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MopesbHasi CHHXPOHM3MPOBaHHAasi padoyasi mporpamMmma
0a30B0r0 1 yriy0JEéHHOro udy4eHus npeamera « XuMusH»

(10-11 xxaccnr)

HOACHUTEJIBHASA 3AIIMCKA

MonensHass CHHXpOHU3UPOBAHHAS pabodasi mporpaMma 0a30BOTO U yriayOJa&HHOTO
uzydeHus: npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe Paboumx
nporpaMM CpeaHero oOmiero oOpa3oBaHusi 1Mo XuMHUU (0a30BbI  YPOBEHb,
yIIyOJE€HHBI  YpOBEHb), OJOOPEHHBIX pEHIeHHEM  (eAepaJbHOro  y4eOHOo-
METOUYECKOr0 00BeIMHEHHS 110 001eMy oOpazoBanuo ot 29.02.2022r., mpoTOKOII
7/22, cocTtaBieHHBIX Ha ocHOBe DemepanbHOTO 3aK0oHA OT 29.12.2012 Ne 273-D3
«O0 o6pazoBanun B Poccuiickoit ®enepanmn», TpeOoBaHuii K pe3yibTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM MporpaMMbl CpeaHEro o0Iiero oopa3oBaHus,
NpeACTaBICHHbIX B DefepaibHOM TOCyAapCTBEHHOM OOpa30BaTEIbHOM CTaHJIapTe
cpenHero oduiero oopasoBanus, (YTBepKAEH MpruKa3oM MUHHCTEpCTBA 00pa30BaHUS
u Hayku Poccuiickoin @enepanun ot 17 mast 2012 r. Ne 413, ¢ usmenenusamu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHmenmuu mnpenogaBaHus ydeOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX  opraHuzanusax  Poccuiickoit  ®enepanuu,
peaM3yIONIMX OCHOBHBIE 00IIeo0pa3oBaTeIbHBIE TPOrpaMMbl»y  (YTBEPKIICHA
Pemenniem Komnernun Munnpocsemenusi Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u ¢enepanpHOi pabouell mnporpamMmbl BocnuTaHus. OCHOBY TOAXOJOB K
pa3pabOTKe MOJEIbHOM CHHXPOHU3UPOBAHHON pabouell MmporpamMmbl 0a30BOr0 U
yriyonéHHoro u3yudeHus npenmera «Xumus» B 10-11 kmaccax, K omnpeneraeHuIo
oOuieit crpateruu OOy4eHHMs, BOCHUTAHUS M Pa3BUTHUs OOydaroUIMXcsl CpelcTBaMu
ydeOHOro mpenMera «XuMmus» Ha 0a30BOM ypOBHE COCTABWIM KOHICTITyaJbHbBIC
nonoxkenust DGI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH, COJepkKaHusl,

pe3ynbTaToB O00ydeHHsT W TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
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N3yyeHne mpenMmera, pealMzyeMoe B yCIOBUSAX  OU(QEepeHIUPOBAHHOTIO,
npoduabHOro  OO0y4yeHHs, Tpu3BaHO  obecrmeyuTh  00HMIE00PA30BATEIHHYIO
¥ OOLIEKYJIbTYpHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO ISt
alanTanuy WX K ObICTPO MEHSIOUIMMCS YCJIOBHUSIM KH3HH B COIIMYME, a TaKXKe JUIs
NPOJOJDKEHHS OOyYeHUS B CpPEAHHUX CIEHUAIBHBIX M  BBICIIUX  Y4YEOHBIX

opraHun3anusiax, B KOTOPBIX XUMUA ABJIICTCA OI[HOﬁ N3 IIPUOPUTCTHBLIX NUCHUILIINH.

B coOTBeTCTBUMM C JaHHBIMU TOJIOKEHUSIMU MOJI€NIbHAS CHHXPOHU3UPOBAHHAS
pabouast mporpamMmma cpefHero oOirero oOpa3oBaHusi (0a30BBIA  YPOBEHbB):
yCTaHaBIMBaeT  oOs3aTenbHOE  (MHBApHMAHTHOE)  MPEAMETHOE  COJEp KaHUE,
oTnpeseNsieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €ro XapaKTepUCTUKH Ha KaKIOM
JTame W3ydeHUs TMpeAMETa, IMpeaycMaTpuBaeT MPUHIUIBI CTPYKTYPHUPOBAHUS
COJIepKaHus U pacIpesie]IeHHsI ero 1Mo KjaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;
naéT TpPUMEpPHOE pachpesielieHne y4eOHBIX YacoB MO TEMaTHYECKHUM paszeliaMm,
PEKOMEH]IyeT IPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHS OTHAEIbHBIX TEM Kypca ¢
y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSA3€H, JIOTUKA Yy4eOHOro
mporiecca, BO3pacTHBIX  ocobeHHocTed  ywammxcs 10-11  kmaccoB;  maér
METOJMYECKYI0 HMHTEpIpeTalnio IeJled H3y4deHHs IpeaMera Ha  ypOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero ooOmero oOpa3oBaHus,
COJIEPKATEIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOIM
o0pa3oBaTejIbHON MIporpaMmbl  cpeaHero obmiero o0pa3oBaHus (JIMYHOCTHBIX,
METamnpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHHOM
JeSITeIbHOCTH YYEHHMKa 10 OCBOCHHIO cojepkaHus npeamera. [1o BcemM Ha3BaHHBIM
MO3UIIMAM B MPOrpaMMe COOJIIOIeHa TNpeeMCTBeHHOCTh ¢ Paboueit mporpammoit
OCHOBHOTr0 001iero o0pa3zoBaHus 1o xumuu (mias 8—9 knaccoB oOpa3oBaTENbHBIX

opraHu3ainii, 6a30BbIi YPOBEHB).



MopnenbHas ~ CHHXpPOHM3UpPOBAaHHAas  pabouyas  mporpamMma  UMeEeT  Ielb
CUHXPOHHM3UPOBATh COJIEpKaHHE y4eOHOro MpeaMera JJis U3Y4YeHHUs MpeaMera
«Xumus» B 10-11 kmaccax B paMkax MyJbTHIPO(PMIHLHOTO y4eOHOIO MIIaHa.

[lern m 3amaum ydeOHOTO TpenMeTra «XUMHS» B COOTBETCTBYIOIIEM pa3fieie
IIPOTPaMMBI MPEJICTABIICHBI COBMECTHO, KaK ISl 0a30BOT0, max u 05 yeayoiéHHOo20
yposneti’

B paznene Ilnanupyemble pe3ysbTaTbl OCBOCHUS YUE€OHOIrO MpeaMeTa «XHUMHUS»
CUHXPOHU3AINS MPEJCTaBICHAa B BUE JIOMOJHEHUS K 0a30BOMY ypOBHIO, 2 UMEHHO,
[IpenMeTHbIe pe3ybTaThl, JOCTUTaeMble OOyYAIONTUMHUCS Ha YriayOJIEHHOM YpPOBHE
W3YYEHUS XMUMHH, BBIIEIEHEI KYPCUBOM..

B pazpgenax Copnepxanue marepuana U TemMaTHYECKO€ IUITAHUPOBAHUE HMEETCS

BBII[GJIeHHBII\/II Marcpuall, I/IMeIOHlI/Iﬁ l'IO):[‘ICDKI/IBaHI/Ie2 KakK Ha 62130BOM, TaK WU Ha

yIIyONEHHOM YPOBHSX, KOTOPBIA HW3y4aeTcss B O3HAKOMUTEIHHOM IIJITaHE M HE
BKJIFOYAETCA B COCTaB MpeAMETHBIX pe3yibTaToB ocBoeHust OOIT COO.

B pasnene Temaruueckoe IUIAaHUPOBAHUE MPUHIIUI CUHXPOHMU3ALUU TPOSIBICH
CJIETyIONUM 00pa30oM: Yachl HENENbHON HArpy3Kd Ui yriyonéHHOTO u 6a30BOTO
YpOBHEM yKazaHbl TAKUM 00pa3oM, 4TO OAHa Tema (OJAMH Yac B HENENI0) eAuHa IJis
JIBYX YpOBHEH, a OCTaJbHbIE JBa 4Yaca MU TEMbl HEIEJIbHOW HArpy3Ku MHJis
yTIyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJBKO JJIS 3TOTO ypoBHS. YacThb
PE3EpBHBIX YacOB IMO3BOJIMJIA BCTPOUTH HEOOXOIUMOE KOJMYECTBO YAaCOB B TeMax
U3YUYCHHUSI, & TAKKE OPraHU30BaTh U TEMATHYECKOE MOBTOPEHHUE KaK Ha 0a30BOM, Tak
U Ha yriIyOJIEHHOM YPOBHSIX, 1 UTOTOBOE MOBTOpeHue; B rpadax «KomnuectBo yacos

yKa3aHbl TAaK)KE T€ Yachl, KOTOPbIE B3SATHI U3 pe3epBa (yKazaH CUMBOJ «P»).

'Kypcusom B TekcTe nporpammel B pasgenax « Llenun n 3agaun», «MpegmeTHble pesynbTaTbl» BblaeeHbl
3/1IeEMEHTbI, KOTOPble NPeacTaBAeHbl A1 U3YYEeHNA HA YrNyBAEHHOM YpOBHe.

2|_|0£|,‘-IelZ)Kl/IBaHl/Ie MMeeT maTtepuan, KOTOprﬁ n3y4yaeTca B O3HAKOMUTE/IbHOM MNJ1aHE N HEe BK/TKOYaEeTCA B

COCTaB NpegmeTHbIX pe3ynbtatoB ocBoeHma OOM COO.
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[Ipu dopmupoBanuu TemaTH4yecKOro IJIAHUPOBAHHUS  IPEAYCMATPUBAIOCH
pacrpeielIeHue 4YacoB BHYTPM TE€M M MEXKIYy TEeMaMH C LeJbl0 oOecreyeHus
HEJICJIbHOW Harpy3ku i oOydarouuxcs, M3y4alollluX XHMHUIO Ha YIIIyOJIEHHOM
ypoBHe. llepepacmpenenenne 4YacoB MeEXJIy HEKOTOPbIMH TEMaMHu I03BOJIUJIO
COXpaHUTh TEeMaTHYECKUN yueOHBIM 00BEM MaTepuasna, HCHOJIb30BAHHE PE3EPBHBIX
4acoB Takke 0Oecrneunsio Hajduyhe Yy4eOHbIX YacoB Ha 00O0OIIEHHE, HUTOroBOE
MOBTOPEHUE U KOHTPOJb y4yeOHOro Marepuayia. Takum oOpa3oM, CHHXPOHU3AIUS
TEMaTUYECKOT0 TNIAHUPOBAHUS 0a30BOT0 U yIIyOJIEHHOTO YPOBHEHW U3YUEHUSI XUMUU
MOJIHOCTBIO COXpaHUJIa COAEPKATEIbHBIN acneKT nporpaMmmbl KypcoB 10-11 kmaccon
TUTSE MyJIbTUTTPO(IIIBHOTO YYEOHOTO TIJIaHa.

JlanHast mporpamMma sIBJISICTCSI OPUEHTHUPOM JIJISi COCTABJICHUSI pabOuUX MPOrpamm,
aBTOPHl KOTOPBIX MOTYT NPEMNJIOKUTH CBOM TMOJAXOA K CTPYKTYpPUPOBAHUIO U
MOCJICIOBATEIPHOCTH HM3YYECHHS y4eOHOTO Marepuana, a TakkKe CBOE BHUICHUE
OTHOCUTEIBHO BO3MOXHOCTH BbIOOpa BapHATUBHOW COCTAaBISIOIICH COJEPIKAHMS
npeaMeTa JOMOJHUTENIBHO K 00s3aTelbHON (MHBAPUAHTHOW) YacTH €ro COJACpIKaHUS
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOrO BpEeMEHHM PEKOMEHAYeTCS s
peanu3aluyd aBTOPCKHX MOJAXOJOB K HCIOJIb30BAHUIO Pa3HOOOpPa3HbIX (popM

opraHu3zanuu y4eOHoro rmpoiiecca.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMWSD»

Xumudeckoe o0pa3oBaHUE, IOJYy4a€MOE€ BBIMYCKHUKAMU CPEIHEH IIKOJIBI,
ABJIETCSI HEOTHhEMJIEMOM YacThl0 UX 00pa3oBaHHOCTH. OHO CIIY>)KHMT 3aBEpLIAIOLIUM
ATAliOM peau3alii Ha COOTBETCTBYIOIIEM €My 0©0a30BOM YpOBHE KIIFOUEBBIX
IIEHHOCTEHW, MPUCYIIMX [EJIOCTHONM CHUCTEME XHUMHUYECKOro oO0pa3oBaHus. ITU
IIEHHOCTH KacaroTCsl MMO3HAHUsI 3aKOHOB MPUPO/IbI, GOPMUPOBAHUSI MUPOBO33PEHUS U
oOmIel KyJbTyphbl YeJIOBEKa, a TaKXKe IKOJIOTMYECKH O0OOCHOBAaHHOTO OTHOIIECHUS K

CBOEMY 3JI0OPOBBIO U MPHUPOIHON cpese. Peanu3yercs xumuueckoe oOpa3oBaHue
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YYAIIMXCSl CPeHEN MIKOJIbI CPEICTBAMU YUeOHOTO MpeaMeTa « XUMUs», COIepHKAHUE
U TOCTPOCHHE KOTOPOTO OIMpeAeNieHbl B MpOrpamMme ¢ y4€TOM CHenu(pUKH HayKH
XUMUH, €€ 3HAUYCHUs B MO3HAHUM TPHUPOJABI U B MaTepUAIbHOM >KM3HU 00IleCTBa, a
TaKKe C y4€TOM OOUIMX LeNel M MNPUHIIMIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpelHero obmiero oOpa3zoBanus B Poccuiickoit deneparum.
Tak, Hampumep, npu (QOPMUPOBAHUU COJACpKAHUSA MpeaMeTa «XUMHUS» YUTEHBI
CIIEYIOIIKE TIOJIOKEHHUS O crielr(rKe U 3HAUCHUU HAYKU XUMUH:

XuMUSl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio pojib B
COBPEMEHHOW LIMBUJIM3ALlMH, B CO3/IaHUHM HOBOW 0a3bl MaTepuaibHOU KynbTyphl. OHa
BHOCHT CBOH BKJaJ B (OPMHUPOBAHHE PAIMOHATBHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUSI 00 OKpYXKAIOIIeM MHUpE KaK O €IUHCTBE
OpUPOABLl M YENOBEKa, KOTopoe (OpMHpPYETCS B XMMHHM HAa OCHOBE MOHMMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aUMOCBI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSAMU MTPUMEHEHUSI.

CoBpemeHHass XMMHS KaKk HayKa CO3MAaTelNbHasg, KakK HayKa BBICOKHX
TEXHOJIOTMH HampaBiieHa Ha pelleHue II100aJIbHBIX MPOOJIEM YCTOMUNBOIO pa3BUTHS
YeJI0BEUECTBA —  CBIPbEBOW, DJHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHMYECKOU
0€e30MacHOCTH M OXpaHbl 310pOBbs. TeCHO B3aUMOJEHCTBYS C JAPYTHMH
€CTECTBEHHBIMU HAYKaMH, XMMUS CTala HEOTHEMIIEMON YaCTbIO MUPOBOM KYJIbTYPHI,
HEO0OXOIMMbIM YCIIOBUEM YCIEUIHOTO TPYAA U KU3HU KAKOT0 4jieHa OOLIEeCTBa.

B cootBercTtBUM ¢ o0mumu nensmu u npunnunamu COO coxaepskaHue mpeameTa
«Xumusi»  (10-11  kmaccel, 0a30Bblidi  ypPOBeHb W3YY€HUSI) OPUECHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY 00YyYaIOIUXCsl, HEOOXOAUMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO BKIIOYEHHUS B
KHU3Hb COLMYMa, MPOJOJKEHUSI 00pa30BaHus B Pa3IMYHbIX 00IACTSAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEM.

CocraBnsitomiuMu — nipeameTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCehl  —

((OpFaHI/ILICCKaH XUMUSA» H «0611121;1 N HCOpPpraHvycCkas XuMHA», OCHOBHLBIM
6



KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUM MO0 HEOPraHMYECKOW XUMHUM (C BKJIIOYEHHEM 3HAHMM M3 OOIIed XUMUU) U
oprannyeckon xumuu. OOPpMHUPOBAHHUE NAHHOM CUCTEMBI 3HAHUU IPU HU3YYECHUHU
npeaMeTa 00ecrneurnBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT0OOpa3Hsl BELIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U Teopuil xumuu. CTpyKTypa copepiKaHMs
KypcoB — «Opranndeckas xumus» u «OOmas W HeOpraHuvecKas XUMUS»
copMupoBaHa B IMpOrpaMMe I0 XMMHHM Ha OCHOBE CHUCTEMHOr0 IWOJIXOoJa K
U3YYEHUIO Y4eOHOro Marepuana M OO0yCIIOBJI€HAa HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHMEM 3HAaHUW Ha OINpPENENEHHBIX TEOPETUYECKUX YpOBHAX. B  Kypce
OpraHNYeCKON XMMHUH BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU
CTPOCHHUS OPTaHMYECKUX COCIUHEHMM, a TAaKKE€ Ha YPOBHE CTEPEOXHMHYECKHX WU
3JIEKTPOHHBIX TPEACTaBICHUN O cTpoeHuM BemiecTB. CBeneHuss o0 M3ydaeMbIX B
Kypce BEIIECTBAaX JAIOTCA B Ppa3sBUTHM — OT YIJIEBOAOPOJAOB JO CIIOXKHBIX
OMOJIOTUYECKH AKTHBHBIX COEIMHEHUU. B Kypce OpraHmyeckod XHMHH MOJIYYaroT
pazButue cOpMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
NepBOHAYAJIbHbIE MPEACTABICHUS O XHUMHYECKOM CBS3U, KIACCU(UKAMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUYECKOU
pEaKLUH.

B npenmere «Xumus» 6a30BOr0 ypoBHsI pacCMaTpHUBAETCS W3YUYEHHBII HA YPOBHE
OCHOBHOI'O0 00ILIEr0 00pa3oBaHUs TEOPETUUYECKUU Marepuan U (PAKTOJIOTHUECKHE
CBEJICHUS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mmast
Y HEOPraHW4YecKask XUMUs» 00ydarouuMcs MPEJOCTABISIETCSI BO3MOKHOCTh OCO3HATh
3HaYeHHE TEPUOJUYECKOT0 3aKOHA C OOLIETEOPETUYECKUX M METOJ0JIOIMYECKUX
NO3ULHUH, TIIy0Ke MOHSITh UCTOPUYECKOE M3MEHEHUE (DYHKIMI ATOro 3aKoHa — OT
oboOmmaromieid 10 OoOBACHSIONIEH U MporHo3upyroueid. Enunas cucrema 3HaHUN O
BaXHEHIINX BEILECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IIPUMEHEHHUH, a TAKKE
O XHMHMYECKHX PEaKIUAX, HMX CYIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHMS

nomnonHseTcss B Kypcax 10 m 11 kiaccoB sjneMeHTaMHM COAEpKaHUS, UMEIOIUMU
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KyJIbTYPOJIOTHUYECKMA ¥ TPUKIATHOW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT
MOHUMAHUIO B3aMMOCBS3M XMMHHM C JIPYTUMHU HayKaMH, PacKpbIBaloT €€ poJib B
MO3HABATEJIbHOM M  MPAKTUYECKOM JEATEIbHOCTH 4YEeJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K IMPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MIPAKTUUECKUX
NPWIOKEHU XMMUH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICITUBATH
uHbOpMAIIMI0O U TOPUMEHITh €€ Ui TONOJHEHUS  3HAaHWUW, pEeHICHUsS
MHTEJUIEKTYaJbHbIX U 3KCIEPUMEHTAIBHBIX UCCIAeAoBaTeNbcKuX 3a1ad. Conepxanue
y4yeOHOro mnpeamera «XHMHS» JAHHOIO YPOBHS H3Y4Y€HUSI OPHEHTHPOBAHO Ha
dbopmupoBaHrue y OOydYalOIIUXCd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHWMAHHUS
dunocodckux uaeH, TAaKUX Kak: MaTEepUaJbHOE EIMHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM H
CTPOEHHUEM, MMO3HABAEMOCTh MPUPOJHBIX SABJICHUM MYTEM DKCIEPUMEHTA U PELICHUS
MPOTUBOPEYHA MEXTY HOBBIMH (DaKTaMU W TEOPETHUYCCKUMHU MPEATOCHUIKAMH,
OCO3HaHHUE POJIM XMMHHM B PEHICHUH SKOJOTUYECKHUX MpoOJieM, a Takxke MpoliemM
cOepeKeHUs HHEPreTUYECKUX PECypCoB, ChIPbs, CO3JAHHS HOBBIX TEXHOJOTUHA U
MaTepuanoB.

B miane pereHust 3aiad BOCIIUTAHUSA, PA3BUTHS U COIMAIM3AIUMN 00YyUaIOMUXCS
NPUHATBIE TPOrPAMMON MO XUMHUU MOJAXOJbl K OIPEACNICHUIO COAEpXKaHUs U
NOCTPOEHUSI MpeAMeTa NpelyCMaTpUBAOT (QOPMUpPOBAHUE Yy OOyYarOIUXCS
YHUBEPCAIbHBIX YUYEOHBIX JCUCTBUI, UMEIOIIMX 0a30BOE 3HAUYECHME JJIsi PA3IMYHBIX
BUJIOB JIEATEIBHOCTH: pEIIeHUus mpodiieM, TMoOHWCKa, aHanu3a u 00paboTku
uHopMaIK, HEOOXOAMMBIX [JIsi TNPUOOPETEHHUs OIbITa MPAKTUYECKOH U
UCCJIEeI0BATENbCKON AESITENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUY XUMUHU.

XUMHs Ha YPOBHE YIJy0JEéHHOT0 M3y4YeHUsl 3aHUMAET BAXXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAyyHOro oOpa3zoBanus yuanmuxcs 10-11 kmaccoB. H3zydenue
npeaMeTa, peanudyeMoe B YCIOBUSIX JU(GEpEeHIIMPOBAHHOTO, MPOPUILHOTO

oOy4eHus, MpU3BaHO oOecrneunTh oO0IEe00pPa30BATENbHYI0O U  OOHIEKYJIbTYPHYIO
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MOJITOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAUMYIO I aJanTalMd HX K OBICTPO
MEHSIOLIUMCS YCIIOBUSM >KU3HHU B COLIMYME, a TAKXKE JJI MPOJOJKEHUS O0yUeHUs B
opraHu3auusax Npo(ecCHOHaTbHOTO 00pa30BaHUs, B KOTOPBIX XHUMHS SIBIISETCA
OJTHOM W3 NPUOPUTETHBIX JIHCUMIUIMH. B mnporpamMMe no XMMHM Ha3HaueHHE
npeaMera «XUMHUS» MOJMydaeT MOAPOOHYH0 MHTEPHPETALUI0 B COOTBETCTBUU C
ocHoBomnonaratoumu  nonoxeausimu - PI'OC COO o B3auMOOOYCIOBICHHOCTH
Hesel, cofepaHusi, pe3ysibTaToB 00y4eHHUs U TPEOOBAHUN K YPOBHIO NMOATOTOBKH
BBIITYCKHUKOB. CBUJETENBCTBOM TOMY SBJISIOTCS  CIEAYIOIIME BBINOIHSIEMbIE
IPOrpamMMoOi 10 XUMHUH (PYHKIUU:

MH(POPMALIMOHHO-METOUYECKAs], Peau3alus KOTOPOH 00EeCreurnBaeT MOIyUYeHHUE
IPENCTABICHUS O LIEJISIX, COACPKAHNU, OOIIEH CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOMIMXCS CPEICTBAMU MPEAMETA, U3Yy4aeMOro B paMKaxX KOHKPETHOTO
npoduis;

OpPraHM3alMOHHO-IUIAHUPYIOIIAsl, KOTOpas MpedyCMaTpUBaeT  ONPEIEIICHUE:

MPUHILIUIIOB CTPYKTYPUPOBAHMSI U MOCIIEI0BATEIbHOCTH U3yUeHUs! yueOHOTro
MaTepHala, KOJIMYE€CTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEePHUCTHK;

HOJIXOJ0B K (POPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI KOHTPOJII M OLEHKU
0o0pa3oBaTeIbHBIX JOCTHKEHUN OOydYarolmMxcs B paMKaxX WTOTOBOM aTTecTalud B
(dbopMe eIMHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 XUMHUH.

[IporpamMma asist yriryOGi€HHOTO U3YUYEHUS] XUMUU:

YCTAaHABIMBAET WHBAPUAHTHOE IIPEIMETHOE COJEp)KaHue, 00sA3aTeabHOE IS
U3yYCHUS B paMKax OTIENbHBIX NpoQuUiIeH, MpeaycMaTpUBAET pacHpeleleHue U
CTPYKTYpPUPOBaHHUE €ro IO KjIaccaM, OCHOBHBIM COJAEpKaTeJIbHbIM JIMHUAM/pa3enam
Kypca;

na€T TpUMEpPHOE pachpesesieHne y4eOHOro BPEMEHHM, PEKOMEHAYEeMOro IUis
U3YYEHUS OTIEIbHBIX TEM;

npeIaraeT MPUMEPHYIO MOCIEA0BATEIBHOCTh U3YyUEHUsI YUYEOHOro MaTepuana ¢

YYETOM JIOTUKU IIOCTPOEHUSI KypCa, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBS3EH;
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JAET METOAMYECKYI0 MHTEPIpPETalri0 LEeJed M 3aJad M3y4YeHHs IpeaMeTa Ha
yIiyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CUCTEME CPEAHETO
oOmero  oOpa3oBaHUs,  COJAEPKATEIBbHOM  XapaKTEPUCTHUKUA  IUJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbl CPEeIHEro OOLIEeTo
oOpa3oBaHus (JJMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATENbHBIX NEHCTBUI 00ydYarolIerocs mno OCBOCHUIO
COJIEp>KaHMS PEeIMETA.

[To BceM mo3uuUsM B IPOrpaMMe MO XUMHUHU MPEAYyCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHEM XHMMHHM Ha YpPOBHE OCHOBHOro oOmiero obOpasoBanus. I[Iporpamma mo
XUMHUHU CIY>KUT OPHUEHTHPOM JUIsl COCTABJICHHS] aBTOPCKUX pabOYMX mporpamm. 3a
npejeiaMu YCTaHOBIIEHHOW MpOrpaMMOM MO XUMHHM 00s13aTelIbHOW (MHBApHUAHTHOM )
COCTaBJISIONIEH coaepKaHUsl yueOHOro mpeameTra «XUMHUSD» OCTaéTcs BO3MOXKHOCTD
BBIOOpAa €ro BapUaTUBHOM COCTaBIAIONICH, KOTOpas JAOJDKHA OIpEeAensiTbcs B
COOTBETCTBHUH C HAIMpPABICHHEM KOHKPETHOTrO mpodwmis o0ydeHus. ABTOpaMH
pabouyux TporpaMm MOKET ObITh MPEAJIONKEH MHOM MOAXO0A K CTPYKTYpUPOBAHUIO
y4eOHOI0 Marepuaia M MOoCIeA0BaTeIbHOCTH €ro W3y4YeHHUs, CBOE BUJICHUE MyTeH U
croco0oB (pOPMUPOBAHUSI CUCTEMBI MTPEAMETHBIX 3HAHUN, YMEHUN U BUJOB y4eOHOMH
NEeSTENBHOCTH, @ TAK)XKE CUCTEMBI CIIOCOOOB U METOJMYECKUX MPUEMOB IO PA3BUTHIO
Y BOCIIUTAHUIO 00YUYaIOIINXCS.

B cootBercTBHM ¢ KoHUenTyanbHbIMHA nosoxkeHUAMU OI'OC COO o Ha3zHaueHUU
peIMeTOB 0a30BOT0 U yriayOonEéHHOTO ypoBHEH B cucreMe AuddepeHIupOBaHHOTO
oOy4yeHHsT Ha YpPOBHE CpeIHEero oO0mero oOpa30oBaHHUS XWUMHS Ha YPOBHE
yrayONEHHOTO W3Y4YEHHWs HAMpaBleH Ha peaju3aliio  MPEEeMCTBEHHOCTH C
MOCJIEYIOUIUM 3TalloM MOJIYYEHUsI XUMUYECKOro 00pa30BaHUs B paMKaxX H3y4YCHUS
CHEIUATBHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKUX [UCHUIUIMH B By3ax U
OpraHu3alMsIX CpeHero nmpodeccuoHansHOr0 00pasoBanusi. B 3Toil cBsi3u u3ydeHue
npeaMera «XUMHUS» OPUEHTUPOBAHO NPEHMYIIECTBEHHO Ha paclIUpeHue u

yIiyOJieHne TEOPeTHMYECKOW ¢ MPAKTUYECKOM TOATOTOBKM — 00ydYaromuxcs,
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BBEIOPABIIUX OMpEACNEHHBI Tpodmis 00ydeHUs, B TOM YHCIEC C TEPCIEKTUBOMN
MOCJIEAYIOUIETO  TMOJIYYeHHs  XMMHYECKOro oOpa3oBaHUS B  OpPraHHU3aIUsaX
npodeccuonanbHoro ooOpaszoBanus. B cere TpeboBanuii PI'OC COO «
TUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTPaMMBbI
cpenHero oOmero oOpa3oBaHUS H3YYEHHE MpeaMeTa «XHUMHUSD OPUEHTHUPOBAHO
TaK)K€ Ha PELICHUE 3a/1a4 BOCIHUTAHUS M COLMAIBHOIO Pa3BUTHUS OOYYarOIIMXCs, Ha
dbopMHpoBaHUE Y HUX OOIIEUHTEIUICKTYyaIbHBIX YMEHUN, YMEHUN paIlMOHATU3AINH
y4eOHOro Tpyga ¢ OOOOIIEHHBIX  CHOCOOOB  JACATEIBLHOCTH, HMEIOIINX
MEKIUCUUATUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

XYMHUS Ha YPOBHE YIIIyOJIEHHOTO U3YUYEHUS BKIIOYAET YITyOlIEHHBIE KYPChI —
«Oprannueckas xumus» U «O0mas u Heopranudeckas xumusi». [lpu onpenenenuu
MOJXO/J0B K OTOOPY M CTPYKTYPHOH OpTraHM3alliy COJEpPKaHUS JITHX KYpCOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI NonoxeHuss @I'OC COO o paznuumsax
0a30BOro M yriryOJIEHHOrO0 YPOBHEHM HU3yUEHHUs MIPEAMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOPTraHUYeCKasi XUMUS COCTaBJISIET COBOKYITHOCTb NMPEAMETHBIX 3HAHUN U YMEHUH,
OTHOCAIIUXCS K 0a30BOMYy YpPOBHIO HU3Yy4YEHHS IMpeAMeTa. JTa CHCTeMa 3HAHHM
MOJIy4aeT OINpeAeEHHOE TEOPETHUYECKOE JIOMOJIHEHUE, IO3BOJISIONIEe OCO3HAHHO
OCBOWUTH CYIIECTBEHHO Ooybmuii 00BEM (hakToIOTHYECKOTOo MaTrepuana. Ha
yrioyOnéHHOM  ypOBHE  W3y4yeHHUsi  mpeameTra  obOecrieueHa  BO3MOXKHOCTH
3HAYUTEJILHOTO YBEIMYCHUSI 00bEMa 3HAHUM O XMMUYECKHUX AJIEMEHTaX U CBOMCTBAX
UX COECIMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJIEHUs MPEACTABICHUN O CTPOECHUU
BEIIECTBA, XUMHUYECKOM CBA3M UM 3aKOHOMEPHOCTSX TPOTEKAHMSI pPEaKIuH,
paccMaTpUBaeMbIX C TOUYKH 3PEHUS XUMHUYECKOW KHUHETUKH W TEPMOJUHAMUKH.
N3yuenne mnepuogumveckoro 3akoHa u llepuonnueckoil cHUCTEMBbl XHUMHUYECKHX
AJIEMEHTOB 0a3UPyEeTCS HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSIX O
CTPOSHUHU aToMa. XUMHUYECKasl CBSI3h OOBSICHSICTCS C TOYKH 3PCHUS YHEPTETHUCCKUX

U3MEHEHUN Tmpu e€ o00pa3oBaHWM W pPa3pylICHUH, a TAaKXKE C TOYKU 3PCHHUS
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MeXaHW3MOB €€ oOpa3oBanHus. M3ydeHwe THUIIOB peakmuil  JOMOJHSAETCS
dbopMHpoBaHUEM NPEJICTABICHUN 00 3JIEKTPOXUMHUECKHUX MPOLECCaX U DIIEKTPOIU3E
pacIuIaBoB U PacTBOPOB BEIIECTB. B Kypce opraHnyeckoi XMMUU MPU PacCCMOTPEHUN
PEaKIMOHHOMN CIIOCOOHOCTH COCMHEHUM yaenseTcs oco0oe BHUMaHUE BompocaM 00
ANEKTPOHHBIX 3 (PeKTax, 0 B3aMMHOM BJIUSHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3MaxX
peakuuii. Ocoboe 3HAYEHHWE HMEET TO, YTO Ha COJAEpPX AaHUE KypCOB XUMUU
yIIyOIEHHOTO YPOBHS M3Y4YEHUs IS KJIACCOB OMpeneneéHHOro npodusis (TIaBHBIM
0o0pa3oM Ha UX CTPYKTYpPY M XapakTep AOMOIHEHUH K oOlIel cucTteMe MpeaMETHBIX
3HAHMI) OKa3bIBAIOT BJIMSHUE CMEKHBIE MpEeAMETH. Tak, HanpuMep, B COACPKAHUU
npeaMeTa AJisi KJIAcCOB XUMMKO-(PU3UYecKoro mnpoduis 0oJibllioe 3HauyeHue OyayT
UMETh JIEMEHTHI yueOHOro MaTepuana mo oomei xumuu. [Ipu u3yuenun npeamera B
JTAHHOM CJIy4yae akKIeHT OyJeT caenaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTD
3aKOHOB M TEOpUM B XMMHUM M B (U3MKE: aTOMHO-MOJIEKYJSpHas Teopus
(MonekyiisipHasi Teopusi B (PU3HUKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPrUU, 3aKOHbI
TEPMOJIMHAMMKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOSCHUU BEIECTB U Jpyroe. B
COJIEp’)KaHUM TpeaMeTa sl KJIACCOB XMMMKO-OMOJOTMYECKOro Mpoduis OOnbIIui
yACIbHBIN Bec OyJeT UMETh OpraHuYecKasl XuMus. B aToMm ciydae mpenocTaBisieTcs
BO3MOYHOCTbH JIJIsi 00Jiee 00CTOSATEIHLHOTO PacCMOTPEHUSI XUMUYECKOW OpraHu3aluu
KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOZSAT, K IPUMEPY, TAKUE
CTPYKTYpHBIC KOMITOHEHTHI, KaK JIUMU/bI, OCJKH, YTIIEBOIbI, HyKJIEHHOBBIC KUCIOTHI
u apyrue. [Ipu >TOM 3HaHMA O COCTaBEe M CBOWCTBAX IIPEACTABUTENIEN OCHOBHBIX
KJIACCOB OPraHMYECKUX BEUIECTB CIy>)KaT OCHOBOW I M3YYEHHsS] CYIIHOCTU
nporeccoB (POTOCUHTE3A, IbIXaHUs, MUIEBAPECHMUS.

B mmane ¢dopmupoBaHHsS OCHOB HAay4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYyYHBIX METOJOB IMO3HAHUS M OMBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM W3yuyeHue mnpenMera «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBaHO Ha
MEXIIPEIMETHBIX CBSI3SIX C Y4YE€OHBIMH TNpeAMETaMH, BXOMSIIMMU B COCTaB

npeIMeTHBIX oOnacteld «EcTecTBeHHOHAy4YHBIE TMpeAMEThl», «MaremaTtuka u
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uHpopMaTuka» u «Pycckuii S3bIK U TUTEPATypay.

[Ipu n3yuennn yueOHOro npeaMera « XuMus» Ha yriyOJIEHHOM ypOBHE TakKe, Kak
Ha YpPOBHE OCHOBHOI'O W CpelHero olmiero obOpasoBanHus (Ha 0a30BOM YpOBHE),
3aJ1aueii TEePBOCTEIICHHOW 3HAYMMOCTH SBISIETCS (OPMUPOBAHHE OCHOB HAyKH
XUMUU KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW JCSATEIbHOCTH
YEJIOBEKAa U OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. Pemenue 3Toit 3a1aun Ha
yrIIyOIEHHOM YPOBHE M3YUCHHS MpEIMeTa MpeIrojaracT peaanu3alyio TaKuX MeeH,
KakK:

(dbopMHpOBaHUE TPEICTABIICHUN:

0 MaTepUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX W IMO3HABAEMOCTH SBJICHUM
NPUPOJIbI, O MECTE XMMHUHM B CHUCTEME E€CTECTBEHHBIX HayK W €€ BeayIllell poyik B
oOecrieueHU yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA: B PEIICHHH TMPOOIEM
HKOJIOTUYECKOM, YHEPTeTUYECKON U MHUILEBOM O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3JJaHUM HOBBIX MAaTEPUAJOB, HOBBIX HMCTOYHHKOB SHEPruud, B 0OECHEUCHUU
PalMOHAJILHOTO MPUPOAOIIOIB30BaHUs, B ()OPMUPOBAHUM MHPOBO33PEHUSI U OOIIIEH
KYJBTYPhl YEJIOBEKA, a TAKXKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
370POBBIO U IPUPOTHOM CPEIIE;

OCBOCHHME CHCTEMBbl 3HAHMH, JICKAIMX B OCHOBE XHMMHYECKOM COCTaBJISIOILICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpa: (yHIaMEHTAJIbHBIX MOHATHM, 3aKOHOB U
TEOpUN XUMHUHU, COBPEMEHHBIX MPEJCTABICHUI O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX - aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAaJIMOJICKYJISIPHOM, 0
TEPMOJIMHAMHYECKUX M KMHETHUUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHX
peakIuii, 0 XHMHYECKOM DPaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00
0OIIMX HayYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHre y OOYYAOMIMXCS OCO3HAHHOTO IMOHUMAaHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUUYECKUX 3HAHUU JIsI OOBSICHEHHUS KIIOYEBBIX HACH M TpoOseM
COBPEMEHHOM XWUMHH, NI OOBSICHEHUS] M MPOTHO3UPOBAHMS SIBIICHHUM, MMEIOIIUX

€CTEeCTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO PEIICHHS MPOOJIEM, CBS3aHHBIX C
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XUMHEW, NPOTHO3UPOBAHUSA, AHAIN3a M OLECHKH C IIO3UIMH DKOJIOTHYECKOU
0€3011aCHOCTH IOCJIECTBUI OBITOBOM M POU3BOJCTBEHHOM AESITEIBHOCTH YEIIOBEKA,
CBSA3aHHOM C XUMHUYECKUM IIPOU3BOJCTBOM, MCHOJB30BAHHUEM U IepepadOTKON
BEILECTB;

yriayOieHue MpeiCcTaBICHU O HayyHbIX METOJax IMO3HAaHUS, HEOOXOAUMBIX JUIs
npUOOpeTEeHUs] YMEHHI OpUEHTHUPOBAThCS B MHPE BELIECTB U OOBICHEHHS
XUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJE, B IPAKTUUYECKOMN IEIATEIBHOCTH

Y IMOBCEIHECBHOM KU3HU.

HEJA U 3AJJAYHU YYUEBHOI'O IPEIMETA «XUMMHWA»

B npaktuke mnpenojgaBaHus XHMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUsI TaK U Ha yPOBHE CPEAHEro OO0IIero oopa3oBaHMsl, MPU OMNpPEeICHUN
COJICpXKATEIIbHON XapaKTEPUCTUKU LEJIed UW3y4YeHUs IpeAMeTa HalpaBJICHHEM
NEPBOCTETNICHHOW 3HAYMMOCTH TPAJUIMOHHO TpHU3HAETCS (QOpMUpPOBAHUE OCHOB
XUMHUYECKON HayKd Kak OO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOM
NEATENBHOCTH YEJIOBEKa M KaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. C
METOJAMYECKOW TOYKM 3PEHUs TAKOW IIOAXOJ K OIPEHEIICHUIO LEJIE W3Yy4YEeHUs
IIpEAMETA SABJISIETCS BIIOJIHE OITPABIaHHBIM.

[aBHBIMU ULENSIMH M3y4YE€HUs MpeaMera «XUMHUsS» Ha YPOBHE CpPEIHEro
oO1rero oOpazoBanusi Ha 0230BOM YPOBHE SIBJISIOTCSI:

dbopMupoBaHHE€  CHUCTEMbl  XHMHYECKUX  3HAHMM  Kak  BakHeUmein
COCTaBJISIFOIIEH €CTECTBEHHO-HAyYHON KapTHUHBI MHpa, B OCHOBE KOTOPOM JexkaT
KJIIOUEBbIE MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HayKH, YCBOGHHME M  [OHMMAaHME  CYIIHOCTH  JOCTYNHBIX  00O0OIIEHUI
MHUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHHE C HWCTOpUEH HX pa3BUTHS U
CTaHOBJICHHS;

(opMHpOBaHHE M Pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJAxX IMO3HAHUS

BCIICCTB U XHMMHUYCCKUX pCaKHHﬁ, H€O6XOI[I/IMBIX JJIA HpI/IO6pCT€HI/IH yMeHI/Iﬁ
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OPUEHTHPOBATbCS B MHUpE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U ITOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN M CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOIIOACHHEM U
OOBSCHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJEHUEM MpaBWil OE€30MacHOro
oOpalleHusl ¢ BEIIECTBAMM.

CopepkarenpHasi XapakTEpUCTHMKA LElNed M 3aJad H3y4yeHUs IpeaMera B
IIPOTPaMM€E 0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeAHero oo1ero oopazoBanus. CeroaHs B MpenogaBaHUU
XUMUU B OOJIbLIEH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE
colepkaHusi ~ OO0y4yeHUs, OpPHEHTHPOBAHHOM HA  MOATOTOBKY  BBIITYCKHUKA
O0IIe00pa30BaTEIbHON  OpraHu3alluy, BIAJACIOIIEr0 HE HabOpoM 3HAaHUU, a
(YyHKLIHMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMM W YMEHUSIMH AKTHUBHOIO
IIOJIy4YECHHUs] 3HAHUM W TNPUMEHEHHUs HUX B PEWIBHOW JKU3HM I PEIICHUA
IIPAaKTUYECKUX 3aJad. B 93TOM CBA3M NpH H3YyYEHHUH Ipeamera «XUMHUA»
JOMUHHUPYIOIIEE 3HaUCHHE MTPUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

ajanranus oO0ydaroumxcs K YCJIOBHSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpa,
dbopmupoBaHue WHTEJJIEKTYAJIbHO pa3BUTON JINYHOCTH, rOTOBOM K
caM000Opa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO TIPAMOTHBIX
pELICHU B KOHKPETHBIX XU3HECHHBIX CUTYalMsX, CBSI3aHHBIX C BEUIECTBAMU U HX
IIPUMEHEHUEM;

dbopMupoBaHnue 'y  OOy4yarOUIMXCS  KIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHHMBEPCAIbHOE 3HAYEHWE JJs pPAa3lIMYHBIX BUJOB
NEeSATENbHOCTU: pEelIeHusl MpoOJsieM, MOMCKA, aHaliu3a U 00paboTku MHpOpManuw,
HEOOXOUMBIX NIl MPUOOPETEHHsI ONbITA ACSITEIbHOCTH, KOTOpask 3aHUMACT Ba)KHOE
MECTO B IIO3HAHMM XUMHH, a TaKXKe JUIsl OLEHKM C IO3ULUNA DKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M

YeJIOBEKA U IIPUPOIHYIO Cpeay,
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pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTEIICKTYyaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEM O00ydaroluxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh HOBBIC
3HAHUS TI0 XMMHU B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSMHU, HCIIOIH30BAThH
COBpEMEHHBIC WH()OPMAITMOHHBIC TEXHOJOTHUU IS TMOWCKA W aHajgu3a ydeOHOU u
HAyYHO-TIOMYJISIPHON HH(OPMAITUU XUMHUECKOTO COJIEPKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y OOYYAIOIINXCS aCCOIUATHBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOMI0AaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTHU, MPU TUIAHUPOBAHUU M TPOBEICHUM XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUE y  OOydJaroImmxcs YOSKIEHHOCTH B  T'yYMaHUCTHYECKOMN
HAMPaBJICHHOCTH XUMHUHU, €€ BaXHOW pOJHM B PEIICHWH TJIOOAIBHBIX MPOOIIEM
PaIMOHAIBHOTO TIPUPOJIOIIOIB30BAHUS, ITOMOJHEHHS JHEPTETUYECKHX PECypCcoB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIGHUSI K TPHUPOAEC WU CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHs OIbITa
WCIIOJIb30BAHUS TIONIYYEHHBIX 3HAHWH I TPUHATAS TPAMOTHBIX PEIICHUNA B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Ilpu uzyuenuu yuebnozo npeomema «Xumusny Ha yenyoiéHHOM ypOGHe MaKice,
KaK HA YPOBHE OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6A3080M ypoeHe),
3a0ayell NePEOCMENeHHOl 3HAYUMOCMU ABIAEMCA QOPMUPOS8AHUE OCHO8 HAVKU
XUMUU KAK 001acmu COBPEMEHH020 eCMeCmE03HAHUS, NPAKMUYECKOU OesIMmelbHOCMU
Yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smou 3a0auu Ha yenyONéHHOM YpOGHe U3VUEHUs npeomema
npeonoiazaem peaiu3ayuro maxKux yeueul, Kax.

Gopmuposanue npedcmasienull;

0 MamepuaibHOM eOUHCmee Mupd, 3aKOHOMEPHOCHAX U NO3HABAeMOCMU
ABIEHUU NPUPOObL, 0 Mecme XUMUU 8 CUcCmeMe eCIeCcmBeHHbIX HAYK U eé edyuell
ponu 8 obecneueHuu yCmouyugo20 pazeumus 4eioseyecmed: 8 peuleHuu npoonem

3K0ﬂ02MU€CKOﬁ, 3Hepeemuuec1<01)i u I’ZMWQGOZZ 6630nClCHOCI’I’lu, 6 pazeumuu Meduuqul,
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CO30aHUU HOBBIX MAMEPUano8, HOBbIX UCMOYHUKOE JHepeuu, 6 obecneyeHuu
PAYUOHATILHO20 NPUPOOONONIb308AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUA U 00uyeli
KYIbmypbl Yen08eKd, d MakKdHce IKON0SUYECKU 0O0CHOBAHHO20 OMHOULEHUS. K CBOEM)
300p08bI0 U NPUPOOHOU cpede;

0CB0€eHUe CUCmeMbl 3HAHUL, NeHCaAuUX 8 OCHOB8E XUMUUECKOU COCMAGAouel
ecmecmeeHHO-HAYYHOU KAPMUHbl MUpa: (YHOAMeHMAlbHbIX NOHAMUL, 3AKOHO8 U
meoputi XuMuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOeHUU Beujecmea HA PAa3HbIX
VpoGHAX ~ —  AMOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOJLEKYIAPHOM, 0
MePMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyui, 0 XUMUYEeCKOM PAGHOBECUU, pPACMEOpax U OUCNEPCHLIX cucmemax, 00
00WUX HAYHUHBIX NPUHYUNAX XUMUUECKO20 NPOU3BOOCMBA,

Gdopmuposarue y 00y4aOWUXCA OCO3HAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCU
CUCMEMHbIX XUMUYECKUX 3HAHUU 0N OOBACHEHUs KIlouesblx udell u npoobnem
COBPEMEHHOU XuMuu, O OOBACHEHUs U NPOSHO3UPOBAHUS AGNEeHUU, UMEIOWUX
eCMeCcmeeHHO-HAYUHYI0 NPUpooy; 2pamMOmMHO20 peuleHuss Npooaem, CEA3AHHBIX C
Xumueti, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NOSUYUL IKOIO0SUYECKOLL
bezonacHocmu  nocieocmeull.  Oblmogou U  NPOU3BOOCMBEHHOU OesimelbHOCHU
YenogeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll eeuwecms;

yenybnerue npeocmasierHull 0 HayyHvlx Memooax NO3HAHUs, HeoOX00UMbIX 015
npuoOpemenuss YMeHUll OPUEHMUPOBAMbCs 6 Mupe eeuecms U 0OBACHEeHUs
XUMUYECKUX ABNEeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPaKmuyeckou 0esmenbHoCmu
U NOBCEOHEBHOU HCUZHUL.

B nnane peanusayuu nepsoouepeonvix oCnUMAmMeNnbHbIX U pPA38UBAIOUUX
QYHKYUL YerocmHou cucmemuvl cpeone2o 00we2o 00pazosanus Npu  U3yYeHuu
npeomema «Xumusy Ha yenyOIéHHOM YPO8He 0COOYI0 aKmyalbHOCMb NPUOOPEemarom

maxkue yeau u 3610611114, KakK.
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gocnumanue yoerCcOEHHOCMU 8 NO3HABAEMOCMU SBeHULL NPUPOObL, VEANCEHUS
K npoyeccy meopuecmea 6 0oaacmu meopemudeckux U NPUKIAOHbIX UCCIe008AHUL 8
Xumuu, Gopmuposanue Mupo8o33peHUs, COOMBEMCMBYIOUE20  COBPEMEHHOMY
VPOBHIO pA3GUMUS HAYKU,

paseumue Momusayuu K OOVYEHUr0 U NO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOBE YCBOEHUs 00ujeuenoseyecKux
yeHHocmell,

paseumue NO3HABAMENbHbLIX UHMEPECO8, UHMENNIeKMYaNbHbIX U MBOPUECKUX
cnocodoHocmetl 00yualoOwuxcs, opmuposanue y HUX CO3HAMeNbHO20 OMHOWEHUS K
camooopazoeanuld U Henpepvi6HOM) 00pA308aAHUID KAK YCIOBUID  YCHEeUHOU
npogheccUoHanbHOl U 00WeCmBEeHHOU  OesIMeNbHOCMY,  OMBEemMCMBEeHHO20
OMHOULEHUS K CBOEeM) 300P08bI0 U NOMPEOHOCU 8 300POBOM 00pA3e HCUZHU,

Gdopmuposarue ymeHull U HABLIKOG PA3YMHO20 NPUPOOONOIbI0GAHUS, DPA3GUMUE
9KONO2UYECKOU  KYIbmypvl, HpuobpemeHue onvlma  00WeCmMEeHHO-NONEe3HOU
9KON02UYECKOU OesameIbHOCU.

[lermn w 3amauyum  wW3ydYeHUsS TMpeaMeTa «XUMHUS» TMONYYWIH TOIPOOHYIO
METOIMYECKYI0 MHTEPIPETAIHIO B pasnesne nporpaMmbl «[Inmanupyemsie pe3yabTaThl
OCBOCHHMsI TIpeAMETay, Oyiaromapss yemy oOecriedeHO 4€TKOEe MPEJICTaBICHHUE O TOM,
KaKue 3HAHWSA W YMEHHS HMMCIOT MPSIMOE OTHOIICHUE K pPeaTu3alii KOHKPETHOU

LIETIH.

MECTO YYEBHOI'O NIPEJJMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme cpemnero obmiero oOpa3zoBaHus «XUMHsS», U3ydaeMas Ha 0a30BOM
YpOBHE, TMpu3HaHa OOs3aTENIbHBIM YUYEOHBIM MPEIMETOM, BXOMSIIUM B COCTaB
npenMmeTHoi  oOnactu  «EcrecTBeHHble  Haykum».  OOmiee  4YMCiIO  4acos,
PEKOMEHAOBaHHbIX sl u3yyeHus: xumuu — 70 yaco: B 10 kimacce — 35 yvacoB (1 vac
B Henenmo), B 11 kimacce — 35 yacoB (1 4ac B Henenmo).

VY4eOHbIil npeaMer «XUMHUsS» yriIyOJIEHHOIO YpOBHS M3Y4Y€HHUS BXOJIUT B COCTaB
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npeametrHoi obnactu «EcrectBenHbie Hayku». Ero wusydeHue mnpeaycMOTpEeHO
B KJlaccax ECTECTBEHHOHAYYHOIro MpoQuWis, HampuMep XUMHYECKUX, XHUMHUKO-
OMOJIOTMYECKUX M MEIMIIMHCKUX. B 3TUX Kiaccax H3ydeHHE JaHHOrO MpeaMera
MPETyCMOTPEHO B 00BEME yueOHOU HAarpy3ku He MeHee 3 4 B Henento. OO01ee 9ucio
4acoB, PEKOMEHJOBAHHBIX [JISl U3Y4YEHUS XMMHHM Ha YIIyOn€HHOM ypoBHe, — 210
gacoB: B 10 kimacce — 105 ygaca (3 yaca B Hexeno), B 11 kimacce — 105 gaca (3 gaca B
HEJIEIII0).

[Ipu ¢opmupoBanuu 00pa30BATEILHON OpraHU3aIeil MyJIbTUIIPOPUIHHOTO
yaeOHoro miana ;uist 10 u 11 kmaccoB ycraHaBmMBaeTcs yueOHast Harpy3Ka I1o peaMeTy
«Xumus» st 0a30Boro ypoBHsi B o0beme | yac B Hepemo (35 4 B rox), a i
yTIIyOJIEHHOTO YPOBHS CAeAyromuUM oOpa3oM: 1 dac B HENENIO 3a CUeT 00s3aTeIbHON
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nonoyiHUTENbHBIE YUeOHbIE
npeameTsl. Takum 00pa3om, Juisi 00yUaroImKuXcsl, BRIOpABIIUX YIiyOJIEHHOE U3yUEHUE
XUMUH, yuyeOHas Harpy3ka ycTaHaBliBaeTcs Takxe 3 yaca B Henenmto (105 4 B ron),
TO TMPABOMEPHO, €CIM MaKCUMajbHas y4yeOHas Harpy3ka HE IMpEBbIIIAET
MaKCHMAaJIbHO JOMYCTUMYIO yUeOHYIO HArPy3Ky B HEJEINIO.

B TemarnueckoM MmIaHMPOBaHUU YKa3aH pe3epB y4eOHOrO BpPEMEHHU, KOTOPOE
PEKOMEHAYeTCsl JUIsl pealu3ald  aBTOPCKUX TMOAXOJO0B IO HCIOJIb30BAHUIO

pa3zHoo0pa3HbIX (POpM OpraHU3ALMK YYEOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O ITPEJMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUSI K pe3ybTaTaM OCBOCHUSI O0yYarONTUMUCS
OporpaMM CpeaHero o0mero o0pa3oBaHUA (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMmeTHbIM). [lomyyenue xumuyeckoro oOpazoBaHusi Oa3UpyeTcs Ha OCHOBHBIX
JUAAKTUYECKUX TPUHIMNAX 00yueHus (Hay4YHOCTH, CUCTEMHOCTH, CHCTEMaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPUM C NPAKTUKOW, HAIJISIAHOCTH U JAp.), HA NPUMEHEHUH

COBPEMCHHBIX O6pa3OBaTeHBHBIX TEXHOJIOTUH C Y4CTOM MCXAaHHU3MOB JOCTHIKCHUA
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BCEX IUIAHUPYEMBIX  pEe3yJbTaTOB OCBOCHHMS  OCHOBHOW  00Opa3oBaTesbHOM
nporpammel. HaydHo-MeTOAMYECKOW OCHOBOM Uil pa3pabOTKU IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUSI IPOrpaMM CpEJHEro oOmero oOpa3oBaHUS —SIBISETCS

CPICTGMHO-I[GHT@HBHOCTHBIIZ IIoaAxon.

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHUCTEMHO-ACATEIIBHOCTHBIM IIOAXOAOM B  CTPYKType
JMYHOCTHBIX pE3yJIbTATOB OCBOCHHS TpEeaMETa «XHUMHS» HAa YPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISAIOIINE:

OCO3HAaHHE OOYYAIOMIUMHUCS POCCHHCKOW TIpakTaHCKOW  HACHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Iue MOTUBAIIMHU K 00YUCHHIO;
I[EJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTU HA OCHOBE

KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKUX TPAJULIUIA 0a30BOM HAYKH XUMHH;
TOTOBHOCTh M  CIIOCOOHOCTh  OOydYaromMXcs PYKOBOJCTBOBATbCSA B  CBOCH

JEATEBHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMM, HPUCYIIMMH LEIOCTHOU

CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJU4YUe MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl MU CIOCOOHOCTU CTaBUTh IEIU U

CTPOUTH KU3HEHHBIE TIJIAHbI.

JIMYHOCTHBIE PE3yIBTATHI OCBOCHUS NIPEAMETA « XUMHUS» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCHUTATENbHOW JAesTeabHOCTH OpraHu3alu B COOTBETCTBUHM C
T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU LICHHOCTSAMU U
ujeasaMu pOCCUUCKOTO IpakIaHCKOT0 OOIIEeCTBa, MPUHATHIMU B 00IIECTBE HOPMaMHU
M TpaBWIaMH TIOBEACHHS, CIOCOOCTBYIOIIMMH TIpOIleCCaM  CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OCBOCHUA  MpeaMeTa  «XUMHS»  OTPaXaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHOM W TPAKTUYECKOH JEATEIHHOCTH

06yqafonmxc;1 o pcain3alun IPHUHATBIX B 06H_ICCTBC HGHHOCTCﬁ, B TOM YHCJIC B
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qacCTu:

1. I'paxxaaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYyYalOUMMHUCA CBOMX KOHCTHUTYLMOHHBIX TMpaB M 00sI3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIMOPSIAKY;

MPECTABIICHUS O COLIMANILHBIX HOPMAax W MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUHN B
KOJJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON JESATEIbHOCTH MPU CO3JaHUM YUYEOHBIX
IIPOEKTOB, PpEIIEHWHM Y4YEOHBIX U TO3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

JPYTUX TIPU aHAJIU3€E PA3IMYHBIX BUJIOB yU€OHOU EeITebHOCTH;

2. ITaTpuOoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOIIEHUS K UCTOPHUYECKOMY M HAYYHOMY HACIICIMI0 OT€UYECTBEHHOMN
XUMUH;

YBKEHUS K MMPOLECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XMMHH, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3YyJIbTaT AJIUTEIbHBIX
HaOJIOJICHHUH, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TpyJa
Y4EHBIX U TPAKTUKOB;

MHTEpPECAa W IO3HABATEIBbHBIX MOTHUBOB B IMOJYYEHUH M TOCJIEAYIOIIEM aHAIN3E

uHGOPMAITH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTE€UECTBEHHOM XUMUMU;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUSA

HPaBCTBCHHOT'O CO3HAHUSA, STHYCCKOI'O ITIOBCACHU A,

CITOCOOHOCTH OOCHMBATb CHUTyallWH, CBA3aHHBIC C XHUMHWYCCKHMH ABJICHUAMH, H
IMPUHUMATb OCO3HAHHBIC PCHICHUSA, OPHCHTHPYACH HA MOPAJIBHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEACHUC U MOCTYIIKHN CBOHUX TOBapI/IHIeﬁ C HOBI/II_II/Iﬁ

HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO-3HAHHUC HOCJ'IGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,
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4. @opMupOBaHUS KYJbTYPHI 310POBbS:

NOHMMAaHHUs LEHHOCTEH 3740pOBOro M 0e30macHoro odpasa >KM3HH; HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
310pPOBBIO;

co0Iro/1IeHNs ITpaBuJl 0€30I1aCHOI0 0OpallleHUs ¢ BELIECTBAaMU B OBITY, IIOBCEIHEBHOI
KWU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAaHHUS LIEHHOCTH TNpPaBWJI HHIWBUIYATBHOTO M KOJIJIEKTUBHOTO O€30I11acHOTO
MIOBEJICHNSI B CUTyalUsX, YIPOXKAKOIIMX 3J0POBBI0 M KU3HU JIOJEH; OCO3HAHUS
MOCJIEACTBUA W HENPUATHS BPEOHBIX MNPUBBIYEK (YMOTpEeOJEHUs aJKoros,

HApPKOTUKOB, KypEeHHS);

5. TpyaoBoro BOCHIMTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4YEOHO-HCCIIEIOBATENbCKON NESITEIHHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUYECKON U APYTHX BUJIAX NEIATEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4YacCTHE B PEIICHUHU MPAKTUYECKUX 3374 COLMAIBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IITKOJIbI);

WHTEpeca K MPAKTHUYECKOMY M3Yy4YeHHUI0 Tpodeccuil pa3nudHOTO pojaa, B TOM YHCIIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBOKEHHUS K TPYY, JIOJSAM TPyAa U pe3yJibTataM TPyJ0BOH AeSTEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIIYaIbHOW TPAeKTOpUM OOpa3oBaHUS,
Oynymieit npodeccuu U peaausaluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YU4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, WUHTEPECOB U MOTPEOHOCTEH

00IIIeCTBA;

6. IK0JI0rH4eCcKOro BOCIMTAHMS:

AKOJIOTMYECKH  I1€JIeCOO0pa3HOr0 OTHOILIGHMS K TPUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHMUS KU3HU HA 3€MIIE;

MOHUMAHUS  TJ00adbHOTO  XapakTepa  HAKOJOTHMYECKUX  MpoOjIeM,  BIUSHUSA
HPKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLMATBHOM CPEIbl;
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OCO3HAHMS HEOOXOJIMMOCTH WCIOJB30BaHUS JOCTHKEHUN XUMHUH JJIsl PEIICHUS
BOIPOCOB PALMOHAIBHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOI'O HENPUATHUS JCHUCTBUM, IPUHOCIIIUX BpEI OKPYKAIOLIEH NIPUPOIAHON
cpejie, YMEHHS IPOTHO3MPOBATh HEOJIArONMPHUSATHBIC AKOJOTHUECKUE TOCICACTBUS
MPEANPUHUMAEMBIX JIEUCTBUNA U IIPEIOTBPAILATH UX;

HAJIMYXST PA3BUTOrO SKOJIOTHUYECKOTO MBIIIJICHHS, SKOJIOTUYECKOM KYJIbTYPHhI, OIbITA
JESITEIbHOCTH 3KOJIOTMYECKOW HAIIPABJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMU
B NO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAILHOU MPaKTHUKE, CIIOCOOHOCTH U

YMCHHA aKTUBHO IIPOTUBOCTOATH UJACOJIOTHN XCMOC1)06I/II/I;

7. LIeHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHUsS CIeNU(PUKA XUMUU KaK HayKH, OCO3HaHUA €€ poiu B (HOpMUPOBAHHU
PAIMOHAIIBHOTO HAYYHOTO MBILIUICHUS, CO3[JaHUU IIEJIOCTHOTO MPEACTABICHUS 00
OKPYXaIIEM MHUPE KakK O €IUHCTBE MPUPOAbI M YEIOBEKa, B I[MO3HAHHU
OPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpOOJIeM COXpaHEHUs: MPUPOJAHOIO
paBHOBECHS,

yOeKAEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOM IUBUIIU3AIUU: B €€
T'YMaHUCTUYECKON HAMpPaBICHHOCTH M BAXXHOM pOJIM B CO3JaHUM HOBOW 0Oa3bl
MaTepHAIbHON KYJbTYPbI, PEIICHUH TI100aJbHBIX MPOOJIEM YCTOMUYUBOTO pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, JHEPreTUUYECKOM, IHIIEBOM W SKOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUEHUN YCIOBHUH YCHEIIHOTO TPyaa
Y DKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKIOTO UjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJOB ITO3HAHHS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMbIe
3HaHUSA JUIS aHajdu3a U OOBSICHEHUs SIBJICHUW OKPYXKAIoIIero Mupa H

IMPOUCXOIAIIHNX B HEM HBMGHGHHﬁ; YMCHUA OCTIATh 000CHOBAHHBIC 3aKJIIOUYEHUS HA
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OCHOBE HAy4YHBIX (AKTOB U MMEIONMUXCS JaHHBIX C IEeJbI0 TOJTY4YCHUS
JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XWMHUYECKUE 3HAHUS [JIsl PEIICHUs
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHMI 110 XUMHHU B COOTBETCTBHUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpEcCa K OCOOEHHOCTSAM TpyJda B pa3iMuHbIX cdepax npodheccuoHaIbHOM

JCATCIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yNbTaThl OCBOEHHUS Y4YeOHOTO mpeaMera «XHUMHUsS» Ha
YpOBHE cpeiHero olmiero o0pa3zoBaHUs BKIIOYAIOT: 3HaYMMbIE 7S (POPMHUPOBAHUS
MHUPOBO33PEHNUSA oOy4Jaronmxcs MEXIUCUUIUINHAPHBIE (MeXnpeaMeTHBIE)
oOlIeHayYHbIE TOHATHSA, OTPAXKAIOIIKME MEIOCTHOCTh HAYYHOM KapTUHBI MHpa H
cre-uu(pUKy METOI0B MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (marepus,
BEIIECTBO, JHEPrus, SBJICHHWE, NPOIECC, CHUCTEMa, Hay4yHbId (aKT, MPUHLUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIelOBaHUE, HaONIOCHHUE,
U3MEpeHHe, OKCIEPUMEHT W Jp.); YHUBEpcalbHble ydeOHBbIE JCHCTBHS
(mo3HaBaTelbHBIE,  KOMMYHHMKATHBHBIC,  PETYJIATUBHBIC),  0OECIEYMBAIOLIHNE
(¢opmupoBanue (yHKIMOHAIBHOM TI'PAMOTHOCTH U COLMAJIbHOW KOMIIETCHIMU
oOyyarommxcsi;  CIOCOOHOCTh  OOyYaroIMXCsl ~ MCHOJIb30BaThb  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS M YyHHUBEpcajbHbIE Y4YeOHbIC
JEeMCTBUS B TI03HABATEIBHON U COLUAJIBHOM NMPAKTHUKE.

MeTtanpeaMeTHble  pe3yibTaThl  OTPaKalOT  OBJAJCHWE  YHUBEPCAIbHBIMU
y4e€OHBIMU IIO3HABATEIbHBIMY, KOMMYHUKAaTUBHBIMU U PErYJISTUBHBIMU I€HCTBUSMHU.

Ognaoenue YHUBEPCAIBHBIMU yue6ubmu NO3HABAMEIbHBIMU OCUCMBUAMU:
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1. Ba30BbIMH JIOrHYEeCKHMMHU JAeiiCTBUSIMMU:

CaMOCTOSITeILHO (hOPMYJIUPOBATh U AKTYaJIU3UPOBATh MPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACATh LU JAEATCIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTbH PE3YJIbTaThl IEITEIILHOCTH C MIOCTABICHHBIMU LETISIMH;

UCII0JIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICISATh
XapaKTepHble TMPU3HAKU TIOHATHUHA W  YCTaHaBJIMBAaTh HX  B3aHMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIME IMOHITHS JJISI OOBSICHEHHS OTJIECIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KIACCHU(PUKAMU BEIICCTB M XHUMHUYCCKHX
peaxkiuu;

YCTaHaBJIUBATh MPUYMHHO-CIICICTBEHHBIEC CBA3U MEXAY U3y4a€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHIYKTUBHBIC, JCAYKTHUBHBIC, MO aHAJIOTHUH),
BBIABJISITh 3aKOHOMEPHOCTHM M TPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBICHUSX,
(hopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

NPUMEHSTh B TIpoOIleCCE€ TO3HAHMS MCIOJIb3yeMble B XUMHUU CHUMBOJIMUYECKHUE
(3HaKOBbIE) MOJENIU, MPeoOpPa30OBbIBATH MOJEIbHBIE  MPEJACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJI) DJJIeMEHTa, XHUMHYeckas ¢Gopmyla, ypaBHEHHE
XUMHAYECKOW peakliuu — TpU PEIICHUH YYEOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aJlad, MPUMEHATh Ha3BaHHbIC MOJICJIbHBIC MPEJICTaBICHUS JJIs
BBIABJICHUS XapaKTEPHBIX NPU3HAKOB H3YyYaEMbIX BEIIECTB M XUMHUYECKUX

peaKkuuu;

2. Ba30BbIMH HCCJIE0BATEIbCKHMH J€HCTBUSIMU

BJIaJICTh OCHOBAaMU METOJIOB HAYYHOTO MO3HAHUA BEIIECTB U XMMUUYECKUX PEAKIIUK;

dbopmMyIUpoBaTh LIEIU W 3aJlaud UCCIETOBAHUSI, UCIOJIb30BaTh IMOCTABICHHBIC W
CaMOCTOSITEILHO  C(OPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA

MO3HAaHUA U OCHOBBI JJis1 (POPMHPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
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BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HAaBBIKAMH CAMOCTOATEJIBHOTO TUIAHUPOBAHUSA U MPOBEIAECHUS YUYEHUYECKHUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH YMEHHMsS HaOMIOAaThb 3a XOJOM Ipollecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMYyIUPOBATh 000OIICHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEHOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJCITAHHON PabOTE;

MpUOOPETATH OMNBIT YYCHUYECKOW HCCIIEIOBATEILCKON M MPOEKTHOM AEATEIbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB

PEIICHUSA MPAKTUICCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUS

3. PabGoroii ¢ nHpopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHbIX MCTOYHHMKAX HH(OpManuu (HaydHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJEpXkaHUs, CIPAaBOYHBIE MOCOOUS, PECYPCHI
WnTepHera), aHanmu3upoBaTb HWHGOPMALMIO Ppa3IMYHBIX BUIOB U (opm
IpEJICTaBICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTb U
HEMPOTUBOPEUYUBOCTb;

(GopMyIMpOBaTh 3aPOCHl U MPUMEHITHh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(popMaIi, HEOOXOIUMOM MJis BBIMIOJHEHHS] YYEOHBIX 3ajad OIpeAesEHHOTIO
TUIA;

npuodpeTaTh OIBIT UCIIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IHYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHMAJIbHYIO (OpMy mnpeacTaBieHuss UHGOpMauu
(cxemsl, TpaduKu, THArpaMMbl, TaOIUIIbI, PUCYHKH U T. I.);

UCIOJIb30BaTh HAy4HbIN fA3BIK B Ka4eCTBE CpPEJCTBA MpU padboTe ¢ XUMHUYECKOM
uHbopMaIueil: MPUMEHITh MEXIMpeAMETHbIE ((U3NYECKUEe U MaTeMaTUYECKHUE)
3HAKH U CUMBOJIBI, (pOpMyJIbl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISAHOCTH.

Osnaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBGHbBIMU oelicmeuamu:
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3a/laBaTh BOIPOCHI TIO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJE [uajora W/ Wiu
JIUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS NIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaThb C  IIPE3EHTAllMEN  pE3yJbTAaTOB  IIO3HABATEIBHOW  JEATEIIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSITEIBHO WIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIITOJIHEHUHN
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHUYECKOW padOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, PeaJu3aluy yueOHOro MpoeKTa U (pOpMyIUPOBATH BHIBOJIBI
[0 pe3yabTaTaM NPOBEAEHHBIX HCCIEIOBAHUN IyTEM COIJIACOBAHUS IO3WILIMUA B
X0J1€ 00CYKJIeHHs] 1 OOMEHAa MHEHUSIMHU.

Osnadenue ynugepcanbHblMu pe2yiamueHbIMU OCUCMEUAMU:

CaMOCTOSITEJIbHO  IUIAHUPOBaTh M OCYILUECTBJISITH  CBOK  IO3HABATEJIBHYIO
NEATEIIbHOCTh, ompenensas €€ Lenu M 3aJadd, KOHTPOJUPOBAaTh M IO MEpE
HEOOXOMMOCTH KOPPEKTHPOBATh MpeJjlaraeéMblii aJroput™M JACHCTBUN Mpu
BBIMIOJTHEHUH YYEeOHbIX W HCCIENOBATeNbCKUX 3a1ad, BbIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 MX pemeHuss ¢ Y4ETOM TMOJy4YEHUS HOBBIX 3HAHUHA O
BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBJIATh CAaMOKOHTPOJIb CBOEH JEATEIIbBHOCTM HAa OCHOBE CaMOaHald3a |

CaMOOLCHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3ysbTaThl OCBOCHUSI MPOTPAMMBbI CpEIHEro oOIIero oOpa3oBaHUs
M0 XMMHUHU Ha 0a30BOM YPOBHE OPUEHTUPOBAHBI Ha 00ECICUCHUE MPEUMYIIIECTBEHHO
o0mieo0pa3oBaTenbHONM W OOIMIEKYJbTYpPHOW TMOATOTOBKH oOydarommxcsa. OHH
BKJIIOYAIOT: clelUpUYEcKUue sl y4yeOHOro mpenMera «XUMHs HayudHblEe 3HaHUS,
YMEHHSI U CIOCOOBI JCHCTBUM IO OCBOCHHIO, MHTEPIpPETAIMU U MPEeoOpa3OBaAHUIO
3HAHUM, BUABI JEATEIBHOCTH IO MOJIYUYEHUIO HOBOTO 3HAHUS U IIPUMEHCHUIO 3HAHUM

B pa3JIMYHBIX y‘-IC6HBIX " pCaAJIbHBIX JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C XHUMUCH.
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B nporpamMme 1Mo XuMuM IMpCAMCTHBIC PC3YyJIbTAThI IPCACTABJICHBI 110 I'OdaM

M3YyYEHHUS KaK Ha 0a30BOM, TaK U Ha y21yO1EéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kuacce mpeaMeTHble pe3yJbTaTbl OCBOeHHSI Kypca «OpraHmyeckas

XUMHS» OTPAKAKOT:

1) cpopmuposannocme  npeocmasnenuti: O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA, POJM XUMHH B TIO3HAHHM SIBIICHUI
npupoasl, B (HOPMUPOBAHUM MBINIUICHUS ¥ KyJbTYpPhl JUYHOCTH, €&
(GyHKUIHMOHANBHOM TI'PaMOTHOCTH, HEOOXOIMMOM I pElICHHUs] MPaKTHYECKUX
3alad U DKOJIOTMYECKM OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CpEJIE;

2) enadeHue CUCTEMOU XUMHUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAOIIME TIOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, »3JEKTPOHHAas
o0o0oYka  aTromMa, MOJIEKyJNa, BAJIEHTHOCTb,  AJIEKTPOOTPHIATEIHHOCTD,
XUMHUYECKasi CBsA3b, CTPYKTYpHas ¢popMya (pa3BEpHyTas U COKpaIIEHHAs), MOJIb,
MOJISIpHas Macca, MOJSPHBbIA OOBEM, YIJIEPOIHBINM CKeNleT, (yHKUHOHAIbHAs
rpylma, pagukal, HW30MEPHUS, H30MEpPbl, TOMOJOTHYECKUU PO, TOMOJOIH,
YTJIEBOJIOPO/IbI, KUCIOPO- U a30TCOAEPKAIINE COETUHEHHSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus: opranndyeckux BemiecTB A. M. byTiepoBa, 3akoH coxpaHeHHUs
Macchbl  BEUIECTB);  3aKOHOMEPHOCTH, CHUMBOJMYECKHUH  S3BIK  XHMHH;
MHUPOBO33PEHUYECKNE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAHUS NPUYMHHOCTU M
CUCTEMHOCTH XHMHMUYECKHUX SIBICHHM, (aKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30MaCHOM HCIIOJIb30BAaHUU BAaXKHEHIINX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKOMN €ATEIbHOCTH YEJIOBEKA;

3) cpopmuposannocmsb ymenuii 6blA6NAML XApPAKTEPHbIE MPU3HAKK TOHSITHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, UCNOIb308AMb COOTBETCTBYIOIINE MMOHATUS MTPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILCHUN OPraHUuYECKUX COCIUHECHUI;
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4)

S)

6)

7)

8)

chopmMuposaHHocmeb  YMeHUll UCNONb306aMb XUMHUYECKYI0 CHMBOJUKY JUIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHON)
dbopMya OpraHMYEeCKMX BEIIECTB M YpaBHEHUH XUMHUYECKUX PEaKIIUii;
U320MasIU6ams MOJIEIN MOJIEKYJl OPraHUYECKUX BEIIECTB JJIsl WIUIIOCTPALUUA UX
XUMUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

chopMuposaHHoCcmsb  YMEeHUll  YCMaHagIueams TPUHAJICKHOCTh HU3YYEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBy W CTPOCHUI0 K OINpPEACIEHHOMY
KJIacCcy/Tpynmne COeAMHEHUN (YTJIeBOJOPOJIbl, KHCIOPOA- M a30TCOAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUs); Oasamb UM Ha3BaHUS IO
cucrtematnyeckoi HoMmeHknarype (IUPAC), a takxke NpuBOIUTH TPUBHAJIBHBIE
Ha3BaHUS OTIEJIbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPOIWJIEH, alleTUJICH,
ATWICHIJINKOJb, TIULEPUH, (PeHOd, popManbiaerui, aueTaibAerul, MypaBbUHas
KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTE€ApUHOBAs KHUCIIOTA,
III0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIHH);

chopmuposanHocmes  yMeHus — onpeoensms  BUAbl XMMHYECKOM CBSI3U B
OpraHUYECKUX COEAUMHEHUSX (OJUHAPHBIE U KPAaTHBIE), KOBANEHMHAS U UOHHASA
CB513b, O- U P-C653U, B000POOHASL CE53b);

copMUpoBaHHOCMb  YMEHUs NOOMBePAHCOAmb HA KOHKPEMHbIX NPUMepPax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2aAHUYECKUX COEOUHEHULL
Om Kpamuocmu u muna KO8aleHmHou c6:3u (0- U m-Ces3U), 63AUMHO20 GIUAHUSL
aAmomo8 U 2pynn amomo8 8 MOJeKy1ax,

chopmMupo6aHHocmev ~ yMeHUsi NPUMEHAMb TIOJIOKEHUST TEOPUH  CTPOCHMUS
opranuueckux BemectB A. M. bytiepoBa i1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELLECTB OT UX COCTAaBAa U CTPOCHMSI; 3aKOH COXPAHEHHUS MAaCChl BEUIECTB;
chopMUPOBAHHOCMb YMEHULI XapaKkmepu3oeams COCTaB, CTPOCHUE, (HU3UUYECKUE
U XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENEH pPAa3IUYHbIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIUJICH, alleTUIeH, OyTaaueH-

1,3, metunoyranuen-1,3, 6eH30JI, METAHOJ, dTAHOJ, STUJICHIJIUKOJb, TJIUIIECPUH,
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9

denos, aneranbAerujl, MypaBbUHash M YKCYCHasl KUCJIOTBI, TJIIOKO3a, Kpaxmall,
IIEJUTI0NI03a, aMHUHOYKCYCHAsI KUCJIOTA); WIIHCMPUpPO8ams TCHETHUECKYIO CBS3b
MEXAY HHUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chopMuposaHHOCmMb YMEHUL XapaKmepu3o8ams cOCmas, cmpoenue, usuyeckue
U Xumuyeckue C8OUCMea MUNUYHBIX HNpedcmagumeneli pa3IudHblX Klaccos
OP2AHUYECKUX BeUieCm8: alKAHO8, YUKIOAIKAHO8, AIKeHO08, alKaA0UeHO08, alKUHOS,
APOMAMUYECKUX Y2le8000P0008, CNUPMO8, Alb0e2ud08, KemoHO8, KAPOOHOBLIX
KUCTIOM, NPOCMbIX U CILONCHBIX IPUPOS, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  OenKos,  yaneso0o8  (MOHO-, Ou- U  NOJUCAXAPUOOB);
UTLTIOCMPUPOBAMb  2eHEeMUYECKYI0  C853b  Medcdy  HUMU  YDABHEHUSAMU
COOMBEMCMBYIOWUX XUMUUECKUX Peakyuti ¢ UCNOIb308AHUEM CHMPYKMYPHbIX
dopmyn;

chopmMuposaHHOCmMb YMEHUs XApaKmepu308ams WCTOUYHUKHU YTIIEBOJIOPOIHOTO
CeIpbsi  (HedTh, NPUPOAHBIN Ta3, Yroiab), CHOCOOBI UX TNEpPepabOTKH U

MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

10)cghopmuposannocms  ymenuti  npoeoOumsv  BBIYMCICHHUS 10 XUMHUYECKUM

ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJIHOIO BEUIECTBA WJIM MPOJIYKTa
peakiuu MO M3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX

BELIECTB WM MPOAYKTOB PEAKIINH);

11)cghopmuposannocms ymenuti 61adems CUCTEMON 3HAHUUA 00 OCHOBHBIX METOJIaX

HAy4YHOTO TIO3HAHMS, HCMOJB3yEMbIX B XHMHUHM IPU HU3YUYCHUH BEIICCTB U
XUMHYCCKHUX SIBIICHUI (mabmroeHue, M3MEpPEHHUE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNOIb308aAMb CUCTEMHBIE XUMUUECKUE 3HAHUS ISl IPUHSITHUS
pelieHni B KOHKPETHBIX JKM3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM
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chopmuposannocms  81A0EHUSL  CUCTNEMOU 3HAHUL O eCmeCcmE8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAONI0OeHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(peanvHoM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUS,
copMUpOBAHHOCMb YMEHUsT NPUMEHSAMb OCHOBHble Onepayuu MvlCIUMenIbHOU
O0esimelbHOCMU — AHAIU3 U CUHme3, cpasHeHue, 0bobujenue, cucmemamusayuio,
8bls6IeHUEe NPUYUHHO-CIEOCMBEHHbIX C8A3ell — OJisl U3YUEHUsl CEOUCME euiecme U
XUMUYECKUX pearKyull,

12)chopmuposannocms ymenuii cobrodams npasuia TOJB30BAHUS XUMUYECKON
MOCY/I0l M J1Ta0OpaTOpHBIM O0OPYJIOBAaHMEM, a TakKe IpaBujia oOpalieHus cC
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

13)chopmuposannocms  ymenuii  naanuposamv WM GLINOJIHAMbL  XUMHUYECKUU
DKCIIEPUMEHT (TPEBpAIlleHUs] OpPraHWYECKUX BEIIECTB TNIPH HarpeBaHUH,
MOJIyYeHHE OJTWJIeHAa U U3yYeHUE €ero CBOWCTB, KauyeCTBEHHbIE pPEaKIUU
OpraHUYECKUX BEIECTB, JEHATypalus OCJIKOB NpH HarpeBaHUM, IIBETHHIC
peakuuu OEJIKOB) B COOTBETCTBUU C MPAaBWJIAMHU TEXHUKH O€30MaCHOCTH MpH
oOpallleHu! ¢ BENIECTBAMH M JIAOOpPaTOPHBIM OO0OPYJOBAHUEM, NpPedCmasiiamsy
pe3yibTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUNA U @opmyruposams BBIBOABI HAa OCHOBE STUX
pE3yIbTATOB;
chOpMUPOBAHHOCMb YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNMb
XUMUYECKUNl IKCnepumenm (noiyueHue u u3ydeHue CEOUCME Op2aHU4ecKux
sewjecms, KauecmeeHHbvle peakyuu yeneo00p0008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BEUJeCmB, DeuleHUe IKCNEPUMEHMATbHbIX
3a0ay no pacno3sHABAHUIO OP2AHUYECKUX Bewecms) ¢ cobnooeHuemM npasu
beszonacno2o obpaweHus ¢ eewecmeamu U J1a00PaAmMopHLIM 000PYO0BAHUEM,
Gopmynuposams yenv uccied08anus, npedcmasiams 8 paziuiHol opme

pesyibmambsl IKCnepuUmMernma, anaiusupoeams U OYeHUsaAms ux OOCI’}’lO@epHOCI’I’Zb,'
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14)cihopmuposannocms  ymenuil  Kpumuuvecku — AHAIUBUPOBAMb  XUMUYECKYIO
uHOpMaIUIO, MOTYyYaeMyI0 U3 pa3HbIX uctouHukoB (CMU, UnTtepuer u np.);
chopmuposanHocms  YMEHUU:  OCYWecmensims  YeleHanpasieHHbll  NOUCK
XUMUYECKOU UHDOPMAYUU 8 PA3TUUHBIX UCTMOYHUKAX (HAYYHAS U YYeOHO-HAYUHAS
aumepamypa, CMHU, Hnmepnem u 0p.), Kpumuuecku aHaIu3Upo8ams
Xumuueckylo  uHgpopmayuio, nepepabamvléamv €€ U  UCNOIb308AMb 8
COOmMBemcmeun ¢ NOCMasiIeHHoU y4eoHoll 3aoaydell

15) chopmuposannocmo YMeHUt coonrdams npasuia AKOJIOTUYECKHU
1€J1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LIEISAX
COXpaHEHUsl CBOETO 370pPOBb U OKPYXKAIOLIEH NMPUPOJHOM CPEIbl; 0CO3HABAMD
ONACHOCTh BO3/ICHCTBHS Ha KUBbIE OPTAHU3MBI ONPEAECIEHHBIX OPTAaHUYECKHUX
BEUIECTB, NoHUMas cMmbica nokazatens [IJIK (mpenensHoil nmomycTuMoi
KOHIIGHTpAllMN), HNOACHAMb HA  INpUMEpax  CIocoObl  yMEHbBIIEHUS WU
IPEAOTBPAILCHUS X BPEAHOTO BO3/ICICTBUS HA OPraHN3M YEJIOBEKA;
AHAIU3UPOBAMb YeNeCO0OPA3ZHOCMb NPUMEHEHUS  OP2aHUYECKUX  8euecms 8
NPOMBIULIEHHOCIU U 8 ObLMY C MOYKU 3PEHUsI COOMHOUEHUS PUCK-NOIb3d

16)a1a oOyvarouuxcsi ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMH 3/10POBBSI:  YMEHHE
NPUMEHATh 3HaHHs OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHU;

17)ansa cnensix U cnabOBUIALIIMX OOYYAIOUIUXCS: YMEHUE HCIOJIb30BaTh PENbePHO

TOYEUYHYI0 cucTteMy obo3HaueHuil JI. bpaitns 11 3anucu XuMuaeckux Gopmyii.

B 11 kuacce npeaMerHbie pe3yabTaTbl OCBOeHHsA Kypca «OOwmwas u

HEOPTraHMYeCKasi XUMHD» 0TPAKAIOT:

1) ciopmuposannocmv  npedcmasnenuti: 0  XUMHYECKOW  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpA, POJIM XUMHUH B IIO3HAHUU SIBICHUUI
IPUPOJIbI, B POPMUPOBAHUHU MBIIUICHUS U KYJIbTYphl JIUYHOCTH, €€

(GyHKIHOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM Uil pelIeHUs] MPaKTUYECKUX
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2)

3)

3a71a4 W DKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpENIE;

e1ao0enue CHUCTEMOM XUMHYECKHX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOTIOJIAraloIINe MOHITUS (XUMHYECKUU HJIIEMEHT, aToM, W30TOol, S-, p-, d-
AIICKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIM OO0BEM,
BAJICHTHOCTD, JICKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KkoBaJieHTHasi, HWOHHAs, MeTaJIMUecKas, BOJOPOJIHAS), KpUCTa/UIMYECKas
peLIETKA, TUIBI XUMUYECKUX PEaKIMil, PaCTBOP, AJCKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT JUCCOLHUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluy, XUMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOpus
AJICKTPOJIUTUYECKONU IHUcconMranunu, nepuoanyeckuit 3akon J[. M. Menneneena,
3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU
MpU XUMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKaAIMEe B OCHOBE IMOHUMAHUSI MPUUYMHHOCTH U
CUCTEMHOCTH XWMHYECKHUX SIBICHHM, (PAKTOJOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYUYCHUH U 0€301MaCHOM HCI0JIb30BAHUH BAKHEUIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;

COBpeMeHHble NPeOCmABNeHUss 0 CMPOeHUU Beuecmsa HA amOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJISIPHOM YPOBHAX, NPeOCMAasIeHUss O MeXaHUusmax
XUMUYECKUX peakyuil, mepmMoOUHAMUYECKUX U KUHEMUUEeCKUX 3aKOHOMEPHOCHIAX
UX NpoOMeKamus, O XUMUYECKOM pABHOBECUU, pPACmMEopax u OUCHEPCHbIX
cucmemax, ¢haxkmosnocuyeckue c8eoeHusi 0 CBOUCMBax, cocmase, NOJyYeHuu u
0e30naACHOM UCNOAB30BAHUU BANCHEUUUX HEOPSAHUUEeCKUX 6euecms 6 Obimy u
NPAKMUYECKoU  OesimelbHOCmU — 4elogeKd, OOWux  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposanHocms ymeHuil 8vls6simb XapaKTepHbIE TPU3HAKU TOHITHUH,
ycmauasiueams WX B3aUMOCBS3b, UCHO1b308AMb COOTBETCTBYIOIIME TOHSATHS

IIpHu OIIMCaHUHU HCOPIraHMYCCKUX BCIICCTB U UX npeBpameHHﬁ;
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4)

S)

6)

7)

cghopmuposanHocms  yMeHull UCNOAb308aMb XUMUYECKYH) CHUMBOJIMKY  JIJIS
coctaBieHus (HOpMyNnT BEMIECTB M yPaBHCHUM XUMHUYCCKUX  PEaKIIHiA;
cucremarnieckyro HomeHkIatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTICITBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIM ra3, YIJICKUCIBIA ra3, aMMHak, raméHas
U3BECTh, HEral€Hasi U3BECTh, MUTHEBAs COJIA, TUPUT U JIP.);

chopmuposannHocmo ymenull onpeodeiisimb BaJEHTHOCTh M CTENCHb OKHUCIICHHS
XAMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JAYHOTO COCTaBa; BHUJ XUMHUYECKOMN
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJOPOJIHAS) B COCAMHEHUSX; THUII
KPUCTANIMYECKON PEIETKH KOHKPETHOI'O BelIecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAasl, METaJNIMYECKas ); XapaKTep CpeJibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHMUH;

chopmuposanHocms ymeHus: 00BACHAMb 3ABUCUMOCbL CEOUCE BeUlecms Om
8UOA XUMUYECKOU C8A3U U MUNA KPUCMAIUYECKOU peulémKy, OOMEeHHbIU U
OOHOPHO-AKYENMOPHBLIL MEXAHUIMbL 00PA308AHUS KOBANEHMHOU CBA3U,
chopmMuposaHHOCmb YMeHUll YCMAaHAaeIueams MPUHAIECHKHOCTh HEOPTaHUUECKUX
BEIIIECTB I10 UX COCTaBY K OMpeeEHHOMY KJIacCy/TpyIine COeTMHEHUN (MPOCThIE
BEIIECTBA — METAUIBI M HEMETAUIbl, OKCHIbI, OCHOBaHMWSA, KHUCJIOTBHI,
aMmdoTepHbIe TUAPOKCUIBL, COJIH),

cGhopMUPOBAHHOCHIb YMEHUI: KNACCUDUYUPOBAMb. HEOp2aHUUecKUue eeuecmed no
ux cocmasy, Xumuuecxkue peaxyuu no paziuyHbiM NPUZHAKam (YUCTY U cOCMAg)y
peazupyrowux eeujecms, meniogomy 3¢gexmy peaxyuu, uUsMeHeHUuo cmeneHeu
OKUCTIEHUsL JJIEMEeHMmOo8, 00pamuMoCmu, YYacmulo Kamaiuzamopa u m.n.);
CAMOCMOSIMENILHO  8blOUPAMb  OCHOBAHUS U Kpumepuu 011 Kilaccupuxayuu
U3YYAEMBIX 8eULeCMB U XUMUUECKUX PeaKyull;

chopmuposanHoCcms yMeHUll packpvléams CMBICH Nepuonyeckoro 3akona [1. U.
MenpeneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIITYI0, OOBSICHUTEIBHYIO U

IPOTrHOCTUYECKYIO (PYHKIIUU;
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8)

9)

chopmuposanHoCcms YMeHUll Xapakmepuzoeams JJIEKTPOHHOE CTPOEHHUE aTOMOB
XMMHUYECKUX A1EMEHTOB 1—4 mepuonoB lleproanyueckor cUCTEMbl XUMHAYECKHUX
anemenToB JI. M. MenzaeneeBa, UCHONb3ys TMOHATHS «S-, p-, d-3JEKTPOHHBIC
opOUTaNINY», «IHEPTECTUUECKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XMMHWYECKHX 3JIEMEHTOB M WX COCIUHEHHWH 110 MEpPUOJaM W TPpymIiam
[Iepuoanueckont cucTemMbl XUMHUYECKUX di1eMeHTOB J[. 1. Menneneesa,
«OCHOBHOE U B030YIHCOEHHOE dHepeemuyecKue COCMOAHUS AMOMAy», 00bACHAMD
3AKOHOMEPHOCMU USMEHEHUS] CBOUCME XUMUUECKUX DJIEMEHMO8 U UX COeOUHEeHUlL
no nepuooam u epynnam Ilepuoouueckoui cucmemot /I U Menoeneesa, eanenmmole
B03MONCHOCIMU AMOMO8 JJIEMEHMO8 HA OCHOBE CMPOEHUS UX J1eKMPOHHbLIX
obonouex

cghopmuposannocms  ymenuil  xapakmepuzosams  (onucvigamsv) — 00IIUE
XAMUYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB PAa3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIeCTBOBAHUE I€HETUUECKON CBS3U MEXIY HEOPTraHUYECKUMU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
chopmMuposaHHOCmMb ~ YMEHUs  pPACKpbl8amb  CYWHOCMb.  OKUCIUMENbHO-
B60CCMAHOBUMETILHBIX ~ PeaKyull. NOCPeoOCmeoM COCMAGIEHUS  INeKMPOHHO20
bananca samux peaxyuil, peakyuil UOHHO 20 O0OMeHa NYMEM COCMABNeHUsl UX
NOJIHLIX U COKPAWEHHBIX UOHHBLIX YPABGHEHUU, pPeaxkyutl Uuopoiusd, peaxyuil
KoMniekcoobpazosanuss  (Ha  npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ANIOMUHUS),

10)chopmuposannocme  ymenus Kiaccupuyuposams XUMHUECKHE PEAKIUU T10

pa3IMYHBIM TMpU3HAKaM (YUCIIYy M COCTABY PEArupyroIIMX BEIIECTB, TEILIOBOMY
a3 dexTy peakinu, U3BMEHEHUIO CTENEHEW OKHUCIICHUSI AJIEMEHTOB, 00OpaTUMOCTH

peakiluy, y9acTUIO KaTaanu3aTropa);

11)cghopmuposarnnocms ymenuti cocmasnams ypaBHEHUS PEAKIIUN Pa3TUUHBIX

TUTIOB; TIOJIHBIE W COKpAII€HHbIE YPAaBHEHUS peEakluii HOHHOTO oOMeHa,

YUYUTBIBAA YCJIOBUA, IIPU KOTOPBIX 3THU pCaKINH UAYT OO0 KOHIIA,
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12)cihopmuposannocms ~ ymenuii  nposooums  peakiuu,  TMOATBEPIKIAIOITNE
KAUEeCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB; pPACHO3HABANMb
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
BEILIECTB,;

13)chopmuposannocms ~ ymenuii  packpvieams ~ CyHIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OanaHca
JTUX PEaKIUM;

14) cdhopmuposannocmo ymenuil 00vACHAMb 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peakuuu OT pa3IMyHbIX (HAKTOPOB; XapakTep CMEHIEHUS XUMHYECKOTro
paBHOBECHS B 3aBUCUMOCTH OT BHeIIHEro Bo3neicTBus (npunnun Jle [llaTense);
chopmuposannHocmes ~ yMeHUsi  OOBACHAMb  3AKOHOMEPHOCMU  NPOMEKAHUs
XUMUYECKUX peaKkyuil ¢ Y4émom ux dHep2emuyeckux XapaKmepucmux, Xapaxkmep
UBMEHeHUs CKOPOCU XUMUYEeCKOU peakyuu 6 3A8UCUMOCU Om  pPa3TUYHbIX
Gaxmopos, a maxoce xapakmep CMeWeHUsi XUMUYECKO20 PAGHOBECUs NOO
eauUAHUeM eHewHUx 8o30eticmeull (npunyun Jle [llamenve);

15)cpopmuposannocme  ymenuti  xapaxmepuzogams ~ XUMHUYECKHE IMPOIIECCHI,
JeKale B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUsI CEPHOM KHCIOThI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAay4YHBIX MPUHLUMNAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUECKOTO MPOU3BO/ICTBA;
cpopmMuposaHHocmy YMeHUA XapaKmepuzo8ams XUMuieckue peakyuu, iexcaujue
8 OCHO8e NPOMbBIULIEHHO20 NOJIYYeHUs CEPHOU KUCIOMbl, aMMuaxa, oowue
HAY4YHble NPUHYUNBI XUMUYECKUX NPOU3IBOOCMS, Yeaeco0Opa3HOCmb NPUMEHEHUs.
HeOp2aHUyecKux 6ewjecms 8 NPOMbBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PeHUs]
COOMHOUEHUSL PUCK-NOIb3A;

16)cihopmuposarnnocms  ymenuti npoeoOums BBIYUCICHUS C HCIOJH30BAHUEM
MOHSATUSI «MACCOBasi JIOJIsl BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
PU XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WK 00BEMA ra30B MO W3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MAaCCC HUJIU O6’béMy OJHOT'O M3 YYACTBYIOIIUX B PCAKIINHU
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BEIIECTB, TETIOBOrO d((eKTa peakiru Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChI
BEIIIECTB, MIPEBPALICHUS U COXPAHEHUSI SHEPTUH;

chopmuposannocms ymenus NPO8OOUMb paciémvl. ¢ UCNONb308AHUEM NOHAMULL
«maccosas 00 Bewecmsea 8 pacmeope» U «MOJAPHASL KOHYEHMPAYUsLy,
Maccel gewecmea uiu 00vEMA 2aza NO U3BECMHOMY KOIUYeCmsy eeujecmed,
macce unu 00bEMY 00HO20 U3 YYACMBYIOWUX 8 DeaKyuu Geuecms; menio8o2o
apgpexma peaxyuu, 3HayeHus 6000POOHO20 NOKA3AMENST PACMBOPO8 KUCIOM U
wenouel ¢ U38eCMHOU CMmeneHvio ouccoyuayuu; maccol (00véma, Koaudecmasd
seujecmea) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecme 0aHo 8 8uoe
pacmeopa ¢ onpedenénHol Maccogoll 0ojell pacmeopEHHO20 8eujecmaad Ui 0aHo
8 uzOvimKe (umeem npumecu);, 00U BbIXOOA NPOOYKMA pearyuu; O0bEMHBIX
OMHOWEHULL 24308,

17)cgpopmuposannocmes ymenutli cobrodams npasuia TOIH30BAHUS XUMUYECKOU
MOCYJIOM ¥ JabopaTOPHBIM O00OpPYJOBAaHHMEM, a TakKXKe MpaBHiia OOpalleHUs C
BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBIMOJTHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

18) cpopmuposannocms  ymenuli  nAAHUPOBAMb U GbINOJHAMb ~ XUMHUYECKHM
AKCIIEPUMEHT (pa3joKeHUe MEPOKCHIa BOAOPOJA B MPUCYTCTBUM KaTald3aTopa,
OTpeAeNeHUEe Cpeabl pacTBOPOB BEIIECTB C TMOMOINBIO YHHUBEPCAIBHOTO
WH/IMKATOPA, BIMSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakIny,
peakuuy MOHHOro OOMEHa, KaueCTBEHHBIE peaKIuu Ha cyibdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS; PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 IO
temam «Metamney U «Hemeramnb») B COOTBETCTBUU C TMpaBUIAMH TEXHUKU
0€30MacHOCTH MPU OOPAIEHUH € BEIIECTBAMH U J1a0OPaTOPHBIM 000PYJOBAaHUEM,
npeocmasnsimes Pe3yiabTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3aIlucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmyaupoeams BHIBOABI HA OCHOBE

ATUX PE3YJIbTATOB,
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chopmuposaHHocms  YMeHUll: CamoCmosmenbHo HNIAHUPOBAMb U HPOBOOUNb
XUMUYeCKull  9KCnepumeHm  (npogedeHue  peakyuti  UOHHO20 — OOMeHa,
noomeepoicoeHue  KauecmeeHHo20  COCMAasd  Heop2aHU4ecKux  6eujecms;
onpeoeneHue cpedvl pacmeopos 8euecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YYeHUe
BIUAHUAL PASTUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuileHue
IKCNEPUMEHMANbHLIX 3a0a4 no memam «Memannvly u «Hememannvly) c
coonto0eHuem npasuil 6e30nacHo2o obpaweHus ¢ ewecmsamu U 1abopamopHbim
obopyoosanuem, @GOpmMyIUposams yeib UCCIe008AHUS, NPeOCmasiams 8
PasIudHou  ghopme  pesyrbmanol 9KCHnepumMeHma, AHAU3UPOBAMb U
OYEHUBAMb UX 0OCMOBEPHOCTID,

19)cghopmuposannocme  ymenuii  Kpumuyecku — AHAIUZUPOBAMb  XUMHUYECKYIO
uH(popMaIuIo, Nojly4aemMyro u3 pazueix ucrounukon (CMU, MuTepuer u ap.);

20)cghopmuposannocme VYMeHUtl cobooamo npasuna AKOJIOTUYECKHU
[1eJIECO00Pa3HOTO TOBEJACHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETO 3J0POBbsI M OKPYXAIOIICH MPUPOTHOW Cpeibl; OCO3HABATH
OMMACHOCTh BO3JICHCTBHSI HA KUBBIE OPTaHW3MBI OIPEACIEHHBIX BEIICCTB,
noHuMmasi cmbici nokazarens [1JIK (mpenenpHOM AomycTHMOW KOHUEHTPAIUH),
NOsCHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS W TIPEIOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA,
cpopmMuposaHHocmy yMeHuli. coO00ams NpaAGUId NONb30BAHUSL XUMUYECKOU
nocyoou u J1abopamopHviM 000py008aHueM, o00paweHuss ¢ Beujecmeamu 8
COOMBEemMcmeul ¢ UHCMPYKYUAMU NO BbINOJHEHUIO 1AO0PAMOPHLIX XUMUUECKUX
ONbIMOB, IKONO2UYECKU UYENecO0OPA3H020 No8edeHus 6 Ovimy U mpyooeoll
0esimeNbHOCIU 8 YelsAX COXPAHEHUSL CB0e20 300P08bsl, OKPYICaroueli nPpupooHoll
cpeodbl U OOCMUMNCEHUsT e€ YCMOUUUBO20 pA38UMUs, 0CO3HABAMb ONACHOCHb
MOKCUYECKO20 OCUCMBUSL HA HCUBbLE OP2AHUIMbL ONPEOETIEHHBIX HeOP2AHUYECKUX
seujecms, noHumas cmoicn nokazamens IIJ[K (npedenvnoti Oonycmumoiu

KOHYenmpayuu), cghopmuposannocmo VMeHU: ocywecmeninmy
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YeneHanpagienHblll NOUCK XUMUYEeCKOU UHGOpMayuu 8 pasiutdHblX UCHOYHUKAX
(Hayunas u yyeoHo-wayunas aumepamypa, CMU, Hnmepuem u Op ), kpumuuecku
AHANUZUPOBAMb  XUMUYECKYIO  uHgopmayulo,  nepepabamvléams €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayeli

21)ais  oOyyaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

22)ast cienbiX U ClIabOBUASIIUMX OOYyYarOUIMXCs: YMEHHUE HUCMOJIb30BaTh peibedHO
TOYEUYHYI0 cUcTeMY 0003HaueHuii JI. bpaitns 11 3anucu XuMu4eckux popmyii.
PesynbraThl 0OydyeHuss Ha ©0a30BOM YpPOBHE OPHUEHTUPOBAHBI Ha OOIIYIO

GYHKIMOHATBHYIO TPAMOTHOCTH, MOJIyYeHHE KOMIIETEHTHOCTEH JIsi TTOBCEIHEBHOM

KU3HU H oOmero pasButusi. PesynbraThl oOydeHHs Ha YIrIIyOJIEHHOM YpOBHE

OpPUEHTUPOBaHbl  HAa  IIOJYYEHHE  KOMIIETEHTHOCTEM  IUI1  IOCIEAYIOUIEH

podecCHOHaNBbHOM AESITEIbHOCTH KaK B paMKaxX TAaHHOW IIPEeIMETHON 00JacTH, TaK

B CMEXKHBIX C HEW 001aCTAX.
COIAEPXAHHUE YYEBHOTI'O ITIPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBIIl YPOBEHbD

Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHHU

[Ipenmer opraHvyeckold XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE WU 3HAYECHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOECHHS OPraHUYECKHUX
coenuHenuii A. M. BytnepoBa, €€ ocHOBHbIE MonoXkeHuss. CTPYKTypHbIE (HOPMYJIbI
opraHu4eckux BewecTB. ['omonorus, nuzomepus. XuMUYECKas CBA3b B OPraHUYECKUX
COEJIMHEHMSIX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o KilaccupuKauud OpraHUYEeCKUX BellecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHHMHM (CUCTEMAaTH4eCKas) W TPUBUAIbHBICE HA3BAHMUS

Ba)KHEHIIINX Hpe,Z[CTaBHTGHCﬁ KJIACCOB OPTaHUYCCKHUX BCHICCTB.
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9KCHCpHMCHT3J’IBHBI€ MCTOABI H3YUCHHUA BCIICCTB MU  HUX npeBpameHHﬁ:
O3HAKOMJICHHUEC C O6p33HaMI/I OpPraHNYCCKUX BCIICCTB U MAaTCpUAJIaMH Ha UX OCHOBC,
MOACIUPOBAHHUC MOJICKYJI OPraHUYCCKHX BCHICCTB, Ha6JII-O,ZIeHI/Ie N OIIMCAaHHC
ACMOHCTPAIIMOHHBIX OIIBITOB II0O IMPCBPAIICHHUIO OPraHu4YCcCKUX BCIICCTB IIpHU

HarpeBaHuu (IUIaBJieHne, OOyTIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMU psg. MetaH U 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (U3MYECKHME U XUMHUYECKHME CBOICTBa
(peakuuu 3aMelIEeHUss W TOPEHHs), HAXOXKIEHUE B IPUPOJE, IOJYy4YECHHE W
IpUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHE, T'OMOJIOTMYECKUH psAl. OTWIEH M IPONUIIEH —
OpocTeiline MpEeACTaBUTENN aJKEHOB: (HU3MYECKHE W XHUMUYECKHE CBOMCTBa
(peakuuy  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATALMM, OKUCICHUS U
NOJINMEPHU3ALIHH ), TOJIYYEHUE U IPUMEHEHHUE.

Anxanuensl. byrtagmen-1,3 u wMerunOyramuen-1,3: crTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOICTBa (peakuus mnoiaumepusanuu). llogydyeHrne CHUHTETUYECKOTO
KaydyKa U pe3HHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKHUM psif. ALETUIeH —
OpOCTEHIIMN  MPEACTaBUTEIb AJKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peakUW{ THUAPUPOBAHUS, TAJTIOTCHHPOBAHUSA, T'MApaTalUU,
rOpeHus), MOJyYeHUEe U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (QU3MYECKME M XHMHYECKHE CBOWCTBA
(peakuuu rajoreHMpoBaHUS M HUTPOBAHWA), MOJy4YEHHE W IpuMeHeHue. Toayodn:

CoCTaB, CTPOCHUC, d)I/I3I/I‘IeCKI/I€ 1 XMMHYECKHME CBOMCTBA (DeaKHI/II/I raJorcHupoOBaHUA

u HI/ITI)OBaHI/IH) NOJY4YCHHMC M TTPHMMCHCHMUC. ToKCUYHOCTH ApCHOB. I'eneTnueckas

CBA3b MCXKAY YITICBOAOPOAaMH, IIPUHAJICKAIIUMHU K PA3JIMIHBIM KJIaCCaM.
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[TpupoaHbIE UCTOYHUKH YTIEBOMOPOAOB. [IpupoiHbIii Ta3 U MONMyTHBIC He(TIHBIC
razel. Hedptp m e€ mpoucxoxmenne. CrmocoObl mepepadOTKu HEPTH: MEPEroHKa,
KPEKUHT (TePMHUYCCKH, KaTaTUTHYeCKHil), muponmu3. lIpoaykTel mepepaboTKu
He()TH, WX TPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroab u
MPOIYKTHI €T0 MepepadOoTKu.

OKCIepUMEHTAIbHBIE  METOABl M3Y4YCHHS BEIIECTB M WX TpPEBpalleHUN:
O3HAKOMJICHHUE C 00pa3laMy IJIACTMACC, KayIyKOB M pe3uHbI;, Koyueknnn «Hedte» n
«YTOoNb»; MOJCIUPOBAHWE MOJIEKYJI YIJIEBOJOPOJOB M TaJOrE€HOMPOU3BOJIHBIX;

MPOBEICHNUE MTPAKTUYECKON PaOOTHI: MOTYUYEHUE ITHIICHA U U3YYCHUE €TO CBOMCTB.

PacuéTHble 3a1a4un
Boluncnenust mo ypaBHEHUIO XMMUYECKOW peakuuu (Macchl, 00bEéMa, KOJIUYECTBA
HCXO/JHOTO BEIIEeCTBAa WM TMPOJAYKTa PEaKIUU 110 H3BECTHBIM Macce, OO0BEMY,

KOJIMYCCTBY OAHOI'O N3 NCXOAHBIX BCHICCTB UJIU ITPOJAYKTOB peaKHI/II/I).

Kuciiopoaconepskamue opranu4eckKue CoeAUHCHUA

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJ: CTPOCHHE, (PU3NUECKUE U
XMMHMUYECKHUE CBOMCTBA (peaklUMU C aKTUBHBIMU MeETaJlJIaMH, rajoreHOBOAOPOJaMH,
ropeHue), npuMeHenre. BoiopogHbie CBSA3M MEXly MOJIEKYJIaMU CIIUPTOB. JlelicTBue
METaHOJIa ¥ HTAHOJIa Ha OPraHU3M YEIIOBEKA.

MHoroaromMHsie CUPTBI. DTUICHIIUKOJIb U TIULIEPUH: CTPOEHUE, (PU3NUECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO IIEIOYHBIMUA METaUIAMH, KaueCTBEHHAs
peakuuss Ha MHOTOaTOMHble chnupThl). JlelicTBME Ha OpraHu3M 4eJoBeKa.
IIprumeHenue rmueprHa U 3TUIICHIJIMKOIIS.

®DeHoJ: CTPOEHUE MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerusibl U KeToHbl. GopManbpieru, aleTalbIeru: CTpoeHue, (pU3nYecKue u
XUMUYECKHE CBOMCTBA (pEaKkIUMU OKHUCIECHHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIE
peaxium), MoJly4eHrue U IpUMEHEHHE.
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AHCTOH: CTPOCHHC, d)I/IBI/IIIGCKI/IC 1 XMMHUYECKHUE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBHeHI/Iﬂ), IIOJYYCHHE U IPUMCHCHHC.

OHOOCHOBHBIE Mpe/eIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHasi U YKCYyCHas
KHUCIIOTBI: CTpO€HHUE, (PU3MUYECKHME U XMMHUYECKHME CBOWCTBa (CBOMCTBa, oOUIME IS
KJ1acca KUCJIOT, peakuus sTepudukaiym), nojydyeHue u npumeHenue. CteapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK NMPEACTaBUTEIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBHUE.

CrnoxHble 3(QUpPbl KaKk NMPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MIpOIN3 CIIOKHBIX
a¢upoB. Kupwl. ['mpponus xupoB. I[Ilpumenenue >xupoB. buonorudeckas poib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(puUKalus YrieBoJoB (MOHO-, JU- U IOJIACAXapuibl).
['moko3a — mpocTemmii MOHOcaxapua: OCOOEHHOCTH CTPOECHHS MOJIEKYJIbI,
dbu3nYecKue U XUMHYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHUE aMMHAauHbIM pacTBOpoM okcuza cepedpa(l), BocctaHOBIIEHUE, OpOKEHUE
[JIFOKO3bl), HAaxOXXJE€HHWE B TMpPUPOJE, MPUMEHEHHE, OuOoJIOrMYecKas poJib.
®orocunre3. PpyKTo3a Kak U30Mep TIIOKO3bI.

Caxapo3a — OpeAcTaBUTEIb JMCAXapHUJIOB, THAPOJIN3, HAX0XKJICHUE B MPUPOALC U

IIPUMCHCHHC.

Kpaxman u nemnono3a Kak npupojHbie mnoiumepbl. CTpoeHHe Kpaxmana u
neuttoao3bl.  du3nyeckue M XUMUYECKHE CBOMCTBA KpaxMmania (TUIpOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIeCTB W MX MpPEeBpalICHUN:
MpPOBEJCHUE, HAOIIOJICHHE U OINUCAHUE JIEMOHCTPAILIMOHHBIX OMNBITOB: TOpPEHUE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIUU OIJHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJA
okcugoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCIECHME aMMHAYHBIM PACTBOPOM OKCHJA
cepeobpa(l) u runpoxcunom menu(ll), B3aumoieiicTBre Kpaxmaia ¢ HOJIOM);

IIPOBE/ICHUE TPAKTUYECKON pabOThI: CBOKMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
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PacuéTHbIe 3aga4n
Boluncnenusi o ypaBHEHUIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HMCXO/JHOTO BEIEeCTBAa WM TNPOJIYKTa PEaKIMU [0 H3BECTHBIM Macce, 00BbEMY,

KOJIMYCCTBY OAHOI'O N3 NCXOAHBIX BCHICCTB UJIU ITPOJAYKTOB peaKuI/m).

A30Tcoaep:Kane OpraHnyecKue coeTnHeHus

Awmunpl. MeTuaaMuH ¥ aHUJIMH: COCTaB, CTPOCHHUC, dJI/ISI/III€CKI/I€ H XUMHWYCCKHEC

CBOMCTBA (TOPEHNE, B3ANMOIEHUCTBUE C BOJIOU W KUCJIOTAMM).

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHuyYecKue coequHeHus. DPuznyeckue u
XUMUYECKHE CBOMCTBA AaMHMHOKHUCIOT (Ha mNpuMepe TIJMLUuHA). buonormyeckoe
3HA4YEeHUE aMUHOKHUCHOT. [lenTumasl.

benkn Kkak nOpuUpOAHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpPUYHAs M TpETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOIIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIIbHBIE METOJbl HM3y4YEHUSI BEIIECTB U WX [PEBpPAIICHUI:
HAOJIIO/ICHHE U OMHCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus OeIKOB Mpu

Harp€BaHHM, IBETHBIC PCAKIINH OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeTUHEHU S

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIWHEHHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUU, CPENHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COEIUHEHUN —
MOJIMMEPU3ALHS U MOJTUKOHAEHCAIHS.

[InacTmacchl (HO.]'II/IBTI/I.]'IGH, ITOJHUITPOIINIICH, ITTOJIMBUHMWJIXJIOPHI, HOJ'H/ICTI/IDO.]'I).

HarypalbHbIi M CHMHTECTHYECCKME Kay4dyKH (6VTaﬂHCHOBBIﬁ, XJIOPOIIPEHOBBIN M

U30MPEHOBLIN). BookHa: HaTypaJbHBIE (XJIOIOK, IEPCTh, IIEIK), MCKYCCTBEHHBIC

(arreTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KAIpOH U JIABCAH).
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OKCIIEpUMEHTAJIbHBIE  METOJbl HM3y4YEHUsI BEIIECTB U WX MPEBPAILICHUI:
O3HAaKOMJICHUE C oOpasliaMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4yKOB.

MesxknpeaMeTHbIe CBA3H

Peanuzanusa MeXnpeaIMeTHbIX CBA3€W MPU U3YYECHUM OPraHuveckou xumuu B 10
KJIACCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSTUN, SBIAIONIUXCS CUCTEMHBIMH ISl OTIAEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO1mue ecTeCTBEeHHO-HAyuYHbIE TOHATUSA: SBJICHHME, HAy4YHbIH (akT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccudukauus, NEPUOJUYHOCTb, HAOJIIOJEHUE,
M3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

dusnka: Matepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, IHEPTETUUECCKUM
YpOBEHB, BEILECTBO, TENO, 00BbEM, arperarHoe COCTOSHHUE BEIIECTBA, (U3NUECKUE
BEJIMYUHBI U €AMHULIBI UX U3MEPECHUS.

buonorusi: knetrka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTUBHBIE BeliecTBa (OCNKH, VYIJIEBOJBI, JKHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBICE TOPOJBI, IOJE3HBIC HCKOIMAEMbIE, TOIUIMBO,
pECYpCBI.

TexHoJIorust: MUIlEeBbIE MPOAYKThI, OCHOBBI PAIlMOHATIBLHOTO MUTAHUS, MOIOIIUE
CPECTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MATEpUAIIbl U3 UCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJTACC «OPTAHUYECKAS XUMUS» YIJIYBJIEHHBIA YPOBEHD

Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHHU

HpCI[MCT N 3HA4YCHUC OpraHH‘IGCKOﬁ XUMHUHU, TPCACTABIICHHUC O MHOFOO6paSI/II/I

OpPraHUYCCKHUX COCI[PIHGHHﬁ.

44



DNEeKTPOHHOE CTPOCHHE aTOMa YIJIepojia: OCHOBHOE M BO30YKJIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTH aroMa Yriepojaa. XHUMHUYECKas CBSI3b B OpPraHUYECKHUX
coelMHEeHUsIX. Tumnbel THOpUAM3AlMU aTOMHBIX opOuTaneil yriepona. MexaHU3MBbI
o0pa3oBaHUs KOBAJICHTHOM CBsI3W (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). THIb

NepeKphIBaHUSI ATOMHBIX opOuTanei; 6- u m-cBsi3u. OnuHapHAs, IBOWHAS U TPOiTHas

cBs3b. CriocoObl paspbiBa CBA3E€H B MOJEKYJaxX opraHudeckux BemectB. Ilonstue
0 cBOOOJTHOM pajaukalie, Hykieoduie u anekTpodue.

Teopus crpoeHns opraHndeckux coenuHeHnit A. M. byTtiepoBa u coBpeMEHHbIE
IIPEICTABICHNUS. O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUHU CTPOEHUS OPraHWYECKHX
coelMHEeHU. MonekynsipHble U CTPYKTypHble (opMyibl. CTpyKTypHbIE (POpMYIIbI
pa3IUYHBIX BUJOB: pa3BEPHYTAsA, COKpAILLIEHHAs, CKEJIETHAs.

N3omepust. Bunbl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnextpoHHbie 3GHEKTHI B MOJIEKYJIaX OPTAHUYECKUX COCTMHEHHUN (MHIYKTHBHBIN
1 ME30MEPHBIN YPHEKTHI).

[IpencraBnenne o KiIacCUpUKAIMM  OPTaHMYECKHUX BemiectB.  [lonsiTue
o (pyHkimonansHOM rpynmne. I'omosnorus. ['omonorudeckue psapl. CucremaTuyeckas
HOMeHKnaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBManbHble Ha3BaHUS
OTZIEJIbHBIX MPEICTABUTEIIECH.

OcoOeHHOCTH W Kjaccu(UKanus OpPraHMYecKux peakuuid. OKHCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKIIUN B OPraHUYECKON XUMHUH.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YeHHs BEIIeCTB W HX MpPEeBpalCHUM:
O3HaKOMJIEHUE ¢ 00pa3llaMu OPraHUYECKUX BEIECTB M MaTepHajaMi Ha UX OCHOBE;
OTBITHI TIO TPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MPH HarpeBaHuM (IUIaBJICHHE,
OoOyIJIMBaHHE M TOPEHHE); KOHCTPYUPOBAHHME MOJEIEH MOJIEKYJ] OpraHu4YeCKUX
BEILECTB.

Yriaesoaopoasl
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Ankanbl. ['omonoruueckuit psija ankaHoB, oOmias Qopmylia, HOMEHKJIATypa
¥ M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKaHOB, Sp°-

ruOpuau3ainsi aTOMHBIX opOuTtanei yriepojaa, o-cBsizb. Konpopmepsl. dusnueckue

CBOWCTBA aJIKAHOB.

XUMHAYECKHE CBOMCTBAa AJIKAHOB: PEAaKUMM 3aMEIICHUsA, HW30MEPHU3ALUH,

JETUJIPUPOBAHUA, LUKIU3ALMUA, NUPOJIN3a, KPEKUHra, ropenus. llpencrasiieHue o

MEXaHU3ME pPEaKIMK PAAUKAJILHOIO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObI MOTydeHUsI ¥ IPUMEHEHUE aJIKAaHOB.

[Muknoankansl. OOmas ¢dopmyna, HOMEHKiIarypa u wuzomepus. OcobGeHHOCTH
CTPOEHUSI U XUMHUYECKUX CBOMCTB MajbiX (IMKIONPOIAH, HUKIOOYTaH) U OOBIYHBIX
(IMKIIONIEHTaH, IUKJIOTeKcaH) IKiIoankaHoB. CrocoObl MOJydYeHUsT U TMPUMCHEHHUE
[UKJIOAJIKAHOB.
Ankenbl. ['oMonoruueckuit psx ankeHoB, oOmas ¢Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJKEHOB, SP°THMOpPHIM3AIMs
aTOMHBIX opOuTanei yriepojaa, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (1uc-
TpaHc-) nzoMepusa. Dusnyeckue CBONCTBA ATKEHOB.

XUMUYECKHE CBOMCTBA: PEaKLUMU NPUCOCAMHEHUS, 3aMELICHUSI B O-I1OJOKEHUE

Ipu IIBOﬁHOﬁ CBA3H, ITOJIMMCPU3AIUHU U OKHUCJICHUA. IIpeacraBaeHUe O MEXaHU3ME

peakimu  3iekTpoduiabHOro  mpucoenuHeHus.  [IpaBuino ~ MapKOBHHKOBA.

KauecTBeHHbIEC peakMi HA JBOWHYIO CBS3b.
CriocoObl OJTy4YEeHHs U IPUMEHEHUE aTKEHOB.
Ankanuensl. Knaccudukanus ankaaueHoB (CONPsSKEHHBIE, HW30JIMPOBAHHEIE,

KyMyJIUpoBaHHbIE). OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB

COMPSDKEHHBIX UEHOB, 1,2- u 1,4npucoeaunenue. Ilomumepusanust conps>KEHHBIX

JUCHOB. Crioco6s1 MMOJIYHYCHUA U IIPUMCHCHUC AJIKAINCHOB.
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Anxunbl. ['oMonormyeckuil psi ajaKWHOB, o00Omas QopMyina, HOMEHKIATypa
U U30MeEpUs. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJKUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneit yriepoaa. @uznueckue cBOMCTBA aIKMHOB.

XUMUYECKHE CBOMCTBA: peakiuu MIPUCOETUHEHUS, TUMepHr3aIuu
U TpUMEpHU3aluu, oKucieHns. KucioTHele CBOMCTBA AJIKWHOB, UMEIOIINUX KOHIIEBYIO
TpOIHYIO CcBs3b. KauecTBeHHBIE peakliuy Ha TPOUHYIO CBSI3b.

Crioco0bl OTyYeHHS U IPUMEHECHUE aJTKUHOB.

ApomaTthdecKkue yriieBoJaopoisl (apeHsl). ['omosorudeckuii psi apeHoB, 00Imas
dbopmysa, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30J1a. HDaBI/IJ'IO ApOMaTHU4YHOCTH, IPUMCPBI ApOMATHYCCKUX

coenrHeHnr. OU3nyYecKre CBOMCTBA APEHOB.

XUMHUYECKHE CBOMCTBA O€H30/1a M €ro TOMOJIOTOB: pPEAKUUH 3aMEILECHUs
B OCH30JbHOM KOJIbIIE W YIJIEBOAOPOJHOM pajauKalle, peaklUuu MpUCOEIUHEHUS,

OKHMCJICHHE TOMOJIOTOB OEH30a. IIpeacraBaeHUe O  MEXaHM3ME  peaKIUi

anekTpoduibHOro 3amMemenus. llpencraBneHue 00 OpPUEHTUPYIOIIEM JAEHCTBUU

3aMmecTuTesied B OCH30JbHOM KOJIbIIE Ha TMpHUMEpe aJIKWIbHBIX PaIUKaJIOB,
KapOOKCUIIBHOM, THIPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB IaJIOT€HOB.

OcoOeHHOCTH XMMHUYECKUX CBOMCTB cTupoa. [lonumepusanus ctupoia.

CrocoObl OJTy4YEeHHsI U IPUMEHEHUE aApOMATUYECKHUX YTIIEBOAOPOIOB.

[Ipuponusiii ra3. IlonytHeie HeTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHblii yroib v MPOAYKTHI €T0 MepepadoTKu.

CrocoObl  mepepabOTKM  HEPTH:  TEPEeroHKa, KPEKUHT  (TEPMUUYECKUIA,
KaTaUTUYEeCKUil), puPOpMUHT, TUpoau3. [IponykTel nepepaboTku HedTH, HUX
IPUMEHEHUE B IPOMBIIIVIEHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE  TAJOIE€HIPOU3BOJHBIX  YIJIEBOAOPONOB. Peakuun

3aMCIICHUA rajJorcHa Ha TUAPOKCOIpyIIIly, HUTPOI'PVIIIY, NWUAaHOI'PVYIIITY,

AMUHOI'PVIIITY. I[eﬁCTBI/IG Ha TaJIOT'CHIIPOMU3BOAHBIC BOAHOI'O U CIIMPTOBOI'O pacTBOpa
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HIéJIO‘II/I. BBaHMOﬂCﬁCTBHC JUTAJIOTCHAJIKAHOB C MarHucM H IHHKOM. [loHnsTHE O

MCTAJLIIOOPTAHNYCCKHUX COCAMHCHUAX. Hcnonb3oBaHue raJJIOrCHIIPOMU3BOJHBIX

YTJICBOJIOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPraHUYECKUX BEIECTB.

DKCTepUMECHTAIbHBIE METOIBI U3YUYCHUS BEUIESCTB U WX MPEBPAIICHUN:; H3yUYCHUE
(bU3HYEeCKUX CBOMCTB YTIJIEBOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKIIHiA
YTJIICBOJIOPOIOB PAIMYHBIX KJIACCOB (0OeciBeunBaHUe OPOMHON WIJIM MOJTHOUW BOJIBI,
pacTBOpa TIepMaHTaHAaTa KaJds, B3aUMOJCUCTBUE aleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauectBeHHOE OOHApYKEHHE YTriepoja U BOAOPOIa
B OpPraHWYECKHUX BEIIECTBAX; IOJYYCHHE OTHUJICHA M W3YYCHHE €r0 CBOWCTB;
o3HakoMJIeHHE C KosutekmusmMu «HedTe» m «Yromb», ¢ oOpasliaMu IJIacTMAcCC,
KayqdyKOB Y PE3WHBI; MOJICTTHPOBAHHE MOJICKY T yTIIEBOIOPOOB
Y TaJIOTCHITPOM3BOIHBIX yTIEBOAOPOIOB.
Kucaopoacoaep:xaiiue opranuieckue coeinHeHUs

[IpenenpHBIe OMHOATOMHBIE CUPTHL. CTpoeHHe MOJIeKyJ (Ha mpuMepe MeTaHoja
u 3TaHona). ['omonmoruveckuii psan, odmas dopmyna, HU30MEpHUsi, HOMEHKIATypa
u kinaccudukanusa. Pusnueckue CBOWCTBA MPEEIbHBIX OJHOATOMHBIX CIHPTOB.
BomopoHsie CBs3M MEX Ty MOJIEKYJIaMU CITUPTOB.

XWMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHMs, JACTUIpaTali, OKHUCICHMS,
B3aMMOJICCTBHE C  OPraHWYECKMMHU W  HEOPTAaHWYECKUMHU  KHCIIOTaMH.

[IpeacraBiaeHUE 0O MEXaHM3ME PEAKIIUI HVKJ'ICOd)I/IJ'IBHOFO 3aMCIIICHU . KauecTtBenHas

peakiusi Ha OJHOATOMHBIE cnUpPThL. JleficTBUE 3TaHONAa W METaHOJa Ha OPraHu3M
yenoBeka. CriocoObl MOMy4YeHUsI ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3dupbl, HOMeHKIaTypa u u3zoMepus. OcoOeHHOCTH (HU3NUECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaroMHble  CHUPTBI —  JTWICHIJUKOJIb W INIMLEpUH.  Dusnyeckue
U XUMUYECKHE CBOMCTBA: PEAKIIMM 3aMEILECHUS, B3aUMOJICHCTBUE C OPTraHUYECKUMHU

N HCOPraHM4YCCKUMM KHCJIOTAMH, KAYCCTBCHHAA PCAKIHNA Ha MHOI'OATOMHBIC CIIMPTHI.
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HeiictBue Ha opranu3Mm 4yenoBeka. (CrnocoObl TMOMy4YeHUST W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHME  MOJEKYJbl, B3aMMHOE  BJIMSHUE  THUIPOKCOTPYIIIbI
u OeH3o0JbHOrO sijapa. dusudeckue cBoicTBa PenHona. OCOOCHHOCTH XUMHYECKHUX
cBoiicTB (eHona. KadectBeHHbie peakinuu Ha ¢eHosn. TokcuyHOCTH (heHona.
CrniocoObl ostydenust u npumeHenue ¢penona. GenondopmanbaeruaHas cMoJia.

KapOoHunbHbIE COEAMHEHUS — alIbJIETUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Tpynmbl. ['oMonornyeckue psiapl ambIeTHIOB W KETOHOB, OOIIas
dbopmyna, wuszoMepus U HOMEHKJaTypa. Dusnueckue CBOWCTBa  albJCTHUIOB
U KETOHOB.

XUMHUYECKHE CBOMCTBA aJbJIETUAOB M KETOHOB: PpEAKIMH MPUCOCAUHEHUS.

[IpeacTaBiaeHUe O MEXaHU3ME  PEaKIMU HVKJIeOd)I/IJIBHOI‘O OPUCOCANHCHUS.

OxucneHue anpJeTH/IOB, KA4yeCTBEHHBbIC peakiuu Ha anbaerugabl. CrnocoOsl
MOJIyYEHHUSI U IPUMEHEHUE aJIbJETUA0B U KETOHOB.

OAHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHl. (OCOOEHHOCTH CTPOEHUs
MOJIEKYJl KapOOHOBBIX KHCIOT. M3omepust 1 HoMeHKIaTypa. Pusnveckrue CBOMCTBA
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHCJIOT. BoIOpoaHbIE CBS3UM MEXIY
MOJICKYJIaMHA KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, PEaKIUs dTepUDUKAINU, PEAKIIHH
C YY4aCTHEM YTJIEBOJOPOIHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHCIIOTHI.

[TonsiTue 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOXKHBIX d2PUpax, aHTUAPUIIAX,

rajJorcHaHruapuaax, aMpaax, HUuTpuiax.

Mmuoroobpaszue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEAeTbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KUCIIOT, JMKAPOOHOBBIX KUCIIOT, THIPOKCUKapOOHOBBIX
kuciot. [IpeacraBurenu BeICIIUX KapOOHOBBIX KUCIIOT: CTEAPUHOBAS, TAIbBMUTHUHOBAS,

OJICMHOBAs, JIMHOJICBAs, JUHOJICHOBAA KHMCJIOTHI. Cnoco0n1 IMOJYUYCHHA U IIPUMCHCHHC

Kap6OHOBbIX KHCJIOT.
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Cnoxubie 3¢upsl. ['oMmonornueckuit psa, o6Omas  dopmysa, H30MepuUs
Y HOMEHKJartypa. Duszndeckue ¢ XMMHYECKHE CBOWCTBA: THUJPOJU3 B KUCIOU
Y LIETIOYHOM cpee.

Kuper. Ctpoenne, ¢GU3MYECKHE U XUMHUYECKHE CBOMCTBA JKUPOB: THUIAPOIIHU3
B KHUCJIOW | 1mienouHoi cpeae. OCoOOEHHOCTH CBOMCTB JKHPOB, COJIEPKAIUX OCTATKU
HETIPEACIIBbHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

MpbUI4 KaK CcOoNM BBICHIMX KapOOHOBBIX KHUCIOT, UX Momollee AeiicTtBue. [loHsTue

0 cuaTeTHYeCKX MOrIMX cpeacreax (CMQC).

OO61ast xapakTepUCTUKA yTIEBOIOB.

Knaccuduxanus yrieBogoB (MOHO-, JU- U MOJTUCAXAPHUIBI).

Monocaxapuapl:  TJIFOKO3a, bpyKTO3a, rajJlaKkrosa, pubo3a, JIE30K-
cupubo3a. dusznueckue CBOICTBa 1 HaXOXKIIEHUE B IIPUPOJIE.

®dortocunTe3. OnTuyeckas H30MCpPH. KOHBanO-HeHHaﬂ TayTOMCpHA Ha HIPHUMEPEC

MOJICKYJIbI TJIFOKO3bI, IPOCKIIMUA Xeyopca, ., B -aHOMCPHEI I''TTOKO3bI.

XUMUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbJICTUTHON
TpyNI, CHOUPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. I[IpumeHeHue TIIIOKO3bI, €€
3HAYECHHUE B KUZHEAECATEIbHOCTA OPTaHU3MA.

Hucaxapuael:  caxaposa, MajbTO3a U JIAKTO3a. BoccranasnuBaroniye
Y HEBOCCTAaHABIMBaWIIME aucaxapuabpl. [waponus naucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHEHHUE.

[Tonucaxapuabl: Kpaxmaj, TJIMKOreH W uesuiono3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMalia, IJIMKOT€Ha U LEeJUTI0103bl. PU3NYEeCKre CBOMCTBA Kpaxmalia U IEJUTFOJIO03BI.
XUMUYECKUE CBOMCTBA Kpaxmalia: THUIAPOJIU3, KAYECTBEHHAsl pPEaKUHs C HOJIOM.
XWMHUYECKHE CBOWCTBA IICJUTIONO3bI: THIPOJU3, MOJIydeHUE 3(PUPOB IEIUTFOIO3HI.
[TonsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIepUMEHTAIbHBIE METOJbl H3YUEHHMS BEIIECTB M HUX MPEeBpalllCHUM:
PacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOAECHCTBHE ATAHOJA C HATPUEM,

OKHMCJICHME ASTHJIOBOTO CIUPTa B AJIBACTH]I HA PACKAIEHHOM MEIHOM ITPOBOJIOKE;
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OKHUCJICHHE JTHJIOBOIO CHHpPTa JIUXPOMATOM Kayius (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); KAauE€CTBEHHBIE pEaKIMU Ha aldbJAeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)); peakmus rimiIepruHa ¢ THAPOKCUIOM
meau(ll); xumudeckue CBOICTBAa pacTBOpa YKCYCHOW KHCIIOTBI, B3aMMOJEHCTBUE
pacTBopa rioKo3bl ¢ ruapokcuoM meau(ll); B3auMonencTBue Kpaxmana ¢ MOAO0M;
pElIeHHE KCIIEPUMEHTANBHBIX 3a/1a4 1o TemaM «CrnupTel U ¢peHonb. «KapOoHoBbIE
KUCITOTHI. CITOKHBIC A(DUPBI.

A3o0Tcoaep:Kalue OpraHnyecKue coeJMHeHu s

AMUHBI — OpraHMyeckue Mpou3BOJHbIE amMMuaka. Kiaccudukanuss aMHHOB:
anudaTuuecKue U apoMaTUUYeCKUe; MEPBUYHBIC, BTOPUYHBIE U TpeTUuHble. CTpoeHue
MOJIeKyJ, oOmas (opmyna, u3oMepusi, HOMEHKJIaTypa U (U3MYECKHUE CBOMCTBA.
XUMHUYECKOe  CBOMcTBa  anudaTUUeCKUX  aMHHOB:  OCHOBHBIE  CBOMCTBa,
ANKUJIMPOBAHNE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KucnoToil. Conu
ANKAJIAMMOHMUSL.

AHUJMH — TpeACTaBUTENIb aMHUHOB apoMaTH4eckoro psjaa. CTpoeHue aHWIMHA.
B3auMHoe BiusHME TPy aTOMOB B MoJieKyJie aHiInHa. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWINHA. KauecTBEHHbIE peaklINy Ha aHUJIUH.

CrocoObl TONMy4YeHUsT W TpPUMEHEHHE anudaTUIecKux aMuHOB. [lomydeHue
aHWJIMHA U3 HUTPOOCH30JIa.

AmuHokuciotel. Homenknatypa u um3zomepusi. OTnaenbHble NPEACTABUTENH O-

AMHMHOKHMCJIOT: TIJIUIOHWH, aJIaHHH, d)eHI/IJ'IaJ'IaHI/IH, CCPHH, TJIYTaAMHMHOBAjA KHCJIOTA,

JIU3WMH, HNHUCTCHUH. OnTuyeckas W30MEpHUsl  aMUHOKUCIOT: D-u  [L-aMHMHOKHCIOTBHI.

dusnyeckre CBOMCTBA AMUHOKHCIOT. XMMHYECKHUE CBOWMCTBA aMHUHOKHUCIIOT Kak
aM(OTEepHBIX OPTAaHUYCCKUX COCAMHEHUN, peaKlHsl IMOJUKOHICHC AN, 00pa3oBaHue
NEeNTUAHOM CBsIi3U. buonorndeckoe 3HauyeHHE aMUHOKHUCIOT. CHHTE3 W TUAPOJIU3

INCIITUAO0B.
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benkn xkak mnpupoassle mnoaumepsl. llepBuunas, BTOpUYHAs U TpeTUYHAs
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OEIKOB: THUAPOJIN3, JCHATypaIus,
KaueCTBEHHbIE PEAKI[UU Ha OEJIKH.

[lonsiTHE 00 A30TCOACPKAIINX I'CTCPOLUKIIMNYCCKUX COCIMNMHCHUAX.

HI/IDI/IMI/II[I/IHOBLIG N TIYPHMHOBBLIC OCHOBAHMA. HVKJ’IGHHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHUC N OuoJiornyeckas POJIb.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB W WX [PEBPALICHUN:
pacTBOpeHHe OCIKOB B BOJIE; JACHATyparusi OCJIKOB MNP HArpeBaHUU; I[BETHHIC
peakiuu Ha OCJIKU; PEIICHUE dKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMam
«A3oTcozepKalmMe OpraHuuYecKue COeIUHEHUs» U «Pacno3HaBaHue OpraHUYECKHX
COCJIMHCHUI.

BricokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIE TIOHSTHST XUMHUHM BBICOKOMOJIEKYJIAPHBIX COCAUMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3AUUA, CPEIHSAI MOJICKYJIApHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHECHUN —

[oJIMMCpH3ad U HOJIMKOHACHCAIIWAA. [IpeacraBiaeHUE O CTEPEOPETYIAIPHOCTH

u HaI[MOHeKVHHDHOﬁ CTPYKTYPC IMOJIMMECPOB, 3aBUCHUMOCTD CBOMCTB IMOJHUMEPOB OT UX

MOJICKYJIIPHOT'O 1 HAAMOJICKYJIAPHOI'O CTPOCHU .

[Tomumepuble  matepuanbl.  Ilmactmaccesl  (HOMMATHIIEH,  MOJUIPOIUJIEH,
HNOJUMBUHWIXJIOPUA,  MOJUCTHPOJ,  IOJUMETWIMETAKpUiaT,  MHOJUKapOOHAaTBHI,
noMATWICHTEpedTanaT). Y Triin3anus 1 nepepadoTka miacThka.

DnacToMepbl: HaTypalbHbIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIM, N30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

BosnokHa: HaTypajbHble (XJIONOK, WIEPCTh, WIENK), MCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllpOH U JIaBCaH).

[oauMephl CrienMaJIbHOIO HA3HAYCHUS (TCd)JIOH, KCBJIApP, SJICKTPOIIPOBOIAIIIC

HOJUMEDBI, OMOopas3aaracMple IMOJIUMEDHI).
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OKCIEpUMEHTAIBHBIE  METOAbl M3Y4YEHHMS BEIIECTB W WX I[PEBPAILLCHUI:
O3HAKOMJIEHHE C 00pa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB; pEUICHUE DOKCIEpUMEHTAIBHBIX 3a1ay Mo TeMme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

PacuéTHble 3agaun

Haxoxnenue MonexkyisipHoi (hopMyJibl OPraHM4eCKOro COeIMHEHUsI IO MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB; HAXOXKJIEHUE MOJICKYJISIPHOI (OpMyIIbI
OpPraHUYECKOT0 COeIMHeHuss Mo Macce (00bEMY) MPOIYKTOB CrOpaHMs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKUUU W/WUIM HCXOJHBIX
BEIIECTB; YCTAHOBJIEHWE CTPYKTYpHOH (OpMyINibI OpPraHUYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB MOJYYEHUS; OMpEIEICHUE I0JH
BBIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3ZMOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanu3anuss MeXNpEeAMETHBIX CBA3CH IPU HM3YYEHUUM OPTaHUYECKOM XUMHH
B 10 Kiacce OCyHIECTBISIETCS 4Y€pe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK W [OHATUH, IPUHATBIX B OTHCIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOI'O IINKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHSATHA: SBJICHHE, HAy4YHbId (akT, TUIOTE3a,
TEOpus, 3aKOH, aHalW3, CHHTE3, KiIacCupuKauusi, HaOIIOJACHUe, H3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIb, MOJECIUPOBAHHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, IHEPIETUUECKUN
YpOBEHb, BEIECTBO, TEJIO, 00bEM, arperaTHO€ COCTOSHUE BEIECTBAa, (PU3NUYECKHUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, JHEPTHS, MacCCa.

buomorus:  kimerka, opraHum3M, O3KOcHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIT TMUTAHUA, OpOKEHUE,
(dboTOCHUHTE3, IbIXaHUE, OCIKH, YTIIEBObL, KUPbI, HYKICMHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: moye3nbie UCKOMMaeMbIe, TOTLIIHBO.
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TexHonorusi: IMHUIOCBLIC TIPOAYKTHI, OCHOBBI PAIIMOHAJIBHOI'O IIMTAHWA, MOKOIIHUC

cpeacTtBa, MaTrcpualibl U3 HCKYCCTBCHHBIX 1 CHHTCTHUYCCKHUX BOJIOKOH.

11 KIIACC «OBIIAS U HEOPTAHUYECKASA XUMUS»
BA30BbIi1 YPOBEHb
Teopernueckne 0CHOBbI XUMHH

XuMHUeCKUil d7eMeHT. AToM. Slapo aTtoma, M30TONBL. DJIEKTPOHHAas 00O0JIOYKA.
DHepreTuueckrue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTANIU, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacThpenesicHUusT JJICKTPOHOB MO OpOWUTaIsiM B aToOMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema xumuueckux 3yeMeHTos Jl. U.
MenpaeneeBa. CBsA3b MNEpUOAMYECKOro 3akoHa U Ilepumoamdeckoil CUCTEMBI
xumuueckux 3siemeHToB J[. M. MenneneeBa ¢ COBpPEMEHHOW TEOPHEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB W
00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB MO rpynnaM U nepuoaam. 3HaueHue
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BeliecTBa. XUMUYECKasi CBsA3b. BUIbI XUMHUUECKOHN CBSI3U (KOBaJEHTHAS
HEMoJIIpHAs W TOJIApHAs, WOHHAs, MeTajuMdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHOM  XMMHMYECKOM CBsI3M  (OOMEHHBIH U JJOHOPHO-aKIICNITOPHBIN).
Bonoponnast cBa3b. BaneHTHOCTh. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIICHHS.
WoHBI: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIMBbl KPUCTAIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOWCTBA
BEIIECTB OT THMNA KPUCTAJIINYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBL.

MaccoBast 107151 BEIIECTBA B PACTBOPE.
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Knaccuduxanus HeopraHnyeckux coenvHeHuil. HomeHkiaTypa HeopraHuyecKux
BEIIECTB. | €HeTHYeCKass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAMMUX K
Pa3IMYHBIM KJ1accaM.

Xumuueckas peakiusi. Knaccudukanuss XMMUYECKUX pEaKIMil B HEOPraHUYECKOM
Y OPraHMYECKOW XMMMH. 3aKOH COXPAHEHHs MAacCChl BEIECTB; 3aKOH COXPAHEHUS U
IIPEBPALLCHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nuuHbIX (akTtopoB. OOpaTuMbie
peakiuu. XuMHuecKkoe paBHOBecHe. DaKTOpbl, BIMAKOIIKME HAa COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Onexktponutuyeckas auccouuanus. CuibHble W cialble AnekTpoiauThl. Cpena
BOJIHBIX pAacTBOPOB BEIIECTB: KUCJAs, HEWTpaibHas, Iueno4Hasd. lloHatne o

BOJOpoHOM Tmokazarenie (pH) pactBopa. Peaknuu wuonHoro oOmena. ['maponus

HCOPraHM4YCCKNX N OPraHNM4YCCKMX BCIIICCTB.

OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC PCaKIu. [loHsiTHE 00 QJICKTPOJIN3C

pacIIaBOB U PacTBOPOB coyier. [ [puMeHeHne dJIeKTpoIn3a.

OKCIEpUMEHTAIbHBIE METOJbl HM3y4YeHUsI BEIIECTB U WX [PEBpAllCHUN:
nemMoHcTpauusi tabmun «llepuoguyeckas cucrema xumuyeckux snemeHto J[.U.
MeHnneneeBay; M3ydeHUE MoOJIeNied KPUCTAUIMUECKUX PEHIETOK; HAOMI0JAeHUE U
OMHCAaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHAA
BOJIOPOJIa B MPUCYTCTBUM KATAJIM3ATOPA, ONPEAEIEHNE CPEbl paCTBOPOB BELIECTB C
MOMOIIBI0O YHUBEPCAIBLHOIO WHIUKATOpPA, PEAKIMU MOHHOTO OOMEHA); MpOBEICHUE
NPaKTUYECKON paboThl «BnusHuEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM

peakuum.

PacuérHbie 3agaun
Pacuérpl Mo ypaBHEHHSIM XMMHUUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMHYECKHUE

paC‘-IéTI)I, paC‘-IéTI)I C UCIIOJIB30BaAHUECM ITOHATHA «MAaCCOBasA JOJIA BEIICCTBA».
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Heopranuuyeckass xuMus

Hewmeramnel. Ilonoxenne HemeraiuioB B llepuomnueckor CUCTEME XMMUYECKUX
anementoB JI.M. MenzaeneeBa u 0COOEHHOCTH CTpOeHHs aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONUS HEMETaUIOB (Ha MPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepoa).

XUMHUECKHE CBOWCTBA Ba)XXHEHIIMX HEMETANIOB (TajJoreHOB, Cephl, a3o0Ta,
docdopa, yriepona u KpEMHHUS) U UX COCTUHEHUN (OKCHIOB, KUCIOPOICOACPIKAITIX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IpuMeHEHNE BaKHENIIIMX HEMETAINIOB U UX COEAUHEHUM.

Merannel. Ilonoxkenne wMeramnoB B Ilepuognueckoi cucTeMe XUMHAYECKUX
anemerToB J[. M. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JIOYEK
atoMoB MeTauioB. OOume ¢usnyeckue cBoiicTBa MeTauioB. CIUIaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN P HAIPSHKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUIIINX METAJUIOB (HATPUM, KaJlWi, KaJbIMi, MarHui,
ATIOMUHUH, ITUHK, XPOM, JK€JI€30, MEJIb) U UX COCAUHEHUM.

O6HII/IG CITOCOOBI MOJIYUYCHUA MCTAJIIOB. Merauyprus. KODDOBI/I}I MCTAJJIOB.

CrocoObl 3aUThI OT KOppo3uu. I[puMeHeHne MeTalsioB B ObITY U TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METO/Ibl N3yUYEHHSI BEUIECTB M MX NPEBPALICHUN: U3YUYCHHE
KoJuleKiuu  «Metaibl M CIUIaBbl»,  OOpa3slLoOB  HEMETAJUIOB,  pELICHUE
HKCHEPUMEHTAIbHBIX 3aJay; HAOJIIOJICHUE U ONHCAaHUE JEMOHCTPALMOHHBIX WU
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE THAPOKCHUIA ATIOMUHHUSA C pPAcTBOpaMU

KHCJIOT U IIIGJ'IO‘-IGI;'I, Ka4YCCTBCHHBIC PCAKIIMHY HAa KaTHOHBI MGTEU'IJ'IOB).

PacuéTHble 3agaun

Pacuérpl maccel BemiecTBa MM O0BbEMa ra3oB IO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;
pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEaKILUH, €CJIU OJHO U3

BCHICCTB UMCCT IIPUMCCH.
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XMMHUS U )KU3Hb

Ponpr xmmuum B 00ecHeYeHHUH DKOJOTHUCCKOM, SHEPreTHYSCKOM M IHIICBOM
0€30MacHOCTH, pPa3BUTUU MeIUIMHBI. [IOHSATHE O Hay4yHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO IOTYYEHUS
BAKHECHMIIINX BEILIECTB.

UenoBek B MUpPE BEUIECTB U MAaTEPUANIOB: BAKHEHIINE CTPOUTEIILHBIE MAaTEpUabl,
KOHCTPYKIIMOHHBIE MAaTe€pHaybl, KpPACKH, CTEKIO, KEpamMuKa, MaTepUasibl JJis
AIICKTPOHUKH, HAHOMATEPHasIbl, OPTaHUUYECKHNE U MUHEPAJIbHBIC YA00pEHUS.

XuMHUSIT W 300pPOBbE YEIOBEKA: IMpPaBUJIa HMCMHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB; IpaBuja 0€30IacHOI0 WCIIOIb30BAaHUS IperapaToB OBITOBON XWMHH B
MMOBCEIHEBHOM JKU3HU.

MexknpeaMeTHbIe CBA3H

Peanmzanusi MeXNpeIMETHBIX CBSI3€H MPU M3yYCHUH OOINCH W HEOpraHW4YeCKOM
xuMud B 11 kacce oCyliecTBISIETCSl Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATHUWA, TaK U MOHATUH, SBIAIOMIMXCA CUCTEMHBIMU IS OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TTOHSATUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOpUsI,
aHajau3, CHUHTE3, Kiaccu(uKaiusi, MNEPUOJUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, dHEpPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
HU30TOIl, PAJIMOAKTUBHOCTh, MOJIEKYJA, YHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHME BEIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHMIIBI UX
W3MEpPEHUSI, CKOPOCTb.

buonorus: knerka, opraausm, sKocucrema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAaMUHBI, OOMEH BEIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJBI, MOJIE3HbIE HCKOMAeMbIe, TOILIMBO,

pecypchl.
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TexHomorusi: XMMHYECKas IMPOMBINIJICHHOCTb, MCTAJLIYpPrusa, IIPOU3BOACTBO
CTPOUTCIIbHBIX MaTCpUaJIOB, CEIbCKOXO3SMCTBECHHOE IMpOn3BOACTBO, IIHIICBAA
IMPOMBIIIJICHHOCTD, (I)apMaHCBTI/I‘ICCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHX  IIpClapaTroB, IMPOU3BOACTBO KOHCTPYKIMOHHBLIX MAaTCpHaAJIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIAA U HEOPTAHUYECKASA XUMUS»

YIIAYBJIEHHBIN YPOBEHD

Teopernvyeckne 0CHOBbI XUMHUM
Atom. CocTaB aTOMHBIX sA€p. XUMHYECKUH 31EMEHT. M30TOnbL

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIU3M, JIBOMCTBEHHAs npupoaa 3JCKTPOHA.

CrtpoeHue 5JIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUYECKUE

YPOBHH H TIOAYpOBHH. ATOMHbIe opOutanu. Kriaccudukamms XuMHYECKHX

AJIEMEHTOB  (S-,p-,d-,f-3meMenThl). PacmpeneneHue dJIEKTPOHOB 1O AaTOMHBIM

opOuTansaM; OPUHIUI MUHMUMYMa JHepruu, npuHuun [laynu, npaBuio XyHna.
DOnexkTpoHHbIe KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM, SJIEKTPOHHBIE KOH(PUTYpAIIMX HOHOB.

[loHsiTHe 00 OHCPIrun HMOHU3allNHU, OQHCPIrun CpoaCTBaA K 3JICKTPOHY.

DIIEKTPOOTPUIIATEIIBHOCTb.

Ilepuonnueckuit 3akoH u [lepuoanyeckas cuUCTEMa XHUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3p nepuoanyeckoro 3akoHa u llepuoamdeckoil cucTembl
XUMHYECKMX  DJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX U CJIOKHBIX BEIIECTB IO IPYIIIAaM M MEpUoaM. 3HAUYECHNE EPHOJUIECKOTO
3akoHa /I. 1. Menpaeneena.

XuMHu4ecKkass CBsA3b. BHIBl XMMHYECKOM CBSI3M: KOBAJIEHTHAsA, WOHHAs,
MeTainyeckas. Mexanu3zMbl 00pa30BaHUs KOBAJIEHTHOM CBS3U: OOMEHHBIN
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Y JOHOPHO-AKIENTOPHBIA. JHEPrus M IiuHa CBA3U. [10nApHOCTB, HANpPaBIEHHOCTH
YU HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbele cBs3u. BopmoponHas CBA3b.
MeKMOJIEKYIISIPHBIE B3AUMOIEHCTBHUSL.

BaneHTHOCT, M BajJe€HTHBIE BO3MOXXHOCTHM aTOMOB. FI/IGDI/II[I/ISaHI/ISI ATOMHBIX

opOutaneil. CBsI3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C HMX TIE€OMETPUYECKHUM

CTpO€HHEM (Ha NIpUMepe COETMHEHHM 3JIEMEHTOB BTOPOTO EPUOJIA).
[IpencraBieHne O KOMIUIEKCHBIX coequHeHusAx. CocTaB KOMIUIEKCHOIO HOHA:

KOMHHGKCOO6paSOBaTCJ'IB, muranael. KoopjaumHanmonHoe u4Mciio.  HomeHkiatypa

KOMIUIEKCHBIX COENUHEHWHN. 3HadYeHWe KOMIUIEKCHBIX coeaunHeHuil. llouarue

0 KOOPJAMHAILIMOHHON XMMHUHM.

BemectBa ~ MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€HHUsA.  Tumbl
KPUCTAINTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[lonsitue o AUCIICPCHBIX  CHCTCMaAX. Hctunnbie PaCTBOPKLI. [IpeacraBiicHue

O KOJUIOMAHBIX pactBopax. CrnocoObl BbIpAKEHUS KOHLEHTPALMU pPacTBOPOB:
MaccoBasi J0Ji1 BEIIECTBAa B pacTBOpE, MOJIApHAs KOHLEHTpauus. HaceleHHbie
Y HEHACBIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpucTamoruaparsi.

Knaccudukanms u HOMEHKJIATypa HEOPTaHUYECKHUX BEIIECTB. |pHBUATBHBIC
Ha3BaHUS OTJEIbHBIX IPEICTaBUTENIEH HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKMX peakIMii B HEOPraHMYECKOM M OpraHuYecKou
XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAaHEHHS M MPEBpaICHUs
DHEPTrUU TPHU XUMHUYECKUX peakuusx. TemnoBble d(PPEeKThl XUMUYECKUX pPEaAKIUH.
TepmoxuMudecKkre ypaBHEHUS.

CKOpOCTh XUMUYECKON peakiny, €€ 3aBUCHUMOCTh OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHnHbie U reTeporeHHble peakiuu. Karanus u karanu3aTopsbl.

OOpatuMble U HeoOpaTUMBbIE peakiuu. XUMHYeckoe paBHOBecue. KoHcraHTa

XUMHWYCCKOT'O PABHOBCCHIA. CDaKTOpBI, BIIUAIOIIMUE Ha IIOJIOKCHHUE XHUMHYCCKOI'O

PaBHOBCCHA: TCMIICPATypa, AABJIICHUC M KOHOCHTPAIOHWKU BCHICCTB, YUAaCTBYIOIIUX

B peakuuu. [Ipunuun Jle [larense.
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QHGKTpOHI/ITI/I‘-ICCKaﬂ Jucconuanus. CunpHble U ci1aObIe QJICKTPOJIATHI. Crenenn

JUuCConuralnum. HMoHHOE ITpOM3BEACHUE BOIEL. Cpez:a BOJHBIX paCTBOPOB: KHCJIOTHAA,

HeWTpasnbHas, menovyHas. Bomopoansiii mokasarens (pH) pactBopa. ['uaponus cosneid.
Peakiiun noHHoro ooOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiunu. CTeneHb OKuciaeHus. OKUCIUTENb
M BOCCTAaHOBHUTEINb. [Ipomeccel OKHCIEHHWs W BOCCTAHOBJIEHHUs. BaxHeimue
OKHCIIUTENIM W BOCCTAaHOBUTENIW. METOa IJIEKTPOHHOro OamaHca. IJICKTPOIHU3
PacTBOPOB U PacCIIaBOB BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl U3YyYEeHHUS BEHIECTB M HX  IPEBpaIlCHUM:
pa3ioKeHHWe TEepOKCHAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTtopa; MOJEIU
KPUCTANTMYECKUX PEIIETOK; MPOBEJCHUE PEAKIIUM MOHHOTO OOMEHa; Ompe/eeHue
cpeAbl PacTBOPOB C TMOMOIIBI HWHIUKATOPOB; HM3YYCHUE BIUSHHUS PA3TUYHBIX
(GbakTOpoB Ha CKOPOCTh XHUMHYECKOHW PpEaKIUM U TI0JIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranmyeckasi xumust

[Tonoxxenne HeMeTamwioB B lleproanyeckod CHCTEME XUMHYECKHUX HJIEMEHTOB
. 1. MenpaeneeBa 1 OCOOCHHOCTH CTPOSHUSI MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETa/UIoB (Ha MpUMepe Kuciopojna, cepbl, docdopa
U yTIIepoaa).

Bonmopon. Ilonyuenuwe, (Qusnyeckue ¢ XUMUYECKHE CBOMCTBA:  pEaKIHUU
C METaJulaMUd ¥ HEeMETaJIJIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. [ napuabl. ToMIMBHbBIE
DJIEMEHTBI.

['aorensl. Haxoxzaenue B mpupoae, CHocoObl  MOJMydeHHs, (pusnueckue
U XUMHUUYecKue cBoiicTBa. ['amoreHoBosioposibl. BaxkHelme KuciIopoacoaepIKaime
COeMHEHUs TanoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTOCOOBI TOYYCHUS
rajoreHoB. [I[pumMeHeHune rajoreHoB U UX COCIMHEHU.

Kucnopon, o30H. JlabopaTopHble U IPOMBINIJIEHHBIE CIOCOOBI  MOJYYEHUS

KHUCJI0poaa. duznyeckue M XMMHYECKHE CBOMCTBA " IIPUMCHCHUC KHUCJIOpOOa
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1 030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B npupojie, CocoObl MONTy4YeHUs, GU3NUECKIE U XUMUYECKUE
cBoictBa. CepoBoaopo, cyiabduasl. Oxcup cepbi(IV), okcun cepoi(VI). Cepaucras
U cepHasi KUCIOTHI U uX coi. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpumeHenue
CEpBI U €€ COCIMHECHUN.

A3otr. Haxoxnenue B Ipupoje, CrocoObl MOay4YeHus, (PU3NIeCKue U XUMUUYECKHE
cBoicTBa. AMMHaK, HUTpUAbL. OKCHUJIBI a30Ta. A30THCTasi U a30THAsA KUCIOTHI U UX
coiu. OCOOEHHOCTH CBOWCTB a30THOM KHCIOTHL. IIpumeHeHue aszora u €ro
COEJIMHEHUN. A30THBIE Y10OpEHUS.

®ochop. Haxoxkaenue B HOpupoje, CHOcoObl  MOdy4yeHus, (punyeckue
u xumudeckue cpoictBa. Dochuasl u dochun. Oxcunbl dochopa, dochopHas

kuciora v eé coinu. MeradochopHas u nupodochopHas KuciIoTel, hochopucras

u__¢ochopHoBarucras Kucia0Thl. [IpumeHnenue ¢ochopa U €ro CoeauHEHUHN.

docdopHbie yaoOpeHus.

VYrnepoa, HaxoxaeHue B Mpupoje. AIIoTpomnHbie Moauduxanuu. Duznueckue
U XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepojaoM. Okcunu
yriepoaa(ll), okcun yrinepona(IV), yronpHast kucinora v €€ colid. AKTUBUPOBAHHBIN

YroJjib, aIICOD6[II/ISI. DyniaepeHsl, TDadJGH, YIIICPOAHLBIC HaHOTDV6KI/I. HpI/IMCHGHI/Ie

MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIJIEPOJOM, U €TI0 COSAUHEHUM.
Kpemuuii. HaxoxzaeHue B IpUpoae, CHocoObl  MOJAy4YeHUs, (U3NUECKHUE
u xumuueckue cBoiictBa. Oxcuna kpeMHus(IV), KpeMHHEBas KHCIOTAa, CUJIUKATBL
[IpumeneHue kpeMHUs U ero coequHeHuil. CTeKI0, ero nojay4yeHue, BUIAbl CTEKIIA.
[Tonoxenne meraiuioB B [leproanyeckor cucTeMe XUMHUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTHU CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpaHeHHE XUMHUYSCKUX DJIEMEHTOB-METAJLIOB B 3¢ MHOM KOpE.

O6mue ¢usnueckue CBOMCTBa MeTawoB. [IpuMeHeHWe MeTamioB B OBITY
U TexHuke. CITaBbl METaJLJIOB.

DNEKTPOXUMHUUECKHUI Psii HAMpsoKeHU MetaiioB. O0mue cmocoObl MoTydeHus
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METAJUIOB: TUAPOMETAJUTYPrHsl, TUPOMETALTYPIrusi, 3neKTpoMmeTamyprus. [lonarue
0 Koppo3uu MeTaiioB. CriocoObl 3alIUTHI OT KOPPO3UH.

OO6mas xapakrepuctuka wmeTawioB [A-rpynnsl Ileprognyeckoit  cucTembl
XUMHUYECKUX 3JIeMEeHTOB. Hatpuii n kanumii: momydenue, pu3nyeckue U XUMHUUYECKHUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHEHHUI.

OOmas xapakrepuctuka MetawioB IIA-rpynmer  Ileproguyeckoil  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. MarHuii u KaJblluii: Moy4eHue, (Pu3ndeckrue 1 XUMHUIECKUe
CBOIWCTBA, NMPUMEHECHUE MPOCTHIX BEIIECTB M MX coeauHEHH. JKECTKOCTh BOJbI
U CIOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TONy4YeHue, (PU3MyYeckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOr0  BEIIECTBA M €ro  COCAMHCHUN. AMQOTEpHBIE CBOHCTBA OKCHJIA
Y TUIPOKCUA ATFOMUHMUS, TUAPOKCOKOMILIEKCHI aJTFOMUAHMUSL.

OOmasi ~ xapakTepucThka  MeTauioB  moOouHblx  moarpynn  (b-rpymm)
ITepnoauueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyYeckne W XUMUYECKHE CBOWCTBa XpoMa M ero coeauHeHui. OKCHIbI
u rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, HX
OKHCJIMTEIbHBIE CBOMCTBA. [lonyUueHrne u npuMeHeHrne Xpoma.

®u3nyecKkue U XMMHYECKHE CBOMCTBA MapraHiia U €ro CoeIuHeHni. BaxkHenmme
coenuHenus wmapranma(ll), wmapranna(IV), wapranma(VI) wu  wmapranma(VIID).
[lepmaHraHart Kanusi, €ro OKUCIUTEIbHBIE CBOWCTBA.

@u3nuecKkue M XHUMHUYECKHE CBOMICTBA Xejle3a W ero coeauHeHuil. OKCuipl,
ruapokcuansl U conu skene3a(ll) u xenmeza(lll). Ilonyuenue u nmpuMeHeHUE Keme3a
Y €T0 CILIABOB.

POuU3UUEeCKUe U XMMHUYECKHE CBOWCTBA Meau U e€ coeauHeHud. Ilomydenue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHU.

[{unk: monmyuenue, GU3HMUECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA
OKCHJAa W THAPOKCHJIA LHMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. lIpuMeHeHune nuHKa

1 €r0 COCIUHCHUIM.
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DKCIIEPUMEHTAIbHBIE METOJIbl U3YUYCHHS BEIIECTB M UX MPEBPALICHUN: U3YUYCHHUE
o0pa3IioB HEMETauIoOB; TOpeHue cephbl, (pocdopa, xene3a, MarHus B KHUCIOPOJE;
M3yYECHUE KOJUIeKUMU «MeTamnpl | CIUIaBbDy;, B3aUMOJEUCTBUE  IIEJTOYHBIX
W IIEJOYHO3EMEIIbHBIX  METAIOB €  BOAOM  (BO3MOXXHO  MCIIOJIB30BaHHE
BUJICOMATEpUAJIOB); B3aMMOJICMCTBUE IIMHKA U JKejie3a C pacTBOpaMU  KHUCIIOT
Y 1IEJI0YEH; KaUECTBEHHbBIC PEAKIINA HA HEOPTaHMYECKUE aHHOHBI, KATHOH BOJIOPOAA
Y KaTUOHBl ~ METAJUIOB;  B3aUMOJCWCTBUE THUIAPOKCUIOB aAJFOMUHHUS W IIUHKA
C pacTBOpaMH KHUCJIOT W LIEJIOYEH; PELICHUE DKCIEPUMEHTAIIbHBIX 3a7ay [0 TEMaM
«lanorens»y, «Cepa ue€ coeauHeHUs», «A30T u pochop U UX COCTUHECHUS,
«MeTauibl TJIaBHBIX TOATPYIID», « MeTallibl TOOOYHBIX TOATPYIIID.

XHUMHS U JKU3Hb

Ponp xumuu B o6ecriedeHun yCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA.

IToHsiTHE O HAYYHBIX METOJAX MO3HAHUS U METOJ0JIOTMUA HAYYHOT'O UCCIIENOBAHUS.

Hay4unble mpuHUHIBI OpraHu3alii XUMAYECKOTO MTPOU3BOACTBA. [IpoMbIlLIEHHbIE
CrocoOBI TOJIYYEHHUS BaXKHEHIIIMX BEIICCTB (Ha MpHUMEpE MPOM3BOACTBA aMMHAKa,
CEpPHOM KHCJIOTHI, MeTaHoJia). [IpOMBIIIIIEHHBIE CIIOCOOBI TOMYYEHHS METAJIOB
Y CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl U €ro MOCJIEACTBHUS.

HDO6HCM& HeDeDa60TKI/I OTXO0A0B 1 TOOOYHBIX IMPOAYKTOB. Ponb XUMHHN

B 00€cIeueHnr IHEPreTuyeckon 0e3onacHoCTy. [IpUHIMIBI «3€EHON XUMUM.

Xumus 1 340poBbe desoBeka. JlekapcrBenHble cpeacrtsa. [IpaBuna ucnonb3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poiib XUMUM B pa3BUTUU MEIULIVHBL.

XUMHS THIIUA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe J00aBkU. Ponb Xxumun
B 00€CIeUYeHNN TUIIEBOI 0€30M1aCHOCTH.

Kocmernueckue u mnapdromepHble cpenactBa. boitoBas xumus. Ilpasuiia
0€30MacHOr0 UCTOJIb30BAHUS MPEMAPATOB OLITOBON XUMHUH B ITIOBCETHEBHOM KU3HH.

XAMHSI B CTPOMTENIBCTBE: BAXKHEHMIIME CTPOUTENBHBIE MaTepHaibl (LIEMEHT,
OCTOH).

XHUMHS B CeITbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpalibHbIC yA00pEHHUs.
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CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.

Marepualibl 415 SIeKTPOHUKH. HaHOTEXHOJIOTHM.

PacuéTnble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00BbEMA Ta30B MO H3BECTHOMY KOJMYECTBY
BEII[ECTBA, MACCE WM 00BEMY OJHOTO W3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB; MaCChI
(oO0bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIIM OJIHO M3 BEIIECTB UMEET
npuMecH; Macchl (00b€Ma, KOJIMUECTBA BEIIECTBA) MPOYyKTa PEaKIMH, €CIIU OJIHO U3
BEIIECTB JIAHO B BHUJIC PACTBOPA C OMPEIECIEHHOW MACCOBOW JIOJIEM PACTBOPEHHOTO
BEIIIECTBA; MACCOBOM JIOJIM M MOJIAPHOM KOHIIEHTPAlLIMKU BEILIECTBA B PACTBOPE; JTOJIU
BBIX0/Ia MPOJYKTA PEAKIIMU OT TEOPETUUYECKH BO3ZMOKHOTIO.

MexnpeaMeTHbie CBA3H

Peanuzariusi MeXNpeaIMETHBIX CBS3€M NMPU M3YyYEHUH OOIICH W HEOpraHWYeCKOM
xuMud B 11 Kacce oCyIiecTBISIETCS Yepe3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAay4yHbIX T[IOHATHM, TakK M TIOHATUW, MNPUHATHIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TOHSTHUS: SBJIEHUE, HAay4dHBbIM (akT, TUIOTe3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCH(pHUKAIUs, IMEPHOIUYHOCTh, HAOJIOJICHHE,
M3MEpPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

dusuka: MmaTepusi, MUKPOMHUP, MAaKpPOMHUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIEeTUYECKUI yPOBEHB, BEIIECTBO, TEJNO,
00bEM, arperaTHOE COCTOSIHHME BEIIECTBA, UCaIbHBIN Ta3, (pU3NYECKUE BEIUYHHBI,
€AMHUILIBI UBMEPEHUS, CKOPOCTh, YHEPTHUSI, Macca.

buomorus: kierka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MeTadoInu3M, MaKpo-
U MHUKPOAJIEMEHTHI, OCJKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'ecorpadms: MuHEpanabl, TOPHBIE TMOPOABI, IIOJIE3HBIE KMCKOIIaeMble, TOILIMBO,

pPECYPCBL.

TexHonorusi: XUMHUUECKas MMPOMBINIJICHHOCTb, MCTAJUIYPIHsA, CTPOUTCIIBHLIC
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MaTcpUualibl, CEIbCKOXO3SMCTBECHHOE MMpon3BOACTBO, IMHMIICBAA IIPOMBINIIICHHOCTD,
@apMaHCBTHqCCKaH IMPOMBINIJIICHHOCTDL, IMPOU3BOACTBO KOCMCTHUCCKHUX IIPCIIapaTOB,
MMPOU3BOACTBO KOHCTPYKHMOHHLIX MATCpHUAIOB, OJJICKTPOHHASA IPOMBIIIICHHOCTD,

HAaHOTCXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMWUSD»

10 KIIACC «OPTAHUYECKAA XUMUSA»

Ba3oBblii ypoBensb (1 4ac)

Yrayo6aénnblii ypoBenb (1+4 yaca)

Kou-Bo Kou-Bo
4acoB Pa3znen 1. Teopernueckne ocHOBBI oprann4veckoit xumuu (3 1)\(15 u) 4acoB
3u Tema 1. IIpeamer oprannyveckoii xumun. Teopusi XMMHU4ECKOT0 CTPOCHHUSI OPraHUYECKUX 154
COeTUHEHU
| [Ipenmer OPraHUYECKON XUMUHU: eé

BO3HHUKHOBCHHUC, PASBUTUC U 3HAYCHUC B IIOJIYYCHHHU

HOBBLIX BCIHICCTB W MATCPUAJIOB. JIeMoHCcTpanuu: —

O3HAKOMJICHUE C 00pa3liaMyd OPraHUYECKUX BEIIECTB
W MarepuajaMM Ha WX OCHOBE, — OIBITHI IO
MPEBPALICHUI0  OPraHMYECKHWX  BEIIECTB  MpHU
HarpeBaHuu (IIaBjieHUE, OOYTIIMBaHUE U

rOpeHue).

JJICKTPOHHOE CTPOEHHE aToMa YTiepoja:
OCHOBHOE M BO30YXIEHHOE COCTOSHUS.

BajieHTHBIE BO3MOXHOCTH




aToMa yriaepoaa. THIBI  THOpPHUIU3AIMd  ATOMHBIX
opOuTanei yrieposa.

XUMHYECKasT CBs3b B OPraHUYECKUX COCAUHEHHUSIX.
Mexanu3mMbl 00pa30BaHUs KOBAJICHTHOU CBsI3YH

(OOMEHHBIN M TOHOPHO-AKIIETITOPHBIN).

Tunel nepekppIBaHUsl AaTOMHBIX OpOUTaNIed, ©- U T-

CBA3H.

Teopust CTpOEHUS OPraHUYECKUX COEAUHEHUM
A. M. BytiepoBa, €€ OCHOBHbIEC MOJIOXKEHUS.
CtpyKTypHBIE dbopmybl OpraHUYECKUX
BelllecTB. ['oMoorusi, u3omepusi. XuMH4ecKast
CBS3b B OpPraHMYECKUX COCIAMHEHUSAX —
OJIMHApHBIE U KpPAaTHbIE CBSI3U. G- U T-CBS3HU.
JlaGopaTOpHBI OMBIT: — MOJCITHPOBAHUE

MOJICKYJI OPraHN4YCCKHUX BCIICCTB.

OpnunapHas, OBOWHas M TpoWHas CBA3b. CrocoObl

pas3pbiBa CBSI3CH B MOJICKYJIaX OPraHn4CCKUX BCUICCTB.
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[Tonsitue o cBOOOAHOM pagukane, Hykiaeoduie

1 DJIEKTpodue.
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CtpykrypHble  (QOpMyJbl  pa3iHYHBIX  BUJOB:
CKeJIeTHas. Buabl u3oMepuu: CTpyKTypHas,

IPOCTPAHCTBEHHAS.

CtpyKkTypHas U NPOCTPAHCTBEHHASI H30MEPUHU.

DnekTpoHHbIE YPHEKThI B MOJIEKYJIaX OPTaHUYECKUX

coenuHenuii . UuaykTuBHBIN 2P dekT

OnekTpoHHBIE YQPEKTHI B MOJIEKYJIaX OPTaHUYECKUX

coeHeHUN. Me3omMepHbIi 3P heKT.

Pemienue 3a1a4 v yrpa)xHEHUN 110 TEME
« DnexTpoHHbIe 3()(PEKTH B MOJIEKYIaX OPraHMYECKUX

COCIMHEHUI.

[IpencraBnenue 0 KJ1accuuKanuu

OpPraHUYCCKUX BCIICCTB.

Howmenxkiarypa

OpraHNUYEeCKUX COCTUHEHUH (CuCTeMaThuyecKast)

W  TPUBHAIBHBIC  Ha3BAHUSA
MPEICTABUTENIEN KIIACCOB
OPraHUYECKUX BEILIECTB.

BAXKHEUIINX

[s})




OcoOeHHoCTH U K1accuukanms OpraHUYeCKUX
peaxuii. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKLUN
B OPraHUYECKOW XUMHHU.

OKCHEpUMEHTAIBHBIE METOJ/Ibl M3YYEHHUS! BEIECTB U HX
IPEBPAILCHHUI: KaueCTBEHHOE OOHapy’>KEHHE Yyriepoaa
Y BOJIOPOJIa B OPraHUYECKUX BelllecTBaxX. BrpluMcieHus:
— OIpeJeieHHe MOJIEKYJIIPHOMN bopmybl

OPraHu4CCKOro BCIICCTBA 110 MaCCOBBIM JOJIsIM
QJICMCHTOB, BXOAAIIINX B €I'0 COCTAaB.
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Pa3znen 2. Yraesogopoani (14)\(40)

2

Tema 2. [IpenesibHbIe YI1€BOAOPOIAbI — AJKAHBI, HUKJI0AJTKAHBI

10 4

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUH P,
MeraH 1 3TaH — NPOCTEUIINE ITPEICTABUTEIIN

aJIKaHOB: (PM3UYECKUE CBOMCTBA.

HomMmeHknaTypa u u3oMepus aakaHOB. DIJIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuaM3anys aTOMHBIX OpOuUTanel yriepona,

o-CBA3b. KoHbOpPMEDEI.

Jemonctpauus: PU3UYECKUE CBOMCTBA QAJIKAHOB
(pactBopuMocTs). [ IpakTnueckaspabora Nel.

«HOJIy‘IGHI/IC MCTaHa U U3YUCHUC CI'O CBOMCTB.

MertaH 1 3TaH — XMMHYECKHE CBOMCTBA (peakLuu
3aMEILEeHUs U TOPEHUS ), HAX0XK/IEHUE B IPUPO/IE,

IMOJYUYCHHUC U IIPUMCHCHHC.

XUMHUYECKHE CBOMCTBA AJKAHOB: M30MEPHU3ALINH,
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JETUJIPUPOBAHUS, [MUKJIA3AII1H, MAPOJIN3a,

KpCKHUHTIA.

[IpeacraBieHrue 0 MEXaHU3ME PEAKIUI

paanKaJIbHOI'O 3aMCIUICHNA.

Pemenue 3aJad II0 TCMC «ANIKaHBI».

[uxnoankanel. OOmas QopMyna, HOMEHKIaTypa H
uzomepusi. OCOOEHHOCTH CTPOCHUSI M XUMHUYECKHX CBOWCTB
MaJIbIX (LIMKJIOTIPOTIaH, IIUKJIOO0yTaH) u

OOBIYHBIX (LIMKIIONICHTAH, IUKJIOTEKCaH )IIUKI0ATKAHOB.

Croco0Obl MOJTy4YeHHUs] MPUMEHEHUE IUKIOATKAHOB.

Pemenue 3amau no teme «l{uKitoankanb.

(6+1)u

Tema 3. HenpeneabHble
YIJIEBOOPOAbI: AJIKEHBI,

AJIRKaJIHCHbI, aJIKUHbI.

Tema 3. HenpenesibHbIe YIiIeBOAOPO/bI: AJIKEHBI,
ajJIKaaueHbl, AJKUHbI (30+2)4.
Tema 6. I'asioreHNPOU3BOAHBIEC

yrJ1eBoa0poaoB (44).

(30+2)u
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AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKAN PAA. OTHIICH u
HPOIUIEH — IIPOCTEUILINE
MPEICTaBUTENN AJTKEHOB: (PU3nyecKue
CBOMWCTBA.

AJIKeHBI: Sp’rHOpUAM3alMs aTOMHBIX OpOMTaseit
yriepoga, o- u 7w-cBa3u. CTpyKTypHass W

reoMeTpuyeckas (LIMc-TpaHc-) H30Mepusl.

Boluucnenusi: — HaxXO0XICHUE MOJICKYJISIPHON
bopMyIIBI OPTaHMYECKOTO COEIMHEHUS TI0 Macce

IIPOJYKTOB CTOPaHUS.

1P

BeluncneHus: — HAaXO0XIAEHUE MOJIEKYJSIPHOM
(bopMyJIbl OPraHMYECKOrO0 COECIMHEHUS MO O00BEMY
IIPOTYKTOB CTOPaHUS.
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OTWIIEH U TPONWIEH — XWMHYECKHE CBOICTBA
(peakiuu  TUJIPUPOBAHMS, TaJIOTEHUPOBAHUS,
rUApaTanuy, OKUCIEHUS U TMOJUMEPHU3alUN),
MOJIy4YeHHEe U MPUMEHEHUE.

XUMHUUYECKUE CBOMCTBA AJIKEHOB.

[lpakTuyeckass  paboraNe 1.
ATUJICHA U U3YUYEHUE €TI0 CBONCTBY

«Ilomyuenue

XUMHUYECKHE CBOWCTBA AaJKEHOB:
IIOJIOKEHUE MIPU JBOMHOW CBSI3H.

3aMCIICHUA B O-

IIpencrasienue 0 MEXaHUu3Me
AJIEKTPOPUIBHOTO MPUCOETUHEHUSL.

peaKIuu

Tema 6. I'asioreHNpPoOU3BOAHBIE YTIE€BOAOPOAOB (luac
u3 4): DIEKTPOHHOE CTPOEHUE TAIIOr€HOMPOU3BOIHBIX
yriIeBoopoaoB. JlemoHcTpanys: PU3nd4ecKku CBOMCTBA
YTJIEBOJIOPOJIOB (PacTBOPUMOCTH) YIJIEBOJOPO/IOB.

XUMHUYECKHUE CBOMCTBA AJIKEHOB.(COCTaBJICHUE
ypaBHEHHU MO 1IeMOYKaM MPEBPaICHUI )
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Brruucnenus: OIPENICJIEHUE  MOJICKYJISIPHOU
(GbopMyJibl OPraHUYECKOro BELIECTBA MO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIIMX B €0 COCTAB.

1P

JlaGopaTopHbIl  ONBIT MOJIEIMPOBAHUE
MOJIEKYJI YIJIEBOJOPO/IOB "
raJIOr€HOMPOU3BOIHBIX Breruucnenus o
YPABHEHUIO XMMHUYECKOM peakuud (Macchl,
00BbEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA HIIU
MPOJyKTa peaklMy MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WU
MPOJYKTOB PEAKIUN)

Tema 6. ['anoreHnpou3BoAHBIE YTIEBOIOPOIOB (2 yac
3 4); Peakuum 3aMmenieHuss rajoreHa  Ha
TUAPOKCOTPYIILY Y HUTPOTPYIIILY.

Peakiuu 3amerieHusi rajioreHa Ha THAPOKCOTPYIIITY,
HUAHOTPYNIY | aMHUHOTPYIIITY.

Tema 6. ['anoreHnpon3BoHbIE YTIEBOAOPOIOB (3 yac
u3 4): JlelicTBue Ha rajoreHIpOU3BOIAHBIE BOIHOTO
M CIMPTOBOIO  pacTBopa WIEIOYM.
B3anmopnencTBre OUrajgoreHajJkaHOB C MarHueMm H
LUHKOM.
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Ankanauensl. byraauen-1,3 u MetmiOyTaaueH-

1,3: crpoenue.

ANKaJIueHbl: N30JUPOBaHHbIE, KYMYJIHPOBAHHEIE.
OcobGennoctu AIIEKTPOHHOTO CTpOEHUS
Y XUMHUYECKUX CBOMCTB CONPSKEHHBIX TUCHOB,

1,2- u 1,4npucoenunenne.

Crioco0mb1 MOJIYUYCHUA U IPUMCHCHHNC aJIKaIUCHOB.

AJKaaueHpl: BaKHEUIINE XUMHUYECKHE CBOMCTBA

(peaxuus MOJIMMEPHU3AIIUN ). [Tomyuyenue
CUHTETUYECKOTO KayudyKa u PE3UHBI.
JlaGopaTopHBIN OMNBIT: — O03HAKOMJIEHUE C

o0pa3amu 1maacTMacce, KayaykoB U PE3UHBI.

Pemenue 3aJad "u ynpamHeHm”I I10 TCMC
«AJIK&I[I/IGHBI»

Pemenune 3a1a4 1 yrnpaxHEHUM 10 TEME
«AJIKaIUEHbI»
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Tema 6. ['anoreHnpon3BoHbIE YIIEBOJOPOAOB (4
yac u3 4): Ilonsatue o MeTAIOOPraHUYECKUX
coequHeHusx. Micnonp3oBanue
rajJlOreHIPOU3BOJHBIX B OBITY, TEXHHKE U B
XUMHUYECKOM CHHTE3E.
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Breruuciienus: onpenenenne 40U BbIX01a MPOAYKTa

pC€akiun OT TCOPCTUUCCKHN BO3MOIKHOIO.

1P

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, 1

TOMOJIOTUYECKAN PsAd. ALETWIEH — NPOCTEUIINN

IIPEACTABUTENb AJIKUHOB: COCTAB, CTPOCHHE,

¢bu3nUecKue CBOMCTBA.
OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYJl ~aJKWHOB, Sp-TUOpUIU3ALMS aTOMHBIX
opOuTaneii yrieposa.
XUMHYECKHUE CBOMCTBA: TMMEPU3ALAN U 1
TPUMEPHU3ALNH, OKUCIICHUSL.
KucnoTtHble cBOIICTBA aTKMHOB, UMEIOITUXKOHIEBYIO 1
TPOMHYIO CBsI3b.
KauecTBeHHbIE peakuu: Ha TPOUHYK CBS3b, 1
B3aMMOJCHCTBUE  aAlETWIEHa C  aMMHA4HbIM
[PacTBOPOM OKCHAA
cepeopa(l).
[TpakTuueckas padota Ne 3. [Tonyudenue areTuneHa 1

Y U3y4YE€HUE €T0 CBOMCTB.

AHCTI/IJIGH: XUMHYECKHE CBOMCTBA (pCaKHI/II/I
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TUAPUPOBAHUSA, TaJlOTEHUPOBAHUs, THApPATALWH,

rOpeHusl), MOJyYeHUE U MPUMEHEHHE.

2+1)u Tema 4. ApomaTnueckue yriieBoa0po/bl (10+1)u
1 | Apensl. benson: cocta, ctpoeHue, PU3NIECKUE U 1
XUMHUYECKHE CBOIMCTBA (peaKIMy rajJoreHupoBaHus
Y HUTPOBAHUSI ), TOJTYyUYECHHUE U PUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPLI 1
apoMaTH4ecKux  coeauHeHui.  JlabopaTopHbIii
onbIT: MojenupoBaHre MOJEKYJI apoOMaTHUYECKHUX
yrieBoaopoaoB. llpencraBieHne 0 MexaHU3MeE
PEeaKIMiA MIEKTPODUIBLHOTO 3aMEeIIEHUS.
Brruncnenus: — yCTaHOBJIEHUE CTPYKTYPHOR 1P
(bopMyJIbl OPraHUYECKOI0 BEIIECTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB WJIM CITIOCOOOB MOJyUEHHUS.
1P| Tonyon: cocrtaB, crpoeHue, (U3UYECKHUE W 1

XUMHYECKHE CBOMCTBA (DeaKHI/II/I raJorcHrupoOBaHU

u HI/ITDOBaHI/IH), IOJYYCHHNEC U ITPUMCHCHHC.

TokCcUYHOCTH ApCHOB.
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[IpencraBnenre 00 OPHEHTHPYIOLIEM JEHCTBUU
3aMecTuTeNed B OCH30JIbBHOM KOJbIIE Ha IpUMEpe
ANKUIBHBIX paanKasosB, KapOOKCUIIBHOI,
TMAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB

raJIOICHOB.

XUMHUYECKUE CBOICTBA OeH3o0J1a U €10

TOMOJIOI'OB: OKHCJICHHE TOMOJIOTOB O€H30I1a.

['eneTnyeckas CBS3b yIi€BOIOPOJIOB,

IMPpUHAAJICKAIHUX K PA3JIMYHBIM KJIaCCaM

CriocoObl NOJIyYEHUS apOMATHYECKUX

YTIICBOIOPOJIOB.

OCOOEHHOCTH XMMHYECKHX CBOWMCTB CTHPOJIA.

[Tommmepusanus ctupoa.
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Brruncnenus: — YCTaHOBJIEHHE CTPYKTYpPHOU
(GbopMyJIbl OPraHUYECKOTO BEIECTBA HA OCHOBE €0

XUMUYECKUX CBOMCTB HJIN CIIOCOOOB IMOJIYyUCHUA.

2

Tema S. IIpupoaHbIe HCTOYHUKH YIJIEBOJIOPOI0B U UX MepepadoTKa

(10 )u

1 [TpupoaHbIe

Hedts u

[Ipuponaueiii Ta3 W TOMYTHbIE HE(TSIHBIE Ta3bl.

ec

nepepadoTKu He(TH: MEPEroHKa, KPEKUHT

(TepMUYECKH, KATaTUTUYECKUI ), TUPOJIU3.

HNCTOYHHNKH YIIICBOAOPOA0B.

npoucxoxaenue. CrocoObl
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['1yGokast nepepabotka Hedtu. PedopmuHr.

I'eneTnyeckas cBsI3b MCKAY PAa3JIMIHBIMHA KJIaCCaMH

YIJIEBOJOPOOB.

I'eneTnueckas cBsI3b MCXKAY pa3JINn4YHbIMHU KJIaCCaMH

YIJIEBOJOPOOB.

1P

[TponykThl nepepabOTKu HEPTH, UX MPUMEHEHUE B
MIPOMBINIJICHHOCTH U B ObITYy. KaMeHHBIN yroip u
MPOAYKTHI €ro nepepaboTku. JleMoHcTpalus: —
koJutekiuu «HedTb» u «YTomaby.

Beruucnenus: — omnpeneicHue MOJICKYJISIPHON
(bopMyIIBI KHCTIOPOIOCOAEPIKAIIETO OPTAaHMYECKOTO
BEIIECTBA IO MAacCOBBIM JIOJSIM  DJIEMEHTOB,
BXOJMIIIMX B €ro cocraB; mo macce (00bEMy)
NPOAYKTOB CTOpaHHUS;, MO KOJMYECTBY BEIIECTBA
(Macce, 00bEMY) TPOIYKTOB PEAKIIUU W/WUIU
MCXOJIHBIX BEIIECTB.

Pemenue ynpaxxnenuii mo teme «Y riaeBogopOabI»

Ypok 0000111eHIS MaTepuana TEMBI.

1P
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3ader 1no teme «YTIeBOIOPOIb)

Pa3znen 3. Kuciopoaconepxamue opranudeckue coequHenus (12 1)\(364)

Tema 6. Ciuprtbl. PeHon Tema 7. Cimptbl. ®@eHOJ

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHOI U
ATAHOJ: CTpoeHue, (U3UYECKHE U XUMUUYECKHUE
CBOMCTBa (peakuuu C AKTUBHBIMU METANIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHUE.
Bonoponnele  CBSI3M MEXIYy ~— MOJIEKYJAaMH
criupTOB. JlelicTBME METaHOJIAa M 3TaHOJa Ha
opraHu3M uejoBeka. JlabopaTopHbI€ OMBITHI: —
TOPEHUE CIUPTOB; — OKHUCIIEHUE ITAHOJIA

okcusioM meau(Il).

[IpenenbHble  ONHOATOMHBIE CHUPTHL:  H30MEpPHS,
kinaccupuxanus. PuznyecKkre CBOMCTBA aJKAHOJIOB.

I[CMOHCTpaHI/IH: PaCTBOPUMOCTD CITMPTOB B BOZC.

CnocoObl moJly4eHus: U IPUMEHEHUE OJITHOATOMHBIX

CIIUPTOB.

XHUMHYECKHE CBOMCTBA aJKaHOJIOB: ACTUApaTalu,
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OKHUCJICHHUA, BBaHMO,HCﬁCTBHG C OPTraHN4YCCKHUMU

N HCOPTaHNYICCKUMHU KHUCIIOTaAMMU. _

[IpencraBienne 0 MEXaHU3ME PEAKLIAN
HYKJI€O(UIBHOTO  3aMEILCHHUS.
HemoncTpauun: 1. Bzaumoperictaue
HaTpueM. 2. OKHCIIEHUE 3TUIOBOrO CIIUPTA
OUXPOMATOM Kajusi (BO3MOKHO HMCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB).

9TaHOJIa C

MHoOroaroMHbl€ CHUPTHI. DTWICHIJIMKOIb U
[JIMIEPUH: CTPOEHUE, PUBNUECKHUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICMICTBHE CO IIEJIOYHBIMU

METaJUlaMU,  KayeCTBEHHas  peakius  Ha
MHOTOAaTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M
YEJI0BEKa. IIpumenenue IIMLepyuHa 51
TUIEHr UKo,  JlaboparopHble  OMBITBL: —

B3aMMOJICHCTBHE TIIMIEPHHA C TUAPOKCHUIOM
meau(Il).

Pemenue 3aJa4 I10 TCMC «CHI/IpTBI»

MHoOroaroMHbI€ CIIUPTBI: B3aHMOHeﬁCTBHC

C OPraHu4CcCKUMHU U HCOPIraHMICCKNMHU KUCJIOTaAMMU.

84




[Ipocteie  »dupbl, HOMEHKJIATypa ¥ U30MEpPHS.

[Ipocteie  adupsl. OcobeHHOCTH HUZUIECKUX H
XUMHYECKUX CBOMCTB.

@deHoJI: CTPOCHHE MOJICKYJIbl, (PU3UYECKHE U
XUMHUYECKHe cBoicTBa. TOKCHYHOCTH (heHoa.
[Ipumenenue dhenomna. Beruncnenus
— T10 YPAaBHEHUIO XUMHUYECKON peakinu (Macchl,
00BEMa, KOTMYeCTBa HCXOAHOTO BEIIECTBA WU
MPOAYKTA PEAKIINU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX

BEIIECTB WJIH MTPOIYKTOB PEAKIUN).

@deHoJ: B3aUMHOE  BIUSHAE  THAPOKCOTPYIIIHI U
6en3obpHOr0 sspa. OCOOEHHOCTH XUMHYECKUX
CBOMCTB (peHoa.

KauectBennsie peakiuu Ha (HEHONT
®denondopmanbaeTuIHAS CMOJIA.

[IpakTueckas pabora Ne 4.» « Pemenue
AKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe «CHupTel
U (DCHOJIBIY.

Pemenue 3ajJayd 110 TCMC «DEeHOIBD)

Tema 7. Anbaeruani. KapooHoBbIe KHCIOTBI. Tema 8. Anbaernani. KapooHoBbIe KHCIIOTHI.

85




Ciaoxnbie 3Gupbl

Caoxnblie 3pupbl. Kupsbl

AJbJieTu bl KeToHbl.  Dopmanbaerui,
aleTanbAeTUu]:  CTpoeHue,  (Qusmyeckue u
XUMHUYECKUE CBOMCTBA (peakuud OKHUCICHUS U
BOCCTAHOBJICHHS, = KAYECTBEHHBIE  PEAKIUH).
JlabopaTOpHBIE OIBITHI:

OKUCJICHHE  aJIbJICTUJOB  aMMHUAYHBIM
pacTBOopoM okcuzaa cepedbpa(l) u rugpokcuaom
menu(Il).

n

DNEKTpOHHOE CTPOEHUE KapOOHWIBHOW TPYIIIHI.
I'omonoruyeckne psabl  anpJErHIOB U KETOHOB:
U30MEpUs.

Pemenne ynpaxxuenuit no reme «KapOoHUIbHBIC
COCMHEHUSD)

IIpencraBienue 0 MEXaHU3MeE peaxknum

HVKJIEOMDUIHLHOTO MIPUCOETMHEHUS ATbJIETHIOB.
Pemmenue viipaxHeHui.

dopmaibIeTU/I, alleTATIbJICTH/I: TTOJTYyUYCHHE U
MIPUMEHEHHUE.

AIIETOH: CTPOEHUE, buznueckue U

XUMMYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U
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BOCCTaHOBHeHI/IH), IIOJAYYCHHMC M IIPUMCHCHHMC.

XUMHUUYECKHE CBOWCTBA U METOJIbI ITOTYyUYECHUS
KapOOHWIIBHBIX COCTUHEHUN

Beruucnenus: —  omnpeAcliecHHEe  MOJEKYJISPHOU
(GbOopMyIIBI OPTraHUYECKOTO BEIIECTBA 1O MAaCCOBBIM
JOTISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CrOpaHUs; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UITU
WCXOJHBIX BEIIECTB, — YCTaHOBIIEHUE CTPYKTYPHOUH
(hOopMyIIBI OPTaHIMYECKOTO BEIECTBA HA OCHOBE €T0

XAMUYECKUX CBOMCTB UJIN CIIOCOOOB IMOJIYyUCHMA.

Ypoxk 0600111eHNS MaTepHraia TEMBI.

3auer no Teme «KapOOHMIbHBIE COCTUHEHUS
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OOHOOCHOBHBIE — MpEAE/IbHbIE  KapOOHOBBIE
KUCJIOTBI. MypaBpHUHAsE M YKCYCHasl KHCJIOTHI:
CTpoeHue, PU3NYEeCKre U XMMUYECKUE CBOMCTBA
(coiicTBa, oOOmMe s KiIacca  KHCIOT).
[TpakTudeckas pabora Ne 2. CpoiicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

OCOOEHHOCTH CTPOEHHS MOJEKYJ]1 KapOOHOBBIX

kucior. M3omepus u HOMeHKiaTypa. Bonopoansie

88




CBSI3M MEX]Iy MOJIEKYyJIaMU KapOOHOBBIX KHCIIOT.

OnHOOCHOBHBIE IIpEAEIbHBIE KapOOHOBbIE
KHCIIOTBI:  pEakLUUU C Y4acCTHEM YTJIEBOLOPOILHOIO

paguKaia.

XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

Pemenne ynpaxxnenuii

MypaBprHass W yKCyCHas KHCJIOTBL:  PEaKUus

TepUPUKALINU, TTOJTYYCHUE U IPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

Mmuoroobpasue KapOOHOBBIX KHCJIOT.

Hpe,IICTaBI/ITGHI/I BBICHIHUX Kap6OHOBI>IX KHUCJIOT.
[MaJJbMUTHHOBAs, JNHOJICBAs, JUHOJICHOBAA KMCIIOTHI.

OcobOenHoCcTH CBOMCTB HCIIPCACIIbHBIX
" apOMaTUUICCKHX Kap6OHOBBIX KHCJIIOT, I[I/IKap6OHOBBIX

KHCJIOT, I‘I/I,HPOKCI/IKap6OHOBBIX KHCJIOT.

XVMHUYECKHE CBOMCTBA BRICIIUX KAPOOHOBBIX KUCIIOT.

Pemienue ynpaxHenuii no teme.
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CreapuHoBass ¥  OJIEMHOBas KHUCJIOTBI  Kak
PEACTABUTENIM BBICIIMX KapOOHOBBIX KHCIIOT.
Mpbuta Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIee JICHCTBHE.

[lousTue O CMHTCTHYCCKHUX MOIOIMHUX CPpEACTBAX

(CMCO)
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Pemienre ynpaxHeHU MO TEME.

[TonsiTve 0 MPOM3BOIHBIX KAPOOHOBBIX KHUCIOT —

CJIOKHBIX 3(1)I/Ian, AHTHUAPpHUAAX, TAJIOTCHAHTHAPHAAX,

aMHmZiaX, HUTpHUJIax.

Crnoxuble

KapOOHOBBIX

3(upoB.

3hUpHI

KHCJIOT.

KakK IIPONU3BOJHEIC

I'uaponus

CJIOKHBIX

Crnoxnble 3¢upsl. ['omonoruueckuii psj, oomas

dbopmya, U30MepUs U HOMEHKJIATYPA.

[IpakTruueckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3371a4 1o Teme «KapOoHoBbIe

KUCTOTHI. CloKHbBIE ADUPBD».
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Kupsl. I'maponns xupos. IIpuMeHeHune >XKHpOB.
buonornyeckas posib XHpPOB. BpramciieHus: —
M0 YPaBHEHHMIO XMUMHUYECKON peakuuu (Macchl,
00bEMa, KOJIMYECTBAa MCXOAHOIO BEIIECTBA WM
IPOJyKTa peakuuu @O0 M3BECTHBIM  Macce,

00BEMY, KOJMYECTBY OJHOTO W3 MCXOIHBIX
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BEIIECTB WJIH MTPOJIYKTOB PEAKIIUN).

XKupsi: crpoenue, pusznyeckre CBONCTBA.
Oco0EeHHOCTH CBOWCTB KHPOB, COAEPKALIUX OCTATKU

HEMPCACIbHBIX JKUPHBIX KHUCJIOT. X(I/IpBI B IIpupoAac.

Pemienune ynpaxHenui no teme.

O000111EHME TTO TEME.

KonTponbHas pabora: «Kucnopoaconepxamue

OPraHUYICCKUC COCAUHCHUS).

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

10 g

93




VYrneBoasi: COCTaB, KIaccuduranus
yraeBoAoB (MOHO-, [U- W TIOJUCAXapUIIbI).
['moko3a —  mpocrevmumii  MOHOCAxapunu:
O0COOEHHOCTH CTPOEHHUS MOJEKYJbI, (pu3ndyeckue
U XHMHYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
ruapokcugom menu(ll), okucienne aMmmMuayHbIM
pacTBOopoM okcuaa cepedpa(l), BocctaHoBIeHHE,
OpOKEHUE TIIIOKO3bl), HaXOXJIEHUE B MPUPOJIE,
IIpUMEHEHUE, Onooruyeckast pojab. GOTOCHUHTES.

®pyKTO3a KaK U30Mep TIFOKO3BI.

OnrTuyeckas

H30MEpPHU.

Konpuaro-1rienuas
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TaAayTOMEPUSA HA IIPUMEPE MOJEKVIILI  TJIHOKO3BIL,
npoeknuu Xeyopcea, o.3-aHoMepPbI IITIOKO36L.

Pemmenue viipaxHeHUU 110 TEME.

Monocaxapupl: rajakTo3sa, pubo3a, JI€30K-
cupu6o3a. Du3nvecKkue CBOHWCTBA U HAXOXKICHUE

B pupoze. Jlaboparopuslii onbIT: B3aumonenicteue

pacTBopa IoKo3bl ¢ ruapokcugom meau(1l).

Caxapo3a — MpeACTaBUTEIb JUCaXapuaoB,
TMAPOJIN3, HaXO0XJICHHUEC B opupoac n
IIPpUMCHCHHC. KanMaJI n LOCJII0JI03a KakK

pupoaHble nosuMepbl. CTpOEHHE Kpaxmalla U

LHeuItoa03bl.  Du3uyeckue U XUMUYECKHUE
CBOMcTBa KpaxMmaina (TUIpOIM3, KayeCTBEHHAs
peakuust ¢ uogom). JlabopaTtopHbIil OMBIT: —

B3aNMOJICMCTBUE Kpaxmaja ¢ HOJOM.
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I[PIC&X&pI/II[I)II MaJIbTO3a u JJAKTO34a.
BOCCTaHaBHI/IBaIOHlI/IC 141 HCBOCCTAHABJIMBAIOIIUC

JACaXapUJIbl.

[Monucaxapuasl: raukoreH. CtpoeHue

MaKpOMOJICKYJI I'NTMKOT'CHA.
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XUMHAYECKHE CBOWCTBA LIEJUIKOJIO3bI: THAPOJIN3,

noJiy4eHue 3(pUpPOB LEIUTIOI03bI.

[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,
areTaTHBIN

MIENK).

O0o0061enue mo teme. Tecr.

Pasnen 4. Azorcogep:kamue oprannyeckue coeqrnaeHus (3 9)\(94)

3y

TeMma 9. AMUHBI. AMUHOKHCJIOTHI. bexkn

Tema 10. AMUHBI. AMUHOKHUCJIOTHI. BeJIkn

154

Awmunbl. MeTHJIaMUH U QHUJIMH: COCTasB,

CTPOCHHUC, d)I/IBI/I‘-IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropenue, B3auMOJIEUCTBUE C BOJIOU U

KUCJIOTaMU ).

Kiaccuduxanus AMHHOB: anudaTuIecKue
U aPOMAaTUYECKHCE, NIePBUYHBIC, BTOPHUYHBIE

" TPCTUYHBIC. AMUHBL: H30MCPUs.

CrniocoObl MoayYeHus U MpUMEHEeHue anupaTudecKux
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AMHHOB.

HOHy‘ICHI/IC AaHWJINHA U3 HI/ITp06€H30JIa.

Apomartnueckue amuHsbl. /[nazocoeuHeHus

Pemenune ynpaxHeHui 1o teme.

B3aumHoe BausiHHE rpymnia aTrtoMOB B MOJICKYIIC

AHUWJINHA. OcobeHnocTHn XUMHUYCCKHUX CBOICTB
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anunuHa. KauecTBeHHEBIE pC€aKun Ha AHWJIWH.

AMWHBI: AJTKWJIMPOBAHHUE, B3aUMOJICHUCTBUE

NIEPBUYHBIX aMHHOB C a30TUCTOM Kuciorou. Comm

AJIKUJIAMMOHMUS.
AMHWHOKHUCIIOTBI Kak am(poTepHbIC
OpraHudeckue coeauHeHusd. Dusznyeckue u
XUMUYECKUE  CBOICTBA  aMUHOKHUCIOT  (Ha
npuMepe riauirHa). buonornyeckoe 3HaueHHe
aMUHOKUCIOT. [lenTu bl
Homenknarypa Y U30MEpHsL. OtnenbHbIC
MPEICTABUTEIIM  O-aMUHOKHUCIIOT: TJIMUWH, QJIaHWH,

d)eHI/IJIaJIaHI/IH, CCPHUH, INNIYTAaMHWHOBAaA KHUCJIOTAa, JIJU3HUH,

OUCTCHH. OnTtryeckas HN30MCpHI aMHMHOKHMCJIIOT. D-

n [L-aMUHOKHUCIIOTEL.

Peaxuust monukonaeHcaluu, o0pa3oBaHue MenTHIHON

CBJ3H. HGMOHCTpaHI/IH: PaCTBopCHI/Ie OCJIKOB B BOJC.

benku kak IMPHUPOJHBIC BBICOKOMOJICKYJISIPHBIC

coenuHeHud.  llepBuunasg,  BTOpuMYHast W
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TpEeTUYHAsE CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBa OEJIKOB: THJIPOJU3, JEHATypauus,

Ka4CCTBCHHBIC pPCaKnu Ha OeKu.

JlemoHcTpauuu: — AeHaTypauus OeJIKOB Mpu

Harp€BaHWH, — HBCTHBIC PCAKIINH OCJIKOB.

ITonsarue 00 A30TCOACPNKANHNX T'CTCPOLNKIIMYCCKNX

COCIMHCHUAX. [TupuMHUAUHOBEIE )41 IIYPHUHOBEIC

OCHOBaHUS.

HykJenHOBBIE KMCIOTHL: COCTAB,CTPOCHHUE U
OMOJIOrMYecKas PoJib.

[IpakTruueckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3aga4d I10 TEMC

«ABOTCOL[Cp)KaH_II/IG OpPraHUYCCKUC COCAUHCHU S

O0o0061enue mo teme. Tecr.
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Pazpgeu. 5. BoicokomoJiekyJsipubie coequnenus (29)\(10 1)

Tema 10. Ilnmactmaccol. Kayuykn. Boiokna Tema 11. BeicokOMOJIEKYJISIPHbIE COEIUHEHUS

10

OcHOBHBIE MOHSTHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTENEHb

MMoJIMMCEpHU3allui, CpCaHAsd MOJICKYJIApHAss Macca.
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OCHOBHBIE METOIEI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUN —

IMOJIMMCpHU3alua 1 IOJIUKOHACHCAIINA.

IIpeacraBaeHue O CTCPCOPETYIIAPHOCTHU

)4 HaHMOHeKVHHDHOﬁ CTPYKTYPEC ITOJINMCPOB,

3aBUCHUMOCTD CBOMCTB IMTOJIMMEPOB oT nux

MOJICKVJIAPHOI'O M HAAMOJICKYJIAPHOT'O CTPOCHMA.

HemoHcTpauus o0pa3noB pe3uHbl. Buneodparment
«BynkaHu3anus pe3uHbl». Pellienue ynpaxHeHuu.

[IpakTudeckas padora Ne 7. Pemenue skcrnepumeH-
TalbHBIX  3amay 1o  TtemMe  «Pacmo3naBanume

OPraHUYECKUX COCIUHECHUI.
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[Inactmaccel  (MOAMATHIICH,  MOJHUIIPOIUJIIEH,

IMOJIMBUHWJIXJIOPHU, HOJII/ICTI/IDOJ'I). HarypalibHbIi

U CHHTETHYECKHME Kavuyvkud (OyTaJaveHOBBIN,

XJOPOIIPEHOBBLIM M HM3OIPEHOBBLIN). BosokHa:

HaTYPAJIbHBIC (XJ'IOHOK, mMeEpCTh, IIIéJ'IK),

HCKYCCTBCHHBIC (aHeTaTHOG BOJIOKHO, BHCKOB&),

103




CHHTCTHYCCKHC (KaHDOH 14! H&BC&H) .

JleMOHCTpanus: — O3HaKOMJIEHHE ¢ 0Opas3iaMu
NPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH,

I1acTMacC, Kay4yKoB.

[Inactmacchl:  MOJUMETWIMETAKpWIAT,  IOJIH-
KapOOHaThl, NOJUATWIEHTepedTanaT. YTunuzauus

U iepepaboTKa IIacTuKa. DIacTOMEPBI: CHIIMKOHBI.

HOJ'II/IMCDBI CIICIMAaJIbHOI'O HA3HA4YCHMUA (Ted)J'IOH,

KEBJ1ap, SJICKTPOIIPOBOAAINMEC IMOJIMMEPHI,

ouropasiaraemblie NOJUMEDHI).

[IpakTrueckas pabota Ne 8. Pemenune
3KCIIEPUMEHTAIIBHBIX 3aJ1a4d 1o teMe «Pacrio3naBaHue

miIacTMacCc 1 BOJIOKOH»

Pemenue TecTOBBIX 3aJaHUI 110 TEME.

3auet no teme «llomumeps»

Paznen 6*. UToroBoe nosropenue (14)\(74)
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1P

HroroBasi KoHTpOJIbHAsA padoTa 3a Kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3JIMYHbIMU KJIaCCaMU OPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

3P
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[ToBTOpenue.  Bprumcnenusi: —  OmpeneicHHE
MOJICKYJIIPHOW (DOPMYIIBI OpPTaHMYECKOTO BEIIECTBA
0 MAacCOBBIM JIOJISIM DSJIEMEHTOB, BXOSIINX B €T0
cocTaB; o Macce (00BbEMY) MPOTYKTOB CrOpaHuUsi; Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
PEaKIUy W/WIM UCXOJHBIX BEIIECTB; — yCTAHOBJICHHE
CTPYKTYpHOU (HOpPMYJIBI OPTaHUYECKOTO BEIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB

I[MOJIyUCHUA.

3P

1 u B Hee10, Bcero 34 4,

U3 HUX 2 4 — pe3epBHOE BpeMsl

5 u B Heaearo, Bcero 170 y,

u3 HuX 10 ¥ — pe3epBHOE Bpems
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O IPE/IMETA «XUMMJS»
11 KNIACC «OBIIAA U HEOPTTAHNYECKAS XUMMUSD»

Bba3osblii yposens (1 4ac) Yray0aénnnlii yposenb (1+24aca)
1+4

Komn-Bo

4acoB Paznen 1. Teoperuueckne ocHOBbI Xumuu (1249\36 u)

Komn-Bo

qacCcoB
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3y Tema 1. Ctpoenne aTtoma. Ilepuoanyeckuii 3aK0H u (14 +1) u
IHepuoanyeckasi cucrema Xumnyeckux 3jieMeHToB /I. U. MenneieeBa
1| Xumuueckuii snemeHT. AtoMm. Sapo aroma, 1
U30TOIIBL.
KopnyckyiipHO-BOTHOBON Ayaliu3M, JTBOWCTBEHHAs 2
opupona  3aekTpoHa.  CTpoeHue  3JIEKTPOHHBIX
000JI0YE€K aTOMOB, KBAHTOBLIC YK CJIA.
Pacnpenenenue AIEKTPOHOB o aTOMHBIM 2
opOuTaNsIM; OPUHUMI MHUHUMYMA SHEPIUH, TPUHIUI
[Taynu, npaBuio XyHna.
1 | DnexTponHas 000J104Ka. DHEPrTUYECKue 1
YPOBHHU, NMOAYPOBHU. ATOMHBIE OpOUTAIH, S-, -,
d-anementbl.  OCOOEHHOCTH  pacmpeaesieHus
AJIEKTPOHOB [0 OPOUTAISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX NEPHOJOB. DJIEKTPOHHAS
KOH(UTYpaLKs aTOMOB.
OJNEeKTPOHHBIE KOH(PUTYpALUd AaTOMOB 3JIEMEHTOB 1

IIepBOTO — lICTBépTOFO ICPHUOJ0B B OCHOBHOM
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U BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE

KOH(UTypallid HOHOB.

ITonsarue 06 OHCPIruv MOHM3alIMH, SHCPTHUH CPOACTBA

KDJIEKTPOHY. 3J’IGKTpOOTpI/II_[aTeJ'H)HOCTI>.

Penienue viipa)kxHEHUU Y TECTOBBIX 3aJaHUU 110 TEME.

Ilepnognuecknit  3axkoH u  Ilepmogmueckas
cucremMa  xuMmuuyeckux oajaementoB . WM.
MengeneeBa. CBs3b NMEPUOAUMYECKOTO 3aKOHA M
[Tepnoauueckoit CUCTEMBI XUMHYECKUX
anementoB JI. M. MenaeneeBa ¢ COBPEMEHHOMU
TEOPUEN CTPOEHUS AaTOMOB 3aKOHOMEPHOCTH
W3MCHECHUS CBOMCTB XMMHUECKHMX DJIEMEHTOB
U o0pa3yeMblX HMMHU TIPOCTBIX M  CJIOXKHBIX
BEIIECTB IO TpynIaM M NEPUOJaM. 3HAUYEHUE
nepuoanyeckoro 3akona /[. . Menneneena.
JemMmoHCcTpanus
Buaet  Tabmun — «llepuogmdeckass — cucrtema

XuMHuUYecKux 3jieMeHToB . 1. MenneneeBay»

O000111eHME U cCUCTEMATH3ALUSA 10 TEME.
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Pa6ota ¢ Tecramu B popmate EI'D

YPOK KOHTpOJISI 3HAHUM MaTepuasa TEMBI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. Ctpoenue Bemecrsa. MHOrooopasue BemecTs 204
1 | Ctpoenue BemiecTBa. XUMHUUYECKasl CBSI3b. BUbI 1
XUMHUYECKON CBSI3U (KOBAJEHTHAsl HEMOJSpHAs U
HOJIIpHas, VOHHas, METaJUINYECKas).
MexaHu3Mbl oOpa3oBaHuUs KOBAJICHTHOU
XUMUYECKON CBA3M (OOMEHHBIH W JOHOPHO-
AKIENITOPHBIN). Bonoponnas CBS3b.
BanentHoCTb.
DHeprus u JUIMHA CBsI3H. ITonsAapHOCTS, 2
HAIpaBJICHHOCTh W  HACBIIIAEMOCTh KOBAJIEHTHOMN
cBsa3u. Kparnble cBsa3u. BonoponHas CBA3b.
MeKMOeKyJIJIIpHbIE B3aUMOIEUCTBUSA
BaJIeHTHOCTh M BAJICHTHBIE BO3MOKHOCTH aTOMOB. 2

I'ubpunuszanusa ATOMHBIX opOuTaJIeil. CBs3b

ANEKTPOHHON MOJIEKYJI C Ux

CTPYKTYPBI
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F€OMETPUYECKUM CTPOCHHUEM (Ha npumepe
COEJIMHEHU 3JIEMEHTOB BTOPOT'O MEPUOA).

DIIEKTPOOTPULATENBHOCT. CTENEHb OKUCIEHUS.

WNonwl: kaTtmoHsl W  aHUOHBL.  BelecTa

MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI

KPUCTANIMYECKHUX PEIIETOK U CBOMCTBA BEIECTB.

JemoHcTpanus

Mopenu KpucTajuIM4ecKuX PEmETOK
[IpeacraBieHuss O KOMIUIEKCHBIX  COEIUHEHUSIX.
Cocras KOMILJIEKCHOT'O HOHA! KOMILJIEKCO-

oOpazoBarens, Jurasasl. KoopIMHalMOHHOE YUCIO.

Homenkiarypa KOMILJIEKCHBIX COECNUHEHUN.

3HaUEeHUE KOMIUIEKCHBIX coenuHeHuii. lloHsThe

0 KOOPJIMHAIIMOHHON XUMHUH.

[TonsaTne o mucrniepcHbix cucremax. MICTUHHBIE U

KOJUIOMJHBIE  pacTBOpel.  MaccoBass  A07s

BEIIIECTBA B PaCTBOPE.
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CrocoObl  BbIpaKEHHS! KOHIEHTPALIMH PACTBOPOB:

MaccoBasi JI0JIsl BEIIECTBA B PacTBOpE, MOJIIpHAs
KOHIICHTPALUSL.
Pemienue 3amau mo teme.
Hacrpimennsie 1 HEHACHIIIICHHBIC pacTBOPHI,
pacTBOpuMOCTb. Kpucramioruaparsl.

BoIuncjeHusl ¢ UCIIOJIb30BAaHUEM  ITOHSTHEM

«MaccoBas J0Jisl pacTBOPEHHOIO BEILIECTBAY,
«MOJISIpHAST KOHIICHTPAIIHS»

Pemenue PaCUYCTHBIX 3aJa4 I10 TCMC.

Knaccudukanus HeopraHUYECKHUX COCIMHECHHM.

HomenknaTtypa ~ HEOpPraHMYECKHX  BELIECTB.
I'eneTnueckas CBSA3bP HEOPraHWYECKUX BEIECTB,

IMpUHAAJICKAIUX K Pa3JINYHBbIM KJIaCCaM
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(5+1)u

Tema 3. XuMuueckne peakiuu

(29 +1)u

Boruucienus

— Macchl BemiecTBA WM 00BEMA

HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA,

ra3oB

Macce

10

501041

00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKI[UU BEIIECTB;

2P
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— MAacCOBOM JOJM U MOJSIDHOW  KOHIICHTPALIUU

BCUICCTBA B PaCTBOPC

Borunciienus
— maccel (00bEMa, KOJIMYEeCTBa BEIECTBA) MPOAYKTA
peakiuu, €eciaud OJHO M3 BEIIECTB JaHO B BHJE
pacTBOpa C ONPENEIEHHON MacCOBOM JONEH

paCTBOpéHHOFO BCIICCTBA

Xumuueckas peaxuus. Knaccuduxanus
XMMHUYECKUX PpEAKUMH B HEOPraHUYECKOHM U
OpraHUYECKON XMMHH. 3aKOH COXPAHEHUSI MaCChI
BEILIECTB; 3aKOH COXPAHEHHUS W MPEBPALLCHUS

OHCPIUU Ipu XUMHNYCCKUX PCAKIUAX.

TeruoBble  3Q(dEKTI  XUMUYECKUX  pEaKIu.

TepmoxumMuyeckue ypaBHEHUS.

Broruuncienus

— TEIUIOBOTO 3P QeKTa peakuuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTb  OT

pa3inuuHblX (¢akTopoB. OOpaTuMble peakLuu.
Xumudeckoe paBHoBecue. DAKTOPBI, BIUAIOLINE
Ha  COCTOSHME  XMMHYECKOIO  PaBHOBECHUS.
[Tpunnun Jle Ilarense.

IIpakTHuyeckas padora
Ne 1.

Bnusnue paznuuHbix (aKTOpoB  Ha

CKOpPOCTH XUMHYECKOMN pPCaKuunu.

['omorennble u rereporeHHsle peakuuu. Karanms
Y KaTaJu3aToOPhL.
Koncranta xumuyeckoro paBHoBecusa. DaxkTopsl,

BIIMSIIOLIME HA MOJIOKEHUE XMMHUYECKOTO PaBHOBECHS:
TeMIneparypa, AaBJICHUE W KOHUECHTPAIMUA BEUIECTB,

y4acTByOmMX B peakuuu. [ Ipunnnn Jle [atense.

Pemenne ynpaxxnenuii no reme.
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IIpakTnueckas padora
Ne 2. Bnusinue pasznuusbiX (aKTOpOB Ha MOJIOKEHUE

XUMHYCCKOT'O PaBHOBCCHA.

9H€KTpOHI/ITI/I‘{€CKaH AJUuCCconuralusi. CunbHble U
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cia0ble SJIEKTPONUTHI. Peakinmu HOHHOTO
oOmeHa.
JlaGopaTopHnasi padora

— IIPOBCACHUC pCaKHI/Iﬁ WOHHOT'0 OOMEHa

Beinonnenue yr[pa)KHCHI/Iﬁ nmo temaM: CHIIbHBIC

U clia0blIe SJICKTPOJINTHI. CreneHp AucCconuanmnu.

Peaxiiuu nonHoro oomMeHa.

Pewenue 3ana4 no teme: XuMHU4YECKOE PAaBHOBECUE

CunpHble W ciabbie  amekTponauthl.  Cpena
BOJIHBIX pacTBOpOB BEIIIECTB: KHUCyas,
HEUTpasbHas, IEJI0YHasl.

IloHsiTHE O BOAOPOJHOM  IOKa3aTesie ( DH)

pacTBoOpa. I'mopoms OPraHUYECKUX )41

HCOPraHM4YCCKHNX BCIIICCTB.

JlabopaTopHasi paGora
— OMNpeNeJIeHUEe Cpelbl PacTBOPOB BEUIECTB C

IIOMOIIbIO YHUBCPCAJIBHOI'O HHAUKATOPA.

HMoHHOE  IpOM3BEIACHUE BOJbI. Cpezxa BOJHBIX
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pacTBOPOB: KHUCJIOTHAas, HEUTpaibHas, IIETOYHAs.

Bonoponnsiii mokazarens (pH) pactopa.

I'maponus conen. 3
1 | OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1
JemMmoHCcTpanus
Paznoxxenue mnepokcuaa BOJIOPOJAa B MPUCYT-
CTBUM KaTanuzaTopa. [loHsaTHe 00 3JIeKTpoJin3e
pacIjIaBoB M PacTBOpPOB coJieh. [IpumeHeHue
AIEKTPOJIN3A.
OKUCINTETHLHO-BOCCTAHOBUTEIIHHBIC peaKiuu. 2
Crenenb okucieHusi. OKUCAUTENb U BOCCTAHOBUTEIb.
ITpoueccer OKHCJICHUS 1 BOCCTaHOBJICHMUSI.
Baxnenmumue OKUCIUTEIN M BOCCTAaHOBUTEIH. MeTon
AJICKTPOHHOTO OajaHca
DJIEKTPOJIU3 PaCTBOPOB U PACILJIaBOB BEIIECTB. 2
1P | KontponwHas pabora 1 (1momyroaue) Kontponrhas pabota 1 (Tect B popmare EI'D) 1
Paznen 2. Heopranuueckasi xumus (164\51y4)
(8+1)u Tema 4. HemeTanabl 40+1u
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Boruncienus
— macchl (00bEMa, KOJIMYeCcTBa BEIECTBA) MPOAYKTa
peakuuu, €Cad OJHO W3 BEIIECTB JaHO B BHJE
pacTBOpa C ONPENEIEHHOM MacCOBOM JOJEU

paCTBOpéHHOPO BCIICCTBA

Boiunciaenust
— JIOJIA BBIXOJA MPOAYKTa PEaKIMU OT TEOPETUUECKU

BO3MOXXHOTI'O

Hewmeramisl. [lomoxenue HEMETAJJIOB B

[Tepuoanueckoii CHUCTEME XUMHYECKHX
snementoB JI. M. MenmeneeBa m 0COOCHHOCTH
CTPOEHHUS aTOMOB.

JemoHCcTpanumn

1. O6pa3upl HEMETAILIOB.

Bonopon. Ilomydyenue, ¢usmdyeckne M XUMHUYECKUE
CBOMCTBa (peakluu ¢ MeTaulaMd U HeMeTallJlaMu,
BOCCTAHOBUTEJILHBIE CBOICTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHbBIE pEaKIIMU HA HEOPTAHUYECKUE UOHBI

" KaTHOH BOJA0pOoaa.

I'mapuael. TonMBHbBIEC 3JIEMEHTBL.

®u3NUeCKUe CBOMCTBA HEMETAUIOB. AJUIOTPONUS

HEMETa/NIOB (Ha TMpUMEpe KHUCIOpOa, Cephl,

dbocdopa u yriaeposa).

Kucnopon u 030H. Yriepona, HaX0XkJI€HUE B NPUPOJIE,

AJIIOTPOITHBIC MO,ZII/I(I)I/IKaHI/II/I. AKTI/IBI/IDOBaHHBIﬁ

VroJib, agicoporms. Dviiepersl, rpadeH, VIiiepoIHbIe

HAHOTPYOKHU.

JeMmoHcTpanuu
2. l'openwue cepsl, hocdopa, xeneza, MarHus
B KHCJIOPOJIC.
JlaGopaTopHble ONBITHI.

2. [lony4yenue u coOupaHue razos.

XUMHUUYECKUE CBOMCTBA BAXXKHEUININX HEMETAJIJIOB

rajoreHoB M WX COCJWHEHUU  (OKCHIIOB,

KHCJIOPOACOACPKAIIUX  KHCJIOT, BOOOPOAHBIX
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coenquHeHuid). IlpumeHeHue TrajJoreHoOB U HUX

COEIMHEHU.
I"annorenoBoIOPOIBIL. Baxnenmue KHUCJIOpOA-
COoAEpKaIIUE COCAUHECHUS TaJlOTEHOB.
JlaGopatopHbie Y MPOMBIIIJICHHBIE CrocoObl

IMOJIYUYCHUHS I'aJIOICHOB. HpI/IMeHeHI/Ie rajJorcHoB U HX

COEIMHEHUN.

XHUMHUYECKHUE CBOMCTBA BAXXKHEUILIMX HEMETAJJIOB.
Cepa u e€ coenunenus. (Okcuibl, KUCIOPO-
coJiepKamme KHUCJIOTHI, BOJIOPOJIHBIE
coenunenus). [Ipumenenue cepol u e

COEIMHEHU.

Cepa. HaxoxeHnue B mpupoje, CriocoObl MOJydeHUs,
dbu3uYecKkre U XUMHYEeCKue cBowcTBa. CepoBOIOPO/I,
cynmbunsl. Oxcun cepbl (IV), oxcum cepwr (VI).

CCpHI/ICTaH H CCpHas KHUCIOTBI MW HUX  COJIH.

Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMenenue

Cepbl U €€ COCIMHECHUN.
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JlaGopatopHble ¥ MOPOMBILIUIEHHBIE  CIIOCOOBI
NOJIy4eHHs] Kuciopoja. Puznyeckrue M XUMHUYECKUE
CBONMCTBa KucCiopoaa u o30Ha. [IpumeHnenne

KHUCJI0pOJia U 030Ha. OKCUJIBI U IEPOKCUIBI.

XUMHAYECKUE CBOMCTBA BAKHEUIIINX HEMETAILIOB.

Azota u ero  coenuHeHus.  (Oxkcuubl,

KHCJIOPOACOACPKAINNC KHUCJIOTBI, BOJIOPOJHLBIC

coenauHenust). [[pumenenrue a3ora u €ro

COCJIMHCHMH.
A3oT1. HaxoxxaeHue B pupoje, CrocoObl MOJydeHUs,
dusnueckne ¥ XUMHUYECKHE CBOWCTBA. AMMHAK,
HUTPU/IBIL.
Oxcuasl a3oTa. A30THCTas M a30THAs KHCJIOTHI U MX
coi. OcOOEHHOCTHM CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue a30Ta U €ro COCIUHEHUNU. A30THBIE
yA0OpeHus.

XHUMHUYECKHE CBOICTBA Ba)KHEUIIINX

HeMeTtaioB. @Dochop U €ro CoeAUMHEHUS.
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(Okcunpl,  KUCIOPOACOEPKAIIUEKUCTOTHI,
BOJIOPO/IHBIC COCJIMHEHUS). [Ipumenenue

dbocdopa u ero coeAMHESHUN.

®ocdop. Haxoxaenume B  mOpupoAe, CIOCOObBI
NOJIy4eHHs, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA.
®dochuapt u pochun. Oxcuapt Gocdopa, hochopHas

KHCJI0Ta U €€ COJIN

Meradbochopuags u  nupodochopHass  KHUCIIOTHI,

dbochopucras wu  dbochopHOBATHUCTAS  KUCIOTHL.

[Ipumenenue ocdopa u ero coequHEHUN.

docdopHbie yaoOpeHus.

XUMHYECKHE CBOMCTBA BAXKHEMIIIMX HEMETAJIJIOB
(yrmepoja # KpeMHMs)) M WX COEIUHEHUM
(OKCcHIOB, KHUCJIOPOJICOIEPKAIINX KHCJIOT,
BOJOPOJHBIX coenuHenuil). [Ipumenenue

yriepoaa, KpECMHUA U UX COG,III/IHGHPIﬁ.

OuU3NYECKNe W XMMHYECKME CBOMCTBA  MPOCTHIX

BELIECTB, 00pa30BaHHbIX yriiepogoM. OKcup yriepoaa
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(IT), okcup yrnepona (IV), yroiapHast Kuciaora u eé

COJIN. HpI/IMCHeHI/Ie IMPOCTHIX BCIICCTB,

00pa30BaHHBIX YIJIEPOJOM, U €TI0 COSAUHEHUM.

Kpemuuii. Haxoxaenue B  mpupojie, CIOCOObI

HoJyyeHus, (pU3MUYEeCKMe W XUMHUYECKUE CBOWCTBA.
Okcun  xpemuusa(IV),  kpemHueBas KHCJIOTA,
cuMkaTel. [I[puMeHeHne KpeMHHMS U €r0 CO€IMHEHUN.

CTCKHO, €TI0 IOJIYYCHHC, BUABI CTCKIIA.

1P

Brorunciienus

Macchl BeIeCTBA WM OOBbEMa Tra3oB IO
U3BECTHOMY KOJIMUECTBY BEILECTBA, MAacce WU
00BEMY OJHOTO W3 YYaCTBYIOIIUX B peakluu
BEILIECTB;

— Macchl (00B€Ma, KoMMYecTBa BEIIECTBA)
IPOAYKTOB pEaKlMH, €CIH OJIHO W3 BELIECTB

HMCCT ITPUMCCHU

IpakTnueckne padoTbl

No 3. Pemienue skcrnepyUMEHTANIBHBIX 3a7a4 [0 TEME
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«l"ajmoreusny.

IpakTnueckne padoTbl
Ne 4. Peuienune s3kcriepyuMEHTAIbHBIX 3a7a4 10 TEME

«Cepa u €€ coeIMHEHUSD.

IIpakTn4yeckune padoTbl
Ne 2. Pemienune sKkCiepuMEHTAIBHBIX 33734 110

teme «HemeTamie»

00001enue mo teme . Permenue 3amay.

IIpakTu4yeckue padoThI
No 6. Pelnienue 3KCIEpUMEHTANIBHBIX 3aJ]1ad MO TEME

«A30T, pochop 1 UX coeTUHESHUSD.

KonTpoJsbnas padora 2
O00011eHNE u CUCTEMATHU3ALIUA o TeEME

«Hemeramnely. Pemenne 3anau B hpopmare EI'D

8y

Tema 5. MerasLiibl

43 g
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MerTtasuibl. ITonoxxenue METaJIJIOB B
[Tepuoanueckoit cCUCTEME XUMHUYECKHUX
snementoB J[. WM. MengeneeBa. OcoOeHHOCTH

CTPOCHHSI  JJIEKTPOHHBIX OOOJOYEK AaTOMOB
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MCTAJIIIOB.

JdemMoHcTpanuu

— o0pasIpl METAIIIOB

OO6mast  xapakTepucTuka MeTauioB  [A-rpymnmbl
[leproguyeckold CHCTEMBI XHMHYECKHUX DIIEMEHTOB.
Harpwnii Y KaJuu: [IOJIy4YEHUE, dusnyeckue
U XUMHYECKHE CBOMCTBA, NPUMEHEHHUE MPOCTHIX
BELIECTB U UX COCTMHEHUM.
JdeMoHCcTpanuu

- BzaumopelicTBue MIENOUYHBIX U IIEIOYHO3EMETBHBIX
META/NIOB C BOJAOM (BO3MOXKHO HCIOJIb30BAHUE

BHJICOMATEPHUAIIOB)

O6mias  xapaktepuctuka MeTaioB  [IA-rpymmsl
[Iepponn4eckol CUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Marauii ¥ KaJIbLUN: noyiydeHue,  (usudeckue
U XUMHYECKHE CBOWICTBA, NPUMEHEHHUE MPOCTHIX
BEIIECTB U UX coeauHeHHH. JKECTKOCTh BOJBI

U CIIOCOOBI €€ yCTpaHEHHUS.
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XHMMHYECKHE CBOMCTBAa Ba)KHEHIIMX METAJIJIOB 1

(HaTpWi, KauWi, Kanbluid, MarHui, aJrOMUHUMH,

[IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHHUI.

JlaGopaTopHbIe ONBITHI

— KQYECTBEHHBIC PEAKIIMU HA AaHUOHBI U KATHUOH

aMMOHHUS;

— B3aUMOJICUCTBHUE THUIPOKCUAA ATIFOMUHUSA C

pacTBOpAMU KUCJIOT U LIEIIOYEH;

— KAQUEeCTBEHHbIC PEaKUUH Ha  KATUOHBI

METaJJI0B
AnroMuHM: mody4yeHue, (PU3NUEecKre U XUMHYECKUE 3
CBOMCTBa, MPUMEHEHUE IPOCTOrO BEIIECTBA M €T0
coequHeHU.  AMQOTEpHBIE  CBOWCTBA  OKCHJA
Y TUJIPOKCHIA aTFOMHUHUS, THAPOKCOKOMILJIEKCHI
AJIFOMHUHUSL.
O06o01IeHNE ¥ cCUCTEMAaTH3aINs 110 TeMe « MeTallIbl 2P

riaBHOM nmoArpynme». Tect B popmare EI'D

O6mme  ¢Qusmyeckue CBONCTBA  METAJIIOB.
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CmiaBel MeETAIOB. DJIEKTPOXMUMHUYECKHU Dsif
HaIpsHKEHUW METaJJIOB.
JdemoHcTpanuu
— KOJJIEKIUS « MeTauIbl U CIIaBhIY.
— B3aUMOJEHUCTBHUE MEIU C a30THON KHUCIOTOHN

pa3HH‘IHOﬁ KOHIOCHTPpAaIUN

OOmass  XapakTepuCTUKa  METAJUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoanueckoit  cuctemsl
XUMHUYECKUX 3J€MEHTOB. DU3NUECKUE U XUMUYECKHE
CBOWCTBA XpoMa U €ro coeauHeHul. OKCUbI
u rugpokcuabl xpoma (1), xpoma (III) u xpoma (VI).
Xpomatbl U JUXPOMAThl, UX OKUCIUTEIbHbIC

cBoiicTBa. [lomydeHnue u mpumMeHeHne Xxpoma.

@u3NYECKre U XUMUYECKHE CBOMCTBA MapraHlla U €ro
coenuHeHnui. Baxxnelmue coenunenus mapranua (II),
mapranna (IV), mapranna (V1) u mapraunua (VII).

[IepmaHranar Kajiusi, €ro OKUCIUTEIbHBIE CBOWCTBA.

O6HII/IC CITOCOOBI MMOJIyUCHUA MCTAJIJIIOB.
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Meramryprus

PacnpocTpaHeHHE XMMHUYECKUX 3JIEMECHTOB-METAJLIOB

B 3eMHOI Kope. Pusmyeckre u XUMUUYECKHUE CBOMCTBA

xKeneza U ero coenuHeHWH. OKCHABI, THIPOKCHIBI
u cosiu xkene3a (II) uxeneza (III). Ilomyuenue

" IIPUMCHCHHUC JKCJIC3a U CI'0 CIIJIaBOB.

Menp: mnonyuyeHue, ¢GU3MYECKUE U XUMHUUYECKHUE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BEHIECTBA U €T0
COE€IMHEHU.

[uuk: nomydyeHue, QU3NYECKUE W XUMHYECKHUE
CBOMCTBA, MPUMEHEHHE IIPOCTOTO BEIIECTBA M €ro
coeuHeHn. AMpOTepHbIE CBOMCTBA OKCHIA

W TUAPOKCHUJA IMHKA, THAPOKCOKOMIIJICKCHI HTWMHKA.

Koppozusg wmetawioB. CriocoObl

34Tl OT

KOPpPO3HH. HpI/IMCHGHI/Ie MCTAJILIOB B 6BITy )41

TCXHHKCE.

Brorunciienus

— pac4€Tbl Macchl BellecTBa WK 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB; Pacuy€Thl Macchl (00bEMA, KOTMUECTBA
BEILIECTBA) MPOJYKTOB PEAKIUU, €CIIU OJHO U3
BEILIECTB UMEET MPUMECH;

— pacuéThl Macchl (00bEMa, KOTMYECTBA
BEILIECTBA) MPOJYKTA PEAKIUHU, €CIIU OJHO U3
BEIIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON

MacCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA

IIpakTHyeckue padoThI
No 7. Pemienue sKCIEpUMEHTAIBHBIX 3a/a4 [0 TEME

«MeTaiasl TOOOYHBIX IMOATPYIIID?.

O000111eHMe U cucTeMaru3aius 1o reme: «Oomme
cBoiicTBa MeTayyioB. OOmme crmocoObl MOTYYCHHS

MeTtaiioBy. Pabora ¢ Tecramu B opmate EI'D

IIpakTueckue padoTbl
No 3. PelieHue sKCriepUMEHTAIBHBIX 3a/1a4 110

TeMme «MeTauibly.
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O6o0meHue u cucremMaTusanus 1mo teme «Mertamibl 2
nobouHo# nmoArpynme». Tect B popmate EI'D
O0600111eHMe U crucTeMaTU3aus 1Mo TeMe «MeTtaibhy. 2
TectupoBanue\Pemenne 3agad B hopmare EI'D
1 | 'eneTnyeckas CBsi3b BEILIECTB 1
Brinonnenue ynpaxxnenu no reme «l'enernueckas 2
CBSI3b KJIACCOB HEOPTAaHUYECKUX COCTUHEHUI
TectupoBanue\Pemenue 3a1a4 B popmarte EI'D
O6o0mmeHne M CcuUCTEMaTu3amus [0  TeMe 2
«Hemeramnel. Meramiey. Tect B hopmare EI'D
1 | KonTponsHas pabota 2 1o teme | Kontponbnas padora 3 nmo reme «Heopranmueckast 1
«Heoprannueckas XuMus» XUMUSD)
AHanu3 KOHTPOJIBHOU PabOTHI. 1P
AHanu3 KOHTPOJIBHOU PabOTHI. 1P
Paznen 3. Xumus u xku3nb (44\21 v)
(4+1)u . Tema 6. Xumus " )KU3Hb Tema 6. MeToabl NO3HAHUS B XUMHUH. 21 gac

XUMHUA | JKU3HDL

Ponp xumum B 00€CIIEUCHHH SKOJOTHYCCKOM,
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DHEPTreTUYECKOW W TMHINEeBOW OE30MacHOCTH,
pa3BuUTUM MenuuuHbl. [loHsATHE O Hay4dHBIX
METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX

peaKIuu.

X¥UMHSA TUIM: OCHOBHBIE KOMIIOHEHTHI, ITHMIIEBBIC
noOaBku. Pomp xumum B oOecmedYeHWH IHIIEBOM
oe3omacHoctn. KocMernmueckne u  mapdroMepHbIe
cpeactBa. beitoBas xumus. IlpaBuna OGe3omacHoOro
WCIIOJB30BaHUS CPEJICTB OBITOBON XUMUU

B HOBCCILHGBHOﬁ KHN3HHU.

XWUMHS B CTPOUTENIBCTBE. BakHENIIE CTPOUTEIIbHBIE
maTepuansl  (LIEMEHT, OETOH). XHAMHUYECKOE

3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl U €ro MOCIEACTBUS.

[IpencraBnenust 06 0OMMX HAYYHBIX MPHHIIMIIAX
OPOMBILUIEHHOTO  TOJY4Y€HUS  BaKHEHIIMX

BCIICCTB.

HaquLIe IIPUHOUIIBI  OpraHu3ali XHUMHYCCKOI'O

npou3BojicTBa. [IpoMbITIIEHHBIE CIOCOOBI MOTYyYEeHUS
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BOXHEHIIMX BELIECTB (HA MpUMEPE IPOU3BOACTBA
aMMUaKa, CEpHOU KHCJIOTBI, METaHOoJIa).
[IpoMblieHHBIE CIOCOOBI TOMYyYEHHUST METAIIJIOB

H CIIIIaBOB.

IIpoOnemMa 1iepepabOTKH OTXOJOB M ITOOOYHBIX

IIPOJAYKTOB. Ponp XUMHNHU B oOecrneyeHun

SHEPreTUYeCKor 0e30MmacHOCTH. [IpUHIMIBI «3eIEHON

XUMHUN.

YenoBek B MuUpE BEIIECTB M MaTEpPHUAJIOB:
BaKHEHIINE CTPOUTEIbHBIC MaTepHuaIsbl,
KOHCTPYKIIMOHHBIE MaTepHUajbl, KPaCKH, CTEKJIO,
KepaMMKa, MaTepUalbl U1 JJIEKTPOHHUKH,
HAaHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEpaJIbHbIC

yA0OpeHus.

COBpCMGHHLIC KOHCTPYKINOHHBIC MaTCpHrallbl,
KpaCKH, CTCKJIO, KCpaMUKa.

Marepuaisl g d1eKTpoHuKU. HaHoTEXHOI0THH

XuMHUsl B CEIIbCKOM  XO3siicTBe.  OpraHuyeckue
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¥ MUHEpPAJIbHBIE YI00pEHUS.

1| XumMust ©  300pOBbE  YEJOBEKAa:  IpaBUiA |
WCIIOJB30BaHUs  JIEKAPCTBEHHBIX IIPENapaTos;
npaBuia 0e301acHoro UCII0JI30BaHUs
npenaparoB ObITOBOM XMMHUHU B MOBCEIHEBHOMN
KU3HH
[lonroroBka Kk K\p B ¢opmare EI'D (uactp 1) 1P
[TonroroBka Kk K\p B hopmare EI'D (uactp 1) 1P
[ToaroroBka k k\p B popmare EI'D (uacts 2) 1P
[ToaroroBka k k\p B popmare EI'D (uactsp 2) 1P
1P | UToroBast KOHTposIbHAs paboTa Hrorosas koHTpoasHas padota B hopmare EI'D 1P
Nrorosast kouTposbHas padota B popmare EI'D 1P
AHanu3 UTOTOBOI KOHTPOJIBHOU PabOTHI 1P

1 4 B Hepe10, Bcero 34 4,

U3 HUX 2 4 — pe3epBHOE Bpems

S u B Heea10, Beero 170 4, U3 HUX

10u — pe3epBHOe BpeMs

YpoBeHb 00yueHust

[TpakTuyeckue paboThI

KonTtponbsHbie paboThl

bazoBriit

3

3
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