus: XuUMHUYECKas: TMPOMBIIUIEHHOCTh, METAJUTyprHsi, IPOU3BOJCTBO

CTPOUTCIIBHBIX MATCPHUATIOB, CEIBbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IIMIICBAsA
IMPOMBIINIJIICHHOCTD, (I)apMaHeBTI/I‘IeCKaH IMPOMBIINIJIICHHOCTD, IMPpON3BOACTBO
KOCMCTHYCCKUX IIpCIIaparoB, IIPOHU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHAIIOB,

QJICKTPOHHAA ITPOMBIINIIICHHOCTb, HAHOTCXHOJIOTHH.

11 KJIACC «OBIIAA U HEOPI'AHHUYECKASA XHUMUS»

YIJIYBJEHHBINA YPOBEHb

Teopernyeckne 0CHOBbI XUMMU
AtoM. CocTaB aTOMHBIX SA€p. XUMUYECKUM 371EMEHT. V30TOIBI.

KopnyckynapHO-BOJIHOBOM  AVAJIM3M, JIBOMCTBEHHAS NOPUPOAA  DIEKTPOHA.

CtpoeHue 3JIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPrETHUYECKHE

YPOBHU U MOypoBHU. AToOMHBIE opOuTanu. Knaccudukamuss XuMU4ecKux 3JIEMEHTOB
(s-,p-,d-,f-amemenTsl). Pactipenenenne 31eKTPOHOB IO aTOMHBIM OPOUTAIISIM; IPUHIIHIT

MHUHUMYMa 3Hepruu, npuHimn [laynu, npaBuiio XyHaa. DIeKTpOHHbIE KOH(DUTYypaIuu

aTOMOB 3JIEMEHTOB MEPBOIO—YETBEPTOTO IMEPUOJOBB OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(PUTYpPALIUU HOHOB.

IlonsaTue 00 DHCPIrumn HOHHU3AallNN, JHCPIrun CpoACTBA K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

Ilepponnueckuit 3akoH u llepmogmyeckass cuCTEMa XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEpUOIUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIIOKHBIX
BEIIECTB MO TpynmaM M NEepUoJaM. 3HAauYeHHeE Iepuoauyeckoro 3akona J[. .
Meneneesa.

XuMHU4YecKasi CBS3b. Buabl XMMHWYECKOM CBSI3U: KOBAJICHTHas, MOHHAas,
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MeTaandeckas. MexaHu3Mbl O6paBOBaHI/IH KOBAJICHTHOM CBSI3U: OOMEHHBIN

U JIOHOPHO-aKUENTOPHBIA. DHEpPrus U JyiMHaA CBsI3U. [10NSpHOCTH, HANPABIECHHOCTh
M HACBHIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHele cBs3u. BoupopomgHas CBs3b.
MeXMOJEKyYJIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT M BaJICHTHBIE BO3MOXHOCTH AaTOMOB. FI/I6DI/II[I/133.HI/IH ATOMHBIX

opOutaneil. CBA3b 3IIEKTPOHHON CTPYKTYpPbl MOJEKYJI € HX TI'€OMETPUYECKUM

CTpOeHHEM (Ha IPUMEpPEe COCAMHEHUI 3JIEMEHTOB BTOPOIO MEPUO/IA).
[IpencraBienne 0 KOMILIEKCHBIX coeAuHeHUsX. COCTaB KOMIUIEKCHOTO HWOHA!

KOMHHCKCOO6pa3OBaTCJ'IB, muragapl. KoopamuHammonHoe umciio.  HomeHknatypa

KOMILUICKCHBIX COCJIMHCHUI. 3HaYeHHE KOMILJICKCHBIX coeauHeHu. [loHsaTHeo

KOOPJIMHATNOHHOW XUMUH.

BemecTBa MOJNEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI. TUIIBIKPUCTAIIINYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

Ilonsitue o JUCIICPCHBIX CHUCTCMaAX. Hctunnbie PaCTBOPBLI. IIpeacraBiaeHUEO

KOJNIOMJAHBIX pacTBOpPax. CriocoOsbl BBIPpAKCHHUA KOHLCHTPALIMK PACTBOPOB: MAaCCOBasd

oSl BEIIECTBA B pacTBOpPE, MOJSIpHAs  KOHIEHTpanus. HaceileHHele u
HEHACBIIEHHbBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. TpHUBUATIBHBIC
HAa3BaHUs OTAEJIbHBIX NPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XumMrudeckux peakiinii B HEOPraHMUeCKOW U OPTraHuueCKOW XUMHUH.
3aKOH COXpaHEHHMSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIIEHUS SHEPTUU PH
XUMUYECKUX  peakiusax.  TeruoBble  AG(EKTHI  XUMHUYECKHX  pPEaKIIHil.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XMMHUYECKOM peakinu, €€ 3aBUCHUMOCTh OT Pa3iu4yHBbIX (HaKTOPOB.

['omoreHnHbIe U reTeporeHHple peakuuu. Karanus n katanusatopsl.

OGpatuMble M HeOOpaTUMBbIE PpEaKIUU. XHUMHYECKoe paBHOBecue. KoHcTaHTa

XUMHUUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIUAIOINIME Ha IIOJIOKCHHUE XHWMHUYCCKOI'O

PaBHOBECHS: TEMIIEpATypa, AABJIICHUE W KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX
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B peakuuu. [Ipunmun Jle [Hlarense.

SHCKTPOJII/ITHIIEECKSJI AUuCconuanmsi. CunbHbIe U cialble QJICKTPOJIUTEI. CreneHb

Aucconuranmnu. HMoHHOE IIpOU3BEICHUE BOIEL. Cpeﬂa BOJHBIX paCTBOPOB: KHUCJIOTHA,

HeWTpanbHasl, menoyHas. Bogopoansiii nokazarens (pH) pactBopa. ['uaponus comnei.
Peakuuu nonHoro ooMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEINIbHBIE peakinu. CteneHb okuciaeHusi. OKUCIUTENb
U BOCCTAaHOBHUTENb. I[IpollecChl OKHCIEHHUS W BOCCTAaHOBJICHMSA. Baxnelue
OKHCJIMTEIA W BOCCTAaHOBUTETH. MeTOA JJIEKTPOHHOTO OanaHca. JEKTPOJIU3
pPacTBOPOB U PACILIABOB BEUIECTB.

DKCNEePUMEHTAIbHBIC METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPAICHUM: pa3I0KeHUE
MEPOKCUJIa BOJOPOJA B MNPUCYTCTBUU KaTalW3aTOPa; MOJEIH KPUCTALIMYECKHUX
PEemETOK; MPOBEICHUE PEaKIIMi HOHHOTO OOMEHA; OMPEICICHHE CPEJIbl PACTBOPOB C
MTOMOIIBI0 HMHJWKATOPOB;, W3yYCHHE BIMSHUS PA3IUYHBIX (DAaKTOPOB HA CKOPOCTH
XUMHUYECKOUN PEaKIMU U MOJOKEHNE XUMHUUYECKOTOPABHOBECHS.

Heopranuueckasi xumust

[Tomoxenne HemeTaoB B llepuoanyueckor cCUCTEME XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa u OCOOCHHOCTH CTpOSHHMS HX aroMoB. Ddusnueckue CBOWMCTBA
HEMETAJVIOB. AJIJTOTPOINHS HEMETAUIOB (Ha IpuMepe KHuciaopopaa, cepsl, dochopaun
yIJIepoIa).

Bonopon. Ilomyuenue, Qusnueckue W XUMUYECKHE CBOMCTBA: pEaKIUUC
METa/ulaMd U HEMETAJJIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ mapuasl. TonianMBHbBIC
3JIEMEHTHI.

lanorensl. Haxoxaenue B mnpupoje, CHOCOObI TONydeHUs, (U3NYECKUEe U
XAMUYECKHE CBOWCTBA. [‘alloreHoBOgOpoAbl. BaxHeWlmue KUCIOpOACOaepKalIne
COCIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIICHHBIC CIOCOOBI TMOTYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COECTUHEHUM.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI TOJYyYCHHUS

KHCJIopo/Ja. du3nyecKkue M XMMHUYECKHE CBOMCTBA U IIPUMCHCHUC KHCJIOPOAa
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1 030Ha. OKCHUJIBI U TIEPOKCH/IBI.

Cepa. HaxoxaeHue B mpHupojIe, CIIOCOOBI MOTyYeHUs, (GU3NIECKUE U XUMHUCCKHE
cBoiictBa. CepoBomopo, cynbduabl. Oxcup cepsi(IV), okcun cepoi(VI). Ceprucrasu
CepHasi KHCIOTHl U X coiau. OCOOEHHOCTH CBOMCTB cepHOM KHUCIOTHL. [IpuMeHeHune
CEphI U €€ COCTMHEHHUI.

A3zotr. Haxoxaenue B mpupoe, crnocoObl MoydeHusl, PU3ndeckue 1 XUMUYECKUe
cBOMcTBa. AMMUaK, HUTpUAbL. OKCHABI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U UX
comd. OCOOEHHOCTHM CBOMCTB a30THOM KucCHOTHL. [IpuMeHeHHe a3zoTa Hu €ro
COCIMHEHUI. A30THBIE YIOOPEHHUS.

®ocdop. Haxoxaenue B npupoje, CHOCOObI MOMy4YeHUS, (PUIHUYECKHE U
xumudeckue corctea. ®ochuabt u pochun. Oxcuasl pochopa, pocdopHas kucioTa

n e& comu. MeradbochopHas m  nmupodocdopHas KHUCIOTHL, docdopucras u

dbochopHoBaructas kuciaoTel. [Ipumenenue pocdopa u ero coennnennii. PochopHeie

yI0OpeHHUS.

VYraepoa, HaxoxaeHue B npupoie. AioTpomnHbie Moaudukanuu. dusmdeckue
U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Okcun
yrinepona(Il), okcun yrnepona(I'V), yronbHas kuciora u €€ coiau. AKTUBUPOBAHHBIN

yroib, aacopbOims. PyinepeHsl, rpadeH, yriepoaHble HaHOTPYOku. [lpumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COCTMHECHHIA.

Kpemunii. Haxoxxnenue B mpupoje, CHocoObl TMONy4YeHHS, (PU3NYECKHE W
xumuueckue cpoiictBa. Oxcup kpeMmHusA(IV), kpemMHHEBas KHUCIOTa, CUJIMKATHI.
IIprumeHnenne kpeMHus 1 ero coennHeHu. CTEeKs0, €ro NoJIydeHue, BUIbI CTEKIIA.

[Tomoxenne metamwioB B [lepuogmueckoil cHUCTEME XUMHUYECKHX JIIEMEHTOB.
Oc00EHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK ATOMOB METAJIOB.

PacnopocTpaHeHne XUMHUYECKUX 3JIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

Obmue ¢usnueckue cBOMCTBa MeTawioB. [IpuMeHeHHE MeETaIOB B OBITY

u Texauke. CiutaBbl METAJIIOB.

DJIEKTPOXUMHUYECKUN PsiJ HANpsDKeHUM MeTauioB. OOImue crnocoObl MOTy4eHUS
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METAJUJIOB: TUIPOMETAIUTYPIUsl, MUPOMETAILTYprus, 3nekrpomeramutyprus. [lonstue
0 Koppo3uu MeTauoB. CriocoObl 3aUThI OT KOPPO3UU.

O6mas  xapakrepuctuka MetamuioB [A-rpynnel  Ilepuoanueckoil  cUCTEMBbI
XUMHUYECKUX 3JIeMeHTOB. Hatpuil u kanmii: momyyeHue, GU3NUYECKUE U XUMHUECKHE
CBOICTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

Obmass xapakrepuctuka wmetauioB I[A-rpynner  [lepuogudeckoir  cucTeMbl
XUMHUYECKUX 3JIEMEHTOB. Maruuii v KajablHii: MoJiydeHre, PU3n4ecKkrue 1 XuMUIeCKHIe
CBONMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB W UX coeauHeHHil. JKECTKOCTh BOMBI
1 CIIOCOOBI €€ yCTpaHEHHUSI.

AntoMuHUI: TIONydyeHHe, (QU3MYECKHME W XUMHUYECKHE CBOMCTBA, NPUMEHEHUE
MPOCTOTO  BEIIECTBAa U €ro  coeauHeHuM. AmMQOTEepHbIE CBONCTBA OKCHJIA
Y TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATTFOMUHUS.

O6m1as xapakTepucTUKa MeTaJIoB o0ouyHbIX noarpynn (b-rpymnm)Ilepuonnueckoit
CUCTEMBI XUMHUYECKHUX DIEMEHTOB.

duznueckre M XMMHYECKHE CBOWCTBA XpoMma M €ro coeauHeHuid. Okcuuabl
u ruapokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U IUXpoMathl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

du3nyecKkne U XMMUYECKUE CBOMCTBA MAapraHila U €ro coeAuHeHu. Baxkuenmue
coenunenuss mapranua(ll), wmapranuna(IV), wmapranma(Vl) wu  wmapranua(VII).
[lepmaHranar xanus, €ro OKMCIUTEIbHBIE CBOKCTBA.

duznyeckue M XMMHYECKHE CBOMCTBA Keje3a M ero coeauHeHui. OKCHOBL,
ruapokcuansl U conu sxkene3a(ll) u xeneza(lll). TlomyyeHue u npuMeHeHue xeye3au
€ro CILIaBOB.

du3nyecKne W XMMUYECKHE CBOMCTBA Meau U e€ coeauHeHui. llomyuenue
Y IPUMEHEHUE MEIIN U €€ COCTUHEHUI.

[{uuk: monmydeHnue, GU3NIECKHUE U XUMHYECKHE CBOMCTBA. AM(DOTEpHBIC CBONCTBA
OKCHJA M THUAPOKCHUJA LHMHKA, TMIPOKCOKOMIUIEKCHI HHMHKA. [IprmMeHeHue unHKau
€ro COeIMHEHUMH.
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DKCIEpUMEHTANbHBIE METOJIbI U3YUYEHUSI BELIECTB U UX MPEBPALICHUI: U3y4CHUE
o0pa3lioB HEMETAUIOB; TOpeHue cepbl, Qocdopa, *keneza, MarHus B KUCIOPOJE;
M3yYCHHE KOJUIeKIMU «MeTamuibl W CIUIaBbl»; B3aUMOJACHCTBHE IIEIOYHBIXU
IIEJIOYHO3EMENBHBIX ~ METAJJIOB € BOJAOM  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB); B3aMMOJCHCTBUE ILIMHKA W >KeJe3a C pacTBOpaMu KHUCIOTH
1IeJI04Yei; KAYECTBEHHBIC PEaKIMM HA HEOPraHMYECKHUE aHUOHBI, KATUOH BOJIOPOJA U
KaTUOHBl METAJUIOB; B3aUMOJECHCTBHE THUIPOKCHUIIOB AJIIOMHHUS UM  IUHKAC
pacTBOpaMM KHUCJIOT W LIEIOYEH; PEHICHNE HKCIEPUMEHTAJIbHBIX 3a7a4 [0 TeMaM
«Tanorens», «Cepa ue€ coeauHEHUs», «A30T U (Hochop U UX COCTUHEHUS,
«Mertasibl rIaBHBIX TOATPYIID», «MeTaibl MOOOYHBIX MOATPYIII.

Xumus 4 )KU3Hb

Ponb xumuu B 06ecrieueHnn yCTOWYUBOTO Pa3BUTHUS YETIOBEUECTRA.

[ToHsTHE O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUN HAYYHOI'O MCCIIEAOBaHUSI.
HayyHble mpuHIUIIBI OpraHu3alid XUMUYECKOTO Mpou3BojcTBa. [IpOMEBINIICHHBIC
CIOCOOBI TMOJIYYEHHUS] BaKHEHIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOI KHCIOTHI, MeTaHoja). [IpoMbIlUIeHHBIE CIMOCOOBI MOJYYEHUS METaJIOBU
CIUIaBOB. XHUMHYECKOE 3arpsA3HECHHE OKPYXAIIIEH cpelbl U €ro IMOCIEeACTBUS.

HD06HGM3 HCDeDa6OTKI/I OTXOA0B H TOOOYHBIX IIPOAYKTOB. Pons  xumums

o0ecrieYeHNr FHEPreTHIECKOr 0e30MmacHOCTH. [IpUHIIUIIBL «3€IEHON XUMUN.

XuMus U 310pOBbe YenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna ucnosb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B Pa3BUTUU MEIUIIMHBI.

XYUMHUS TUIU: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBku. Pomb  Xumuus
obOecrnieueHuu MUIEeBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbsie cpenactBa. beitoBas xumwus.  [IpaBuia
0€30macHOr0 MCIOIB30BAHMS MPETIapaTOB OBITOBOM XUMHUHU B TTIOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTELCTBE: BaXXHEUIIIME CTPOUTENIbHBIC MaTepUalibl (1LIEMEHT, OCTOH).

XuMHsI B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTOOpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMUKa.
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Marepuaibl a1 2JeKTpoHuKU. HaHOTeXHOI0rHM.

PacuérHble 3a1aun

Pacuérel: maccel BemecTBa WiM 00BEMAa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOMAYKTOB PEAKIIUHU, €CIIM OJTHO U3 BEIIECTB UMEET
MpUMECH; Macchl (00hEMA, KOJMYECTBA BEIIECTBA) MPOTYKTA PEAKIIUHU, €CIU OJTHO U3
BEIIECTB JIAHO B BHUJIE pACTBOpa C OIPEACIEHHONM MACCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA; MACCOBOW JIOJIM U MOJISIPHOM KOHIEHTPALIMU BELIECTBA B PACTBOPE; 10U
BBIXOJIa ITPOJYKTA PEAKIIUUA OT TEOPETUYECKU BO3ZMOMKHOTO.

MesknpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeIMETHBIX CBS3€W MpU M3yYEHUH OOUIEH M HEOPraHUYECKOU
xuMud B 11 Ki1acce oCcyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOINX €CTECTBEHHO-
HAYYHBIX [TOHSATUH, TAK U MOHITUN, IPUHATHIX B OTJEIBHBIX MPEIMETAX €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSITHS: SBJICHUE, HAy4YHBIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIW3, CHUHTE3, KiacCHU(UKaIUsS, TEPUOJUYHOCTb, HAOIIOACHUE,
W3MEpPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICTIMPOBAHHUE.

®du3uKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TOIbI, PAJTUOAKTUBHOCTh, MOJIEKYJIA, SHEPre€TUUYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSTHHUE BEIECTBA, MJICAJIBHBIA ra3, (U3NYCCKHE BEITUUYUHBI,
€IMHUIBI U3MEPEHHUS, CKOPOCTh, SJHEPTUS, MACCA.

buonorus: kierka, opraHu3M, dKocucTema, Omocdepa, MeTaboau3M, Makpo- H
MHKPODJIEMEHTBI, OCJIKH, >XHUPBI, YIJICBOJABI, HYKICHHOBBIE KHCJIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

I'eorpadms: muHepanabl, TOPHBIE TIOPOJIBI, ITOJC3HBIC HCKOIAEMbIC, TOILIMBO,
peCypCBHI.

TexHonmorusi: XMMHUYECKass MPOMBIIUIEHHOCTh, METALUIYPIrusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MUILIEBAs MPOMBIIICHHOCTD,
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CbapMaI_IeBTI/I‘-ICCKaH, MMPONU3BOACTBO KOCMCTHYCCKUX IIPCIIapaTroB, IIPOU3BOACTBO
KOHCTPYKIHUOHHBIX MATCPUAIOB, JJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOTHUH.

IMPOMBINJIICHHOCTD
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TEMATHYECKOE IINIAHUPOBAHMHE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kourpoabubie  IMpakruueckue — (Wnpposbie)
u/n IpOrpaMMBbL Yacos paboThI padoThI o0pazoBaTe/bHbIC
ba3/¥Yrn Ba3/Yra Ba3/¥Yra pecypchl
Pa3zjies 1. TeopeTuueckue 0OCHOBBI OpraHu4yeckoii xumuu (3 4)/(94)
IIpeamer opranunyveckoii xumun. Teopus
1.1 XHMHYECKOT0 CTPOEHNSI OPraHHYeCKHUX 3/9 0 0
coeTHHEeHMit
Paznen 2. Yraesoaopoan (144)/(404)
21 IpenenbHble yriieBOAOPOAbI — AJIKAHBI, 2/6 0 /1
HHKJI0ATKAHBI
29, HenpenenabHble yrieBoaopoabl: ajJKeHbI, 6/15 11 1/2
aJIKa/IMeHbl, AJTKUHbI
2.3. ApomMaTH4ecKHe yriieBoI0poabl 3/9 0 0
24 IIpupoaHble HCTOYHUKH YTIJIEBOIOPOIOB H 2/5 /1 0/0
HX NnepepadoTkKa
2.5. I'ajioreHnpou3BoOIHbIE YIJIEBOIOPOI0B 0/4 0/0 0/0
Paznen 3. Kuciopoaconep:xamue opranudeckue coexunenus (12 4)/(36 1)
3.1 Cnuprbl. PeHoJIBbI 3/9 0/1 0/1
392 éﬁﬁi:,ﬁi?&,ﬁ;gﬁonm}me KHMCJIOTHI. 7/21 11 1/2
3.3 Yriaesoabl 2/6 0/1 0
Paznen 4. A3orconep:kaiiue oprannyeckue coexuHerus (3 1)/(94)
4.1 AMMHBI. AMHHOKHCJIOTBI. Bejikn 3/9 0 0/1
Paznen 5. BoicokomoliekyJisipubie coequnenus (2 4)/(6 1)
5.1 IlnacTmaccenl. Kayuyku. Bosiokna 2/2 0 1/0
5.2 BbIcokoMosIeKyJ/ISIpHbIE COETMHEHH ST 0/4 0 0/2
Paznea 6. [loBTopenne
IMoBTOpEHUE 1/3 1/1 0
Bcero 34/102 3/6 3/9




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ae/ioB H TeM Kourpoabubie  IMpakruueckue — (wnpposbie)
n/n NPOrpaMMbl Yacos padoThI padoThI oOpasoBaTe/IbHbIE
ba3/¥ran Ba3/Yra Ba3/¥Yra pecypchl
Paznen 1. Teoperuueckune ocHOBBI xumuu (12 4/36 u)
Tema 1. Ctpoenne atoma. Ilepmoauveckuii
1.1 3aKO0H " Ilepuoauyeckasi cucTEMA 3/9 1 0
xuMuiecknx 3emMeHToB /. U. MenaeneeBa
12 Tema 2. CTpoeHue BelllecTBA. 4/10 1 0
MHuoroo0pa3ue BemecTn
1.3 Tema 3. XumMuuecKne peakmuu 6/18 1/1 1/1
Pazgen 2. Heoprannyeckast xumus (164/514)
2.1 Tema 4. HemeTtasuibl 9/29 1/1 1/4
2.2 Tema 5. MeTaibl 8/23 1/1 1/2
Paznen 3. Xumust u :ku3Hb (4 4/13 4)
3.1 Tema 6. Xumusa u xku3Hb. /| Meroabl
TMO3HAHUS B XUMHH. 4/13 11 0
XUMUSA U KU3Hb
Bcero: 34/102 3/6 3/7




INOYPOYHOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA «XUMUWS» 10

KJIIACC «OPTAHUYECKASA XUMUSA»

BasosBbiii ypoBenb (1 yac)

Yrayoaéunbiii ypoBenb (1+2 yaca)

Koi-Bo
JacoB

Paznen 1. Teopernueckue oCHOBBI opranuveckoii xumu (3 4)/(94)

Koi-Bo
JacoB

3q

1.1. Ilpeamet oprannyeckoi xumun. Teopust XUMHYECKOI0 CTPOEHHS OPraHUYeCKUX COeIHHEeHUMH

9y

IIpeameT opraHM4eCcKON XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHME B IOJYYECHUN HOBBIX BEIIECTB U MAaTEPUAJIOB.
JleMoHCTpanuu: — O3HaKOMJIeHHE ¢ 0o0pa3llaMu OpPraHUYecKUX BELIECTB M MaTepHalaMy Ha UX OCHOBE; — OIBITHI 110
IIPEBPALLIEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUH (ILJIaBJI€HKE, OOYIIMBaHHUE U

FOpPCHHE).

(DJIEKTPOHHOE CTPOEHHE aTOMa YIJIepoAa: OCHOBHOE

1 BO30YXJIEHHOE COCTOSIHUSI. BaJeHTHBIC BO3MOXKHOCTH

aToMa yriepoaa. XUMHYECKas CBS3b B OPraHUYSCKUX
coeMHEHUsX. TUbl THOPUIN3AIH ATOMHBIX opburanei

yriiepoza.

MexaHnu3mbl o0pa3zoBaHUs KOBaJICHTHON CBA3U
(oOMeHHBIH Y JIOHOPHO-aKIENTOPHBIN). Tumbt
MepeKpBIBAaHUS ATOMHBIX OpOHTANEH; G- U T-CBS3H.

Teopust cTpoenus opranmdeckux coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIe mMoyokeHHs. CTpyKTypHbIE (OpPMYIIbI
opraHuyeckux BemiecTB. ['omosorus, nzomepus. XUMHUYECKas CBS3b B OPraHMYECKHX COEIMHEHUSX — OJMHApHBIE U
KpaTHbIE CBSA3U. G- U T-CBsI3U. JIabOpaTOpHBII OMBIT: — MOAETUPOBAHHUE MOJIEKYJ OPraHUUECKUX BEILECTB.

OpnunapHasi, nBOWHas W TpoiHas cBs3b. CHocoObl pa3phIBa
CBsI3€H B MOJICKYJIaX OPTaHUYECKUX BEIIECTB.
[TonsiTHEe 0 CBOOOAHOM paguKane, HyKieoduie

U DIIEKTpOdHIIE.




CTpyKTypHBIC bopmybI Pa3INIHBIX BUJIOB:
ckeneTHas. BUpl n3oMepuu: CTPYKTYpHAsi, IPOCTPAHCTBEHHAS.

OnekTpoHHble  3(QQEKTHI B MOJEKyJaxX  OpPraHUYeCKUX
COeTMHECHUH (MHIYKTUBHBIN U Me30MEpHBIi (D PEKThI).

HpC,I[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(bI/IKaHI/II/I OpPraHn4€CKuUX BEIICCTB. HOMeHKJ'IaTypa OpTraHU4YCCKUX CO@,Z[I/IHeHI/Iﬁ
(CI/ICTeMaTI/I‘-IeCKaSI) 1 TPUBUAJIBHBIC HA3BaAHUA BAXKHEHIIINX HpeI[CTaBI/ITeJIeI;'I KJIaCCOB OPraHNYCCKUX BCIICCTB.

OcobenHoctu U Ki1accuuKanus OpPraHMYECKUX
peakuuii.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKUUU B
OPraHU4YeCKON XUMHUH.

DKClepUMEHTANIbHBIE ~ METOJbl  W3YYEHHsS BEIIECTB U  HX
MPEBPALICHUI: KAYeCTBEHHOE OOHapyXeHue yriepoja H
BOZIOPOJia B OPraHMYECKHUX BelIecTBaX. BuluncieHus:

— olpezesieHue MOJIEKYJISIPHON bopmysl
OpPraHu4ecKoro BEIIIECTBA 1o MacCCOBBIM JOJISIM
9JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB.

Pa3znen 2. Yraesogopoani (14)/(40)

2.1. TlpenesbHble YIiIeBOAOPOAbI — AJKAHBI, IUKJI0AIKAHBI

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PsII.
MeTaH 1 3TaH — NMPOCTeHIINe NPEACTaBUTENHN aJIKaHOB: (PU3NYECKHE CBOMCTRA.

Homenkmatypa u wu30oMepusi ajkaHOB. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alKaHOB, SpP°-
rUOpUIM3aIsl aTOMHBIX OpOUTANeH yriepona,

o-cBs13b. KoHdopmepsr.
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JeMoHcTpanus: dusnueckue CBOMCTBA
(pacTBOPUMOCTb ).
[IpakTnyeckas padbora No 1.

[losryueHne MeTaHa ¥ U3y4EHUE €r0 CBOMCTB.

AJIKaHOB

1(ITIP1)

IMPUMCHCHHC.

MeTan ¥ 3TaH — XHMHYECKHE CBOMCTBa (peaKHI/II/I 3aMCIICHUA U FOpeHI/IH), HaXO0XIACHUC B IPHUPOAC, IIOIYUYCHHE U

XUMHYECKHE  CBOMCTBa AJIKAaHOB:
JETUIPUPOBAHUS, MKJIM3aI1H,
Kkpekunra.  IlpencraBinenue o

M30MEpU3aLIIH,
MUPOJIN3a,
MEXaHU3ME  peaknui

PaauKaJIbHOI'O 3aMCIIICHU .

Huknoankanpl. OOmas Qopmyna, HOMEHKIaTypa U
nzomepusi. OCOOEHHOCTH CTPOCHUS U XMMHUYECKHX CBOWMCTB
ManblX  (IUKJIONpPOMNaH, LUKIOOyTaH) M OOBIYHBIX
(UMKJIOTIEHTaH,  LMKJIONEKCaH) LMKIoankaHoB. CrocoObl
MOJTyYCHHST Y MIPUMECHEHHE [IUKIJIOATKAHOB.

2.2. HenpeneqbHbI€ YI1€BOAOPOAbI: AJTKEHbI, aJ1KA/IHEeHbI,
AJIKHHDI.

2.2. HenpenenabHbie YIJIEBOAOPOAbI:
aJIKaHeHbl, aJKUHBI (159).
2.5. TajJoreHNpon3BOIHbBIE YIJIEBOT0POIOB (44).

AJIKEeHbDI,

194

AJTIKEHBI: COCTaB M CTPOECHHE, IOMOJIOTHYECKUI
psn.  OTuieH 51

MPOIMWIEH — TMpOCTEHIlne NPeACTaBUTENN AIKEHOB: (PU3HUECKHEe CBOICTBA.

AJIKEHBI:  SP°THOpHAM3AIHS aTOMHBIX OpOuTanen
yriepoaa, 6- U  TCBA3M. CrpykrypHas "
reoMerpuyeckast (IMc-TpaHc-) U30MepHsl.

Beruncenus: —  HaXOXJIeHHE MOJICKYIISIPHOM
(OpMyJITBI OPraHMYECKOTO COSAMHEHNUS 110 Macce
(06BEMY) MPOAYKTOB CrOpaHUSI.
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1(ITP1) OTHIICH U TIPONWJICH — XUMHUYECKHE CBOWCTBA (pEakIMH THIPUPOBAHMS, TaJOTCHUPOBAHUs, TuAparanuu, okucieHus u [1(ITP2)

noJIMMEepU3aIn ), IodydyeHue u npumenenue. lIpakruueckas pabora

Ne 1. [losydyeHue 3TUIEHA U U3YYEHUE €0 CBOWCTB.
XUMHYECKHE CBOWCTBA QJKEHOB: 3amMelleHus B o- |1
MOJIOKEHWEe Ipu  JABOMHOW  cBs3u.  llpencraBiaeHueo
MEXaHHW3ME PEaKIUU JJIEKTPOQHILHOTO
[IPUCOCTUHCHHUS.
2.5. Tamorenmpou3sBojHbIe yrieBoaopoaoB (luac uz 4): |1
DIEKTPOHHOE CTPOCHHUE TAIOT€HOIPONU3BOIHBIX
yII1eBOAOPOAOB. [lemoHcTparus:
@dusnuecKkue CBOMCTBAa YIJIEBOJOPOAOB (PacTBOPUMOCTD)
YTJIEBOAOPO/IOB.
Brruucnenust: —  ompezesieHHe Monekynsipuoit |1

(GopMyJIbl OPTaHMYECKOTO BEIIECTBAa IO MAaCCOBBIM JOJISIM|
AJIEMEHTOB, BXOJSIIUX B €I0 COCTaB.

JlabopaTopHbIil  OMBIT: —  MOJEIUPOBAHUE  MOJIEKYJ]
YTJIEBOLOPOAOB M TaJOr€HONPOU3BOAHBIX BpruncieHus 1o
YPaBHEHHMIO  XMMHMUYECKON  peakuuu  (Mmaccel, 00BEMa,

KOJINYECTBA MCXOJHOIO BEILIECTBA WJIM IPOAYKTA PEAKLUU I10
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJIHBIX
BEILIECTB UM MPOAYKTOB PEAKLIUN)

2.5. T'anoreHNpou3BOHBIE YTIEBOAOPOAOB (2 dWac w3 4):
Peakuuu 3amemnieHuss rajoreHa Ha TUIPOKCOTPYIIILY,

HUTPOTPYIILY, [TUAHOTPYINITY, aMUHOTPYIITY.

2.5. TaymoreHnpou3BoOHbIE YIIIEBOAOPOIOB (3 uac u3 4):
JlelicTBMe Ha TaJOT€HIPOU3BOJHBIE  BOJHOTO u
CIMPTOBOTO  pacTBopa  IIENOYH.

BSaHMOHeﬁCTBHe JUTraJIOrCHAJIKaHOB C MarHMEM M IWHKOM.

Ankanuensl. byramuen-1,3 u mermnOyramuen- 1,3: crpoenmue.
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AnKagueHbl: M30JIMPOBAHHBIE,
OcobeHHOCTH 3JIEKTPOHHOTO
U XMMHYECKHUX CBOMCTB COMNPSKEHHBIX TUECHOB,
1,2- u 1 4npucoenuueHue.

KYMVYJIMPOBAHHBIC.
CTpOCHUA

Crioco0bI OJTy4eHUs M MPUMEHEHHE aTKaHUCHOB.

AnKanueHsl: BaXKHEHIIne XUMUYECKHEe CBOMCTBA (peaKlys MOJTUMEPU3AIIH ).

HOJ'Iy‘ICHI/Ie CHHTCTHYCCKOI'O KaydyKa

¥ pe3uHsbl. JIabopaTOpHBINA ONBIT: — O3HAKOMIJIEHHE ¢ 00pa3LaMH IIacTMAcC, KaydyKOB M PE3HHBI.

2.5 TaysoreHnpou3BOHBIC YIIIEBOJOPOIOB (4 wac u3 4):
Tloustue 0 MCTAJUIOOPraHUYCCKUX COCOAUHCHUAX.
Hcnonk30BaHue raJIOreHIPOU3BOHBIX B OBITY, TEXHHKE U B
XUMHYECKOM CHHTE3€. BBIUUCIICHUS: OIpeneiIcHue 0y
BBIX0J1a MTPOJIYKTA PEAKIIUU OT TEOPETHUECKU BO3MOXKHOTO.

AJIKMHEBI: COCTaB U O0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI pAaa. AI_ICTI/IJ'IGH — HpOCTefIHII/Iﬁ npeaACTaBUTCIIb aJIKHHOB!:

COCTaB, CTPOCHHUE, (DU3NUECKUE CBOWCTBA.

DONEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
JIKMHOB, SP-rHOpHUIU3alisl aTOMHBIX opOuTaneil yriepoaa.
XHWMHMYECKUE CBOMCTBA: JAMMEPHU3ALMU W TPUMEPHU3ALNH,
okucieHnsa. KHCIOTHBIE CBONCTBAa QJKHHOB, HMEIOLINX
KOHIIEBYIO TpPOWHYIO CBsI3b. KauecTBEHHbIC peaKUUH: Ha
TPOMHYIO CBSI3b, B3aUMOJICHCTBUE ALIETUICHA C AMMHAYHBIM
pactBopom okcuza cepedpa(l).

AleTUIeH: XUMHUYECKUE CBOMICTBA (peakuuu TUAPUPOBAHUS,
raJOreHUPOBAaHUs, THMIAPATALUKN, TOPEHUs), TIOJIyuYeHHE WU
IIPUMEHEHHUE.

[Ipaktuyeckas padota Ne 3. [Tomydenue arnernineHa

Y U3Y4EHHE €r0 CBOMCTB.

AleTuiIeH: XUMHUYECKHE CBOMCTBA (peakiMy THIPUpPOBAHUS,
raJloreHUPOBAHUS, THJPATAMM,[OPEHUs), IMOJyYeHUEe U
IIPUMEHEHHE.

1(TTP3)

1(KP1)

KontponwHast padota Nel «OCHOBBI OpraHUYECKONH XUMHUI

1(KP1)

3g

2.3. ApomaTu4ecKHe yrjieBoA0poabI
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Apensl. bensoin: coctas, crpoenue, puszndeckue u

XMUMHYECKHE CBOMCTBA (peaKlMy raJIoreHUPOBAHMS U HUTPOBAHUS ), TOTYYCHHE U IPUMEHEHUE.

IIpaBuino apOMATUYHOCTH, IIPUMEPBI
apoOMaTUYECKUX COCIMHECHUM. JIabopaTOpHBIIOIIBIT:
MonenpoBaHue MOJEKYJ apOMATHYECKUX YIIEBOLOPOIOB.
IIpencraBineHue 0 MexaHU3ME

peakiuii MeKTPoPUIALHOIO 3aMelIEeHHUS.

BrrunciieHusi: — yCTaHOBJIEHUE CTPYKTYPHOM
(GopMyIbl  OpPraHMYECKOro BEIIeCTBA Ha OCHOBE €ro

XUMHUYECKUX CBOMCTB MJIM CLIOCOOOB MOJyUEHUS.

1 Tonyon: cocraB, cTpoeHue, GU3MUECKUE U XUMHYECKUE CBOWCTBA (PEeaKlMy raJloreHUPOBaHNs U HUTPOBAHUSA), HonydeHue |1
U nipuMeHeHne. TOKCUYHOCTh apEHOB.
[IpencraBnenue 00 OPUEHTHPYIOLIEM neiicreuu |1
3aMecTuTeNneld B OCEH30JbHOM KOJbIlE Ha IpuUMepe
QIKWIIBHBIX PAJNUKAIOB, KapOOKCHIIBHOW, THIPOKCHUIBHOM,
aMMHO- U HUTPOTPYIIIIbI, aTOMOB
raJOreHOB.
XuMHueckue CBOICTBA OeHzoua uero |1
TOMOJIOTOB: OKHCJIEHHE FOMOJIOr0B OEH30J1a.
['eneTmueckas CBSA3b YII€BOIOPOIOB, MPHHAUICKAIIUX K PA3IMIHBIM KJlaccam 1
Crioco0bt MOJTyYEHHUS apomartuyeckux |1
YTJIEBOJOPOJIOB. OcobenHoctu XMUMHUYECKUX
CBOMCTB cTHpoia. [lomuMepusanus cTupona.
Beruncnenus: —  YCTaHOBIICHHE CTpykTypHOil |1
(opMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKHX CBOMCTB HJIM CLIOCOOOB MOTYyUEHHS.
24 2.4. IlpupoaHble HCTOYHMKH YIJIEBOJOPO/IOB M UX NepepadoTka Sy

[TprpoaHbIE HICTOUHUKH YTIIEBOAOPOAOB. [Ipupoanslii ra3 u nonyTHble HedTsHbIe ra3el. Hedh 1 e€ npoucxoxnenue. Crocoos]
nepepaboTKu He(TH: TeperoHKa, KPEKUHT (TEPMUYECKHM, KATATUTUUYECKU ), TUPOJIN3.




I'enetnyeckas CBSA3b MEXKAY pa3IMYHBIMU KJIaccaMu 1
YTJIEBOAOPO/IOB.
1 [TponykTsl mepepaboTku HedTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH W B ObITy. KaMeHHBINH yroib M MpoIyKThl ero |1
nepepabotku. JlemoncTpanus: — koutekuuu «Hedte» u «Yromby.
Boruncnenusi: — omnpeneiaeHue MOJEKYJISIpHOU Qopmydsl |1
KHCJIOPOAOCOJCPKALIET0 OPraHMYECKOro  BEHIeCTBA IO
MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO
Macce (00bEMY) MPOAYKTOB CrOpaHusi; IO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOYKTOB PEaKLUU U/UIH
HCXOJTHBIX BEIICCTB.
KonTponbnas padora No2 «YrineBoaopoas» 1(KP 2)
Paznen 3. Kuciopoaconep:kamue opranudeckue coexunenus (12 4)/(36 1)
34 3.1. CniupTthl. @eHon 3.1. Cnuptel. PeHou 9y
1 [IpenenbHbIE OAHOATOMHBIE CHUPTHI. METaHOJ U 3TaHOJ: CTPOEHHUE, (PU3MUEeCKHe M XMMHUYEecKue cBoilcTBa (peakuuu c |1
AKTUBHBIMHU METaJJIaMH, TaJIOT€HOBOIOPOIaMHU, TOPEHNUE), TpUMeHeHre. BogopoiHbIe CBSA3M MEXKTy MOJEKYIaMU CIHPTOB.
JleiicTBue MeTaHOJIa M 3TaHOJAa HA OPraHM3M 4ejoBeka. JlabopaTOpHBIE OMBITHI: — TOPEHUE CIUPTOB;, — OKUCICHUE
staHoJsia okcusioM menu(1l).
[IpenenpHbIC OJTHOATOMHBIE CIIUPTHIL: nzomepus, |1
KJ1accupuKalus. Puznueckue CBOMCTBA AJIKAHOJIOB.

JleMoOHCTpalus: pacTBOPUMOCTh cIUPTOB B Boje. CrocoOsI
MOJTYYEHUSI U IPUMEHEHUE OJIHOATOMHBIX CITUPTOB.
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XHUMHUYECKHE CBOMCTBA AJIKaHOJIOB: JEeruapaTalnH,
OKHCJICHMS, B3aMMO/JICHCTBHE c OpraHUYECKUMH H
HEOpraHW4YeCKuMH KuciaoTamu. lIpelicraBieHue O MEXaHHM3MeE
peakuuii HykieoQuIbHOro 3amenienus. Jlemonctpamum: 1.
B3aumoneiictBue staHona ¢ HaTpueM. 2. OKUCIEHUE ITUIIOBOTO
cnupra JAUXpoMaToM  Kaius  (BO3MOXXHO  HCIIOJIb30BAaHUE

BUJICOMATEPHAJIOB).

meau(1D).

MHOroaToOMHBIE€ CIIUPTHI. DTUJICHTIUKONIb U TIHUIEPHH: CTPOCHUE, (PU3HMUECKUE U XUMHUYECKHE CBOICTBA (B3aMMOACHCTBHUE
CO ILEJIOYHBIMU METaJUIaM{, KaueCTBEHHAs peaklus Ha MHOIOATOMHbIE CHUPTHI). JlelicTBUE Ha OpraHu3M YeJOBeEKa.
[TpuMeHeHue TaMLIeprHa U STUIIEHITINKOIS. JlJabopaTOpHbIe ONBITHI: — B3aUMOJEHCTBUE IIMLEPUHA C TUAPOKCHIOM

MHoroaToMHbI€ CIIMPTLI: B3aHMO,Z[CI>'ICTBI/Ie
C OpraHN4YCCKUMHU U HCOPTAaHNYCCKUMH KHUCIIOTaMU.

IIpocteie 3¢upHI, HOMECHKJIATypa U U30MEpHSL.
OcoOeHHOCTH PU3NICCKUX M XUMHUYECKHUX CBOMCTB.
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®DeHoJI: CTPOCHHE MOJICKYJbI, (DU3WYECKHe W XHUMHUYECKHEe cBoicTBa. TokcuuHOCcTh (eHona. [Ipumenenme denoma.
Brrancnenus
— 10 YPaBHEHHUIO XMMHUYECKON peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMH IO
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX

BEILIECTB WJIM TPOYKTOB PEAKIIUN).

CBOMCTBaA (peaKI_II/II/I OKHCJICHHUA H BOCCT&HOBJ’ICHI/IH), MOJIYYCHHUEC U IPUMCHCHUC

@®eHoI: B3aUMHOE BJIMSHHE THAPOKCOTPYHIBI U OeH301bHOrO |1
sanpa. OcobenHoctu XUMHUYECKUXCBOMCTB dbenomna.
KauectBennsie peakiuu Ha (enon. PenondopmanbaeruaHas
cMoa.
[IpakTuyeckas padora Ne 4. Perenne s3KCiepuMeHTaTbHBIX 1(ITP4)
3a1a4 1o Teme. «CrupThl 1 HEHOIBD.
74 3.2. Aubaeruabl. KapooHoBbBIE KHCJIOTHI. 3.2. Aabaeruabl. Kap6oHOBBIE KHCIOTHI. 214
Ci102xHbIe 3(UpPBI CaoxHble 3(pupbl. Kupbl
1 Anpaeruasl U keToHbl. Dopmanmbpaeruj, aneTalbIeTH]: CTpOCHHE, (PU3MYECKHe W XUMHUYECKHe CBOicTBa (peakiuu |1
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE peakiuu). JlabopaTopHbIE OMBITHI:
— OKHCJICHHE aJbJAETUI0B aMMUAYHBIM pacTBOpoM okcua cepedpa(l) u ruapoxcuaom
mean(Il).
DJEeKTPOHHOE CTpOEHHuE KapOOHUIIbHOM rpymmsl. |1
I'omonoruueckue psIbI QJIbJIETU]IOB U KETOHOB:
H30MepHsL.
[IpencraBnenue 0 MEXaHu3Me peakmmii |1
HYKJI€0()UITHLHOTO TPUCOSMHEHHS aJThIETHIOB.
1 dopmanbaeru, aueTalIbJACTU/I: TOTYy4YeHUE U PUMEHEHHE. ALIETOH: CTPOEHUE, buszmueckne u xummnueckue|l
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Bbruuciienusi: —  omnpezieneHHe MOJICKYISIPHOH — (hOpMYyJIbI
OpPraHUYeCKOT0 BEHIECTBA MO MAaCCOBBIM JOJSIM AJIEMEHTOB,
BXOJAIUX B €ro cocTaB; mo macce (00BEMY) MTPOIYKTOB
CropaHus; 10 KOJMYECTBY BemiecTBa (Macce, OO0BEMY)
MPOAYKTOB  pPEAKIMH W/WIA  HUCXOAHBIX  BEIIECTB, —
YCTAHOBJICHHE  CTPYKTYpHOH  (OpMYJbl  OpraHUYECKOTrO
BEIIIECTBA HA OCHOBE €0

XUMHYECKHUX CBOWCTB WITH CITOCOOOB MOTYYCHUSI.

VYpok 0000111eHIs MaTepHralia TEMBI.

1(ITP)

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAs M YKCYCHas KHUCIOTBI: CTpOEHHUE, (U3HUECKue U
XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIMeE JIIs Kiacca Kuciot). [Ipakruueckas pabora «CBoiicTBa pacTBopa

YKCYCHON KHCIIOTBI»

1((ITPS)

OcobeHHocTu CTPOEHUS MOJIEKYNl ~ KapOOHOBBIX
KUCIOT.  V3oMepust M HOMEHKIIATypa. Bonoponusie
CB3U MCXKY MOJICKYJIaMU Kap6OHOBI)IX KHCJIOT.

OI[HOOCHOBHLIC IMPpEACIIbHBIC Kap6OHOBI>Ie
KUCJIOTHI: p€akuuu C ydaCTUEM YTJICBOJOPOJHOTO
paaukaia.

MypaBBI/IHaSI U YKCYCHAad KHUCJIOTBI: pCaKInd 3TepI/I(1)I/IKaI_II/II/I, MOJIY4CHHUEC U IPUMCHCHHC.

OCcoOEHHOCTH CBOMCTB MYpPaBBHMHON KHCIOTHL. MHOrooopasue
KapOOHOBBIX KHUCIOT. [IpencTraBuTeny BBICHIMX KapOOHOBBIX
KHCJIOT: MMATbMUTHHOBAS, IMHOJICBASI, JITHOJICHOBAS KUCIIOTHI.

OcobeHHocTH CBOICTB HenpeAeabHbIX
U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX KHCIIOT,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

1

CTeapI/IHOBaSI U OJICMHOBAA KHUCJIOTBI KaK MPCACTABUTCIIM BBICIIIHUX Kap60HOBBIX KHUCIOT. MBllIa KaK COJHU BBICIIMX

KapOOHOBBIX KHCJIOT, X MOIOIIEE JEHCTBHE.

Ilonsatue O CMHTCTHYCCKUX MOKOIUX CpeaACTBaAx

(CMO).
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IlonsTue o IMPOU3BOJHBIX Kap6OHOBI)IX KHCIIOT —
CJIOKHBIX 3(1)I/Ian, AHrmpuaax, rajJorcHaHruapuaax, aMmmuaax,
HUTpUJIAX.

CI107kHBIE

aupsr

KakK

MPOU3BOJHBIE KapOOHOBBIX  KHUCJIOT. I'maponus CJIOKHBIX 3(pUpOB.

Crnoxubie 3¢upsl. 'omonorudeckuii psig, oOmas
(dhopMyIa, H30MepUs 1 HOMEHKIIATypa.

[IpakTryeckas pabora Ne o. Pemenne
HKCHEPUMEHTAIBHBIX 3a7ad 1o Teme «KapOOHOBBIE KHCIIOTHI.
CrnoxHble 3upb».

1(TIP 6)

Kupsl. I'ngponus xuposB. [Ipumenenue xxupoB. buonornueckas
poib KHUpPOB. BbIUMCIEHHS: —I0 YPAaBHEHUIO XUMHUYECKOU
peakuuu (Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOTO BELIECTBa
WY NPOAYKTAa PpEaKUUH IO HW3BECTHBIM  MAacce,

00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJIHBIX BEIIECTB WY

[IPOJYKTOB PEAKIIN).

XKupsl: crpoenue, ¢usnyeckue cBorcTBa. (OCOOEHHOCTH
CBOWCTB JKHPOB, COJIEPKAIINX OCTATKU
HETIPCACIIbHBIX )KUPHBIX KHUCJIOT. >KI/IpI>I B ITpUPOAC.

1 (KP2)

KoHnTponsHas

pabora:

<<Kncnopozlconep>1<amne OpPraHNn4Y€CKUC COCTUHCHUSA .

24

3.3. YrieBoabl

3.3. YriaeBoabl

1

YrneBoasl: cocTaB, KiaccH(UKaIuUs YriIeBOJOB (MOHO-, TU- M TOJHCAaXapuabl). [ TF0K03a — MPOCTEUIHA MOHOCAXapH/I:
OCOOCHHOCTH CTPOEHUS MOJICKYJbl, (pU3MYECKHEer XHMHUYECKHe CBOWCTBa (B3ammojeicTBue ¢ ruapokcugoMm menu(Il),
OKHCJIEHHE aMMHAYHBIM pacTBopoM okcunaa cepebpa(l), BoccranoBmeHne, OpoKeHHE TIIFOKO3bl), HAXOXK/IEHWE B MPUPOJIE,
npUMeHeHue, buonornueckas poib. otocuHTe3. PPyKTO3a KAK H30MEP TITFOKO3BIL.

OnTuyeckas HN30MEpPHU. Konpyaro-nienHas
TayTOMEpPUA Ha IpuMEPE MOJICKYJIBI TTTFOKO3bI,
IIPOEKIIMHU Xeyopca, a,B'aHOMeDLI TJTFOKO3BI.
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MoHocaxapuabpl: rajaktosa, pubo3a, J1e30k-  cupubo3a.
dusnyeckue CBOMCTBA M  HAXOXICHHUCB  IPHUPOJIE.
JlaboparopHslii onbiT: B3aumoeiicTue

pacTtBopa rioko3el ¢ ruapokcuoM Meau(Il).

agmmwinHa. OcoOEHHOCTHM XHMHMYECKHX CBOMCTB  aHMJIMHA.
KauecTBeHHBIC peakuun Ha AHUJIMH. AMWHEL:
AIKWJIUPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX AMHHOB C
a30THCTOM KkuciioToi. Coau anKuiIaMMOHUS.

1 Caxaposa — mpe/icTaBUTeNb AUCAXapUJIOB, THAPOIN3, HAXOXKICHHE B MPUpoe U npuMeHenue. Kpaxman u nemntonosa kak |1
npupoHbie nosuMmepbl. CTpoeHue Kpaxmaia U 1eJuTiosio3bl. Du3nueckue U XMMUYECKHUE CBOMCTBA KpaxMmaia (THApOoJIn3,
KaueCTBEHHasl peaklus ¢ noJoM). JlabopaTOpHBIN OMBIT: — B3aUMOJICHCTBUE Kpaxmalia ¢ HOAOM.

Jlucaxapuibt: MaJIbTO3a u JakToza. |[1
BoccranapnuBaronue ¥ HEBOCCTAHABIMBAIOIINE JTHCAXAPHIBL.
[Tonucaxapums: rikored.  CTpoeHHe  MaKpOMOJEKYI
TJIMKOTeHA.
XUMHYECKUE CBOMCTBA IEJUIIONO3bI: THUAPOIU3, ToJiydeHue (1
3¢upoB 1emwono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN
HIETIK).
Pa3nen 4. A3oTcoaep:kanme opranndeckue coexuHenns (3 1)/(94)

34 4.1. AMUHBI. AMUHOKHUCJIOTHI. Bejiku 4.1. AMuHBI. AMHHOKHCJIO0THI. Bekn 9y

1 AmuHbl. MeTHIaMUH W aHWJIWH: COCTaB, CTpOeHHUe, PU3MUYECKHEe U XMMHYECKUE CBOWCTBaA (TOpeHHe, B3aumojencTBue ¢ (1
BOJION M KUCIIOTaMH).

Knaccudpukanusa amuHoB: anudaruyeckue u apomaruyeckue; |1
MEpBUYHbIE, BTOPUYHBIEM TpPETHYHbIE. AMHUHBI: H30MEpHUS.
CriocoObl MostydeHus U NpuMeHeHue anndaTnyeckux aMuHOB.
[Tonydyenue aHunuHA U3 HUTPOOESH307IA.

B3aumHoe  BiMsIHME — Tpymm  aTOMOB B MOJIEKYJIE 1

77




AMI/IHOKI/ICJ'IOTBI, KakK aM(bOTepHBIe OpraHN4€CKHUC COCOAMHECHUS. dusndyeckue u XHUMHUYECCKUEC CBOIMCTBa
AMHMHOKHUCIIOT (Ha IIpuUMEPE FJII/ILII/IHa). buonornyeckoe 3HauYeHUE aMHHOKHCIIOT. HeHTI/I,Z[BI.

Homenknarypa U U30MEpHsl. Otnenpubie |1
MpeACTaBUTEIHN 0-aMUHOKHUCJIOT: [JIALIVH, aJIaHVH,
dbeHuIanaHuH, CepWH, TJIYyTaMHHOBAas  KHUCJIOTa,  JIW3UH,
nuctenH. Onruyeckas H30Mepusi aMUHOKUCIIOT: D-

U L-aMMHOKHCIIOTBI.

Peaxius nonukonaeHcauu, 00pa3oBaHue NENTHIHON 1
cBs3u. [lemoHcTpanus: PactBopeHue OEIKOB B BOJIE.

1 benku, kKak IpUpPOAHBIE BBICOKOMOJIEKYJISIPHBIE 1
coequnenus. IlepBuuHas, BTOpUYHAs U TPETHYHAs CTPYKTypa OelkoB. XHMMHUYECKHE CBOMCTBa OEIKOB: THUIPOJIU3,
JeHATypalus, Ka4eCTBEHHBIC PEAKINK Ha OeNku. JleMOHCTpaluu: — JeHaTypaiusi OCIKOB Mpu

HarpeBaHUH; — [IBETHBIC PEAKITUU OCIIKOB.
[TonsTue 00 a30TCOIePIKAIIMX reTePOIMKINICCKUX |1
coeMHEeHUAX. [IMPUMUINHOBBIC W TYPUHOBBIE OCHOBAHMSL.
HyxkJienHoBbIE KHUCIOTBI: COCTaB, CTPOEHHE M OHOJOTHYecKas

OJ1b.

[IpakTrueckas pabota No 7.Pemenue 1(TTP7)
SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TEME
«A30TCoIepKaIIe OPTaHUIECKUE COSMHEHUS.

Pa3nes. 5. BoicokomoJiekyisipubie coenuHenus (2 4)/(6 1)

24 5.1. lnacTmaccenl. Kayuyku. Bosiokna 5.2. BbICOKOMOJIEKYISIPHBIE COeTHHEHUsI 6 u

1 OcHoBHbIE TIOHSATHUS XAMHUUA ~ BBICOKOMOJICKYNSPHBIX ~ COCIMHEHUWI: MOHOMep, monuMmep,(l

CTPYKTYpHOE 3BEHO, CTEMEeHb MOJMMEPHU3AINH, CPEIHSST MOJIeKysipHas macca. OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU I — MOJIMMEpU3alus U NOJUKOHICHCALINSL.
[IpencraBnenune 0 CTepeoperyyisipHocTu u (1

HaJIMOJIEKYISPHOM CTPYKTYPE HOJINMEPOB, 3aBUCUMOCTb
CBOMCTB IOJINMEPOB oT ux MOJICKYIIAPHOTO n

HaAMOJICKYJIAPHOro  CTPOCHUA. HGMOHCTpaHI/IH O6pa3I_IOB
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pe3unbl. Buneodparment «BynkaHuzamus pe3uHb».

[Ipaktuyeckas pabora Ne 8. Pemenue skcriepuMeH- 1 (ITP8)
TaJTbHBIX 3ama4y 1o TeMe «Pacmo3naBanue
OPraHUYeCKUX COCITUMHCHUI.
1 [TnacTmacchl (MONMMATHIICH, MOJUMPONUIICH, HOIMBUHWIXJIOPU, TOAUCTUPO). HaTypanbHbId UM CHHTETHYECKHE Kaydyku |1
(OyTaJIMeHOBBIH, XJIOPOIPEHOBBINM U M30IIPCHOBBIN). BoJIOKHA: HaTypallbHble  (XJIONOK,  IIePCTh,  IMIENK),
HCKYCCTBEHHBIC (AIIETaTHOE BOJOKHO, BHCKO3a), CHHTETHYECKHE (KalpoH U JiaBcaH). JleMoHCTpanus: — O3HaKOMIIEHHE C
00pa3iaMu NPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH,INIACTMACC, KAYIYKOB.
[InacTmacchl:  MONMMETUIIMETAKpUIAT, MOJU- KapOoHatsl, |1
MOJIMATHIIEHTepedTanar. Yrunuzauus U mepepaboTka
IJ1acTUKa. DJIaCTOMEpPBI: CUIMKOHBI.
[Monumepsl crenuaabHOro Ha3zHaueHUs (TedJioH,
KeBJjap, DIICKTPOIIPOBOJISIIINEC HOJMMEPBI,
OuopasnaraeMble IOJUMEPBI).
[MpakTuyeckas paboTta Ne 9. Pemenune  [1(TTP9)
OKCHEPUMEHTAIBHBIX  3a7ad 1o Teme  «Pacno3naBaHue]
IJIACTMACC ¥ BOJIOKOHY
l4. Paznen 6. Utorosoe mosropenne (1 4)/(3 u) 34
HNToroBasi koHTpoJbHas padora 3a kypc 10 kmacca 1
[ToBTOpeHwme. I'eneTnueckas CBSI3b Mexnay (1

PAa3JIMIHBIMHU KJIaCCaMU OPTraHUYCCKUX COeIMHEHMI
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[ToBTOpenue. BpluuciaeHus: — OMNpeIeIeHUe MOJICKYJISIPHON
(GopMyJibl OpPraHUYECKOTO BEIIECTBA IO MAaCCOBBIM JOJISIM
9JIEMEHTOB, BXOJSIIMX B €ro cocTaB; Mo Macce (00bémy)
MPOJIYKTOB CropaHus; IO KOJMYECTBY BellecTBa (Macce,
00bEMY) TPOAYKTOB PEAKUMU W/MIM MCXOJHBIX BELIECTB; —
YCTaHOBJICHHE  CTPYKTYpHOU  (OPMYyJBI  OpPraHUYECKOro
BEIIIECTBA HA OCHOBE €TI0 XMMUYECKHUX CBOMCTB MIJIA CIIOCOOOB
MOJTyYCHHUSL.

1 4 B Hepe10, Beero 34 4

3 4 B Hexemo, Bcero 102 u
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IHOYPOYHOE IVIAHUPOBAHUWE YYEBHOI'O ITPEAMETA «XUMHS» 11
KJIACC «OBIIAA 1 HEOPI'AHUYECKASA XUMMU S

Bba3zoBblii ypoBeHb (1 gac) Yrayo6aénnslii ypoBenb (1+24aca)

Komn-Bo

qaCoB

Pa3nen 1. Teoperuueckue ocHOBBI XuMuH (12 4/36 )

Kon-Bo

qaCoB
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34 Tema 1. Ctpoenue aroma. [leprnoanyeckuii 3aKoH 94
Ilepuoanueckasi cucrtema xumudecknx 3jiemMenToB /. U. MenneneeBa

1 XUMHUYIEeCKUHU SJIEMEHT. Atom. Sapo  aroma, M30OTOIIBI. 1

KopnyckyIIsIpHO-BOJHOBOM AyaJH3M, JBOMCTBECHHAS 1
IIpHUPOJA DJICKTPOHA. Crtpoenue AJIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBLIE YHMCIA.

Pacnipenenenue AJIEKTPOHOB o aToMHbIM (1
opOuTaIsAM; NPUHIUI MUHHMYMa JHEPruu, npuHIimn Ilaymnu,
npaBuao0 XyHAA.

1 DyeKkTpoHHAs 000JI0YKa. DHEPrTHYCCKHE YPOBHH, MOJAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-amementol. OcobeHHOCTH (1
pacrpeesieHust SJIEKTPOHOB MO0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPHOOB. DJICKTPOHHAS

KOH(DUTYpaIys aTOMOB.

DNEeKTPOHHBIC KOH(UTyparuu aTOMOB  3jeMeHTOB |1
MepBOro — 4eTBEPTOrO MEPHOJIOB B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(UTYpaIii HOHOB.

[ToHsiTHE 00 YHEPrUKM MOHU3AIUU, SHEPTUH CPOJICTBA 1
K DJIEKTPOHY. DIEKTPOOTPUIIATEIILHOCTD.

1 [Tepuoanueckuii 3akoH u [lepuoanueckas cucrema xumuueckux snemeHToB [[. . MenneneeBa. CBssb nepuoaudeckoro |1
3akoHa u [leproandeckoi CUCTEMBI XUMUYECKUX 3JIeMEHTOB [[. V1. MeHieneeBa ¢ COBpeMEHHOU TEOPUEN CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBONCTB XHMHUYECKHUX JIIEMEHTOB M OOpa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BELIECTB IO
rpynnam u nepuojam. 3HaueHue nepuoanyeckoro 3akona /[. 1. Menneneesa.

TemoncTpauus Bubl tabmui «l lepronuueckas crucTeMa XuMuueckux 3inemenToB . . Menaeneepay

O06o06mieHre U cucremaTu3anus mo Teme. Pabora ¢ tecramu B|l
¢dopmare EI'D
Konrtponsnas padora Nel popmare EI'D 1 (KP 1)
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4 q Tema 2. CTpoeHue BeniecTBa. MHOrooopasue BemecTB 104
1 CrpoeHue BeniecTBa. XuMuieckast cBsi3b. Bupl XuMUuecKkoi CBsI3M (KOBaJIEHTHAsl HENOJISIPHASI U MOJIIpHAs, HOHHa, 1
MeTajuinyeckas). MexaHu3mbl 00Opa3oBaHHsl KOBAJIEHTHOM XMMUYECKOW CBS3U (OOMEHHBIH W JOHOPHO- aKUEHTOPHBIH).
BonoponHas cBs3b.
BaneHTHOCTS.
Dueprust v JuyiMHa cBsi3u. llossspHOCTH, HampaBiIeHHOCTH H |1
HACBIIAEMOCTh ~ KOBAJIEHTHOW  CBA3U. KpaTHble  CBs3M.
Bonopoanast cBsi3b. MexXMONEKYISIPHBIE B3aUMOICHCTBUS
BanentHocTh Y BaJICHTHBIE BO3MOXKHOCTH atoMoB. (1
l'uGpunm3arys aTOMHBIX opouTaneH. Cas13p
3IEKTPOHHOU CTPYKTYpbI MOJIEKYII C nx|
F€OMETPUUECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUI DJIEMEHTOB BTOPOTO MEPUOJIA).
1 DnexTpooTpunaTenbHOCTh. CTeneHb oOkucieHus. MoHbI: KaTMOHBI M aHUOHBL. BemectBa MojekynspHoro u (1
HEMOJICKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEHIETOK M CBOMCTBA
BenecTs. JleMoHcTpanust Mozenu KpUCTallInueCKUX PEelETOK
IIpencraBnenus 0 KOMITJIEKCHBIX coequHeHMsX. |1
CocraB KOMILJIEKCHOTO MOHa! KOMILJIEKCO-
oOpa3zoBarenb, Jiuranipl. KoopIMHAIIMOHHOE YUCIIO.
Howmenknarypa KOMILIEKCHBIX coenuHeHnit. |1
3HaueHue KOMILIEKCHBIX COCJIMHEHUH. [lonsTne
0 KOOPJAVHAIIMOHHOW XUMHH.
1 [lonsiTue o nucnepcHbIX cucremax. VcTuHHbBIE U 1
KOJUIOMIHBIE PAacTBOPBHI. MaccoBas JI0J1s BEIIECTBA B PacTBOPE.
CriocoObl  BBIpaXKeHUS KOHLEHTpaLNN pactBopoB: |1
MaccoBasi ~ JOJ  BEIIECTBa B pacTBOPE, MOJIIpHast
KOHIIEHTPAIIHS.
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Hacrimennssie 1 HEHaCHIIICHHBIC pacTBOPBI,
pactBopuMOCTh. Kpuctajmoruaparsl.

Boruuciaenus
C HCIIOJIb30BaHUEM TTOHSTHI «MaccoBas JTOIST
pacTBOPEHHOTO BEILIECTBA», PACTBOPUMOCTb,

«MOJIAPHas KOHICHTPAIUsI»

1(KP1) Kontponbnas pabora. Krnaccudukanus HeopraHWdeckux coenuHeHuid. Homenkmatypa Heopranmdeckux Bemiects. (1 (KP 2)
I'eneTnueckas CBS3b HEOPTAaHUYECKUX BEIIECTB, MPUHAUICKAIIUX K Pa3IMIHBIM Klaccam
64 Tema 3. XumMuueckue peakuuu 184
Boruuciienus 1
— Macchl BemlecTBa WM O0BEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM O00bEMY OJHOTO U3
YYaCTBYIOUIMX B PEAKIMH BEIIECTB;
—  MaccoBoif JOM W MOJIAPHOM KOHIIEHTpaluu
BEIIECTBA B PACTBOPE
Borunciaenns 1
— Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOIYKTA PEAKIINH,
€CIIM OJTHO U3 BEUIECTB JJaHO B BHJIE pacTBOpaA C OINpeeIEHHON
MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
1 Xumunyeckas peakuus. Knaccudukanuss XMMHUECKMX peakUUid B HEOPraHMYECKOM M OpraHuyecKkol xumuu. 3akoH |1
COXpaHEHMsI MacChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBpaLCHUS
PHEPTUHU MTPH XUMHUECKUX PEaKIIHIX.
Tennosbie 3P PEKThI XUMHYECKUX peakumii. (1
TepMoxuMHUYeCcKHe ypaBHEHUSI.
Boruucaenust 1

— TEIUIOBOTro 3 PeKTa peakiuu
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1(IIP 1) CKopoCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (pakTopoB. OOpaTuMbIe peakuu. XuMuueckoe papHoecue. @aktopsl, (1 (ITP 1)
BIIMAIOIINE HA COCTOSIHUE XUMUUeckoro paHoBecus. [Ipunnun Jle [llatense.
IIpakTuyeckas padora
No 1. BiiusiHue pa3nnuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOM peaKIuu.
['omorenHble U TeTepOreHHbIE peaKIuu. Karamuz (1
U KaTaJu3aTopbl.
Beinosnnenue YIPaKHEHUN nmo temam:  CunbHble |2
U ciadbie AMeKTpoInuThl. CTEeNeHb JUCCOLUAIIH.
Peakuuu nonnoro oOMeHa.
Pemenue 3agau no Teme: XMMHUYECKOE paBHOBECHE 1
1 CunbHbIe U c1abbie 21eKTpouThl. Cpea BOJHBIX paCTBOPOB BEIIECTB: KHCIIAs, HEUTpaIbHAS, ICIIOYHASL. 1
[TonsaTue o BoopoaHoM nokazatene (pH) pactBopa. 'naponn3 opraHnyeckux U HEOPraHUYECKUX BEIECTB.
JlabopaTopnas pabora
— ONpeJIeICHHEe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHAUKATOPA.
Honnoe NIPOU3BECHUE BOJBL. Cpena BOJIHBIX|L
PacTBOpPOB: KUCIIOTHAS, HelTpanpHasi, menoyHasl.
Bomopoansrii mokaszarens (PH) pactsopa.
Tuaposn3 coneit. 1
2 OKHUCITUTEITEHO-BOCCTAHOBHUTEIBHBIC PEaKIINH. 1

JdeMoHCcTpanus

Pasnoxenue nepokcua BOJOpoa B IPUCYTCTBUH KaTain3zaTopa. [IoHsTHe 00 31€eKTpoH3e paciIaBOB M PacTBOPOB COJICH.
[IpuMeHeHHe 2IeKTPOoIH3a.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIIAH. CreneHn
okucneHusa. OKUCIUTENIb M BOCCTaHOBHUTENb. lIporeccsl
OKHUCIIEHUS M BOCCTAHOBJIEHHUs. BakHeHIne OKHUCIUTENN U
BOCCTAHOBUTENH. METOJ] 9TIEKTPOHHOT0 OasiaHca

DJIeKTPOJIN3 PaCTBOPOB M PACIIABOB BEIIECTB.
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1 (KP2) KonTponbnas padora 2 (1momyrosue) KonTponbnas padota 3 (Tect B popmate EI'D) 1 (KP 3)
16 4 Pa3nen 2. Heoprannueckasi xumus (164/514) 51 4
0y Tema 4. Hemerauibl 29 4
Boruucienust 1
— Macchl (00b€Ma, KOJTMYECTBa BEIIECTBA) MPOJIYKTa PEaKkiuy,
€CJIM OJTHO U3 BEUIECTB JaHO B BUJE PACTBOPA C OIPEACIEHHON
MAacCOBOU noiei
PacTBOPEHHOTO BEILIECTBA
Boruuciienus 1
— 07U BBIXOJIa TMPOAYKTAa pEaKIUu OT TEOPETUUECKU
BO3MOKHOTO
1 Hemerannbl. Ilonoxxenune nemeramioB B Ilepuonnueckoil cucreme xumudeckux siemeHtoB [[. M. Menneneesa u |l
0COOCHHOCTH cTpoeHus aToMoB. JleMoncTpammnu O6pa3iibl HEMETAJUIOB.
Bonopon. Ilonydyenue, (u3mueckne U XUMHUYECKHE CBOMCTBA |1
(peakuuu ¢ MeTaulaMd M HEMeTaJUlaMH, BOCCTaHOBHUTEJIbHBIC
CBOMCTBA).
JlaGopaTopHbIie ONBITHI
KadecTBeHHBIE peakIMi HAa HEOPTaHWYECKUE HOHBI U KATHOH
BOZIOPOJA.
I'mapuael. TomIMBHEIE 2JIEMEHTHI. 1
1 dusnyuecKkre CBOMCTBAa HEMETAIIIOB. AJIJIOTPOIHS HEMETAIIIOB (HA IPUMEpE KUCIIOpoa, cephl, hochopa u yriepoaa). 1
Kucnmopon u o030H. VYrmepoa, HaxoxAeHHWE B Mpupoe, [1

QUIOTPOIIHBIE  MOAU(UKAIMK.  AKTUBUPOBAHHBIK  YTOJb,
ancopbuumsa. @yiuiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKH.
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JdemMoHcTpauuu
2. T'openue cepbl, docdopa, xeneza, MarHus B
KHCIIOPOJE.
JlabopaTopHble ONbITHI.
2. [lomyuenue 1 coOUpaHue ra3oB.

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAVIOB TaJIOTEHOB U UX COCIUHEHUN (OKCHUIOB, KHCIOPOACOACPKAIUX KHUCIOT,
BOJIOPOJIHBIX coeiuHeHmi). [lpumeHeHne rajoreHoB U MX COEAMHEHUI.

["asmoreHoBOIOPOABL. Baxneimue KHCIIOpOJI-
COJIepKale COSIMHEHHs TaJIOreHOB.

JlaGoparopHbie U TIPOMBIIIIJICHHBIE CIOCOOBI
MOJIy4eHUs1 rajoreHoB. llpuMeHeHue TamoOreHOB H  HUX]
COCIMHECHHUI.

XuMudeckue cBorcTBa BaxHemux HemeramwioB. Cepa u e€ coenunenus. (OKCUABI, KUCIOPOA- COJIEpKaIlie KHCIIOTHI,
BOZOPOJHBIEC coeHeHus1). [IpuMeHeHne cepbl U €€ COeNUHEHUHN.

Cepa. HaxoxneHue B INpUpOJE, CIOCOOBI  IMOJYyYCHHMS,
¢buzmyeckne u  xuMmuueckue cBoictBa.  CepoBonOpO,
cynbuuel. Oxenp cepsl (IV), okeun cepol (VI). CepHucras u
cepHas KHUCIOTHl U uX coiid. OCOOEHHOCTH CBOMCTB CEpHOMU
KHUCIOTHL. [IpuMeHenue cepbl 1 €€ COeJMHEHHH.

JlaGopaTopHble ¥ TPOMBINUICHHBIE CIIOCOOBI  MONYYEeHUS
Kuciaopoja. Pu3n4yeckrue U XUMHUYECKHE CBOMCTBA KHUCIOPOAA
n o3oHa. llpumenenuwe kwuciopoga u o030Ha. OKcHUIBI U
MEPOKCHU/IBI.

XUMUYecKkrue CBOMCTBA BaKHEUIIMX HEMeTauloB. A3oTa U ero coenuHeHUs. (OKCHIbl, KUCIOPOICOIEpIKAIIUe KHUCIOTHI,
BOZOPOJHBIE coequHeHNs). [I[puMeHeHne a30Ta U €ro COeMHEHUN.

A3or. HaXO)KI[CHI/Ie B I[IpUpoae, CITOCOOBI MOJIyuCHU,
(bmnqecxne 1 XUMHYECKHE CBOMCTBA. AMMI/IaK, HUTPUABIL.
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Oxcuapl azora. As3orucras M a30THAA KHUCJIOTHI U HUX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune a3oTa u
€ro coeTUHeHUN. A30THBIE YI0OpEeHUSI.

XUMHYECKUE CBOMICTBa BaKHEUIINX HEMETAJLIOB. dochop U €ro COEIMHEHUS.
(Okcupl, KUCIIOPOICOEPIKAIIME KUCIOThI, BOJOPOIHBIE coenuHenus). [IpuMenenne dhocdopa u ero coenuHEeHUH.

@ochop. Haxoxkmenue B TpHPOAE, CIOCOOBI  TMOJIyYCHUS,
¢dbuzmdyeckue W Xxumudeckue cBorctBa. Dochunmbl U pochuH.
Oxcunsl hocdopa, pochopHas kucnora u €€ conu

MetadochopHas u nupodocdopHas KHUCIOTEL, (ochopucTas u
dochoproBarucrast kucnorel. [Ipumenenne ¢ochopa u ero
COCTMHEHU.

®dochopublie y1oOpeHus.

XUMHUECKHE CBOMCTBA BaXKHEMIIMX HeMeTauloB (yrjaepoja M KPEMHHUS)) M HUX COCIMHEHMH (OKCHJIOB,
KHCIIOPOJICO/IEPIKALLUX KUCIIOT, BOAOPOJHBIX coequHeHuit). IIpuMenenue yriepoaa, KpeMHUS U UX COETUHEHUH.

dusnyeckue Y XUMHYECKHUE CBOICTBa IPOCTBIX
BellecTB, oOpa3zoBaHHbIX yriepogoMm. Oxcua yriepoaa (I1), oxcupl
yranepoaa (IV), yroneHas kuciora u eé

comu. [IpuMeHeHre TPOCTBIX BEIIECTB, 00pa30BaHHBIX
YTIIEPOIOM, M €0 COCTHHEHHH.

Kpemuuii. HaxoxaeHnue B mnpupoge, crnocoObl IOJy4eHUs,
¢usnuyeckne u xumuyeckue cpoicTBa. Oxcua kpemHusa(IV),
KpEMHMEBasl KHCIOTA,CWJIMKaThl. IIpuMeHeHue KpemMHus U €ero
COEIUHEHUH.

Crexno, ero nojiy4eHue, BUJIbI CTEKJIA.

Boeruuciaenns

— Macchl BellecTBa WIM 0ObEMa Tra30B IO H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO W3

YYaCTBYIOIIUX B PEAKIIUU BEIICCTB;
—  Maccel (00BEMa, KomMYecTBa  BEIECTBA)

IMIPOAYKTOB pC€aKIH, €CJIW OAHO U3 BEHIECCTB UMECT ITPUMECHU
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IIpakTH4eckune padoThI 1 (1P 3)
Ne 3. Pemienue SKCIepUMEHTANBHBIX 33134 MO TeMe «l aloreHb.
IIpakTH4eckune padoThI 1(I1P 4)
Ne 4. Pemienue s3kcriepuMEHTANIBHBIX 3a/ad 110 TeME
«Cepa u €€ coeTMHEHUS».
1 (TP 2) IpakTuyeckue paGéorbl 1 (TP 5)
Ne 2. Pelienue skcriepuMeHTaNIbHBIX 3aa4 1o Teme «HemeTamnbiy
IIpakTyeckue padoThl 1 (IIP 6)
Ne 6. Pemienune skcrnepuMeHTANBHBIX 3a/1a4 1O TeMe
«A30T, pochop 1 UX COSTUHEHUS.
KourpoabHnas padora 4
O06001IeHNE Hu cUCTEMAaTH3aIH 13(0) TEME 1 (KP 4)
«Hemeramtery. Pemenue 3amxau B popmare EI'D
8 u Tema 5. Metasuibl 23 4
1 Merauibl.  [lonoxenne wmeramioB B Ilepuommueckoin cucreMe xuMmuueckux osnemenros /. . Menneneena. |1
Oco0eHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB.
JemoHcTpanumn: — oOpasiibl METAIIOB
OOmas xapakrepuctuka MetaiioB |A-rpynmsr Ileproguueckoii (1

CUCTEMBI XMMUYECKHX 3JIEMEHTOB. HaTpuii n kanuii: noiay4yeHue,
¢usnyeckue M XUMHYECKHE CBOICTBA, NMPUMEHEHHUE IPOCTHIX
BEILIECTB U X COCIMHECHUM.
JdeMoHCTpanuK:

- B3auMopeicTBrE IIETOYHBIX U IIEI0YHO3EMEIBHBIX METAJLIOB
C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB)
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O6mras xapakrepuctuka MmetaiioB [IA-rpynmsr [leproaudeckoit

CUCTEMbl XUMHUYECKHMX DJIEMEHTOB. Maruuidi ¥  KajablHi:
noJiydeHue, (PU3NYecKue U XMMHYECKHE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX coenuHeHui. JKECTKOCTH BOJBI U
COCOOBI €€ yCTpaHEeHHsI.

XHWMHYECKHE CBOMCTBA BAXHEHIITMX METAUIOB (HATPHUH, KaJIWi, KAJIBIIMK, MarHUH, AJIIOMUHUN, IIUHK, XPOM, KEJIe30, MEIb)
U UX COCIUHCHHI.
JlaGopaTopHbIe ONBITHI
—— Ka4eCTBEHHBIC PEaKIIMU HAa aHMOHBI U KATUOH aMMOHUS,
— B3aUMOJICHCTBUE THIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCJIOT U IIEI0YEH;
—  Ka4eCTBCHHbIC peakiuu Ha  KaTHOHBI METaJIJIOB

AnroMuHU: nonydeHue, GU3NIecKue U XUMUYECKHe CBOWMCTBA,
MPUMEHEHHUE TMPOCTOrO BEIIECTBA M €ro  COCAMHEHUM.
AmdoTtepHbIe CBOIiCcTBa OKCHIA U THAPOKCH]IA
QTIOMUHHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHMSL.

O06o001u1eHne 1 cucTeMaTu3alys 1o Teme «MeTtaibl
rJ1IaBHOM noArpynnel». TecT B popmate EI'D

OO01me pusrueckue CBOWCTBA MeTajuioB. CrijlaBel ~ METAJUIOB. DNEKTPOXUMHUUECKUI DS HAIPSDKEHUH METaJlJIoB.
JleMoHCcTpanuu KoyeKkyst «MeTaulbl U CIUTaBbl».T B3aUMOJICHCTBHE ME/IM C a30THOM KUCIOTON pa3IMyHON KOHIIEHTPAIUH

OO0mass xapakTepucTUKa MeTaioB MooouHbx noxarpynn (b-
rpynmn) Ilepuoguueckoil cuCTEMbl XMMHUYECKHUX 3JIEMEHTOB.

@u3nyecKkue M XUMHYECKHE CBOMCTBA XpoMa A €ro
coequHeHnii. Oxcunbl u rugpokcuasl xpoma (1), xpoma (II1)
nu xpoma (VI). Xpomarsl u JINXPOMATHI, 1504

OKHUCJIUTEIbHBIE CBOMCTRBA. HOJ'Iy‘-ICHI/IC U IIPUMCHCHHEC XpOoMa.

®u3nyeckue W XUMHUYECKHME CBOMCTBA MapraHua H €ro
coenuHeHuil. Baxuneinmme coenunenuss wmapranua  (II),
maprasnia (IV), mapranma (VI) u mapranma (VII).

[Iepmanranat Kajiusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

006111 CrIOCOOBI MONydyeHus  MeTauioB. Meramtyprus
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PacnipocTpaHeHHe  XMMHUYECKHMX  DJEMEHTOB-METAUIOB B (1
3eMHOM Kope. Dusndueckne U XMMUUECKHE CBOMCTBA JKejie3a U
ero coenuHeHuit. OKcubl, THAPOKCH I U cosn xene3a (I1) u
xenesa (I11). Tloxyuenue

Y IPUMEHEHUE jKeJie3a U €ro CIUIABOB.

Menp: nonydenwe, (pU3MYECKHE M XUMHYECKHE CBOWCTBA, (1
IIPUMEHEHHE ITPOCTOrO BEIECTBA U €r0 COCIUHCHHN.

Hunk: mnomyueHue, ¢U3NUYECKHE M XHMHUYECKHE CBOMCTBA,
IIPUMEHEHUE IIPOCTOrO0 BEUIECTBA U €r0  COCOUHEHHI.
AMpoTepHble cBOMCTBA OKCHIA

Y TMJIPOKCUA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA.

1 Kopposus metannos. CnocoObl 3a1iUThl OT KOppo3uu. [IpumeHeHne MeTanaoB B ObITY U TEXHHKE. 1
Bbrunciiennst — pacy€Thl MacChl BelECTBA MM 00BEMa Ta30B. MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MM 00bEMY
OJTHOT'O M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; PacyEThl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLIUH, €CIIH
OJTHO M3 BEIIECTB UMEET IPHMECH;

— pacuéTpl Macchl (00bEéMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIM OJHO M3 BEIIECTB JaHO B BHJE pPacTBOpa C
ONPEACIEHHON
MacCOBOM JT0JIEW pACTBOPEHHOTO BEIIECTBA

IIpakTyeckune padoTsl 1 (ITP 7)
Ne 7. PemieHue sKCIepUMEHTAIBHBIX 33734 IO TEMeE
«MeTasuibl HOOOYHBIX MOATPYIII».

0O000menne u cucreMarusanus 1o reMe: «Oo1me 1
CBOIICTBA  METAJIJIOB. OOmme  crmocoObl  TMOMYy4eHUs
MeTaiioBy. Pabora ¢ rectamu B popmate EI'D

1 (I1P3) IpakTryeckne padoTbl 1(ITP8)
Pelnenye S5KCIIepUMEHTATBHEIX 33124 10 TeMe «MeTasuiby».

O000menne n cucremMarn3anua 1Mo teMe «Merauibl 1
nobGoyHoi noarpynme». Tect B popmate EI'D

O0001eHne U cucTeMaTU3aIs 110 TeEMe «MeTaIUIBDY. 1
TectupoBanue\Pemenue 3anau B popmare EI'D
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1 ['eneTnyeckas CBsI3b BEILIECTB 1
Beinonnenue ynpaxxHeHui o reme «l ' eHerndeckas 1
CBSI3b KJIaCCOB HEOPraHUYeCKUX COCTMHEHU |
TectupoBanue\Pemienue 3aga4d B popmare EI'D
O06006meHe u cUCTeMaTH3aIHs o Teme (1
«Hemetamnel. Meraie». Tect B popmare EI'D

1(KP3) HToroBast KOHTpoJIbHAs paboTa KontponbHast pabota 1o teme «Heopranuyeckas 1 (KP5)
XUMHUSD)
AHa13 KOHTPOJBHOM paObOTHI. 1

Ay Paznen 3. Xumus u sku3Hb (4 4/134) 13y

(4) a . Tema 6. XumMus u :Ku3Hb Tema 6. MeToabl NO3HAHUS B XMMUHU. (13) u

XuUMUA 1 JKU3Hb
1 Ponp xumum B 0OECHEYEHHHM  HKOJIOTUYECKOM, SHEPreTUYECKOW W TMHUIIEBON 0€30MacHOCTH, Pa3BUTHH MEIUIIMHBL. |1
[ToHsATHE O HAYYHBIX METO/AaX TTO3HAHUS BEUIECTB M XUMUYECKHIX
[pEAKIIMIA.

XuMUS THIU: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKH. (1
Ponp xumum B oOecnieueHMHM TUIIEBOH OE30MACHOCTH.
Kocmernueckue u mapgromepHble cpeAcTBa. beIToBass XuUMHUSL.
[IpaBuna ©Oe30macHOr0 HMCHOJIB30BAHUSA CPEACTB OBITOBOM
XUMHH B IOBCETHEBHOM KU3HU.

XHUMHS B CTPOUTEIBCTBE. BakHENIINE CTPOUTEIIBHBIE 1
MaTepHabl (emeHT, 0eToH). XHUMHYECKOE
3arps3HEHUE OKPYXKAIOLIEH Cpeibl M €ro MOCIEACTBHUS.

1 [IpencraBienust 06 0OMMX HAYYHBIX MPUHIUIIAX IPOMBIILIEHHOTO MOJIYYEHHST ~ BAKHEHIIMX BEIIECTB. 1
Hayunble = mpuHIMIIBI OpraHu3aluu xumugeckoro |1

Mpou3BoJCcTBA.  [IpoMBbIlIUIEHHBIE ~ CIIOCOOBI  MOJYYEHHS
BaXHEHUIINX BEIlECTB  (HAa TMpuUMepe  NPOU3BOJICTBA
aMMUaKa, CEpHOHI KHCJIOTHI, METaHOJIA).
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HpOMBIH_UICHHBIe CIIOCOOBI IMOJIYy4YCHH METAJLJIIOB
U CIIJIaBOB.

[IpobseMa mepepabOTKH OTXOJIOB M TMOOOYHBIX IPOJIYKTOB. (1
Ponp xumum B 00OeCHEUYeHHWH SHEPTeTUYECKOW OE30MMaCHOCTH.
[IpuHIMIIBL «3€TEHOU
XUMUW.
1 UYenoBek B MUpE BELIECTB U MAaTEpUAIOB: Ba)KHEHIIINE CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpackH, |1
CTEKJIO, KepaMHKa, MaTEPHAIIBI [Tl SJICKTPOHUKH, HAHOMAaTEpHaJIbl, OPTAaHUYECKHUE 1 MHHEPAIbHBIC
yI100peHusI.
CoBpemMeHHbIE KOHCTPYKLIMOHHBIE Mmatepuaisl, |1
Kpacku, CTEKJIO, KepaMuka. Marepuaybl s 3JIEKTPOHUKH.
Hanorexnosornun
Xumus B CEIILCKOM XO3SIHCTBE. Oprannueckue ul
MUHEpaJIbHBIC YI00pEHUsI.
1 XUMUS ¥ 3J0POBBE YEIOBEKA: MPaBUIIa UCITOJIb30BAHUS JICKAPCTBEHHBIX MPETApaToB; MpaBuiia 0€30MacHOro UCIOJIb30BaHus |1
MpernapaToB OBITOBO XUMHUH B TIOBCETHEBHOM KU3HU
[MoaroToBka k k\p B popmare EI'D 1
1 O06001eHre 3HaHU I Hrorosas kontposbHas padora B popmare EI'D 1 (KP 6)
AHanu3 UTOrOBOM KOHTPOJIBEHOM PabOTHI 1

1 4 B HexeI0, Beero 34 u

3 u B Hexenro, Bcero 102 g

YpoBeHb 00yueHust

[TpakTrdeckue paboThI

KonTpoabHble paboTbl

ba3oBwiii 3

3

YrnyGneHHbIN 8

6
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUs

1

11

1.2

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIAralONIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAs 000JI0OUKA aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEeHb OKHCIICHMS,
XUMHYECKasl CBs3b (G- M T-CBs3b, KPATHBIC CBS3W), THOPUIU3ALIUS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIH OO0BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTHAPATHI, YIIIEPOIHBIN
CKeJeT, (YHKIMOHAaJbHAsl TpyINa, paguKall, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepust  (CTpyKTypHas, reoMerpuyeckas  (Iuc-,
TPAHCHU30MEPHS), TOMOJIOTMYECKHI PsA, TOMOJOTH, YIJIEBOJIOPOBI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMONOTHYEeCKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPbI, OEIKN), MOHOMEp, TOJTUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKHX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMHUYECKUE, PEaKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PacTBOp, OMEKTPQIIMTEI, HEINEKTPOIHTEL,
ANEKTPOIIUTHYECKAs AUCCOLUAIINS, CTETIEHb TUCCOLMALUN, OKUCIUTEND,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW peakluw,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOEHHsSI OpPTraHUYeCKUX
BemectB A.M. BytnepoBa, Teopust 3JIEKTPOJIUTHUECKONW IUCCOLUAIINH,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HAHHUS, JIEKAIIUE B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHNYCCKUX HBHCHHﬁ, COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHUU

BEIIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBICHUA 0 MEXaHUu3Max XUMHYCCKHUX peaKuan,
TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux

MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX
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1.5

(akToNOrMUecKue CBEICHHUS O CBOMCTBaX, COCTaBe, TMOJIYYCHUH W
0€30MacHOM  HUCIOJIb30BAaHWM  BAXKHEUIIMX  HEOPraHUYECKHX |
OPraHWYECKUX BEIIECTB B OBITY W TNPAKTHYECKOH JEATEILHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IMPpU3HAKA u B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOJCTB HCOPIraHMYCCKUX U OPraHNYCCKHUX BCIICCTB U UX HpeBpaHlCHI/Iﬁ

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUUA C MOHATHSIMH H npeacCTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee 0OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COrO3a
TeopeTqucxoﬁ u HpHKJ’I&I{HOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux MU

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMS (OPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCU(PUIIUPOBATH:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEpUH JUIs KIaCCU(PUKAIH U3ydaeMBbIX XHMHARERIX 0GHEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

4.3

M0 Pa3IUYHBIM TIPU3HAKaM (YUCITYy U COCTaBY PEarupyroIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakuu, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTUro KaTanH3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cuctemsr . 1.
MeHpeneeBa 1 UX BaJ€HTHBIC BO3MOKHOCTH, MCTIONB3Ys MOHATHUS S-, p-,

d-aneKTpOHHBIE OpOUTAIH, YHEPTETUIECKUE YPOBHU

ChopmupoBaHHOCTh yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS

CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO




[IEpUOJAM U I'PYIIIaM

ChopMHpOBaHHOCTh YMEHMSI COCTAaBISITH YPABHEHHMS] XHUMHUYECKHX

! peaknuii ¥ pacKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS
' AJEKTPOHHOIO OajlaHca 3TUX peakLuit
YpaBHEHHUS PEAKIUi pa3TUYHBIX THUIIOB; TOJHBIE M COKpAIIEHHBIC
1.2 ypaBHEHUS PEaKIMii MOHHOTO 0OMEHa, YYUTHIBAS YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT J0 KOHIIA
73 peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe
' TUAPOKCOKOMILICKCOB IIMHKA U AJTFOMUHHUS )
8 CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:
Ha KOHKDPETHBIX IIpUMEpaX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTraHMYECKMX COCIMHEHMH OT KpPaTHOCTH W THIA
8.1 KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUS aTOMOB H TPYIII
aTOMOB B MOJICKYJIaX, a TAK)XE OT OCOOCHHOCTEH pealln3aiiy Pa3InIHbIX
MEXaHHU3MOB IIPOTEKAHUS PEAKIU
8. XapaKTepHble XMMHYECKHE CBOWMCTBAa BEIIECTB COOTBETCTBYIOIIMMHU
' JKCIIEPUMEHTAMH U 3aMUCSIMU YpaBHEHUN XUMUYECKUX PeaKIuil
ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEIIECTB, MPHUHAMICKAINIMX K ONpeAeNEéHHbIM KiaccaM |
9 TpyMIaM COeIUHEHUN (IIPOCThIC BEIIECTBA, OKCUIBI, TUAPOKCHIBI, COJIH;
YTIEBOJIOPOIBI, TPOCTHIC IPHUPBI, CIUPTHI, (DEHOJIBI, ATTBACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(GUPBI, KHUPBI, YIIEBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
CdopmupoBaHHOCTH yMEHHUS TPOBOAUTH pangTH 0 XUMHYECKUM
10 dbopMylaM W YpaBHEHHMSIM XHUMHYECKHX PEaKIHid C HCIOJIb30BAHHEM
(hbU3UIECKUX BEITUYHH:
Macchl (00bEMa, KOJIMUECTBA BEIMIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
10.1 M3 UCXOJHBIX BEIIECTB JJAHO B BHUJIC PACTBOPA C OMPEICIEHHON MacCOBOM
JoJIeH pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )
10.2 MacCcOBOU WM 0OBbEMHOM TONTH, BBIX0/1a IPOAYKTA PEAKIIUU
10.3 TETIOBOTO 3P dexTa peakuuit
10.4 00BEMHBIX OTHOIICHUIT Ta30B
10.5 M0 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BELECTBA
1 Brnanenue cucteMoi 3HaHHM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU

IpUPOAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX W YMCHHUEC IIPUMCHSITH




OTU 3HaHUA MPU SKCHOCPUMCHTAJIIBHOM MCCICIOBAHUU BCHICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBHGHI/IPJI, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBEKA U B HOBCCHHCBHOﬁ KHU3HU

12

13

14

15

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWCTBAX BEIIECTB [UISI SKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3UMPOBAHUS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; I HPUHATHA

I'paMOTHBIX peH_IeHI/Iﬁ npo6neM B CUTYyallUsX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IPOBOJUTH XUMHMUYECKHM
OKCIICPUMCHT (HOJIyT-IeHI/Ie U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUU YTICBOAOPOAOB
Pa3IMYHBIX KIACCOB M KHCIOPOJCOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBaThH LEH HCCIEIOBAHUS; MIPEICTABIATh B
pa3nuuyHOM (opMe pe3ynbTaThl HSKCHEPUMEHTa, aHAIU3UPOBaTh U

OIICHUBAThb UX NOCTOBEPHOCTH

CchopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIH MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCcTBa MacCOBOM nHpopmaiuu, ceth uTepHeT u
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepabaThiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUHU C IOCTABIEHHOMN

y4eOHOM 3amaueit 98

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTHYECKOW OEe30macHOCTH
MOCTI/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HAaBAaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpPraHU3MBI
OHpe)IeJ'IéHHBIX BCIIICCTB, IIOHHMMAass CMBICII II0Ka3aTCId HpejleHBHOﬁ
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 XUMHUHU

Kon
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1.2

1.3

14

1.5

1.6
1.7

1.8

1.9

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUSA
TeOpeTI/IHGCKI/Ie OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNlb CTpoeHUs aroma. Pacnipenenenue
3JIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kiaccupukamuss XUMHYECKUX
aseMeHTOB. OCOOEHHOCTH CTPOCHHS YHEPTeTUYECKUX YPOBHEH aTomoB (S-, p-,
d-anemenToB). OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMOB. DJICKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

Ilepuonuueckass cucrema xumuueckux osneMeHTtoB JI.M. MeHneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona .M. MenaeneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB M WX COCIAUHEHUU 10
MEepuoJaM U TpyIIaM. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTBIX

BCHICCTB, BOAOPOAHBIX CO@,Z[HHCHI/Iﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. BHCKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

Buppl  xummyeckoil  cBA3M  (KOBaJeGHTHas, MOHHAas, MeTaJUIMYecKas,
BOJIOpONHAs) W  MexaHm3Mbl e€  oOpasoBaHUs. MEXMOJIEKYIspPHbIE
B3aUMOJEHCTBUA. BelectBa MOJEKYIIPHOTO U HEMOJEKYISIPHOTO CTPOCHHUSL.
Tunel KpuUCTaNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THIA

KPUCTAIUIMYECKON PEIETKH

XuMu4decKas pcaKnus. Knaccmbnxaunﬁ XUMHUYCCKUX peaKL{I/Iﬁ B

HeOpFaHquCKOﬁ 151 OpFaHH‘IeCKOﬁ XAMUH. 3aKOH COXpPAaHCHUSA MACCHI BCUICCTB
99

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHbIX (PaKTOPOB
TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

O6paTI/IMI>IC pCaKkIuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpLI, BJIMAKOINUC Ha

COCTOsIHME XuMHUecKkoro pasHoBecus. [Ipunnun Jle [larense
Onexrponutuyeckas auccouuanus. CuibHble U cinadble 1eKTpoiauThl. Cpena
BOJHBIX PAcTBOPOB BEILIECTB: KHUCHas, HEWTpaibHas, MenovHas. CreneHb

Jucconyanuy. Peakiyy HOHHOTO oOMmeHa

1.10

IMaaponus coneii. Monnoe mpounsBeaeHue Boabl. Bogopoanslii mokaszatens (pH)

pacTtBopa

1.11

CrocoObl  BbIpaXEHHsS  KOHLIEHTpAllUM  pPacTBOPOB:  MaccoBas  JOJsS
pacTBOPEHHOIO  BEIECTBA, MOJISIpHAs KOHLEHTpauus. HaceliieHHsle u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘ HUAPATHL




1.12

1.13

2.1

2.2

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu. HOBC,I[GHI/IG BCIICCTB B Cp€aax C

pa3HbIM 3HaYeHHeM pH. MeTo1pl 2JIEKTPOHHOTO OaaHca
DIEeKTPOIM3 PACTBOPOB M PACIIABOB COJICH
OCHOBBI HEOPTraHUYECKON XUMUHU

Knaccudukanus HEOPraHUYECKUX COCTMHEHUIA. Homenknarypa

HEOPraHUYECKHUX BEILECTB
XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUM, Kallui, KaJbIUH,
MarHuii, aTFOMUHHUM, IIUHK, XPOM, JKeJe30, Meb) U UX coenuHeHui. OO0mue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

2.4

2.5

3.1

3.2

3.3

XUMHUYECKHE CBONCTBA BAXXHEHIIUX HEMETAJUIOB (TaJlOT€HOB, CEphI, a30Ta,
dbochopa, yriaepoma U KpEeMHHA) M UX COCOUHEHHH  (OKCHIIOB,
KHCJIOPOCOACPKAIIUX KHCIOT, BOJOPOIHBIX COCAMHEHUH )

I'eHeTrueckas CBsi3b HEOPraHUYECKHUX BEIECTB, MPUHAIICIKAIINX K

Pa3JIMYIHBIM KilaCCaM

###Par### nenTudukanys HeopraHmueckux coeuHeHui. KauecTBeHHbIS

peaKIy Ha HEOPTaHMYECKUE BEIICCTBA U MOHBI
OCHOBBI OPraHUYECKOU XUMHUHU

OCHOBHBIE TIOJIO)KEHHUS] TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKHUX
coenunennit A.M. BytnepoBa. YriiepoaHblii CKENET OPraHMuYeCKOM MOJIEKYJIBI.
KpaTHOCTh XMMHYECKO# CBSI3H. S- U p-CBS3U. SP3-, SP2-, SP-TMOpUAM3ALNN
opOuTaneit aTOMOB yriepo/ia. 3aBUCUMOCTb CBOICTB BELIECTB OT XUMHUUECKOTO
cTpoeHus MoseKys. ['omomnoru. ['omonornuecknii psia. zomepus n nzomepsl
[lonatne o (QyHKUMOHANBHOM  rpymIe. OpueHTajyoOHHbIC 3¢ heKThI
3aMECTHUTENIEH

[IpencraBnenue o kiaccUpUKalMM OpraHWYecKHX BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEJIMHEHUN (cucTeMaTHueckas) W TPUBUAIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoaHOpaUKAIBHBIH W HMOHHBIM MeXaHu3Mbl peaknuu. [lonarue o

Hykseoguie u anekrpoduie. [pasuno MapkoBuukosa. [IpaBuio 3aiiieBa

3.5

AJIKaHBI. XHUMUYECKUE CBOICTBA AJIKaHOB: rajJOreHUPOBAHHUE,
JETUAPUPOBAHUE, TEPMUUECKOE PpA3J0KEHUE, KPEKUHI, HW30MEpU3aLHus,
roperue. [lomydyenune ankanoB. [luxmoankanwl. Cneuuduka CBOWCTB
IHUKJIOAJIKAaHOB C MaJIbIM pa3sMepoM IuKiIa. Peakuuum npucoeauHEHUS |

PaauKaJIbHOI'O 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMU TTPUCOCTIMHEHUSI (TaIOTEHUPOBAHHUE,

TUIPUPOBaHUE, THIPOraIOTeHUPOBAHKE, THIpaTalllsl), TOPEHUS, OKUCIIEHUS U




3.7

3.8

3.9

3.10

IMOoJIMMEpHU3aLIUuH. HpOMBII_HJ'IeHHBIC n na6opaT0prle CII0COOBI IMOJIYYCHUA

AJIKCHOB

Anxaauenbl. XMMHYECKHE CBOWCTBA aJKaJMEHOB: PEAKIUU IPUCOCIUHEHUS
(rugpupoBaHMe, TaJlOTeHUPOBaHUE), TopeHust U noiaumepusanuu. [lomyuenue

aAJIKaAUCHOB

AJKUHBI. XuMuyeckue CBOMCTBA: peakuuu IPUCOEAVHEHHUS
(ranoreHMpoBaHue, THAPUPOBAHKE, TUApPATALUSA, THIPOraJIOTEHUPOBAHNE) KaK
CIOCO0 MOJIyYeHHsS MOJIMMEPOB M JAPYIHX IOJIE3HBIX MPOJAYKTOB. Peaxiuu
3amemieHus. ['opeHue aneTmneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO

ITaMCHU JIs1 CBAPKHU U PC3KHU MCTAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XuMHUECKHE CBOHCTBa O€H30Ja: peakuuu JIEKTPOPUIBHOTO
3aMeIIEeHUs, NPUCOEIUHEHMs (THAPUPOBaHUE, TrajoreHupoBaHue). Peakuus
roperus. OcoOOEHHOCTH XMMUYECKUX CBOKMCTB Toiyona. [lomydenue GeH3ona.
Oco0OeHHOCTH XMMHYECKHX CBOMCTB crtupoia. [lomumepusanus cTuposa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Cnouptel. IlpenenbHble OAHOATOMHBIE CHUPTHI. XHMHYECKHME CBOMCTBA:
B3aMMOJICIICTBME C HAaTpHeM KaK CHOOCO0  YCTAHOBIIGHUS  HaIM4uUs
THAPOKCOTPYNIBI, C  TaJIOTEHOBOJOPOAAMHU  KaK  CIIOCOO  IOJIydyeHUs
pacTBOpUTENIC, BHYTPHU- M MEKMOJICKYJsIpHas jaeruaparauus. Peakius
ropenus. [lomydenue sTaHona: peakius OpOXKEHUS TIIOKO3bI, THUIpaTalus
STUJEHA. OTWICHIJMKONIb M TJIHMIEPUH KaK NPEICTaBUTENIN MPEAEIIbHBIX

MHOTI'0AaTOMHBIX CITMPTOB

3.11

®enon. Xumuueckue cBoMcTBa (eHosa (peakiuu ¢ HaTpueM, TMIPOKCHIIOM

HaTpust, Opomom). [lonyuenue penona 101

3.12

Anpaerunpl. XUMHUYECKHUE CBOMCTBA MPEIEIbHBIX aJIbJECTUIOB: THIPUPOBAHNUE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHUIBHYIO TPYMMy (peakius «cepeOpsHOro
3epkanay, B3aumopeiictBue ¢ ruapokcugom wmeau  (II). Ilomydenue
MpEeACNbHBIX aJIbJIETUIOB: OKHUCJIEHHE CHUPTOB, THApATallvs aleTUJICHA.
ALIETOH KaK TMpeacTaBUTeNh KEeTOHOB. OCOOEHHOCTH pEaKIUU OKHCICHHS

ancToHa

3.13

KapOGoHoBbie KHCIOTHI. XUMHUYECKHE CBONCTBA MPEACIBbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHCIOT. (OCOOEHHOCTH XWMHUYECKUX CBOWCTB MYpPaBbHHOU
kucnoTel. [lomydeHue TpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAHOB, AJKEHOB, MEPBHYHBIX CIUPTOB, AJBJIETHUIIOB. BbIciine

NpeaACIIBHBIC U HEMMPEACIIbHBIC Kap60HOBI)Ie KHCJIOTHI

3.14

Cnoxubie >¢upbl U xupbl. CrocoObl MOMY4YEHUS] CIIOXKHBIX IPHUPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHune ciIoXHBIX 3(QUPOB B




MUIIEBOM U Map@roMepHON HPOMBIIIICHHOCTH. JKHUpBl KaK CIIOKHBIE 3(HUPHI
IJIMLEpUHA U BBICIINX KapOOHOBBIX KUCIIOT. XMMHUYECKHUE CBOWCTBA >KMPOB:
TUIpUPOBaHUE, OKMcIeHHe. ['Maposn3, Wiu OMBUIEHHE, JKUPOB KakK CIOCO0
MPOMBIIIICHHOTO TOJYYEHUS COJIeH BBICHIMX KapOOHOBBIX KUCIOT. MBII4 Kak

COJIM BBICHINX Kap6OHOBI)IX KHUCIOT

3.15

XUMHYECKHUE CBOMCTBA TUIIOKO3Bl: PEAKUUU C YYaCTHEM CIHMPTOBBIX U
aJbJIETUJIHOM Tpynn M MOJOYHOKHCIIOe OpoxeHue. [IpumeHeHne riroko3bl, eé
3HaYE€HUE B IKU3HEJCATENHOCTH opraHu3ma. Jlucaxapuupl: caxaposa,
ManbTO3a. BoccTaHaBiuBamoIMe W HEBOCCTAHABIMBAIOLIUE JHCAaXapUIbL.
IMuaponus pucaxapupos. [lommcaxapuasl: kpaxman, rmMkoreH. CtpoeHue
MakKpOMOJIEKYJ Kpaxmaina, TJIMKOTeHa M IeJUT0j03bl. Dusnyeckue CBOWMCTBA
Kpaxmalia Y IeJUTIONIO3bl. XUMHUYECKHe CBOMCTBA Kpaxmaia: THIPOJIHU3,
KauecTBEHHasl peakluss C HOoJ0M. XHMMHMUYECKHE CBOMCTBA IEJUIIOJIO3bI:
THIIPOJIA3, TIONy4eHHe SPHUPOB LEIUTION03bl. [loHATHE 00 HCKYyCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMHUHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKLIUU C BOJIOM, KUCIOTaMH,
peakuusi TOpeHus. AHWIMH KaK HPEICTaBUTENIb APOMATUYECKUX aMHUHOB.
XUMUYECKUE CBOMCTBA aHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpPOMHOU
BOJIOM, oOkuciieHue. [lomydeHue aMHUHOB QIKUJIMPOBAHUEM aMMHUAKa M

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIECBOAOPOIAOB

3.17

3.18

3.19

3.20

4.1

4.2

AMMHOKHUCIIOTHI U O€NKH. AMHUHOKHCIOTHI Kak amM(pOTEpHBIE OpPraHHMYEeCKUE
coequHeHusi. OCHOBHBIE aMHUHOKHUCIOTHI, oOpa3yomue Oenku. XHUMHUYECKUe
CBOICcTBa OEIKOB: THAPOIIN3, ICHATYpaIUsl, KaueCTBEHHBIE (I[BETHBIC) PEaKIIUU

Ha OeJIKu
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CrtpoeHue M CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJUMEPOB OT
cTpoeHHs] MoyieKyld. OCHOBHBbIE CHOCOOBI MOJYYEHUS! BBICOKOMOJIEKYIISPHBIX
COEIMHEHUI: peakluu MoJUMepHU3aly 1 NoJduKoHAeHcau. Kinaccuukarus
BOJIOKOH

#H#HPar#H# nenTuukanus opraHMueckux coeAMHeHni. Pemenne
OKCIIEPUMEHTAJIBHBIX 33a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB
I'enernueckas cBA3b MEXKAY KjacCaMHM OPraHUYECKUX COEIMHEHUIN

XUMHA U KU3Hb

Xumusi B TOBceAHEBHOM >xu3HU. [IpaBuna Oe3omacHOil paboOTHl C €IKHUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

Xumus U 300p0oBbe. XUMUS B MEAULIMHE. XUMHUSI U CEINBCKOE X03UCTBO. XUMUS

B [IPOMBILUIEHHOCTH. XUMHUS U SHEPreTHKa: MPUPOIHBIA U MOMYTHBIM HeTIHON




rapl, MX cocTaB U wucnoib3oBanue. CoctaB HedpTu U e€ mnepepaboTKa
(MpUpOIHBIE UCTOYHUKHU YTIIEBOJOPOIOB)
XuMusl ¥ 9KOJOrusl. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIoUlell cpelbl U €ero

nocneactsus. Oxpana rugpocdepsl, MO4YBbl, aTMochepsl, Gropsl U GayHbl OT

43 XUMHAYECKOro 3arpsi3HeHus. llpoOGremMa OTX0IOB M TMOOOYHBIX IPOIYKTOB.
AnpTEepHAaTUBHBIE UCTOUHUKU SHEPTUU
OOu1re npeacTaBiIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYYSHUs XUMHUYECKUX
BeIIECTB (HAa MpUMeEpe MPOU3BOACTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u
4.4 uBetHas  mertamiyprus. CTekio W CHUJIMKaTHas  MPOMBIIUICHHOCTb.
[Ipombiiennass  opranuyeckass xumus. CpIpb€  JUJII  OpraHUYECKOMN
IIPOMBIIITIEHHOCTH
5 HHHPar### Turbl pacuETHBIX 38129
HH#HPar###PacuéTel Macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY
5.1 KOJIMYECTBY BEILIECTBA, MAcCE WM 00bEMY OJHOIO U3 YUAaCTBYIOIIMX B
peaKiry BeliecTB
5.2 ###Par###Pacuérel TemmoBoro adexra peakuu
5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIIICHHI ra30B MPU XMMHUYECKUX PEAKITUIX
5.4 #iHPartH#PacuéTol Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #HH##HPar#t#Pacuérel MaccoBOM MM 00BEMHOI 10JM BBIX0/1a IPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOYXHOTO
#H#HPar#Ht#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOTYKTa
5.6 peaxiuu, eciiu OJJHO U3 BEILIECTB JIaHO B BHJIE pacTBOpa € fé'[sl)elleﬂéHHOﬁ
MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA
5.7 H#HPar#H##Pacu€Thl ¢ MCTIONB30BAaHUEM MOHATHI «MaccoBas JOJA», «MOJIIpHAs
' KOHIIEHTPALUA», «PACTBOPUMOCTH»
###Par###Hax oxx ieHne MoJIeKy IsipHON (hOPMYJITbI OPTaHHMYECKOTO BEIIECTBA
5.8 II0 €ro IMJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €70 COCTaB,

HJIN 110 IPOAYKTaM CropaHus




