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HOACHUTEJIBHASA 3AIINCKA

MonenbHass CHHXpPOHHM3UPOBAaHHAS pabodasi mporpaMma Mo Xumuu (0a30BBIA U
yrayOneHHbll ypoBHH) aiisg oOydarommxcs 10-11 kimaccoB cocTaBieHa Ha OCHOBE
CJIEIYIOLMX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®enepanbablii 3aK0H 0T 29.12.20121. Ne273-03 «O06 obpazoBanun B Poccutickoit
Denepannmn»

2. @enepalibHbIN TOCYIAPCTBEHHBIM 00pa30BaTEIbHbIN CTAHIAPT CPEIHETO OOILErO
obpazoBanus ([Ipuka3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit deneparuu
oT 17 mast 2012 r. Ne413»).

3. ®enepanpHas pabodas mporpaMma CpenHero oOuiero oopa3oBaHus IMpeaMeTa
«Xumus» (ans 10-11 kmaccoB o6pazoBaTeNbHBIX OpraHu3aiuii). bazoBeiil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. denepanpHas pabouas mporpamMma cpeaHero oOmiero oopa3oBaHHUs IMpeaMeTa
«Xumus» (anga 10-11 kimaccoB oOpa3oBaTelNbHBIX OpraHu3auuii). YriayOneHHbIN
ypoBeHb. — MockBa, UCMO. — 2025.

c yuérom Konmenmuu mnpenomaBaHusi y4yeOHOro mpenMera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepalinu, peanu3yomux OCHOBHbIE
oOmieoOpa3oBarenbHble  mporpammbl  (yrBepxkaeHa  Pemennem — Komteruu
Munnpocsemienusi Poccun, nporokos ot 03.12.2019r. Ne [1K-4BH) u deaepaiibHOM
paboueil mporpaMMbl BOCIIUTAHUSI.

OcHOBY MOAXOJOB K pa3pabOTKE MOJEIbHOM CHHXPOHU3UPOBAHHOW paboueit
nporpaMMbl  0a30BOTO M YIiIyOJEHHOrO u3yueHusl mnpeamera «Xumus» B 10-11
KJlaccax, K OIpeAeNIeHut0 oOlEed cTpaTerud OO0ydeHHs, BOCIHMTAHHMS U Pa3BUTHS
oOydJarommxcst  CpelcTBaMH  y4eOHOTO  mpeamera  «XUMHUS»  COCTaBUIIU
koHuentyanbHble nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHusl, pe3ylbTaTOB OOyueHUs U TpeOOBaHM K YpPOBHIO MOATOTOBKU

BBIITYCKHHKOB.



W3yyenue mpeamera, pealinsyeMoe B YCIOBUSX JAU(PPepeHIupOBaHHOTO,
npodusibHOro  00y4yeHusi, NpHU3BaHO o0OecleunuTh 00I11e00pa3oBaTeIbHYI0 U
OOIIEKYJIBTYPHYIO IOJTOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOAUMYIO JUISI alanTalliu
UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HHU B COIUYME, a TAKKE ISl POIOKCHHUS
o0ydeHHUsl B CPETHUX CHEIHATbHBIX W BBICIINX YYEOHBIX OpraHU3alUsAX, B KOTOPHIX
XUMUS SIBIISETCSA OAHOU M3 MPUOPUTETHBIX TACIUTIIINH.

B cooTBeTCTBUMM C [aHHBIMU TIOJIOKEHHUSIMU MOJIEJIbHAS CUHXPOHU3UPOBAHHAS
pabouast mporpamMma cpeaHero oOmero oOpazoBaHus (0a30BbI  YpPOBEHb):
yCTaHaBIUBaeT  o00s3aTeNbHOE  (MHBApHMAHTHOE)  MPEIMETHOE  COJEepKaHue,
OTIpe/ieTIsieT KOJTMYECTBEHHBIC U KaUeCTBEHHBIC €T0 XapaKTEPUCTHKHU Ha KaXKIOM dTare
U3y4YeHUs MpeMeTa, IPeyCMaTpUBACT IPUHILIUIIBI CTPYKTYPUPOBAHUSI COJIEPIKAHUS U
pacmpeneneHuss €ro Io KiaccaM, OCHOBHBIM pasliejlaM U TemaM Kypca; Jaér
OpUMEpHOE pachpeiesieHue Y4YeOHbIX 4YacoB M0 TEMaTHYECKUM pasjesam,
PEKOMEHIyeT MPUMEPHYIO MOCIEI0BATENbHOCTh N3YUEHHS OTIENIBHBIX TEM Kypca ¢
y4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH y4eOHOTO
mpoiiecca, BO3pacTHBIX ocoOeHHocTe  yuamumxcs 10-11  kmaccoB;  maér
METOUYECKYI0 HHTEPIIPETALIMIO 1IeJIel U3yUeHHs ITpeIMeTa Ha YPOBHE: COBPEMEHHBIX
NPUOPUTETOB B CHCTEME cpeaHero oOiiero oOpa3oBaHUs, COJEpKATEIbHON
XapaKTePUCTUKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOI 00pa3oBaTeNbHOM
IpOrpaMMbl  CpelHero o01mero o00pa3oBaHus (JUYHOCTHBIX, METANpPEeIMETHBIX,
IPEeIMETHBIX ), OCHOBHBIX BUJIOB yUe€OHO-TIO3HABATEILHON ACSITEIFHOCTA YICHHUKA TIO
OCBOGHUIO cojiepkaHusi npeamera. [lo BceM Ha3BaHHBIM IMO3ULIMSAM B MPOTpamMme
coOmrofieHa npeeMcTBeHHOCTh ¢ DenepanbHOi pabodeil mporpamMmoil OCHOBHOTO
oOmero oopa3oBaHus 1Mo XUMUM (11 8—9 KilaccoB 00pa30BaTENIbHBIX OpraHu3aluii,

0a30BBI YPOBEHB).

MopenbHass ~ CHHXPOHM3MpPOBAaHHas ~ pabouas  mporpamMma  HMEET  Ielb

CUHXPOHU3UPOBATE COACPIKAHUC yqe6H0r0 nmpeaMeTa i1 HU3YUYCHUA IIPCAMCTA



«Xumus» B 10-11 kmaccax B paMkax MyJIbTUHIPO(DUIBHOTO y4eOHOTO TUTaHa.

Ilenmn w 3amaunm ydeOHOTO TpenMeTra «XUMHS» B COOTBETCTBYIOIIEM pa3fieie
IPOrpaMMBbl MPEACTABICHBI COBMECTHO, KaK JiIsi 0a30BOT0, makx u 0is yenyoiéHHO20
VposHeli.

B paznene Ilnmanupyemspie pe3yiabTaThl OCBOCHUS YYEOHOTO TpEeIMeTa «XUMHUSH
CUHXPOHU3AIIMS MpEJCTaBlIeHa B BUE IOMOJHEHUS K 0a30BOMY YPOBHIO, 2 UMEHHO,
[IpenMeTHble pe3yabTaThl, JOCTUTaeMble OOyUYarONIUMUCS Ha YriIyOJEHHOM YPOBHE
U3YUYEHUSI XUMUU, BBIACIECHBI KYPCUBOM.

B pazgenax Copepxanue martepuana U TemMaTHYECKOE IIAHUPOBAHUE HMEETCS
BBIIC/ICHHBIM MaTepuai, MMEIOMMI IMOJYEpKUBAaHME” KaK Ha 0a30BOM, TaKk U Ha
yrayOn€HHOM YPOBHSIX, KOTOPBIM H3ydaeTcs B O3HAKOMHUTEIBHOM TIUIaHE U HE
BKJIIOYAETCS B COCTaB MPEeAMETHBIX pe3ynbTaToB ocBoeHus OOIT COO.

B pasmene Temaruueckoe IUIAaHUPOBAHUE MPUHIIUIT CUHXPOHU3ALUU TPOSBICH
CJIEYIONUM 00pa30oM: Yachl HENETbHON HArpy3Ku Juisl yriayOia€HHOro u 0a30BOTO
YpOBHEW yKa3aHbl TaKUM 00pa3oM, 4TO OJHa TeMa (OJIMH Yac B HEJAEJI0) €uHa JJis
JIBYX YPOBHEH, a OCTaJIbHBIE JIBa Yaca U TeMbI HEJCIbHON HArpy3Ku JJisl yTriayOJIEHHOTO
YPOBHS YKa3aHbl B CTPOKAX HUKE U TOJBKO AJISI 3TOTO YPOBHs. HacTh pe3epBHBIX YACOB
MO3BOJIMJIa BCTPOUTH HEOOXOJIMMOE KOJUYECTBO YAaCOB B TE€Max H3YUYEHHUS, a TaKKe
OpraHU30BaTh U TEMATHUYECKOE MMOBTOPEHUE KaK Ha 0a30BOM, TaK U Ha yIrIIyOJIEHHOM
YPOBHSIX, U UTOTOBOE MOBTOpeHME; B Irpadax «KomnyecTBO 4acoB yKa3zaHbI TaKKe T

4achl, KOTOPBIE B3STHI U3 pe3epBa (yKa3aH CUMBOI «Py).

I[Ipu QopmupoBanuu TemMaTHuecKOTO IUTAHUPOBAHMUS MPEAYCMATPHUBAIOCH
pacnpeziesieHue 4acoB BHYTPH TEM U MEX/1y TEMaMHU C LIEJIbI0 00ecIiedeH s He1eIbHON
Harpy3ku Jjs OOydaromIMXCs, H3Yy4alollMX XWUMHIO Ha YIiyOJEHHOM YpOBHE.
Ilepepacnpenenenue 4acoB MeEXAy HEKOTOPBIMHM TEMaMH IO3BOJWIO COXPAaHUTH

TeMaTHUYECKUU yqe6HLIﬁ 00BEM MaTtcpuajia, UCIIOJIb30BAHNC PC3CPBHBIX YdCOB TAKIKC
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oOecreunio Hajgudhe Y4eOHBIX 4YacoB Ha 0O0O0OIIEeHHE, UTOTOBOE MOBTOPEHUE U
KOHTPOJb y4yeOHOro mMarepuana. Takum oOpa3oM, CUHXPOHH3AIUS TEeMaTHYECKOTO
IUTAaHUPOBAaHUA 0a30BOTO0 W YIIIyOJEHHOTO YPOBHEH HM3yUEHUS XHMHUHU MOJHOCTHIO
COXpaHWJIAa COJEp)KaTelIbHBIM acrnekT mnporpammel KypcoB 10-11 kmaccoB s
MYJIbTUIIPOPUIBHOTO Y4€OHOTO TJIaHa.

JlaHHas mporpaMma SIBJISIETCSl OPUEHTUPOM JJIsSi COCTaBICHUS pabOYMX MpOorpamm,
aBTOpPBl KOTOPBIX MOTYT MPEMAJIOKUTh CBOW MOAXOJ K CTPYKTYpPUPOBaHHIO H
NOCJIEOBATEIbHOCTA HM3YyYEHHs] y4eOHOro Marepuana, a TakKe CBOE BHUICHHE
OTHOCHUTEJILHO BO3MOKHOCTHU BBIOOpa BapHaTUBHOM COCTAaBIISIOLIEH COJEp KaHUsS
IpeIMeTa JIOMOJHUTENBHO K 00s13aTeIbHOM (MHBAPUAHTHON) YacCTH €ro COJIepKaHus B
pamMKax pe3epBHbIX dYacoB. Pe3epB y4eOHOro BpPEeMEHH PEKOMEHAYETCS s
peain3allid  aBTOPCKUX TMOAXOJOB K MCIIOJNB30BAaHUIO PAa3HOOOpa3HbIX (Popm

OpraHM3alMK y4eOHOro Mpouecca.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «XUMMUS»

XuMuueckoe 00pa3oBaHHE, IOIYyYaeMOE BBIMYCKHUKAMH CpPEJHEH  IIIKOJIBI,
SBIIIETCS HEOTHEMJIEMOM YacThio MX 00pa30BaHHOCTH. OHO CIIyKHUT 3aBEepIIAIOIIUM
ATanoOM peau3alli Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEHW, TPUCYIIUX IEJIOCTHONM CHCTEME XHMHYECKOro oOpa3oBaHHs. OTH
IIEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PECHUS U
0011Iei KyJbTYphl YEJIOBEKa, a TAKKE IKOJIOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JIOPOBBIO W TPUPOAHON cpene. Peanmsyercss xumuueckoe 00Opa3oBaHHE
ydaluxcsi CpeHeN MIKOJIbI CPpeACTBAMH yUeOHOTro IpeaMeTa « XUMUS», COACPIKaHUE U
MIOCTPOEHUE KOTOPOTO OTPE/ICICHBI B IPOrpaMMe € YIETOM Crel(DUKU HAYKH XUMUH,
e€ 3HayeHUsl B MO3HAHUU MPUPOJBI U B MAaTEPUATLHOMN >KM3HU OOIIECTBA, @ TAKXKE C
y4€TOM OOIIMX IIeJIe U MPUHIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero od1ero oopasoanus B Poccuiickoit deneparuu. Tak, Hanpumep,

npu  (GopMUPOBAHUM COAEpKAaHUA MpeAMeTa «XHUMHUSD YUTEHbl CIEAYIOoIIHe
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MIOJIOXKEHHS O crienn(rKe U 3HAYCHUU HAYKU XUMUU:

XuUMHUSL KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HIpaeT 0COOYI0 pojb B
COBPEMEHHOW IMBUJIM3ALIMH, B CO3aHUH HOBOM 0a3bl MaTepuaibHON KyJbTyphl. OHa
BHOCUT CBOM BKJaJ B (OpPMHpPOBAHHE DPAIMOHAILHOIO HAYYHOTO MBIIUICHUS, B
CO3JaHUE UEJOCTHOTO MPEACTABICHHUS 00 OKpY)KAIOIIeM MHUpE KaK O €IUHCTBE
NpUPOABl U YETOBEKa, KOTOpoe (POPMUPYETCS B XMMUU HA OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JACTAMU HPUMEHEHUS.

CoBpeMeHHass XUMHSI KaK HayKa CO3MJaTelbHasi, KaK HayKa BBICOKUX
TEXHOJIOTUW HaIpaBjieHa Ha PelIeHUE TII00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA —  CBIPbEBOM, OJHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOU
0e30macHOCT ¥ OXpaHbl 370pOBbS. TE€CHO B3aUMOJCHCTBYS C JIPYyTUMHU
€CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOThEMIIEMON YaCTbl0O MUPOBOM KYJIBTYPBHI,
HEO0OXOIMMbBIM YCIIOBUEM YCIIEUTHOTO TPYAA U XKU3HH KaKJI0I0 WIEHA 00IIecTBa.

B cootBercTtBuM ¢ oOmmmu nensmu ¥ npuHnunamMua COO conaepikaHue TpeaMmeTa
«Xumus»  (10-11  kmaccel, 0a30Bblii  ypOBeHb H3Y4Y€HHsI) OPHUEHTHUPOBAHO
NPEUMYIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY 00OyYaronInuxcs, HEOOXOUMYIO
UM IS BBIPAOOTKHM MUPOBO33PEHUECKUX OPUEHTHUPOB, YCMEIIHOTO BKJIIOUYCHHS B
U3Hb COIIMYMAa, MPOJOJIKEHUSI 00pa30BaHuUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX

HEIIOCPEICTBEHHO C XUMHUEH.

CocraBnsgomyMu  npeamera  «XUMHUS»  SBISIOTCA  0a30BbIE  Kypchl  —
«Oprannyeckass xumus» U «OOmass MW HeEOpraHudeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUM N0 HEOPraHMYECKOW XMMHH (C BKJIIOUEHHEM 3HAHUU HU3 OOIeHd XUMUHU) U
oprannyeckon xumuu. OopMupoBaHUE HAAHHOW CHUCTEMbl 3HAHUM IPU U3YyUYECHUU
npeaMeTa 00ecreunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOTOOOPa3usl BELIECTB

HAa OCHOBE OOIIMX TMOHSTUH, 3aKOHOB U Teopuil xumMuu. CTpyKTypa coaepKaHus



KypcoB — «Opranudeckass xumMus» U «OOmas u HeopraHWYecKas XUMHUs)
chopMHUpoBaHa B MPOrpaMMe N0 XMMHUH HAa OCHOBE CUCTEMHOT'0 TOJIX0/1a K U3yUYEHHUIO
yueOHOro Mmarepuasa U OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM Ppa3BUTHEM
3HAaHUU HA OMNPENENEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce opraHmdeckoi XuMHUH
BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHUYECKOW TEOPUU CTPOCHHUSA
OpraHUYECKUX COCIMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX U AIEKTPOHHBIX
Npe/CTaBlIeHud 0 cTpoeHuu BenlecTB. CBelieHns 00 M3ydaeMbIX B Kypce BeIlecTBaxX
JAI0TCAd B Pa3BUTHM — OT YTJEBOAOPOAOB JO CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX
coeMHEeHMU. B Kypce opraHM4eckoil XMuMUU MOJIy4YaroT pa3BUTHE CHOPMUPOBAHHBIC
Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IEpBOHAYaJIbHbIE MPEACTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUU.

B npenmMere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCA M3YUCHHBIA HA YPOBHE
OCHOBHOI'O0 00ILEr0 00pa3oBaHUsl TEOPETUUYECKUA Marepuan U (PAKTOIOTHMYECKHE
CBEJICHUS O BEIIIECTBAX M XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHUYecKass XUMUs» OOydarouuMCcsl MPEeAOCTaBIIAETCS BO3MOXHOCTh OCO3HATh
3HAUEHHUE MEPUOJUYECKOr0 3aKOHAa C OOLIETEOPETUYECKHX U METOA0JOTHYECKUX
MO3UIUH, TIIy0XKe MOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMWA 3TOTO 3aKOHa — OT
oboOmaromie 10 OOBSACHSIONEH W MporHo3upyromeil. Equnas cuctema 3HaHUMA O
BKHEUIIINX BEIIECTBAX, UX COCTaBe, CTPOECHUHU, CBOMCTBAX U IPUMEHEHUH, a TAKKE O
XUMHAYECKUX  pEAKUUAX, UX CYHIHOCTH W  3aKOHOMEPHOCTSX  IMPOTEKaHUs
nononHsiercss B Kypcax 10 m 11 kiaccoB aneMeHTaMu COAEpXKaHUS, WUMEIOIMIUMHU
KyJIbTYPOJIOTHUECKUI U TPUKIAJHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT
MOHUMAHHUIO B3aUMOCBSI3U XHMHUHU C JIPYTUMH HayKaMH, PAacKpBIBAIOT €€ pOjb B
NO3HABaTeIbHOM W  MPAKTUYECKOM JESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX
NPWIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U

JUNYHOCTHO 3HAYHNMbIX r[p06neMax, CBJ3aHHBIX C XI/IMI/ICI\/’I, KPUTHUYCCKH OCMBICIINBATDh
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UHPOpMAIMI0O W  TNPUMEHATh €€ JUId  TIONOJHEHWS  3HAaHUM, peLIeHMs
MHTEIUICKTYaJIbHBIX U OKCTIEPUMEHTAIBHBIX HCCIeA0BaTeNbCKUX 3a1ad. Conepikanne
yueOHOro mnpeaMera «XUMHsD TaHHOTO YpPOBHS HW3YYEHHS OPHEHTHPOBAHO Ha
(¢opmMupoBaHue y oOydYarIIUXCsl MHPOBO33PEHUECKON OCHOBBI Jii NMOHMMAaHUS
¢mnocopckux uAeH, Takux Kak: MaTepuaIbHOE EIMHCTBO HEOPTaHWYECKOTO U
OpPraHUYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOCHHUEM,
[O3HABAEMOCTh  MPUPOJHBIX  SBJICHUN MyTEM OKCIEPUMEHTa M  PELICHUs
OPOTHUBOPEUYH MEXIYy HOBBIMH (akTaMHd M TEOPETUYECKUMHU MPEINOCHUIKAMH,
OCO3HaHUE POJIM XUMHUHU B PELICHUM SKOJIOTMUYECKHX MpoOsieM, a Takxke MmpodiieM
cOepeXeHHUsT DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJOTHUH H
MaTepHasoB.

B nnane pemienust 3a1a4 BOCHHUTAHUSA, PA3BUTHS U COLUANIM3ALMHA O0y4YarOUIUXCs
IOPUHATHIE IPOTPAMMOM IO XUMHUK  TOAXOABl K OINPEAEICHUI0 COAEpXKaHUS U
NOCTPOEHHUSI TpeaMeTa NpeaycMaTpuBaloT (OPMHUPOBAHHE Yy  OOyYaromIuxcs
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, UMEIOMUX 0a30BOE 3HAYCHHE JJIs Pa3IUUHbIX
BUJIOB JICSATEIBLHOCTU: PEIICHUS MpoOsieM, I[IOMCKa, aHaim3a U 00pabOTKH
uHpoOpMaIuK, HEOOXOAMMBIE [UIsI TPUOOPETEHHs] OMbITa MPAKTHYECKOH U
UCCIIEZIOBATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOIIEN BaXXHOE MECTO B MO3HAHUU XUMUMU.

XUMHs Ha YPOBHE yruIy0JIEHHOT0 M3y4YeHHsl 3aHMMACT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpasoBanust ydammuxcd 10-11  kmaccoB.  M3ydenue
npeaMeTa, peanuzyemMoe B ycioBusAX uddepeHmpoBaHHOTO, MPOGUIHLHOTO
oOydeHusi, NpU3BaHO oOecrneynuTh OO0IEe00pa30BATENbHYI0 U  OOIIEKYJbTYPHYIO
HOJTOTOBKY BBIIYCKHHUKOB IIKOJBI, HEOOXOJUMYIO JJIsl ajalTallud HUX K OBICTPO
MEHSIOLIMUMCS YCIIOBUSAM JKU3HHM B COLIMYME, a TAakxKe JUIsl IPOJOJKEHHsI 0Oy4YeHHUs B
OpraHu3alMsIX MPOPECCUOHANIBHOIO 00pa30BaHusl, B KOTOPBIX XUMUS SIBJISETCS OHOM
U3 MPUOPUTETHHIX NUCHUIUIMH. B mporpamMme Mo XWMHW Ha3HA4YCHHE MpEAMETa
«XuMHS» ~ TOMydaeT  MNOAPOOHYI0O  HMHTEPHPETAlMI0O B  COOTBETCTBHH  C

ocHoBomnoyararomumMu nojoxkeHusMu @I'OC COO o B3anM000yCI0BICHHOCTH LIEIICH,
8



COJIEp)KaHus, pe3ysbTaTOB OOy4YeHHs U TpeOOBaHUI K YpPOBHIO TOJATOTOBKHU
BBIIYCKHUKOB. (CBMJIETENILCTBOM TOMY SIBJISIIOTCSL  CJEAYIOUIME BBIIOJHSEMBIE
IPOrpaMMOi 1O XUMHUH (PYHKIIUU:

MH(}OPMAIMOHHO-METOAMYECKAs], peanu3alus KOTOpOl 00ecreuyrBaeT MOIyYEeHUe
IpEICTaBICHUS O LEIX, COAEpPKaHUU, OOIIel cTpaTeruu o0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS 00yYaIOUIUXCS CPEACTBAMH MIPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOIO
npodus;

OpraHU3allMOHHO-IUIAHUPYIOIIas, KOTOpass MpeIlyCMaTpUBAET  OIpPEICIICHHE:

IPUHLHUIIOB CTPYKTYPUPOBAHHUS U MTOCIIEOBATEIbHOCTU U3YYEHHs YUEOHOTO
MaTepHalia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK;

NOJIX0/I0B K (DOPMUPOBAHMIO COJIEPKATEIILHOM OCHOBBI KOHTPOJS M OLEHKH
00pa30BaTEeNbHBIX JTOCTIXKEHUN OOYyYaromMXcs B paMKax HMTOTOBOM aTTecTallud B
(opMe eIMHOr0 rocyJapCTBEHHOTO 3K3aMeHa 10 XUMMUH.

[Iporpamma 11 yriayOGnE€HHOTO U3yUYEHUsT XUMHHU:

yCTaHAaBIUBAaET HMHBAapPUAHTHOE TMPEAMETHOE COJCpKaHUE, O00s3aTeNnbHOe IS
U3yYEHUsT B paMKax OTIEJIbHBIX MNpPOQUIEH, MpeaycMaTpUBaeT pacHpelesieHue U
CTPYKTYPUPOBAHHE €r0 IO KJIaccaMm, OCHOBHBIM COJEPKATEIbHBIM JTUHUSAM/pa3iesam
Kypca,

na€T NPUMEpPHOE paclpelesieHne y4eOHOro BpPEMEHM, PEKOMEHAYEMOro mJis
U3YYEHUS OTIEIBHBIX TEM;

IpeUIaraeT MPUMEPHYIO IOCIEN0BATENIBHOCTh U3YyUEHUsI YYEOHOTO MaTepuana ¢

y4€TOM JIOTUKHU MOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;
JAaET METOAMYECKYI0 MHTEPIpPETAlMI0 LeJe M 3aJady HM3y4YeHusi MpeaMera Ha
yrayOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETrO
oO1mero o0pa3oBaHus, COACPKATEILHON XapaKTEePUCTUKHN TUTAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTEIHHOW MPOrpaMMbl CPEIHETO 00IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BUOB
y4eOHO-TI03HABATENbHBIX JCHUCTBUM OO0ydYaromerocss MO OCBOCHHUIO COJIEPHKAHUS
npeamera.
[To Bcem mo3unusiM B mporpamMme Mo XMMUU MPEeTyCMOTpPEHA MPEEMCTBEHHOCTD C



oOy4eHHeM XHMHH Ha ypOBHE OCHOBHOTO oOmiero ooOpaszoBanus. [Iporpamma 1o
XUMUU CIIY)KUT OPUEHTUPOM JIJIsi COCTABJICHUS aBTOPCKUX pabOuMX Mporpamm. 3a
npeaeiaMu yCTaHOBJICHHOW MPOrpaMMoOl MO XUMHUU 00sA3aTEIbHON (MHBapHUaHTHOMN)
COCTAaBJISIFOIICH co/ep aHusl y4eOHOro mpeaMera « XUMHs OCTa&Tcs BO3MOXKHOCTh
BBIOOpAa €ro BapUATUBHOM COCTAaBISIOIIEH, KOTOpas JOJDKHA OIpPEeNeisaThCs B
COOTBETCTBHH C HAMIPaBJICHUEM KOHKPETHOTO PO uist 00yueHus. ABTopaMu padounx
IPOrpaMM MOXET OBbITh MPEIOKEH MHOW MOJXO0J K CTPYKTYPUPOBAHUIO YUEOHOTO
MaTepHalla U MOCJIeI0BaTEIbHOCTH €r0 U3y4eHUsl, CBOE BUACHUE MyTEl U CIOCOOOB
dbopMHUpOBaHUS CHUCTEMBbl TPEIMETHBIX 3HAHWUM, YMEHMA U BHUJIOB Y4YEOHOU
NESATEeIbHOCTH, a TaK)KE CUCTEMbI CITIOCOOOB U METOAUYECKUX MPUEMOB 10 Pa3BUTHIO
Y BOCTIMTAHHUIO OOYJarOITIXCS.

B cootBercTBUM ¢ KOHUENTyanbHbIMU NoJoxeHus M OI'OC COO o Ha3HayeHUU
npeaIMeToB 0a30BOro U yriayOiaEHHOrO ypoBHEW B cucteme nudPepeHInpoBaHHOTO
00yueHHUs Ha YPOBHE CpeHEro o01ero 00pa3zoBaHus XMMHUsI Ha YPOBHE YIIIyOJIEHHOTO
U3YUYEHHUsI HAIPaABIICH HA PEau3ali0 IMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TarnoM
MOJIyYeHUsSI XHMHYECKOTO O0Opa3oBaHMs B paMKaxX U3YUEHUs] CIEHHAIbHBIX
€CTECTBEHHO-HAYYHbIX U XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUsIX CPETHETO
npodeccroHanbHOr0 00pa3oBaHusi. B 3Toil CBsI3M H3ydeHHE MpeaMeTa «XUMH»
OPUEHTUPOBAHO PEUMYIIIECTBEHHO HA  pacUIMpeHHe U yIiIyOJieHHue
TEOPETUYECKOW ¢  TPAKTUYECKON TMOATOTOBKUA OOYYaIOIIMXCS, BBIOPABIINX
onpenenéHHbld mpoduiib 00ydeHusl, B TOM YHCJIE C MEPCIEKTUBON MOCIEeAYIOLIEro
MOJIyYEHUSI XUMHUYECKOro O0Opa30oBaHUs B OpraHuzaiusax MnpodhecCHOHAIBHOTO
oOpazoBanus. B cBere TpeboBanuit ®I'OC COO K miiaHUpPyeMBIM pe3yJbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMbl CpeaHEero oOiero oopa3zoBaHUs
U3yuyeHue npeamera « XuMus» OPUEHTHUPOBAHO TAK)KE HA PEILICHHE 3a/1a4 BOCIIUTAHUS
U COLMAJIBHOTO  pa3BUTHs  oOydaromuxcs, Ha  GOpMHpOBAaHHE Y  HHUX
OOIIIEUHTEIUICKTYJIbHBIX YMEHUH, YMEHHU palyoHaIu3aluu ydyeOHOro Tpylaa u

0000MEHHBIX  CIOCOOOB  JICSITENBHOCTH, HMCIOIIMX  MEKIUCIUILIMHAPHBIH,
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HaJIIPEIMETHBIN XapakTep.

XuMHSI HA YPOBHE YIIyOJEHHOTO M3Yy4YeHHs BKIIIOYAeT YriayOJn&HHBIE KypChl —
«Oprannyeckas xumusi» 1 «OOwmas u Heopranuveckas xumus». [lpu onpenenennn
MOJIX0/I0B K OTOOPY M CTPYKTYPHOM OpraHu3allii COJEPKaHHUsl ITUX KypCOB B
pOrpamMMe MO XMMHUHU 3a OCHOBY NpHUHATHI nosioxkenuss PI'OC COO o paznuuusix
0a30BOro U yriIyOJIEHHOTO YPOBHEN M3yUEeHHUS MIpEeIMETA.

OcHoBy conep:xkaHusi KypcoB «Oprannueckast Xumusi» u «O0111as 1 HeopraHuyeckas
XUMUSD» COCTABIIIET COBOKYIHOCTh IIPEAMETHBIX 3HAHUW U YMEHHMM, OTHOCSIIUXCS K
0a30BOMYy YpOBHIO H3Yy4YeHHMs TMpeAMeTra. ITa CHCTeMa 3HaHUM MOJydaer
ONPENEIIEHHOE TEOPETHUYECKOE JIOMOJIHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOMUTH
CyIlIecTBEeHHO Oonpmnii 00bEM (pakTonormueckoro marepuana. Ha yrmyOnéaHoM
YpOBHE M3y4€HHUS TpeMeTa oOecreueHa BO3MOXKHOCTh 3HAUUTEILHOTO YBEIUUYCHHUS
00bEMa 3HAHUN O XUMHYECKUX DJIEMEHTaX M CBOMCTBAaX MX COCIUHEHUN HA OCHOBE
pacIIMpeHnss U YriiyOJeHUsl MPEACTABICHUM O CTPOCHHM BEIECTBA, XUMHUYECKOU
CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKILMil, pACCMATPUBAEMBIX C TOUKH 3PECHUS
XUMHAYECKOM KWHETMKH W TEPMOJAMHAMHKH. V3ydeHHE NEPUONMYECKOTO 3aKOHA U
[leproanueckoit CUCTEMBbl XMMHUYECKHX 3JEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX TMPEACTABICHUAX O CTPOCHHM aroMa. XUMHUYECKass CBA3b
OOBSCHSAETCS C TOUYKH 3PEHUS] IHEPTETUUECKUX

U3MEHEHHN mpu e€ oOpa3oBaHMM U pa3pylICHWH, a TakKe C TOYKH 3PEHUS
MEXaHU3MOB €€ oOpa3oBanus. M3ydeHune THUIOB  peakIWil  JOMOITHIETCS
dbopMHupOBaHUEM MPEACTABICHUN 00 JIEKTPOXMUMHYECKUX TPOIECCaX U AJICKTPOIU3E
pacIuIaBOB M PacCTBOPOB BEIIECTB. B Kypce opraHMuecKoi XMMHUH MPU PACCMOTPEHUHN
PEaKIMOHHON CMOCOOHOCTH COCIMHEHUH yJensieTcs oco00oe BHUMaHUE BOMpocaMm 00
ANEKTPOHHBIX 3P deKTaxX, 0 B3aMMHOM BJIUSHUU aTOMOB B MOJIEKyJaX M MEXaHH3Max
peakiuii. Oco0oe 3Ha4YeHHEe WMEET TO, YTO Ha COJEpKaHWe KypCOB XHUMHUHU
yrayOa€HHOTO YPOBHS HM3YYCHHUS IS KJIACCOB OMNPEACIIEHHOTO Npoduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpPYy M XapakTep AOIMOJHEHUH K OOIIel crcTeMe MpeaMETHBIX
3HAaHWW) OKa3bIBAIOT BIIMSHUE CMEXKHBIE MpEAMETH. Tak, HapuMmep, B COACPKaHUH
npeaMeTa JUisi KJIacCOB XMMHUKO-(pu3udeckoro mpoduiis Ooiibllioe 3HAaYeHUE OyayT
UMETh JIEMEHTHI y4eOHOro MaTepuaina mo oomieit xumuu. [Ipu nzydeHun npeamera B
JTAHHOM cITydae akIeHT OyJeT CIelaH Ha OOIIHOCTh METOJIOB MO3HAHUs, OOUTHOCTH
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3aKOHOB U TEOPUN B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJISIpHAst TEOPHs (MOJIEKYJIsIpHas
Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUsI MACChl U SHEPTUH, 3aKOHBI TEPMOJIUHAMUKH,
AIIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEILIECTB U Apyroe. B coaepxanuu nmpenaMera
JUIA KJIACCOB XUMHUKO-OMOJIOTUYECKOT0 MPOoQuiis 60NN yAECTbHBINA BeC OyAeT UMETh
opraHuyeckas XuMusa. B 3ToMm ciyyae mpenocTaBisieTcss BO3MOXHOCTb JUIsl Oojee
00CTOSTETFHOTO PACCMOTPEHUS XUMHUUECKON OpraHN3aIluH KJIETKHA KaK OMOJIOTUYECKOM
CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMITOHEHTHI, KaK
AumUIbl, O€JNKH, YIIIeBOJABI, HyKICHMHOBbIE KHCIOTH U Apyrue. I[Ipu 3Tom 3HaHHS O
COCTaBe M CBOMCTBaxX MpEACTaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIICCTB
CIly’)KaT OCHOBOH JJIsl M3Y4YEeHHs CYITHOCTH TMpOLEeccoB (HOTOCHHTE3a, JIbIXaHUS,
NHIIEBapEHUSI.
B mmane ¢opmupoBaHHS ~OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS

OOIIEHAYYHBIX METOJIOB MO3HAHUS M ONbITA MPAKTUUYECKOTO NMPUMEHEHMSI HAyUHBIX
3HAHUM W3yuyeHue npenMera «XUMHUsS» Ha YriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C€ Y4YEOHBIMH TpPEIMETaMHM €CTECTBEHHOHAYYHOTO U

MAaTeMaTUYCCKOI'O IIUKIIOB, a TAKIKC PYCCKHUM SA3LIKOM.

ITpu n3yueHun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TakXke, Kak
HAa YpPOBHE OCHOBHOTO M cCpeaHero ooOimero oOpa3zoBaHusi (Ha 0a30BOM YpOBHE),
3ajjaueil IepBOCTENIEHHON 3HAUMMOCTH SIBJsIETCS (GOPMUPOBAHUE OCHOB HAYKH XUMHHU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN AESTEIbHOCTH YeIOBEKa
M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenue »TOoM 3amaum Ha
yriayOlE€HHOM ypOBHE M3YUYEHHS MpeIMEeTa MPEeArnoiaraeT peajn3alnio Takux Lenew,
KaK:

(opMHpOBaHUE NTPEICTABICHUN:

0 MaTepUaJbHOM EJUHCTBE MMpA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTU SIBJICHUI
OpPUPOABI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ Beaylleld poyih B
o0ecre4eHnd YCTOWYMBOTO pa3BUTUSL UYEJIOBEYECTBA: B PELICHUH MpodiieM
AKOJIOTMYECKOM, IHEPreTUYeCKO 1 MUILEBOM 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JaHMM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHMKOB DJHEPruu, B 0OECleuYeHUU
paloHaIbHOIO MPUPOOIONIBb30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH
KyJbTYphl YEJIOBEKA, a TAaKXKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
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3I0POBBIO ¥ IPUPOIHOM CPELE;

OCBOEHUE CHUCTEMbl 3HAHUM, JIEKANMX B OCHOBE XHMHUYECKOW COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHAAMEHTAIbHBIX IOHSATUM, 3aKOHOB H
TEOPUN XUMHUHU, COBPEMEHHBIX IIPEICTABICHUM O CTPOCHUHU BEIECTBA HA Pa3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJANHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSX NMPOTEKAHUS XUMHUYECKUX
peaxiuii, 0 XUMUYeCKOM paBHOBECUH, PACTBOPaxX U IUCIEPCHBIX CUCTEMax, 00 00X
HAy4HBIX ITPUHLINNAX XUMHUYECKOTO POU3BOJICTBA;

dopmupoBanue y oOydaromUXCs OCO3HAHHOTO MOHMMAaHHSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU Ui OOBSICHEHUS KIIOYEBBIX HJIed W TpoOsieM
COBPEMEHHOW XUMUH, 151 OOBACHEHHS U MPOTHO3UPOBAHUS SIBICHUH, MUMEIOLIUX

€CTECTBEHHO-HAYYHYIO NPUPOIY; TI'PAaMOTHOIO pEIIeHHUs MpoOJeM, CBA3aHHBIX C
XMMHUEN, TPOTHO3ZUPOBAHMS, aAHAIM3A W OLEHKH C TO3UMLIUN SKOJOTUYECKOU
0€30MMacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOJICTBEHHOM NEATEIBHOCTH YEIOBEKa,
CBA3AHHOM C XUMHUYECKHM IHPOU3BOJICTBOM, HCIIOIB30BAaHUEM U MEpepadOTKON
BEILIECTB;

yrayOJieHue MpeiCcTaBlIeHUd O HAyYHBIX METOJaxX IMO3HAHMS, HEOOXOIUMBIX IS

NpUOOPETeHHUs] YMEHUN OpPUEHTHUPOBAThCS B MHPE BEIIECTB W OOBSCHEHUS
XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOM AEATEIBHOCTH U

MIOBCEIHEBHOM KU3HMU.

HEJA U 3AJJAYHU YYEBHOT'O ITPEJIMETA «XUMMUS»

B mnpaktuke mnpenopaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OOIIero 0Opa3oBaHuUsl, IPU ONpPEEICHUN
COZIEpPKATEIIbHOM XapaKTEPUCTHKU LEJIeHd W3y4eHUs IpeAMeTa HalpaBICHHEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO NpU3HAETCS (OpMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak OOJacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NESITEILHOCTA YEJIOBEKa M KaK OJHOTO W3 KOMIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKM 3PEHUsS TAaKOM NOAXOX K OIPEHACICHUIO LEICH H3y4eHUs

npeamMeTa ABJIACTCA BIIOJIHC OIIPpaBAaHHBIM.
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['maBHBIMU HENIAMH U3YUYEHUS MPeaMeETa « XUMUS» Ha YPOBHE CPEIHETO 00IIero
oOpa3oBaHus Ha 0230BOM YPOBHE SBIISIFOTCS:

dbopMupoBaHHE CUCTEMbl XUMUYECKUX 3HAHHUM KaK Ba)KHEUILIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIE MTOHATHS,
dbyHIaMEHTaNIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE U
MOHWUMAaHUE CYITHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHHS;

dbopMupoBaHHE W PAa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XHUMHUYECKHX pEakihii, HEOOXOAMMBIX i NPUOOPETCHUS YMEHUI
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XUMUYECKUX SBJICHUN, MMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUW M CIOCOOOB JESATEIHHOCTU, CBA3AHHBIX C HAOIIOJCHUEM H
O0OBSCHEHHEM XHMHUYECKOTO SKCIEpPUMEHTa, COOJIOJIEHHEM NpaBWil 0e30MacHOro
oOpallleHusl C BEIIECTBAMM.

ConepxkaTtenbHas XapakKTepUCTHKA LEIed M 3aJad HM3y4YeHUs NIpeaMeTa B
nporpaMMe IO XUMHUU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeHero ooiero oopasoanusi. CeroaHs B MpenojaBaHuu
XUMUU B OOJIbIIEH CTENEHU OTHAETCSA MPEANOYTECHUE MPAKTUYECKON KOMITOHEHTE
cojliep>kaHusi  OOy4eHHs, OpPUEHTUPOBAHHOW HA  MOJTOTOBKY  BBIMYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHM3alliy, BJIAJCIOMIET0 HE HAOOpOM 3HAaHHMM, a
(GYyHKUMOHANBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOO0AaMH U YMEHHUSMHU aKTUBHOIO
MOJIyYEHUSI 3HAHUW U MPUMEHEHUS UX B PEabHOM KU3HU ISl pEHICHUS TPAKTUYECKUX
3a7a4. B 3TOM CBsA3M IIpU U3y4YEHUM IpeaMeTa «XHUMUsD) TOMHUHUPYIOLIEE 3HAUYEHUE
OpUOOPETAIOT TaKKe LEIN U 3aJaul, KaK:

amanrtanus oO0y4arommxcs K YCJIOBHSIM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE UHTEIJIEKTYAIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX

JKU3HCHHBIX CUTYyalHAX, CBA3dHHBIX C BEIICCTBAMU U UX IIPUMCHCHUCM,
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dopMupoBaHue |y OOy4aromIMXCSi ~ KJIIOYEBBIX  HAaBBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), HMMCEIOIIMX YyHHUBEPCATbHOE 3HA4YCHHE [JIs pAa3IWYHBIX BHUOB
JESITeNIbHOCTU: pelIeHHus MpoOjeM, MOMCKa, aHanu3a M o0paboTKH HH(pOpMaIuH,
HEOOXOIMMBIX ISl PUOOPETEHUS OTIBITAa JIEATEITHPHOCTH, KOTOpasi 3aHUMaeT BaKHOE
MECTO B TO3HAaHWW XHUMHUHU, a TaKXkKe UIA OLEHKH C TO3UIUNA DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XMMHUECKHUX MPOILIECCOB Ha OPTaHU3M
YeloBeKa W NPUPOAHYIO Cpely; pa3BUTHE TO3HABATCIbHBIX  HHTEPECOB,
UHTEJUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEH OO0y4YarlUXCs: CHOCOOHOCTH
CaMOCTOSITENIbHO TNpPUOOpEeTaTh HOBbIE 3HAHUS [0 XHUMUU B COOTBETCTBUU C
KU3HEHHBIMUA TOTPEOHOCTSMHM, HCIIOJIB30BaTh COBPEMEHHBIE WH(POPMAIMOHHEIC
TEXHOJIOTHH JUIS TOWCKA M aHaiu3a y4eOHOM M Hay4YyHO-MOMYJISIpPHON HH(OpMAINH
XUMHYECKOTO COJICPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00yUYaIOIIUXCS aCCOIMATHUBHOTO U JIOTHUECKOTO
MBILUICHUS, HA0JI0IaTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWMW M TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHTAaHHE Yy oOOydarommxcsi yOeXIEHHOCTM B  TyMaHHUCTUYECKOU
HANpaBIEHHOCTH XHMHH, €€ BaXKHOH pOJIM B PEIMICHUH TJIO0AIBHBIX MPOoOJIeM
paIoOHATBHOTO MPUPOIOIOIB30BAHNS, TMOMOJHEHUSI IYHEPTETHUYECKUX PECYPCOB H
COXPaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOIIICHUSI K TPHUPOAEC U CBOEMY 3JI0pPOBBIO, a TaKXKe NPUOOPETCHUS OIbITa
UCTIOJb30BAaHUS TIOJYUYEHHBIX 3HAHUM [JIs TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYalUsX, CBI3aHHBIX C XUMUUYECKUMH SBJICHUSMU.

Ipu uzyyenuu yuyebnozo npeomema « Xumus» Ha yenyONEHHOM YPOBHe makaice,
KaK Ha YpOBHEe OCHOBHO20 U CpedHe20 0Owe2o 00pazosanus (Ha 6a3080M yposhe),
3a0auell NepeoOCMeNneHHOU 3HAYUMOCU S8IAeMCs (HOPMUPOBAHUEe OCHO8 HAYKU
XUMUU Kak 001acmu COBPEeMEeHH020 eCecm8o3HAHUSA, NPAKMUYECKOL 0esamelbHOCmU

YenoeeKa U 00H020 U3 KOMNOHEHMO8 Mupoeozl KyJlbmypbol.
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Pewenue smou 3adauu Ha yenyOnéHHOM YpO8He uU3VUEHUs npeoMemd
npeononazaem peanusayuro maxKux yeieu, Kax:

Gdopmuposanue npedcmasieHull.

0 MamepuarbHOM eOuHCmee Mupd, 3aKOHOMEPHOCMAX U HO3HABAEMOCMU
ABIEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCIeMe eCNeCMEEHHbIX HAYK U e€ gedyujell poau
8 obecneueHuUu YCMOUYUBO20 PA3BUMUS Yel0BeHeCmBa: 8 peuleHuUu npooiem

9KOJIO2UUECKOLL, DHEPeemu4ecKoll U nuesol He30nacHoCmu, 8 Pa3eumuu MeOUyuHbl,
CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKOS OdHepeul, 6 obecneyeHuu
PAUUOHANBHO20 NPUPOOONONILI0BAHUS, 6 (HOPMUPOSAHUL MUPOBO33PeHUs U 00uell
KVIbMYpbl 4eloseKd, d Mmakice dK0N02U4eCKU 000CHOBAHHO20 OMHOUCHUSI K CB0eM)
300pP08bI0 U NPUPOOHOU Cpede;

0CBOCHUE CUCEeMbl 3HAHUL, JIeNCAWUX 8 OCHOBE XUMUUECKOU COCMABNsioujell

eCMmeCcmeeHHO-HAYYHOU KaAPMUHbl MUpAa: (HYyHOAMEeHMAIbHbIX NOHAMUU, 3AKOHO8 U
meopuil Xumuu, COBPEMEHHbIX NPeOCmAasieHUull 0 CMpPOeHUU Beecmead HA pPA3HbIX
VPOBHAX ~ —  QMOMHOM, UOHHO-MOJEKYJISIPHOM, HAOMONEKYIAPHOM, 0
MePMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCTIAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYeCKoM pagHo8ecUll, pacmeopax u OUCNepCHbIX cucmemax, oo ooujux
HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU380OCMEA,

Gopmuposarue y 06y4aromuxcs 0CO3HAHH020 NOHUMAHUSL B0CMPEOOBAHHOCTU
CUCMEMHBIX XUMUYECKUX 3HAHUU Ol O0BACHEHUs KIoyesblXx udeu u npoonem
COBDEMEHHOU Xumuu, Ol OOBACHEHUs U NPOSHO3UPOBAHUS SGNEHUN, UMEIOUUX
eCMeCmB8eHHO-HAYYHYIO NPUPOOy, 2PAMOMHO20 peuleHUsi NpoodneM, CEA3AHHBIX C
Xumueu, NPOSHOUPOBAHUSA, AHAIU3A U OYEHKU C NO3UYULU  IKOJIO02UYECKOU
bezonacnocmu  nocieocmeuti  ObimoBol U NPOU3BOOCMBEEHHOU  OessmealbHOCmU
yenoBekd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkou eeujecms;

yenybneHue npedcmasieHull 0 Hay4HblX Memooax NO3HAHUsL, He0OX0OUMbIX OJis
npuobpemenus YMeHUll OPUEHMUPOBAMbCS 6 Mupe 6ewecmé U 00bjICHeHUs

XUMUHYECKUX ﬂ@]leHMMU, umernuux mecmo 6 npupoae, 6 npaKmuquKoﬁ oesmenbHoCmu
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U NOBCEOHEBHOUL HCUZHUL.

B nname peanuzayuu nepeoouepeonvix 8OCNUMAMENbHbIX U PA38UBAIOUJUX
@YHKYULl YenocCmHOl cucmemsvl cpeodHe2o obujeco 00pa308aHus npu U3yyeHuu
npeomema «Xumusy Ha yenyoiéHHOM YyposHe 0cobYI0 aKMYalbHOCHb NPUOOpemaiom
maxue yeau u 3a0aiu, KaxK. OCRUMaHue y0eicOeHHOCmu 8 NO3HABAeMOCMU 8eHUlL
NpUpoOObl, YBAdNCEHUsI K Npoyeccy meopuecmsea 6 o0aacmu meopemudeckux u
NPUKTIAOHBIX — UCCIe008AHULL 68  XUMUU,  POpMUpPOBAHUE  MUPOBO33PEHUS,
COOMBEMCmMBYIOuec0 COBPEMEHHOMY YPOBHIO PA3GUMUSL HAYKU,

pazeumue Momueayuu K O0OyYeHUuro U NO3HAHUI0, CHocoOHOcmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00ueqesoseyecKux
yennocmell,

paszeumue Nno3HABAMeNbHbIX UHMEPecos, UHMENLNeKMYAIbHbIX U MBOPUEeCKUX
cnocobHocmetl 00y4aOWUXcs, GopmMuposanue y HUX CO3HAMeNIbHO20 OMHOULeHUs. K
Camooopazosanuio U HEnpepuleHOMY 00pA308aAHUI0 KAK YCIOBUIO  YCHEeWHOU
npogeccuonanvhol. U - 00WEeCMBEHHOU  OesMelbHOCMUY,  OMEEeMCMBEeHHO20
OMHOWEHUSL K CBOEMY 300P08bI0 U NOMPEOHOCHU 8 300POBOM 00PA3€E HCUZHU,

Gopmuposanue ymeHull U HABLIKOG PA3ZYMHO20 NPUPOOONONLI0BAHUS, PA3BUMUE
9KOJIO2UYECKOU  KYIbmypul, — npuobpemenue  onvlma  00WECMBEHHO-NONE3HO
IKOJI02UHECKOU OesIMelbHOCHIU.

Ilermu w 3amaum wW3ydeHUs mpeaMeTa «XUMHUS» TONYYWIA TOAPOOHYIO
METOIMYECKYI0 MHTEPIPETALNIO B pazjiese nporpammel «Ilnanupyemeie pe3ynbTaTsl
OCBOCHHMSI TpeaMeETay, OJlarogapss 4emy oOecredeHo YETKOE MPECTaBICHUE O TOM,

KaKHC 3HAHUA U YMCHHA UMCIOT IIPAMOC OTHOIICHUC K pCain3aliun KOHerTHOﬁ Ocau.

MECTO YYEBHOI'O IPEIMETA «XUMHS» B YYHEBHOM IIVIAHE

B cucreme cpennero o6miero oOpazoBaHus «XUMHs», H3ydaeMas Ha 0a30BOM
ypOBHE, TpH3HAHA OOSA3aTEIBHBIM YYEOHBIM TMPEIMETOM €CTECTBEHHOHAYYHOTO
muka. OO0Iee YMcio 9acoB, pEKOMEHIOBAaHHBIX ISl U3yYeHUs XUMUU — 70 4acoB: B
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10 xmacce — 35 yvacos (1 yac B Henento), B 11 knacce — 35 yacos (1 4ac B Hegento).

VY4eOublii mpeaMer «XuUMHUSD YIAyONEHHOTO YpOBHA HW3YYEHUS  SBIIAETCS
IPEeIMETOM €CTECTBEHHOHAy4YHOI0 LHKIA. Ero wu3ydeHue MpeaycMOTPEHO B
KJIaccaX ECTECTBEHHOHAYYHOTO MNpoQuis, HaOpUMep, XUMUYECKHUX, XUMHUKO-
OMOJIOTMYECKUX M MEAMIMHCKUX. B 3THX Kiaccax u3ydeHHe JaHHOro MpeaMeTa
IPETyCMOTPEHO B 00BhEME yueOHOM HArpy3Ku He MeHee 3 4u B Hexento. OO01ee Yucio
4acoB, PEKOMEHJOBAHHBIX JUIsI U3YYEHUS XUMUU HA YriayOnéHHoM ypoBHe, — 210
yacoB: B 10 kmacce — 105 yaca (3 yaca B Henento), B 11 kimacce — 105 gaca (3 yaca B
HEJIEIII0).

[Ipu ¢opmupoBannn 00pa30BATETHLHON OpraHU3ANMEH MYJIBTHIPOGUIEHOTO
yueOHoro maHa i 10 u 11 knaccoB yctaHaBiMBaeTcs yueOHasi Harpy3Ka 1o npeamery
«Xumust» st 6a3oBoro ypoBHs B oObeme 1 uwac B Hepemo (35 4 B rox), a Js
yrIyOIE€HHOTO ypOBHS CleAyIoUMM oOpa3oM: | "yac B HEENIO 3a cUeT 00s13aTebHOMN
gactu OOIT COO u 2 ygaca 3a cuet yactu OOIT COO Ha nomoJIHUTENIbHBIC YUCOHBIC
npeametsl. Takum oOpazom, s 00ydaromuxcs, BRIOpaBIINX YIIyOIEHHOE N3YUCHHE
XUMUH, yueOHas Harpy3Ka ycTaHaBIuBaeTcs Takxke 3 yaca B Henento (105 1 B rox), aTo
IPAaBOMEPHO, €CJIM MaKCUMallbHasi yueOHasi Harpy3ka He MpEBbIIIAeT MaKCUMaIbHO
JOITYCTUMYIO Y4€OHYIO Harpy3Ky B HEAEIIO.

B TemaTndeckom TIaHMPOBAHMM YKa3aH pe3epB yueOHOTO BPEMEHH, KOTOPOE
PEKOMEHJyeTCsl Ui pealu3aludyd aBTOPCKUX TMOJAXOJOB 10 HCIOJIb30BAHUIO

pa3Ho00pa3HbIX (OPM OpraHU3aINN Y4eOHOTO MpoIecca.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0YYaIOITIMHUCS
nporpaMMm cpefHero ooOmero o0pa3oBaHUsl (JMYHOCTHBIM, METANpPEeAMETHBIM U
npenMeTHbIM). [lomydeHne XumMu4eckoro oOpa3oBaHUs Oa3HpPyeTCs Ha OCHOBHBIX
TUAAKTHYCCKUX PUHIHMIAX 00y4YeHus (HAyYHOCTH, CHCTEMHOCTH, CHCTEMAaTHIHOCTH,
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JOCTYITHOCTH, CBSI3U TE€OPUU C MPAKTUKOW, HATVISIAHOCTH U Jp.), HA NPUMEHEHHUH
COBPEMEHHBIX 00pa30BATENbHBIX TEXHOJOTMH C Y4ETOM MEXaHU3MOB JOCTHXKEHUS
BCEX IUIAHMPYEMBIX  pE3yJbTaTOB OCBOECHHS  OCHOBHON  0Opa3oBaTeIbHOM
nporpammel. HayuHo-meronnuyeckoil OCHOBOW g pa3paOOTKU IUIAaHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUS IPOrpaMM CpEAHEro oO0IIero oOpa3oBaHMs —SBISETCS

CI/ICTCMHO-I[GSITGJ'IBHOCTHBII\/'I IIoaxona.

JIMHHOCTHBIE PE3YJIBTATDBI

B coorBeTrcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYypE
JUYHOCTHBIX PE3yIbTaTOB OCBOCHUS IpeaMeTa « XUMHUsD) Ha YPOBHE CPEIHET0 0OIIero
o0pa30BaHMsI BBIJEJICHBI CIEAYIOLINE COCTABIISIOIINE:
0CO3HaHHE 00YYAIOIUMUCS POCCUMCKOMN IpakIaHCKOW HJICHTUYHOCTH — IOTOBHOCTHU

K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEIEIICHHUIO;

HaJIM4KMe MOTUBALUU K 00YUYEHUIO;
I[EJICHANIPABIIEHHOE pAa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH Ha OCHOBE

KJIFOUEBBIX [ICHHOCTEW W UCTOPUYECKHUX TPAAULINNA 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh U CIOCOOHOCTH O0YYarOIINXCSl PYKOBOJCTBOBATHCS B CBOEH ACSTEIBHOCTH

LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMM, IIPUCYIIMMHU  LEJIOCTHOW  CHUCTEME

XUMHUYECKOTro 00pa3oBaHus;

HaJIM4YKEe PABOCO3HAHUS 3KOJIOTMYECKOW KYJIbTYpPbhl U CIOCOOHOCTH CTaBUTh LIEJIU U

CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS IIPEAMETA « XUMUS TOCTUTAKOTCS B €AUHCTBE
y4eOHOM M BOCIHUTATENBHON JesTenbHOocTH OpraHu3alii B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPaBCTBEHHBIMU LICHHOCTSMU U
ujeasaMu pOCCUMCKOro rpaKJaHCKOro 00IIecTBa, NPUHATHIMU B OOIIECTBE HOPMaMHU
U TpaBUJaMU  TOBEIEHHS, CHOCOOCTBYIOIIMMHU MpPOLECCaM  CaMOIIO3HAHMS,
caMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaIOLTUXCS.

JIngHOCTHBIE ~ pe3yNbTaThl  OCBOEHUS  MNpeaMera  «XUMHSD»  OTpa)karoT
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c(OPMHUPOBAHHOCTh OMNBITA TIO3HABATEIBHOM W TMPAKTUYECKOW JIeATEITHLHOCTH
oOyyJarommxcsi Mo peanu3aldy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B

qacCTH.

1. I'paaaHCKOro BOCIMTAHMS:

OCO3HaHUSI OOYYAIOIIMMUCS CBOUX KOHCTUTYIMOHHBIX TIpaB M OO0S3aHHOCTEM,
YBOKEHUS K 3aKOHY W TIPaBOIOPAJIKY;

MPEJCTABJICHUS] O COLMAIBHBIX HOPMax M MPaBUIIAX MEKJIMYHOCTHBIX OTHOIIECHHUM B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKON JEATCIHPHOCTH IPU CO3JaHUHM YYEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX U TO3HABATEIbHBIX 3aJay, BBIIOJIHEHUHU
XUMHUYECKUX IKCIEPUMEHTOB;

CITOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHThI

JPYTUX MPU aHAIU3E PA3NUYHBIX BUIOB YUEOHOH AESITENbHOCTH;

2. IIaTpOTHYECKOr0 BOCIIUTAHMA

LEHHOCTHOI'0 OTHOILIEHHS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOILIeCCy TBOPYECTBA B 00IACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAaHHS TOTO, YTO JOCTHXKEHHMS HAYKH €CTh PE3yJbTaT JUIMTEJbHBIX
HAOJIIOICHUM, KPOIMOTJIMBBIX IKCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOTO TPYy/a
Y4EHBIX U MPAKTUKOB;

MHTEpPECA W IO3HABATEJBHBIX MOTHMBOB B IOJYYEHHM M IOCIECIYIOLIEM aHAJIU3E

I/IH(i)OpMaHI/II/I O MePCIOBBIX TOCTHIKCHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XUMUU,

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;
CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBSI3aHHBIE C XWMUYECKUMH SIBIICHUSMH, U

IIPUHUMATh OCO3HAHHBIC PCHICHWA, OPHUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
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HOPMBI U ICHHOCTH,
TOTOBHOCTH OLICHMBATh CBOE MOBEIACHUE U IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSPIHHI?I

HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IOCIJIEICTBUM IJTHUX IIOCTYIIKOB;
DopMHUPOBAHUS KYJIbTYPHI 340POBbS:

NOHUMAaHUS [IEHHOCTEW 30pOBOro M OGe3omacHoro odpasa *U3HU; HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHHUS K COOCTBEHHOMY (HU3UYECKOMY M ICUXHUYECKOMY
3JI0POBBIO;

cOOJII0ICHUS MTPaBIII 0€30MaCHOTO OOpAIlleHHS C BEIlIECTBaMU B OBITY, HOBCEHEBHOM
KHU3HU U B TPYJIOBOU J€SATEIbHOCTH;

NOHMMaHUsI LEHHOCTU TPaBWJI HWHIWBUIYaJbHOTO M KOJUIGKTHBHOTO 0O€30MacHOro
MOBEJICHUSI B CUTYallUAX, YTPOXKAIOMIUX 3OPOBBIO0 U KU3HU JIIOJAEH; OCO3HAHMS
MOCTIC/ICTBUIA W HENPUATHS BPEIHBIX TMPHUBBIUCK (YMOTPEOICHUS aTKOTOJIS,

HApKOTUKOB, KypEHHS);

4. TpynoBoro BOCHMTAHUS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTU B Y4Y€OHO-HMCCIIEIOBATENbCKON JESITEIbHOCTH,
0OIIIECTBEHHO OJIE3HOW, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAHOBKHU Ha aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIUAIbHON
HAIPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpEca K MPAKTHUYECKOMY HM3Y4YeHHUI0 Tpodeccuil pa3InyHOTO pojia, B TOM YHCIIE
Ha OCHOBE MMPUMEHEHUS MTPEIMETHBIX 3HAHUHN IO XUMUHU;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYA0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaIbHOM TPAaeKTOpUU OOpa3OBaHMS,
Oyaymieit mpodeccun M peanu3alny COOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEH K XWMHH, WHTEPECOB M TMOTPEOHOCTEM

0OIIIECTBA;

5. IK0JI0rH4ecKOro BOCIIUTAHUSA:

AKOJIOTMYECKH 11eJIeCOO0pPa3HOr0  OTHOLIEHUS K MPUpPOJAE, KaK HCTOYHHUKY
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CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUS  TJIOOAJIBHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJeM,  BIUSHUSA
DKOHOMHYECKUX NPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIBHOW CPEJbI;
OCO3HaHUsI HEOOXOAMMOCTH HCHOJb30BAaHUS JTOCTHKEHUN XHMUHU JJISl PELICHUS
BOITPOCOB PAILMOHAIBHOTO MTPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUSITHUSA JEUCTBUN, TPUHOCSIINX BPEJ OKPYKAOIIEH TPUPOIHOM CPELE,
YMEHMSI TNPOTHO3UPOBATH  HEOJATONPUATHBIE  HKOJOTMYECKUE  TOCIEACTBUSA
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAIIATH UX;

HaJIU4MUsA Pa3BUTOTO DKOJOIMYECKOIO MBIIIJIEHUS, YKOJIOITHYECKONU KYJIBTYPBI, OIbITA
NEATEIIbHOCTH KOJOTUYECKON HAIPAaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MU
B M03HABaTEIbHON, KOMMYHUKATUBHOW U COIMAIIBHON MPAKTHKE, CIOCOOHOCTH U

YMCHHUA AKTUBHO IIPOTHUBOCTOATH HACOJIOTHHU X€M0(1)06I/II/I;

6. LleHHOCTH HAYYHOT'O IO3HAHUSA:

c(OpMHPOBAHHOCTH MHMPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CreNM(PUKN XMMHUU KaK HAyKd, OCO3HaHUsS €€ pojiu B (OpMUPOBaAHUU
pallMOHAILHOTO HAYYHOTO MBIIIJICHUSI, CO3/JaHUM IETIOCTHOTO MpEICTaBiIeHUs 00
OKpY’KaroIeM MUPE KaK O €IUHCTBE IIPUPOJIBI U YEIIOBEKA, B TTIO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUHU JJIsl COBPEMEHHOM IIUBUJIM3ALIUU: B €€
TYMaHUCTUYECKON HAMpaBICHHOCTH M BAXKHOM POJIM B CO3JaHUU HOBOM O0a3bl
MaTepPUAIbHON KYJIbTYPbI, PEIICHUU TI100aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, IHUIIEBOM U AKOJOTHYECKOU
0€30MacCHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CIIEUEHUU YCIOBUM YCIEIIHOrO TPYy/ia
Y DKOJIOTMYECKH KOM(OPTHOM KU3HU KaXKJIOTO YJIeHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOU TI'PAMOTHOCTHU: IOHUMAHHS CYLIHOCTH METOHOB IIO3HAHUA,

HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh IIOJIy4acMBIC
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3HAHUS U1 aHAJIM3a U OOBbSICHEHUS SIBJICHUH OKPYIKAIOIIETO MUPa B TPOUCXOISAIINX
B HEM M3MCHEHUH; YMEHHMSI JIIaTh 000CHOBAHHBIC 3aKTFOUCHUS HA OCHOBE HAyYHBIX
(haKTOB U UMEIOIIHMXCS JTAHHBIX C IEJBI0 MOYYEHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCJIBHO HCIIOJIB30BaTh XHMHUYCCKHC 3HAHUS IS PCIICHHS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K TMO3HAHUIO U UCCIEA0BATEILCKOMN NESITCIHHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIPEPBIBHOMY 00pa30BaHUI0 U CaMOOOpa30BaHUI0, K
AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHHWU MO XMMHUH B COOTBETCTBUU C KH3HEHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMUHbIX cdepax MnpodecCHoHATbHON

EATENbHOCTH.

METANPEIAMETHBIE PE3YJIBTATBI

MetanpeameTHbIE pe3yJIbTaThl OCBOESHUS y4eOHOTr0 IpeiMeTa « XUMUs) Ha ypOBHE
cpenHero oOmero o0pa3oBaHUS BKIIOYAIOT: 3HAYUMMBbIE Il (POPMHUPOBAHUS
MUPOBO33pEHUS oOyuarommxcs MEXIUCIUIUIMHAPHbBIE (MeXIpeIMeTHbIE)
OOIIICHAYYHBIE TTOHSATHS, OTPaXKAIOIIHNE 1IETOCTHOCTh HAYYHOW KapTHHBI MHpA H CIIe-
MUKy METOJOB TO3HAHMS, HCHOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, YHEPT U, IBJICHHE, NIPOLIECC, CUCTEMA, HAYUHBIN (PAKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIeJOBaHUWEe, HAOJII0JeHue, HU3MEpEHUeE,
AKCIIEPUMEHT U Jp.); YHUBEpCalbHble Yy4eOHbIe JeHCTBHUs (IIO3HABATENbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), o0ecrieunBarome (dopmupoBaHue
(YHKIIMOHATBHOW TPaMOTHOCTH U COLMAJIBHOW KOMIIETEHIIMH OO0YyYarOUIXCs;
CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEKIUCIUILIMHAPHEIE,
MUPOBO33pEHYECKIE 3HAHNUS U YHUBEPCAIbHBIC YUeOHbIC ACUCTBUS B TIO3HABATEILHOM
Y COLMAIBHOM MPAKTHUKE.

MetanpeameTHble  pe3ysibTaThl  OTPaXKarOT  OBJAJE€HUE  YHUBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATENbHBIMHI, KOMMYHUKATUBHBIMU U PETYISATUBHBIME JICHCTBUSMHU.
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Osnaoenue YHUBEPCAIBHBIMU yueﬁubmu NO3HABAMETIbHBIMU  OCUCMBUAMU:
ba30BbIMU JIOTHYECKUMHU JEHCTBUSMU:

CaMOCTOATENHbHO (POPMYIHUPOBATh U AKTyaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh LENU ESITENIbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU UX JIOCTUIKEHHS,
COOTHOCHUTBH PE3yJIbTaThl IESITEILHOCTH C TOCTaBJIECHHBIMU LIEISIMHU;

UCII0JIh30BaTh MPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHUYECKOTO MBIIIJICHUS] — BBIICIATh
XapaKTepHbIE MPU3HAKU MOHITUN U YCTAHABJINBATh UX B3aUMOCBSI3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUN;

BBHIOMpATh OCHOBAaHHMS U KPUTEPUHU ISl KiIacCU(UKALUMU BEIIECTB U XUMHUECKUX
peaKkuii;

yCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXKIeHUs (MHIYKTUBHBIC, ACAYKTHUBHBIC, MO AHAJIOTUH),
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHHSIX,
bopMyJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

OPUMEHSTh B TIPOLIECCE MO3HAHUSI KCIOJb3yEMbIE B XHUMHUU CHUMBOJHAYECKUE
(3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATh  MOJENIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJI) DJEMEHTa, XUMH4YecKas ¢opmyJia, ypaBHEHHE
XUMUYECKOUN peakiin — MPHU PEIICHUH yIeOHbIX TTO3HABATEIBHBIX H IPAKTUIECCKUX
3a/1ay, TMPUMEHATHh Ha3BaHHbIE MOJICIbHBIC MPEICTABICHUS [JJs1 BBIABICHUS

XapPaKTCPHBIX IIPU3HAKOB U3YyYdCMbIX BCIICCTB U XUMHUUCCKUX peaKuHﬁ;

1. ba3oBbpIMH HCCJI€A0BATEILCKUMH JeHCTBHSIMM:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX PEAKIIUN;

dbopmynIupoBaTh LIEIM W 3aJauyd HUCCJIEAOBAHUS, HCIOJIB30BaTh IOCTaBJIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOITPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI sl (GOPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUWIBHOCTH

BBICKAa3bIBACMBIX Cy}KﬂCHHﬁ;
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BJIAJICTh HAaBBIKAMHU CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS M NMPOBEICHUS YUEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUS HaONIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PEe3yNbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABIISTH
000CHOBaHHBIN OTUET O MIPOJIETAaHHON padoTe;

NpHOOPETaTh OMBIT YYCHHYECKOM HCCIEAOBATEIbCKOW W TPOCKTHOU JESTEIHHOCTH,
IPOSBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOMCKY METOJIOB

PCHICHUS IMTPAKTUICCKUX 3aaa4, IPUMCHCHHIO PA3JIMYHBIX MCTOZ0OB ITIO3HAHU A,

2. PaboToii ¢ nHpopmanueii:

OpUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHpOpManuu (Hay4dHO-TIOMYJIsipHAst
JUTepaTypa XUMUYECKOIO COJEpXkaHHUs, CIpPaBOYHBIE MOCOOUS, PECYPCHI
Wntepuera), aHanmu3upoBaTh HWHGOPMALMIO Pa3IWYHBIX BUIOB U (opm
IIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTH "
HENPOTHUBOPEUYHUBOCTb;

(dopMynupoBaTh 3aPOCHl U MPUMEHATH Pa3IMYHbIE METOMABI MPH MOUCKE U O0TOOpE
uHpOpMaIMU, HEOOXOAMMOM JUIsl BBIIIOJIHEHUS YUYEOHBIX 3a/ad OIpelelIEHHOIO
THUIIA;

npuoOpeTaTh OMBIT UCIIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (opMy mpeacTaBiaeHUs HHGPOPMALUU
(cxembl, TpaduKU, AMATPAMMBI, TAOIHIIBI, PUCYHKH U T. I1.);

UCTOJIb30BaTh HAy4YHbIM $3bIK B Kaue€CTBE CpPEJACTBA INMpHU paboTe ¢ XUMHUYECKOU
uH(popMaIel: MPUMEHATh MEXIpeAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH.

Ognaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBCHbBIMU oelicmeuamu;
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3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Juajiora W/Wiu
JUCKYCCUHM,  BBICKa3bIBaTh  HJAeHU, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTENIBHO BBINIOJIHEHUS ITPEUIOKEHHON 3a7a4H;

BBICTYIIaTh €  IpE3€HTAlMEd pe3yJbTaTOB  II03HABATEIIBHOM  JIESATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealu3aliy y4eOHOTro NpoekTa U (GOpMyJIMPOBATH BBIBObI
IO pe3yJIbTaTaM IPOBEIEHHBIX MCCIENOBAHUN IMYTEM COIJIACOBAHHUS IMO3UIUMN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

Osnaoenue ynueepcanbHblMu pezyiAmMUEHbIMU OCUCMEUAMU:

CaMOCTOSITEIBHO  IUIAHUPOBAaTb U OCYLIECTBJIATH  CBOIO  [O3HABATEJIbHYIO
NEeATENIbHOCTh, oOmpenensas €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeJjlaraéMblii  aJlfOpUTM JACUCTBUN  IpHU
BBIMIOJJHEHUH YYE€OHBIX W HCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CINOCOO MX pelIeHHs C YYETOM IIOJIy4EHHsS HOBBIX 3HAHHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIIATE CAaMOKOHTPOJIb CBOEHU JEATEIIBHOCTM HAa OCHOBE CaMOaHaln3a |

CaMOOIICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO 00111eT0 00pa30BaHuUs 10
XUMUHU Ha 0a30BOM YpOBHE OPHEHTHUPOBAHBI Ha OOECHEYeHHE MPEUMYIIECTBEHHO
o0mieoOpazoBaTenbHON W OOIMIEKYJBTYpPHOW TMOATOTOBKHM oOydarommxcsa. OHH
BKJIIOYAIOT: crienuduueckue sl y4eOHOTO mpeaMera «XUMHUsS HAay4dHbI€ 3HaHUS,
YMEHHUSI U CIOCOOBI JICUCTBUU MO OCBOEHHUIO, MHTEPIPETAlMU U MPeoOpa3oBaHUIO
3HAHWUM, BUJBI IESITEITBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS M TPUMEHEHUIO 3HAHUU B

Pa3JINYIHbIX y‘-IC6HI>IX " PCAJIbHBIX JKXN3HCHHBIX CUTYAlUAX, CBA3aHHBIX C XUMMEH.

B nporpamMme 10 XHUMHH IPCAMCTHBIC PC3YyJIbTAThl IIPCACTABIICHBI IIO TOJaM
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U3y4YEeHHS Kak Ha 0230BOM, TaK U Ha y21y01EéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 ki1acce npegMeTHbIE pe3yJIbTAThbl 0CBOEHHS Kypca «Oprannyeckasi XUuMHUsSD»

0TPaKAIOT:

1) cgopmuposannocms  npedcmasnenuii: 0  XUMHUYECKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA XUMHH B TIO3HAHUH SBIICHUIA TIPUPOIHI,
B (OPMHUPOBAHUM MBIIUICHUS W KYJbTYpbl JHMYHOCTH, €€ (YyHKIIMOHAIHHOM
TPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUS MMPAKTUIECKHUX 3a/1a4 U IKOJIOTUIECKH
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

2) enaodeHue CUCTEMOM XUMUYECKUX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHUYECKHA JJIEMEHT, aToM, OJJICKTPOHHAS
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JICKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas dopmyra (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJISIpHAS
Macca, MOJISIpHBIA OOBEM, YIJIEPOJHBIA CKeneT, (yHKUHMOHAJIbHAs TIpyIIIa,
panukai, U30Mepus, H30MEpbl, TOMOJIOTUYECKUH PSJl, TOMOJIOTH, YIJIEBOJAOPO/IbI,
KUCIIOPOJ- W a30TCOJIEPKAINE COCTUHEHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TCOPUU U 3aKOHBI (TEOPHUS CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3ak0oH COXpaHEHHS MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHH S3bIK XHMHUHW; MHPOBO33PEHUECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTHYECKHME CBEJACHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH U
0€30MacHOM HCIIOJIb30BAHUH BaKHEHIINX OPTaHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOHN JACATEIHPHOCTH YEIIOBEKA;

3) cpopmuposannocms ymeHuli 6viA61AMbL XAPAKTEPHbIE TPHU3HAKH TMOHATHMH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCNOJIb308aMb COOTBETCTBYIOIIUE TTOHITHS TIPU

OMMCAHUU COCTaBa, CTPOCHHUS ¥ PEBPAIICHUN OPTraHUYECKUX COEAUHEHUI;

4) cgopmuposannocmv yMeHull UCNOIBL306AMb XUMUYECKYI0 CHUMBOJUKY IS

COCTaBJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
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5)

0)

7)

8)

9

dbopMyn OpraHMYECKHX BEIIECTB M ypPaBHEHUH XUMHUYECKUX PEaKIUi;
U320MasaIueams MOJICIIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIs1 WITIOCTPALUN UX
XUMHYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS;

chopMuposaHHOCmMb  YMEHUll YCMAaHagIueams TPUHAIIICKHOCTh H3yUECHHBIX
OpPraHMYECKUX BEIIECTB II0 MX COCTaBY W CTPOCHHUIO K OINPEACIEHHOMY
KJIACCy/Tpynne CoeIuHEeHUU (yTIEeBOAOPOMbI, KHUCIOPOA- W a30TCOJACpIKAIIHEC
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUs); Oasams WM Ha3BaHUS IO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke mpuBOIUTH TPUBUAIBHbBIC
HA3BaHUS OTJCJIbHBIX OPraHUYECKHX BEIIECTB (STUIJICH, MPOIUJIEH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (PeHoi, GopManbaeruy, aneraibIeruj, MypaBbuHas
KUCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTa, CTEAPUHOBAsl KHUCIIOTA,
TIII0K03a, (PYKTO3a, Kpaxmall, IEeJII0JI03a, TIIUIIHH);

chopmuposaHHocmb  yMeHUs  onpeoensms BHUAbl XUMHYECKOW CBSA3M B
OpraHUYECKUX COCAMHEHUAX (OJAMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHASL
CB513b, O- U P-C853U, B0OOPOOHASL C8A3b);

cOpMUPOBAHHOCMb  YMEHU NOOMEEpHcOamsb HA  KOHKPEMHbIX NpUMepax
xapaxmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCU OP2AHUYECKUX COeOUHeHUll
Om KpamHoCmu U muna KO8aneHmHOU c653U (0- U T-C643U), 63AUMHO20 GIUAHUS
amomo8 u 2pynn amomo8 8 MOJNeKy1ax,

cpopmuposaHnocms  yMeHUs. NpUMEHAMb  TIOJNOXKEHHS TEOPHUH  CTPOCHHS
opranndeckux BemiectB A. M. ByTiiepoBa a1 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;
cpopmuposaHnocms yMeHUll Xapakmepuzo8ams COCTaB, CTPOCHUE, (PU3UUECKHE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX [PEICTABUTENIEH pPa3JIMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, ATaH, STUJICH, NMPOMUJICH, alleTUICH, OyTaIueH-

1,3, metunOyranuen-1,3, 6eH30JI, METaHOJ, dTAHOJ, dTUJICHIJIMKOJIb, TJIUIECPHH,

Q)CHOH, aleTAJIbACTUA, MypaBbHHAsl W YKCyYCHasd KHCJIOTBI, I'JIFOKO3d, Kpaxmall,

CJIII0JI03a, aMUHOYKCYCHas KI/ICJ'IOTEI); wuniocmpupoesantb TCHETUICCKYIO CBA3b
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MCXKAY HHUMH YPAaBHCHHSAMHU COOTBCTCTBYIOIIHNX XHMHUYCCKHUX peaKuHﬁ C

MCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

10) cpopmuposarnnocmos ymenuii xapakmepuzoeams cocmas, cmpoenue, usuiecxue
U Xumudeckue C60UCMEA MUNUYHBIX Hpeocmasumeneti pPasiuidHblX KidCCo8
OP2AHUYeCKUX Beuecms. AIKaH08, YUKIOAIKAHO8, AIKEHO8, AIKAOUEHO8, AIKUHOS,
aApoOMAmuyecKux y21e8000p0008, CHUPMOos, alb0e2ud08, KemoHO08, KapOOHOB8bIX
KUCTIOM, HPOCMbBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0elK08,  Vene80008  (MOHO-, Ou- U  NOAUCAXAPUOOB);
ULIIOCMPUPOBAMb  2EHEMUYECKYI0  C8A3b  Medcdy  HUMU  YPAGHEHUAMU
COOMBEMCMEYIOWUX XUMUUECKUX Pearyuil ¢ UCNOIb308AHUEM CIMPYKMYPHbIX
Gdopmyn;

11) cpopmuposannocmo ymenus xapaxmepuzoéams WCTOUHUKUA YTIEBOJAOPOIHOTO
CBIPbA (HEPTH, MPUPOIHBIN T'a3, YTOJb), CHOCOOBI UX IEPEPAOOTKU U IPAKTUIECKOE
MIPUMEHEHHUE TIPOYKTOB TIEPEepabOTKH;

12) cpopmuposannocms ymenutl nposoOumsv BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOTO BEIECTBA WIIM MPOIYKTa
peaknuu TO H3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJIHOTO W3 HCXOTHBIX
BEIIECTB WJIN MPOJAYKTOB PEaKIINH);

13) cghopmuposannocmo ymenuti enradems CUCTEMON 3HaHHI 00 OCHOBHBIX METOJIaX
HAyYHOTO TIO3HAHUS, WCIOJIL3YEMbIX B XHMHH TPH W3YYEHUU BEIICCTB H
XUMUYECKUX SIBJICHU (mabmronenue, U3MEpeHue, HKCIIEPUMEHT,
MOJICIIMPOBAHUE), UCNOIb306AMb CUCTEMHbBIE XUMHYCCKUE 3HAHUS TSl TIPUHSTHS
PEIICHUI B KOHKPETHBIX KU3HECHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU M UX
PUMEHEHUEM;

14) cgopmuposannocme 6nadenuss cucmemou 3HAHUL O eCMeCMBeHHOHAYYHbIX
Memooax no3Hanus — HaOI00eHUU, U3MepPEeHUU, MOOEIUPOBAHUU, IKCNEepUMEHE

(pea]ZbHOM u ]I/lblC]leHHOM) U YMEHUA NPUMEHANb OMU SHAHUA,
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15) cgopmuposarnnocmev ymenus npumeHsms OCHOBHble ONEPAYUU MbLCIUMENLHOLL
0esimelbHOCMU — aHAIU3 U CUHMe3, CpagHeHue, 0000weHUe, CUCTNeMamu3ayuio,
8bls6IeHUe NPUYUHHO-CTEOCTBEHHBIX CEs3ell — O U3YUEeHUsl CBOUCME 8eujecmes U
XUMUYECKUX pearyuli;

16) cghopmuposannocmv ymenuii cobarodams npasuia TOIL30BAHUS XUMHUYECKON
MOCYJIOM W JabopaTOPHBIM 00OpPYNOBaHHMEM, a TAakK)Ke MpaBWiIa OOpAIICHUS C
BEILIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBITIOJIHEHHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

17) cpopmuposannocms ymeHuli NIAHUPOBAMb W  BbINOJIHAMbL XUMHYECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS OPTaHUYCCKUX BEIIECTB MPU HArPEBAHUH, TTOTYYCHUE
STWICHA W W3yYEHHWE €ro CBOWCTB, KAaYECTBCHHBIE PEAKIIMH OPTaHUYCCKUX
BEIIECTB, JCHATypalusi OCJIKOB MpPU HArpeBaHUM, IBETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TMpaBUJAMU TEXHUKH O€30MacHOCTH TNpHU OOpallleHHH C
BEIIECTBAMH U JTA0OPATOPHBIM OOOPYIOBAaHUEM, HPedCMAsisimb PE3yIbTaThl
XUMHUYECKOTO 3KCIepUMeHTa B (OopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peaknuuii u hopmyauposams BHIBOJILI HA OCHOBE ITHX PE3YIHTATOB;

18) cgopmuposannocmv ymenuii: camocmosmenbHo NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUUl IKCHnepumenm (noniyyeHue u U3Y4eHue CEOUCME Op2aHUYeCcKUx
gewiecms, KauecmeeHuvle peakyuu yeneeo00po008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUUX OPSAHUYECKUX BeUjecm8, peuleHUue IKCNePUMEHMATbHbIX
3a0auy nO PACNO3HABAHUIO OP2AHUYECKUX 6Beujecmes) ¢ coOmo0eHuemM npasu
be3onacnoco obpaweHuss ¢ Gewjecmeamu U 1aOOpPAmMoOpHuLIM 000PYO0B8AHUEM,
Gopmynuposams yenb UCCIe008aHUs, NPeOCMABIAMb 8 PA3IUYHOU Gopme

pe3yromanibl IKCnepumerma, aHaaiu3upoeaniv U OyeHueanb ux Oocmoeepﬁocmb;

19) ceopmuposannocms ymenuti Kpumudecku aHAIUIUPOBAMb XHUMHUYCCKYIO

uH(OpMaIIHIO, TOJy4aeMyto 13 pa3Hbix uctrounukoB (CMU, UuTtepuer u ap.);

20) chopmuposaHHOCmb  YMEHUL: OCYWECMBIAMb YeNeHANPAGIeHHbIL NOUCK

XUMUYECKOU UHpopMayuu 8 pasiuyHblX UCIOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
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aumepamypa, CMHU, Humepnem u 0p.), Kpumuuecku  aHaAIU3UPOBAMDb
Xumuueckyro  uHgopmayuro, nepepabameigamv €€ U  UCHOIL308AMb 8
coomeemcmeaul ¢ NOCMAasIeHHoU y4eOHoll 3a0ayell

21)  cgopmuposannocms  ymenuii  cobnmooamv  Npasuia  SKOJOTHYECKU
1eaecoo0pa3Horo MoBeACHUs B OBITY M TPYAOBOW JE€ATEIBHOCTH B LEIAX
COXpaHEHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CpPENbl;, 0Cco3HABAMb
OMAacCHOCTh BO3JCHCTBHS HA JKHUBBIE OPraHU3MBbI ONPENEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHUMAas cMbIci nokasarens [IJIK (npenenbHOM JOITy CTUMOM
KOHIICHTpAllUH), HOACHAMb, Ha  TpUMepax CHocoObl  YMEHBIIEHUS U
NpeJIOTBpalleH!s] WX BpPEIHOTO BO3JCHCTBUSA Ha OpPraHU3M  YEJIOBEKa;
AHAU3UPOBAMb  YeNecO0OPASHOCMb  NPUMEHEHUs OpP2aHU4eCcKUx 6euecms 6
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUS. COOMHOULEHUSL PUCK-NOJIb3A

22) nns oOydarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

23) ans ciaenbiX U ciabOBUIALIIMX O0YYaIOIIMXCS: YMEHUE UCIOJIb30BaTh peabedHO

TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins 11 3anucu XUMHUYECKUX POpMyIL.

B 11 kuacce mnpeaMeTHbie Ppe3yJbTaTbhl OCBOCHHS Kypca «OO0mas u

HEOPraHM4YecKasi XMMHsS» OTPAKAIOT:

1) cpopmuposannocms  npeocmasneHuti: 0 ~ XUMHUYECKOHW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJAM XUMUU B TO3HAHUM SIBICHHM
MPUPOIBI, B GOPMUPOBAHUN MBITIUICHUS M KYJIBTYPBI TUIHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHHs] MPAKTHUYECKHX
3alady ¥ DKOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3JI0pOBBIO U
MIPUPOJTHOM CPEAE;

2) enadeHue CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:

OCHOBOTIOJIATAIOIINE MOHATUS (XMUMHUUYECKUU JJIEMEHT, aToM, U30TOoI, §-, p-, d-
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3)

4)

S)

6)

AJICKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTETIEHb OKUCIICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHAs!, MIOHHAsI, METAJUTMYECKasi, BOJOPOIHAS ), KpUCTATUIMYECKas PEIIETKa,
TUNBl XUMHUYECKMX  pPEaKIUi, pacTBOp, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHMYECKOM peakIih, XUMHUYECKOE PABHOBECHE, TEOPHU M 3aKOHBI (TEOopus
AJICKTPOJIUTUYECKOU HUCccouMranuu, nepuoanyeckuit 3akon [[. M. Menneneesa,
3aKOH COXPAHEHUSI MACChI BEIIECTB, 3A4KOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
MpY XUMHUYECKHUX PEAKLMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHHUMAaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XWMHYECKHX SBJICHHUH, (DAKTOIIOTHMUECKHE CBEIACHUS O CBOMCTBAX,
cocTaBe, MOJTy4YeHUH U 0€30IMaCHOM MCII0JIb30BAaHUH BAKHEHUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YETIOBEKa;

cospemMeHHble NPe0CMABIeHUs. 0 CMPOeHUU 6ewecmed HA amoMHOM, UOHHO-
MOJIEKVIISIPHOM U HAOMOAEKVIISIPHOM VPOBHAX, NpPeOCmasieHus: 0 MeXaHUuMax
XUMUYECKUX Pearyuti, mepmoOUHaAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCMSX
UX NPOMEKAHUSL, O XUMUYUECKOM PABHOBECUU, PACMBOPAX U OUCHEPCHBIX CUCEMAX,
Gaxmonocuueckue c8edeHUss 0 CBOUCMBAX, cocmase, NoJyYyeHuu u 6e30NaACHOM
UCNONB30BAHUU BANCHEUWUX HEOP2AHUYECKUX Beujecms 8 Oblmy U NPpaKmuyeckou
0esIMebHOCMU  4ello8eKkd,  OOWUX — HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npou3eo00cmaa;

chopmMuposaHHOCmb YMEeHUl BbIA61AMb XaPAKTEPHbIE TPU3HAKU MTOHATUH,
YCMAaHasnueams X B3auMOCBSI3b, UCNOIb308amMb COOTBETCTBYIOIIUE MOHSTHUS MPU

OIMMCAaHUN HCOPTAHNYCCKHUX BCIICCTB U UX npeBpameHHﬁ;

chopmuposaHnocms  yMeHuti  UCNOIb306aMb XUMHUYECKYI0 CHMBOJIMKY IS
cocraBieHUs: (OPMYyJ BEIIECTB M YpPaBHEHUM XMMHYECKUX  PEaAKIIHii;
cuctematuueckyto HomeHkaaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIACIbHBIX

HEOPraHUYEeCKUX BEUIECTB (YrapHbIil ras, YrjeKHUCHbId Ta3, aMMHUaK, Tami€Has
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M3BECTb, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U JIP.);

7) cpopmuposannocms ymeHuii onpeoensime BAJEHTHOCTh U CTENEHb OKHUCIEHUS
XUMHYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIUYHOIO COCTABA; BHUJ XUMHYECKOU
CBs3M (KOBaJICHTHAs, HOHHASA, METAINTNYECKas, BOJOPOIHAS) B COCAMHEHUSIX;, TUIT
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISpHas,
MOHHAs, METAJUINYECKas); XapakTep Cpeibl B BOJHBIX paCTBOPAX HEOPTAHUUYECKHUX
COCJIMHCHUM;

8) copmuposannocms ymeHus OOBACHAMb 3ABUCUMOCIb CEOUCME Beuiecms om
8UOA XUMUYECKOU C6A3U U MUNA KPUCMALIUYECKOU peuémKl, OOMeHHbIl U
OOHOPHO-AKYENMOPHDbLIL MEXAHUIMbL 00PA308AHUS KOBATIEHMHOU C8A3U;

9) cghopmuposannocmsb ymMeHuu ycmanaenueams NPUHAIIEKHOCTh HEOPTaHUUYECKUX
BEII[ECTB 110 UX COCTaBYy K OMpPEACIEHHOMY KIIACCy/TpyNIe COeNTMHEHHM (TIPOCThIC
BEIIECTBA — METAJUIbl 1 HEMETAJIbI, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE
TUAPOKCUJIBI, COH);

10) cgpopmuposannocmo ymenuil: Kiaccupuyuposamn: HeopeaHuiecKue eujecmasd
1O UX COCMABY; XUMUYECKUE PeaKyull N0 Pa3iuyHbIM NPUSHAKAM (YUCTY U COCNABY
peazupylowux eeujecms, menioeomy d¢hgexmy peakyuu, uUsMeHeHuro cmeneuell
OKUCTIeHUsT DJIeMEeHMO8, O00paAmMUMOCmY, Y4acmuilo Kamaiuzamopa u m.n.);
CAMOCMOAMENLHO 8bIOUPAMb OCHOB8AHUA U Kpumepuu O/ Klaccugurxayuu
U3y4aemvix euecme U XuMudeckux peaKyu,

11) chopmuposannocms ymenuii packpviéams CMbICI niepuoandeckoro 3akona Jl. 1.
MeHieneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONUTYI0, O0BICHUTEIIBHYIO U
MPOrHOCTHYECKYIO (PyHKIINU;

12) chopmuposannocme ymenul xapaxmepuzoeams ICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1EMEHTOB 1—4 nepuonoB [lepuoanueckoit cUCTEMbl XUMUYECKUX
anemenTtoB [I. M. MenaeneeBa, HUCMONb3ysl TOHSITHS «S-, p-, d-DIEKTPOHHBIC
opOUTaNINY, «IHEPTETUUECKUE YPOBHWY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUSI

CBOMCTB XMMHUECKHMX DJIEMEHTOB U HMX COGI[I/IHGHI/Iﬁ mo nepuogamM M rpyniam
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[Tepuoanueckoit cucteMbl XuMuiyeckux 3neMeHToB 1. 1. MenneneeBa,; «ocrhognoe
U 6030))COEHHOE  dHepeemuyecKue  COCMOAHUSL — amomMay»,  OOBACHAMDb
3aKOHOMEPHOCMU U3MEHEHUs C8OLICIE XUMUYECKUX INEeMEHMO8 U UX COeOUHEHUlL
no nepuooam u epynnam Ilepuoouueckou cucmemut /| U Menoeneesa, eanenmmsie
B03MOJCHOCIU AMOMO8 2JIeMEHMO8 HA OCHO8E CMPOEHUs UX 3S1eKMPOHHbIX
obonouex

13) chopmuposannocmv  ymenuti  xapaxmepuzosamsv  (onucviéams)  OOITUE
XUMHUYECKHE CBOWCTBA HEOPTaHWMYECKUX BEIICCTB  PA3IUYHBIX  KJIACCOB;
noomeepaiicoams CylneCTBOBAHNE TEHETUYECKON CBSI3M MEXKY HEOPTraHUYECKUMHU
BEII[ECTBAMH C ITOMOIIBI0 YPABHCHHH COOTBETCTBYIONIUX XUMHUUYECKHUX PCAKIINM;

14) chpopmuposannocms  ymeHus  packpvleamsv  CYWHOCMb.!  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX  PEaKyull NoCPeOCm8OM COCMABIEeHUsT  IJeKMPOHHO20
bananca 3mux peaxkyuu, peaxyuti UOHHO 20 O0OMeHa NYMéM COCMAGNIeHUsl UX
NOJHBIX U COKPAWEHHBIX UOHHBIX YPABHEHUU;, peakyull uopou3d; peaxyul
KOMNJIeKco0bpazoeanus (Ha npumepe 2UOPOKCOKOMNAEKCO8 YUHKA U ANIOMUHUS);

15) chpopmuposannocme ymenus kiaccugpuyuposams XUMHUYECKHE PEaKIUU TI0
pPa3TUYHBIM MPU3HAKAM (YHCITy M COCTaBY PEarupyrolIuX BEIIECTB, TCINIOBOMY
ahdexTy peaknuu, K3MCHEHHUIO CTEIICHEH OKHCICHUS JIEMEHTOB, OOpaTUMOCTH
pEaKIINK, YIaCTHIO KaTaanu3aTropa);

16) chopmuposannocms ymenuii cocmaeiims YPaBHCHHS PEAKIIUN pPa3THUHBIX
THUIIOB; TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHHUS PEAKIIMii HOHHOTO OOMEHa, YUUThIBAs

YCJIOBHS, IPY KOTOPBIX 3TU PEAKLUHU UAYT 10 KOHLIA;

17) cpopmuposannocmev  ymenuii npogooums  PeAKUUU, TMOATBEPKIAOIIUE
KQUeCTBEHHbI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB; PACNO3HABAMDb
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIILIECTB;

18)  chopmuposannocms  ymenuii  packpvléams  CYIMTHOCTh  OKHUCIIHTEIBHO-

BOCCTAaHOBHTCJIBHBIX peaKHI/Iﬁ IMoCpCaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca
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ATHUX PEaKINM;

19) cghopmuposannocmo ymenuui 00BACHAMb 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKInu OT Pa3IMIHBIX (AKTOPOB; XapaKTep CMEIMICHUS XUMHUIECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [laTense),

20) cghopmuposannocme ymenust 00vbACHAMD 3aKoHOMepHOCmU npoOmeKaHus
XUMUYECKUX PeaKyuli ¢ Y4EMOM UX dHep2emuiecKux Xapakmepucmux, xapakmep
UBMEHEHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3as8UCUMOCMU OM PA3TUYHBIX
Gaxmopos, a maxokce xapakmep cMeweHUs XUMU4ecko20 pasHo8ecusi noo
enuUAHUEM BHewHUX 8o30eticmautl (npunyun Jle [llamenve);

21) cghopmuposannocmo ymenuli xapakmepu3oeamv XUMHYECKUE MPOIECCHI,
JIeXkKaINMe B OCHOBE MPOMBIIUICHHOTO MOJYYeHUs CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIIUIAX U
AKOJIOTUYECKUX MTPOOIeMax XUMHUUYECKOTO MTPOU3BO/ICTBA;

22) cghopmuposannocme ymMeHUs XapaKkmepuzo8ams XumuiecKue peakyuu, iexcaujue
8 OCHOB8E NPOMBIULIEHHO20 NOJYYEHUS CEPHOU KUCIOMbl, aAMMUaKa, ooujue
HAy4Hble NPUHYUNBI XUMUYECKUX NPOU3IBOOCMS,; Yeaeco0Opa3HOCmb NPUMEHEHUs.
Heop2aHUu4ecKux 6ewecms 6 NPOMbIUICHHOCMU U 6 Oblmy ¢ MOYKU 3PeHuUs.
COOMHOWEHUS PUCK-NONIb3A,

23) ceopmuposannocms ymeHuiu npo8OOUMsb BBIYHCIECHUS C HCIOJb30BaHUEM
MOHSITHSL «MaccoBasi JIOJIs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Tra3oB

IIpHU XUMHUYCCKHUX PCAKIUAX, MACChI BCUICCTBA HUJIN 00bEMa ra3oB 10 HU3BCCTHOMY
KOJINYECTBY BEILIECTBA, Macce WIM O00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMMBEIIECTB, TEIJIOBOIO
s¢dexTa peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, NPEBPALCHHS U COXPAHEHHS

SHEPIHH;

24) chopmuposannocms yMeHUs NPOBOOUMb PACUEMDBL. C UCNONb30BAHUEM NOHAMUL
«maccoeas 005 gewecmsea 68 pacmeopey U «MOJAPHAS KOHYEHMPAyus», Maccol
gewecmea unu 00véma 2aza no U38eCMHOMY KOJIUYECm8y euecmed, macce uiu

00bEMY 00HO20 U3 YYACMBYIOWUX 6 Deakyuu Gewecms; meniosoco d¢gexma
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peaxkyuu, 3HayeHus 8000POOH020 NOKA3amesls pacmeopos KUCIOm U wenoyell ¢
U3BECMHOU CMeneHvlo ouccoyuayuu, maccel (06véma, Koauuecmea eeuecmea)
npoOyKma peaxkyuu, eciu 00OHO U3 UCXOOHBIX Geujecms 0aHO 8 8ude pacmeopd ¢
ONpeoeséHHOl MACCo80U 00lell pacmeopEHHO20 8eujecmaa Uil OaHO 8 U30blmKe
(umeem npumecu); 00U 8bIX00A NPOOYKMA pearyuu, 0OBLEMHBLIX OMHOULEHUL
2azos;

25) cgopmuposannocms ymenuul cobarodams npasuia TMOIb30BAHUS XUMHUYECKOU
MOCYJIO W JabopaTOPHBIM 00OpYyIOBaHMEM, a Tak)Ke MpaBWia OOpAIICHUS C
BEII[ECTBAMH B COOTBETCTBHUU C MHCTPYKIMSAMH IO BBITOJIHCHHIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

26) cgopmuposaHHOCmb YMEHUN NIAHUPOBAMb U  BbINOJHAMbG XUMHYECKHM
IKCIIEPUMEHT (pa3iokKeHHe MEePOKCHAA BOIOPOAa B MPHUCYTCTBUHU KaTaau3aTopa,
ONpe/IeTICHNe Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0  YHUBEPCAIHLHOTO
UHANKATOPA, BIUSHUE PA3IMYHBIX ()AaKTOPOB HAa CKOPOCTh XMMHYECKOW peakluu,
peakMy MOHHOIO OOMEHa, KauyeCTBEHHbIE pEaklUHU Ha Ccyib(dar-, kapOoHAT- U
XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS; pEIIeHNE JKCIIEPUMEHTAIBHBIX 3a7a4 10
Temam «Metamne» U «Hemeramib») B COOTBETCTBUU C TpaBUIAMH TEXHUKU
0€e301MacHOCTH NP OOPAIIEHUH C BEIIECTBAMU U JTA0OPAaTOPHBIM 000PYIOBAHHEM,
npedcmaesnsimes Pe3ysbTaTbl XHUMHUYECKOTO JKCIEepuMeHTa B (GopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIUX PEAKINN U (hopmyaupoeams BHIBOABI Ha OCHOBE
ATUX PE3YIHTATOB,

27) cgopmuposanHocmy YMeHUll: CamoCcmosmenbHo NIAHUPO8AmMs U HNPOBOOUMb
XUMUYEeCKUll ~ 9KCnepumeHm  (npogedenue  peakyuii.  UOHHO20  OOMeHa;
noomeepoicoeHue  KaueCcmeeHHO20  COCMABA  HeOP2aHUYeCKUX  Beuecms;
onpeoesienue cpeovl pacmeopos Geuiecms ¢ NOMOWbI0 UHOUKAMOPO8, U3YueHuUe
BNIUAHUSA PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHLIX 3a0ady no memam «Memannovly u «Hememannviy) c

coO00eHUueM npasuil 6e30nacHo20 0OpawjeHus ¢ 8ewecmeamu U 1aOoOpamopHuIM
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0bopyoosanuem, QopmMyIuUposams yeib UCCIe008aHU, NPeOCmasisims 8
PAasIuyHoU ¢hopme pe3yibmamsl IKCNEPUMEHMA, AHATUIUPOBAMb U OYEeHUBANb
Ux 00CMOBEPHOCb,

28) cgopmuposaHHOCmMb  YMEHUU KPUMUYECKU AHATUZUPOBAMb XUMUYECKYIO
uH(pOpMaIHIO, OJIy4aeMyto U3 pa3HbiXx uctounukoB (CMU, UuTtepuer u ap.);

29)  cgopmuposannocms  ymenuil  cobmodamv  Npasuia  SKOJIOTHUECKHU
L[EJIeCO00Pa3HOr0 TMOBEACHUS B OBITY M TPYNOBOM JEATEIBHOCTH B UEISIX
COXpaHEHUsSI CBOETO 3JI0POBbsI U OKPY>KAIOIIEH MPUPOIHON Cpelibl; OCO3HABATH
OIMACHOCTb BO3ECHCTBHUS HA )KUBbIE OPraHU3MBbI OIIPEICIEHHBIX BEIIECTB, IOHUMAs
cmbici nokazarens [IJIK (npenenbHON 4Oy CTUMON KOHIEHTPALUN ), HOACHAMb HA
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAILLEHUS UX BPEIHOTO BO3JIEHCTBUS
Ha OpraHu3M YEJIOBEKa;

30) cgopmuposannocms ymenuu: codaO0amMb NPABUNA NOAL30BAHUS XUMUYECKOU
nocyoou u J1abopamopHvim 000py0o8anuemM, o00OpaweHuss ¢ Geuecmeamu 8
COOMBEMCMEUU ¢ UHCMPYKYUSAMU NO BbINOJIHEHUIO 1a00pamopHbIX XUMUYECKUX
ONbIMOB, IKONOSUYECKU YEeNecO0OPA3H020 Nosedenus 6 Obimy U mpyooeoll
0esImeIbHOCU 8 YeAX COXPAHEHUs C80e20 300P08bsl, OKpYIcaroweli NpupooHol
cpeodbl U OOCMUIICEHUs. €€ YCMOUYUBO20 pA36UMUS, O0CO3HABAMb ONACHOCHLb
MOKCUYECKO20 O0eUCMBUsL HA HCUBbIE OP2AHUIMbI ONPEOENEHHbIX HeOP2AHUUECKUX
gewjecms, nonumas cmuici nokazamens II/[K (npedenvroti donycmumou
KOHYenmpayuu),

31)chopmuposannocmes  yMeHuU:  OCYWecmensims — YeleHanpPasieHHulli  NOUCK
XUMUYeCKoU UHpopMayuu 8 pa3IiudHblX UCIMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
aumepamypa, CMHU, Unmepnem u Op.), Kpumuuecku aHanu3upo8ams XuMU4ecKyro
ungopmayuro, nepepabamovigamv e€ U UCNOIb306AMb 8 COOMEEMCMEUU C
noCmMaeieHHol y4yebHoU 3a0ayel;

32) mia oOydarommxcs C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBbSi: YMEHHE

IMPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOHAX IIO3HAHMA BCHICCTB U
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XUMHYECKUX SBJICHUM;

33) nns caenbiX M cAabOBUIAIIMX OOYYAIOMIMXCA: YMEHHUE HCIOJIb30BaTh PElbeHO
TOYEUHYI0 cucTeMy o0o3HaueHu# JI. bpaiins mis 3anucu xumMudeckux Gopmyi.
PesynbraTtel oOydenuss Ha ©a30BOM YpPOBHE OpPHUEHTHPOBAHBI Ha OOIIYIO

(GYHKIMOHANBHYIO TPAMOTHOCTb, MOJYyYE€HHWE KOMIIETEHTHOCTEH JIsi TTOBCEAHEBHOM

XKU3HU U OOIIero pa3BuTus. Pe3ynpTaTbl 00ydeHHsT Ha YriayOJIEHHOM ypOBHE

OPUEHTHpPOBaHbl  Ha  TOJyYEHHE  KOMIIETEHTHOCTEH  JuId  MOCIEIyroIIen

npodeccoHaIbHOM IEeATeIbHOCTH KaK B paMKaX JJAHHOM MpeIMeTHON 00JIacTH, TaK U

B CMEXXHBIX C HEW 00JIaCTIX.
COAEPXAHUE YYEBHOTI'O ITIPEAMETA «XUMMSI»

10 KJIACC «OPTAHUYECKAS XUMUS» BA3OBbII YPOBEHD

Teopernyeckune 0CHOBBI OPraHUYECKO XUMHUHU

[IpeameT opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHME, Pa3BUTHE WU 3HAUYECHHUE B
[OJyYEHUU HOBBIX BELIECTB W MAaTepUaoB. Teopusi CTPOEHUS OpraHUYEeCKHX
coenuHenuii A. M. BytnepoBa, e€ ocHOBHbIE TosokKeHUSI. CTPYKTypHBIE (POPMYIIbI
opraHu4eckux BemecTs. ['omomnorus, nzomepus. XMMUYECKas CBSA3b B OPraHUYECKHUX
COEIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenne o KilaccupUKauud oOpraHUYeckux BemecTB. HomeHnknaTtypa
OpPraHMYECKUX COEOUHEHHM (cucTeMaTHuecKas) M TpPUBUAIbHBIC HA3BaHUSA

BAOKHEUIIMX MPEACTABUTENEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

9KCHCpI/IM€HTaHBHBI€ MCTOABI H3YUCHHUA BCIICCTB H HUX npeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pa3uaMH OpraHUYCCKUX BCIICCTB U MaTCpHualaMu Ha X OCHOBC;
MOACIIMPOBAHUC MOJICKYJI OPIraHM4YCCKHUX BCIICCTB, Ha6JIIOI[€HI/Ie H OIIMCaHHC
ACMOHCTpPALIMOHHBIX OIIBITOB II0O IPCBPAIlICHUIO OPraHU4YCeCKHUX BCIICCTB IIpHU

HarpeBaHuM (IJIaBjaeHue, OOyTIMBAHUE U TOPEHUE).

Yraesopopoasl
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AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psii. MeTaH M 3TaH — MpPOCTEUIne
peACTaBUTEIIN AJIKAaHOB: (PU3NUECKUE U XUMUUYECKUE CBOMCTBA (PeaKIMK 3aMEeICHUS
Y TOPEHUSI ), HAXO0XKAECHUE B MPUPOJE, MOJyYECHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHUU psAN. ODTWIEH M MNPONWIEH —
OpPOCTEHMIINE TMPEACTABUTEIN aAJIKEHOB: (U3MYECKHME M XUMHUUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THUApPATAllMA, OKHUCICHUS U
MOJIMMEPHU3ALINH ), TIOJyYeHUE U TPUMEHEHHUE.

Ankanuensl. byranuen-1,3 u wmetunOyramues-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBa (peakiuus mnonauMmepusainuu). llolydyeHue CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKUHN psll. AUETUIIEH —
IIPOCTEHIIHI MPEICTaBUTENh AIKUHOB: COCTAaB, CTPOSHUE, PU3UYECKUEC U XUMHUCCKHE
CBOMCTBa (peakiuu TUIPUPOBAHUS, TaJOTEHUPOBAHMS, THUIApaTallid, TOPEHUSA),
MOJIy4YE€HUE U IPUMEHECHUE.

Apensl. bensoi: cocras, ctpoeHre, GU3NIECKUE U XUMHUYECKHE CBONCTBA (peaKInu

TaJIOTEHUPOBAHUS M HUTPOBAHHWA), MOJyYEHHE M NpUMEHEHHe. ToJyoJ: COCTas,

CTPOCHHUC, d)I/IBI/I‘-IeCKI/Ie 1 XMMHUYECKHME CBOMCTBA (DeaKHI/II/I rajJorcHupoOBaHusd H

HI/ITDOBaHI/IH) MOJYYCHHUE U IPUMEHEHHE. TOKCUYHOCTh aApCHOB. I'eneTnueckas cBS3b

MCXKAY YTJIICBOAOPOJaMH, IIPUHAMJICIKAIIIMMHU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHbIE UCTOYHHUKHN YTIEBOAOPOI0B. [IpupomaHbIii Ta3 1 MONMyTHBIC HE(QTSIHBIE
razel. Heptp m e€ mpomcxoxnenne. CrocoObl mepepaboTku HeTH: TMeperoHka,
KPEKUHT (TEPMHUYECKUH, KaTAIUTUYCCKUi), muponu3. l[IpomaykTel mepepaboTKu
He(TH, UX MPUMEHECHHE B MPOMBIIIJICHHOCTH U B OBITY. KaMEHHBIH yroib ¥ MPOTyKTHI
€ro nepepadoTKu.

DKCHEpUMCHTAIBHBIE METOJbl HW3YYCHHS BEIIECTB W WX IPEBpaICHUI:
O3HAKOMJICHHUE ¢ 00pa3llaMH IJIaCTMACC, KaydyKOB M pe3uHbI;, Koyueknnn «Hedpte» n

«YTOJIbY»; MOJEIUPOBAHUE MOJIEKYJ YIVIEBOJOPOJOB U TaJION€HOINPOU3BOIHBIX;
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IIPOBEJICHUE MPAKTUUECKON pabOThI: OJyUYEeHUE dTUJICHA U H3yUYEHHUE €T0 CBOMCTB.

PacuéTHble 3a1aun
Brruucnennss mo ypaBHEHHUIO XUMHYECKOW peaKIiu (Macchl, 00béMa, KOJIUIECTBA
WCXOJIHOTO BEIIEeCTBA WJIM TMPOJYKTa pPEaKIuu II0 H3BECTHBIM Macce, 00BEMY,

KOJMYCCTBY OAHOI0 M3 MCXOJHBIX BCIICCTB UJIHN IIPOAYKTOB peaKHI/II/I).

Kucsopoacoaep:kamnue oprannyecKkue coeMHeHUs

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJN: CTPOCHUE, PUZNUECKUE U
XUMHUYECKHME CBOMCTBA (PEaklMM C aKTUBHBIMU METaJUIAMH, TajJOT€HOBOJAOPOJIAMH,
ropeHue), npuMeHenne. BoopoaHeie cBsi3u MEKy MOJIEKYJIaMu CIUPTOB. JleiicTBue
METAHOJIa ¥ ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUICHTIIMKOIb U TJUUEPUH: CTPOCHUE, PU3NYECKUE U
XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU METAJJIAMU, KAUeCTBEHHAs
peakiusi Ha MHOrOaTOMHBIE CITUPTHI). JleiicTBUe Ha opranu3M uesioBeka. [I[pumeHenue
[JIMLEPUHA U YTUJICHTIIAKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOICTBA. TOKCUYHOCTD
denona. [lpumenenue deHoma.

Anpaerunipl 1 KeToHbl. PopManbIeTrul, alleTabETUA: CTPOCHUE, PU3HNUECKUe U
XUMHUYECKUE CBOICTBA (pEaKkUMH OKHUCIEHUS M BOCCTAHOBJIEHUS, KaYECTBEHHBIE

peakiiu), MoJIy4eHHe U MPUMEHEHHUE.

ANETOH: CTpOEHUE, DU3NYECKHE U XUMHUUYECKHE CBOMCTBA (PEAKIIMHU OKHUCICHUS U

BOCCT&HOBJ’IGHI/IH), IOJYYCHHUC U IIPUMCHCHHUC.

OnHOOCHOBHBIE MpeaeNbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbHHAas M yKCyCHas
KHCJIOTBI: CTpOEHHUE, (PU3NYECKHE U XMMHMUYECKHUE CBOMCTBa (CBOMCTBA, OOIIME IS
KJ1acca KHUCIIOT, peaklus 3TepuduKanum), noiydyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOThI KaK MPEACTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIY BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE AECHCTBHUE.

Cnoxuble 3Qupbl KaKk MPOU3BOJIHbIE KapOOHOBBIX KHUCJIOT. ['MAPONHU3 CIOKHBIX
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a¢upoB. Kupsl. ['ugponus xupos. [Ipumenenue xxupos. bruonornyeckas pois JKUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKAIMS YIJIEBOJIOB (MOHO-, AU- W MOJUCAXApPUIbI).
I'moko3a — mpocTeimmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dusznueckre U XUMUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom menu(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcuia cepedpa(l), BocctaHoBIeHUE, OpOKEHUE
TJII0KO3Bl), HAX0XKIEHUE B IPUPO/JIe, IPUMEHEHUE, Onoaoruueckas posb. DoTocunTes.
OpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxaposa— OpeaACTAaBUTCIIb JUCAXAPUAOB, THAPOJIM3, HAXOXKJACHUEC B IIPUPOAC U

[IPUMEHEHUE.

Kpaxman u nemnono3a Kak HOpUpoaHble moiuMepbl. CTpoeHHe Kpaxmaia Hu
HeuTosio3bl.  Pu3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KauyeCTBEHHAsI PEAKIIUS C HOJOM).

DKCIepUMEHTANIbHBIE METO/IbI U3YyUEHUS BELIECTB U UX IIPEBPALLICHUI: IPOBEICHHE,
HAOJIIOICHUE W ONUCAaHUE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHBIE DPEAKLUMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJa OKCHIAOM
meau(1l)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECHCTBUE TIIMILIEPUHA C THIPOKCUIOM
meau(1l)), anpaernoB (OKUCIEHHME aMMHAYHBIM PacTBOpoM okcuzaa cepedpa(l) u
runpokcuiom meau(ll), B3aumozeiicTBre kpaxmaina ¢ HOJIOM);

MPOBEECHUE MMPAKTUUECKON padOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3a1aun
Brruncnenust mo ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00bEMA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOJAYKTa pPEaKIuu II0 H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOOHBIX BCUICCTB UJIHN IIPOAYKTOB peaKHI/II/I).

A3oTcoaep:kaniue OpraHnyecKue coeInHeHHus

AmMuHpl. MeTHIIaMUMH M aHWJIMH: cocCTraB, CTPOCHUC, d)I/IBI/I‘IeCKI/IC N XUMHWYCCKHC

cBOMCTBA (TOpEHUE, B3AUMOJIEUCTBUE C BOJIOW U KUCJIOTAMM).

AMMHOKHCIIOTBI Kak aM(oTepHbIe OpraHudeckue coeauHeHus. dusznyeckue u
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XUMUYECKME CBOMCTBA aMHMHOKHCIOT (Ha TMpuMepe TiulMHA). buonormdeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTumsl.

benkn kak nOpUPOAHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAA W TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallksl, KAYeCTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCIepUMEHTAIbHBIE METO/IbI U3YUCHHUSI BEIIECTB U UX MIPEBPAIICHUI: HAOII0/ICHNE
U OIKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JAEHATypalusi OCJIKOB MpPU HarpeBaHHH,

IBCTHBIC pCAKIINHN OCIKOB.

BbicokoMoJIeKy IsIpHbIE COeJUHEHU S

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSSA MOJEKYIspHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHMH —
HOJUMEPU3ALIMSL U NTOJIMKOHACHCALINS.

IImacTtMmacchl (HOJ'II/IBTI/IJ'ICH, HOJHUIIPONMIICH, TTOJJMBUHHWJIXJIIOPHI, HOJH/ICTI/IDOJ'I).

HarypanpHblli M CHHTETHYECKHE KaV4YVKUA (OyTaaIWEeHOBBIA, XJIOPOIPEHOBBIA U

HSOHDGHOBBIﬁ). BoJiokHa: HaTypalabHEIC (XJ'IOHOK, mepCTh, HIéJ'IK), HCKYCCTBCHHBIC

(arteTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUYECKHE (KAIPOH M JIABCAH).

OKCIIEpUMEHTAIbHBIE  METOJBl M3Y4YEHUs BEIIECTB M HX MPEBpaIlCHUN:
O3HAKOMJIEHHE C 00pa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC,
Kay4YyKOB.

MexnpeaMeTHbie CBA3H

Peanuzanusi MexXnpeaMEeTHBIX CBSI3€M MPU U3YYEHUHM OpraHudeckod xumuu B 10
KJIacCe OCYIIECTBIISIETCS] Yepe3 HMCIOJb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX
MOHATUM, TaK W TOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMHU JJISI OTICIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIEC TOHATHS: SIBJICHUE, HAYYHbIN (DaKT, rTMIOTE3a, 3aKO0H,
TEOpUs, aHaJIU3, CUHTE3, KIACCU(PUKALIMS, TIEPUOANYHOCTD, HAOIIOICHHE, U3MEPEHHUE,
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AKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: Matepus, SHEPTrHs, Macca, aToM, dJIECKTPOH, MOJICKYJia, SHEPTeTHYECKHM
ypOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBa, (pu3mueckue
BEJIMYWHBI U €IMHUIIBI KX U3MEPCHHSL.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,
dboTocuHTE3, OWONOTUYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIAEBOABI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIC TOPOMBI, IOJIE3HBIE HCKOIMAeMbIE, TOILUINBO,
pecypchbl.

TeXHOIOTHSA: THUIIEBBIC MPOAYKTHI, OCHOBHI PAaIllMOHAIBHOTO IMUTAHUS, MOIOITUE
CpelncTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE TIpermapaThl, MaTepuaabl W3

VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUS» YIJYBJEHHBIM YPOBEHDb

TeopeTnueckne 0CHOBbI OPraHUYECKON XMMUM

[IpeameT u 3HaYeHHWE OPTaHUYECKOW XWMHUHU, TMPEACTaBICHHE O MHOrooOpa3uu

OPraHUYECKUX COCIUHECHUM.

DJIEKTPOHHOE CTPOEHUE aToMa YIJIepojia: OCHOBHOE M BO30YKJIEHHOE COCTOSHUSI.
BaneHTHpie BO3MOKHOCTH aroMa yriaepojaa. XUMHYECKas CBA3b B OPraHUYECKUX
coequHEeHHUsX. Tumbsl THOPUAM3AIMM aTOMHBIX oOpOWTaneil yriepoga. MexaHU3MBI
o0pa3oBaHUsI KOBAJEHTHOW CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). THUIIBI
NEepPEKPhIBAHNS aTOMHBIX OpOuTaiell; 6- u n—cBsi3u. OnuHapHas, TBOWHAS U TPOUHAS
cBs3b. CrocoObI pa3pbiBa CBsA3€HM B MOJIEKYJIaX OpraHMYecKux BeulecTB. [loHsTuHE O
CBOOOIHOM pajiukaie, HyKjiaeopuie u aIeKTpoduIe.

Teopust crpoeHust opraHnyeckux coeauHeHud A. M. byTiepoBa U cOBpeMEHHBIE
NPEACTABIEHUS O CTPYKTYpE MOJEKYJI. 3HAYEHUE TEOPUM CTPOCHMS OPTaHHUYECKUX

coenuHeHnd. MomnekysipHble U CTPYKTypHbIE QopmMyibl. CTpyKTypHBIE (HOPMYJIBI
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pa3IUYHBIX BUJIOB: pa3BEPHYTAs, COKpAILIEHHAs, CKEJIETHAs.

N3omepusi. Buabsl nuzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DnexTpoHHbIE 3(PPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN
U Me30MepHbINA 3D PEKTHI).

[IpencraBiaenne o KjJacCU(pUKALUMM  OpraHudeckux  BemecTB.  [loHsTHE O
¢yHKuMoHaNbHOM rpymnme. ['omosorus. ['omonoruyeckue psiabl. CuctemaTudeckas
HoMeHKJaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHManbHble Ha3BaHUS
OTIEIIbHBIX ITPEICTABUTEIICH.

OcoOenHoct ¥ Kiaccu(UKaMs OpPraHUYecKuX peakiuil. OKHCITUTENbHO-
BOCCTaHOBUTEJIBHBIC PEAKLIUH B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YeHHs BEIIeCTB W WX [pPEeBpalICHUM:
O3HaKOMJIEHHE ¢ 00pa3lilaMu OpPraHWYeCKUX BELIECTB U MaTepuaiaMH Ha UX OCHOBE;
OMBITHl 10 IPEBPALICHUIO OPraHUMYECKHUX BELIECTB IpPHU HarpeBaHUM (IUIABICHHE,
oOyIJIMBaHWE M TOPEHHE); KOHCTPYHUPOBAHHE MOJENEH MOJEKY]d OPraHMYECKUX
BEILIECTB.

Yriesoaopoasl

Ankanpl. ['oMoyiormueckuii psii ajmkaHoB, oOmias ¢opMmysia, HOMEHKJIATypa H
M30MepUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKaHOB, Sp’-

ruOpuau3alys aTOMHbBIX opOuTanei yriepoaa, 6-cBsi3b. Konpopmepsl. dusnueckue

CBOMCTBA aJIKaHOB.
XUMHUYECKHE CBOMCTBA aJKaHOB: PEaKIMU 3aMEUICHMS, H30MEpU3alINH,

ACTUAPUPOBAHHA, HUKINU3AWK, IMUPOJIN3a, KPCKHUHIA, T'OPCHMU. [IpeacraBieHue o

MEXaHM3ME PEaKIUN PaJUKAILHOIO 3aMEIICHMSI.

Haxoxnenune B mpupoje. CriocoObl MOTydeHUs U TPUMEHEHUE aTKaHOB.

Huxnoankanel. O6mas ¢dopmyna, HOMEHKIaTypa W uzoMepus. OCOOEHHOCTH
CTPOEHHUS M XMUMHUYECKUX CBOMCTB MajbiX (IIUKIOMPOINAH, IUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTICHTaH, ITUKIIOTEeKCaH) MUKI0aIKaHOB. CIIocOOBI MOJMyYeHHUsS U TPUMEHEHHUE

IIUKJIOAJIKAHOB.
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Ankensl. ['oMomormyeckuii psj ajdkeHoB, oOmas ¢opMmyia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB, SP THOPHAM3ALNUS
aTOMHBIX OpOHUTaNeH yrieponaa, 6- U m—cBsa3u. CTPyKTypHas M TeoMeTpuIecKas (I1mc-
TpaHc-) nzoMepust. Pu3nyecKre CBOWCTBA AJIKCHOB.

XHUMHUYECKHE CBOMCTBA: PEAKIINY IIPUCOCTMHEHUS, 3aMEIIICHUS B O-TIOJIOKESHHUE TIPH

JIIBOMHOW CBSI3W, NOJMMEPHU3ALMU M OKHUCIECHUS. [IpeicTaBIEHUE O MEXaHU3ME

peakiuu  5aekTpoduiabHOro  mpucoenuHeHus.  [IpaBuno  MapkoBHUKOBA.

KauecTBeHHBIE peakiy Ha JBOMHYIO CBS3b.
CnocoObl OJTy4eHHs] U IPUMEHEHHE aJTKEHOB.
Anxanuensl. Krnaccuukanuss ankaaueHoB (CONpsDKEHHBIE, H30JMPOBAHHbBIE,

KVMVJ'H/IDOBaHHBIG). OcobenHocT QJICKTPOHHOI'O CTPOCHUA N XUMHYCCKHX CBOMCTB

COMPSDKEHHBIX NUEHOB, 1,2- u 1,4npucoeaunenue. [lomumepusanus conpsxEHHBIX

JHUCHOB. Crioco0mb1 MOJIY4YCHHA U IIPUMCHCHHUC AJIKAINCHOB.

Ankunbl. ['oMojoruueckuit psja  aJIKUHOB, 00IIast popmyJsia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJ AJIKUHOB, Sp-
ruopuaAM3alns aTOMHBIX opouTasiel yriepoja. Gu3ndecKue CBOMCTBA aIKMHOB.

XUMHYECKHE CBOMCTBA: PEAKIINY NPUCOCTUHEHNS, TUMEPU3ALIAN U TPUMEPU3ALINH,
OokucJeHusA. KHCIOTHBIE CBOWCTBA aJKWHOB, UMEIOIIUX KOHIEBYI) TPOWHYIO CBS3b.
KauecTBeHHbIE peakliy Ha TPOMHYIO CBS3b.

CnocoObl noJy4eHus1 U MPUMEHEHUE aJTKUHOB.

ApomaTuueckue yrieBoAopobl (apeHbl). ['oMoioruueckuii psii apeHoB, oOIas
dbopmylia, HOMEHKIIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OcH301a. HDaBHJIO ApOMAaTH4YHOCTH, IIPUMCPBI ApOMAaTHYICCKUX

coenuHenun. Gusznueckue CBOMCTBA APEHOB.

XrMHYECKHEe CBOMCTBAa O€H30Ja M €ro TOMOJIOIOB: PEaKklIHMH 3aMELIEHUs B
OCH30JIbHOM KOJIbIIE M YIJIEBOJOPOJAHOM paJuKaje, PEakiMu MPUCOCIUHECHHUS,

OKHCJICHHME TOMOJIOrOB O€H301a. IIpeacraBiaeHne O MEXaHU3ME  pPEaKIui
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aneKTpomibHOTO 3amemnieHus. IlpencraBieHne 00 OpPUEHTUPYIOLIEM JEHCTBUM
3aMmecTUTeNled B OEH30JbHOM KOJIbIIE Ha TNpUMEpe aJIKWIbHBIX PpPaJUuKaloB,
KapOOKCUIIBHOW, TUAPOKCUIIbHOM, AMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cThpoa. [lonnmepusanus ctupoda.

Crioco0bl oJTyyeHus: ¥ MPUMEHEHUE apOMATUYECKUX YIIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHsie HedTsHBIE Ta3bpl. Hedth ue€ mpoucxoxaeHue.
KaMeHHBII yroib 1 MpoayKThl €ro nepepaboTKy.

Criocob6pl  mepepa®oTkM  He(pTHU:  NEpPEroHka, KPEKUHTI  (TEPMHUYECKHH,
KaTaquTU4eckuil), pudopmunr, nuponu3. IIpoaykTel nepepabOTkM HePTH, HX
NPUMEHEHHUE B IPOMBILUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMUYHBIMU KJIACCAMHU YTIEBOAOPO/IOB.

ONEKTPOHHOE CTPOEHWE TaJOrE€HIPOU3BOJHBIX  YIJIEBOAOPONOB. Peakunn

3aMCIICHUA rajJJorcdaa Ha THAPOKCOIpyIIny, HUTPOI'PVYIIITY, NUAHOT'PVIIITY,

AMHWHOT'PVIIITY. I[eﬁCTBPle Ha raJIOrCHIIPOU3BOJHBIC BOAHOI'O U CIIMPTOBOI'O pacTBOpA

ménoyn. B3anMmonencTBue IurajoreHalikaHOB ¢ MaruueM W nuHKoM. lloHsaTtwe o

METAJUNTIOOPTAaHUYECCKUX  COCMHEHMAX. VIcmonb3oBaHME  TraJOre€HIPOW3BOIHBIX
yTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.
DKCNepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEIIECTB U MX MPEBPAIICHUI:; U3yUeHHE
(U3HUECKUX CBOWCTB YTJIEBOJAOPOAOB (PAaCTBOPHUMOCTH), KAYECTBEHHBIX PEAKIIHMA
yTIEBOJOPOIOB PA3INYHBIX KJIaccoB (0OeciBeunBaHUE OPOMHOM WM MOJTHOUM BOJIBI,
pacTBopa TME€pMaHraHaTa Kajius, B3aMMOJCHCTBHE aleTHWIeHA C aMMHAYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOEe OOHapy»KEHHE yTiepoaa U BOJAOPOaA
B OpPraHMYECKHMX BEIIECTBAX; IOJyUYCHHE OTWUJIEHAa M MH3YyUYEHHUE €ro CBOWCTB;
o3HakomiieHne ¢ koJurekiumsimu «HedTe» m «Yromb», ¢ obpasiamu IutacTMacc,
KaydyKOB H  PE3UHBI; MOJICTMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOTEHIIPON3BOTHBIX YTIIEBOAOPOIOB.
Kuciopoacoaep:xamiue opranndeckne coenHEHUsI

[IpenenbHble 0AHOATOMHBIE cUPTBL. CTpoeHHE MOJeKyd (Ha MpUMEpe METaHoJIa
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uoTaHona). ['oMmonoruvyeckuit psig, obmias dopmyrna, H30MepHsi, HOMEHKIATypa U
kinaccupukarmsa. DuU3nYeckue CBOWCTBA TMPEACIBHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBsI3u MEXK Ty MOJICKYJIAMU CITUPTOB.

XVUMHUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs], JCTUAPATAINHA, OKHUCICHHUS,

BSaHMOHeﬁCTBHC C OPTaHNYCCKHUMH U HCOPIraHUICCKUMUN KHCJIOTAMH. [IpeacraBiaeHue

O MCXAaHM3MCEC DeaKHI/Iﬁ HVKJ'ICOd)I/IJ'IBHOFO 3aMCIIICHU . KauecTBennas peaKuus Ha

OJIHOATOMHBIE CIHPTHI. JleWcTBHME 3TaHONIA M METAHOJA Ha OpPraHU3M YeEJIOBEKA.
CnocoObl OJy4eHHs] U MPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie  3¢upsl, HOMEHKIAaTypa U u3omepus. OcobeHHOCTH — (PU3MYECKHX U
XUMHUYECKUX CBOUCTB.

MHOroatoMHbl€  CIUPTHl —  JITWICHIVIUKOJIb W INHLEpUH.  Du3ndeckue u
XUMHYECKUE CBOWCTBA: PEAKIMU 3aMELICHUs, B3aUMOJCUCTBUE C OPraHUYECKUMU U

HCOPTaHNYCCKHUMHU KHUCJIOTAMHU, KAUCCTBCHHAA PCAKIIUA HAa MHOTI'OATOMHBIC CITMPTHI.

JleiictBue Ha opraHu3sM dejoBeka. (CnocoObl TOJyYyeHUS U MPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

@®enos. CTpoeHHMEe  MOJEKYJbl, B3aUMHOE  BJIMSHUE  THIPOKCOTPYNNBI U
O0eH3oapHOrO sypa. dusnueckue cpoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB eHona. KauectBennnie peakiuu Ha penon. TokcnaHocTh (enona. CiocoOs
HOJy4eHus ¥ npuMeHeHue gpenona. @eHonpopManbaeruanas cMoa.

KapOonuiibHble COEIMHEHUS — albAETU]Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpymmbl. ['oMosiornyeckue psjbl aabAETUAOB W KETOHOB, OOIIast
dopmyna, uzomepuss U HOMeHKiarypa. ®dusnueckue CBOICTBa aubAETUIOB U
KETOHOB.

XVWMHUYECKHE CBOWCTBA AQJbBJETMJA0OB W KETOHOB: PEAKUHWHU IPUCOEIUHEHHUS.

HDGHCT&BHCHI/IC 0  MCXAaHHU3MC DeaKIII/Iﬁ HVKHCOd)I/IJ]BHOFO NPUCOCANHCHU .

Oxuciienne AIBACTUAOB, KAYCCTBCHHBIC PCAKIINN HA aJIbJACTU/bI. CniocoOsbl MOJIY4YCHUA

U IIPUMCHCHUC AJIBACTHUAOB U KCTOHOB.
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OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMeHKIaTypa. Pu3nyeckre CBOMCTBA
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJoponHbie CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT.

XVWMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakius 3Tepu(UKaIUU, peakuuu
C y4aCTHUEM YTJIEBOAOPOJHOI0O paguKaa.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTBHI.

ITonsarue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, AHTHUApHUAaX,

TaJorcHaHrunpuiaax, aMmaax, HUTpujiax.

Mmuoroo6pasue KapOOHOBBIX KHCJIOT. OCOOEHHOCTH CBOMCTB HENpPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kuciort. [IpeacraBurenu BeICITNX KAPOOHOBBIX KUCIIOT: CTEAPUHOBAS, TATLMUTHHOBAS,

OJICMHOBAs, JIMHOJICBAA, JJMHOJICHOBAA KHCJIOTBI. Cnoco0mn1 IMOJIYUYCHHA U IPUMCHCHHC

KapOOHOBBIX KUCIIOT.

Cnoxubsie 2¢upsl. ['omomorumdeckuit psmg, obmas dopmylia, U30MEpUs H
HOMEHKJIaTypa. @PU3MUEeCKME U XMMHUYECKHME  CBOMCTBA: TUAPOJIM3 B KHUCIOU U
HICJIOYHOU Cpeie.

Kuper. Ctpoenue, puznueckue W XMUMHYECKHE CBOMCTBA >KUPOB: THUIPOJIU3 B
KHUCIION M 11eno4Hoi cpene. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPKAIIMX OCTaTKU
HEMNPEJECIbHBIX KUPHBIX KUCIOT. JKUpPBI B IpUpoOE.

Mp114 Kak COJIM BBICHIUX KapOOHOBBIX KHUCJIOT, UX Morollee aeictBue. [loHsTue o

cuHTeTHYeCKnX MoroImx cpencreax (CMCQC).

OO6mas xapaKTepruCTHKA yTIIEBOJIOB.
Kinaccuduxanus yrieBogoB (MOHO-, - U TIOJIUCAXaPHU/IbI).

Monocaxapuabl: TIII0K03a, (PyKTO3a, rajlakTo3a, pudo3a, J1e30K- cuprubo3a.

duznyecKknue CBOMCTBA U HaXO0XICHUC B IPUPOAL. dortocuHTe3. OnTudeckas

HN30MCpHA. KOHBanO—HeHHaH TAaYTOMCPHUA HaA MNOPUMEPE MOJICKVJIBI TIJIFOKO3BI,

IPOCKIIMKU Xeyopca, o, B -aHOMCPbI I'NTFOKO3EI.
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XUMHYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUIHOU
TPYIII, CHUPTOBOE U MOJIOYHOKHKCIIOE OpokeHue. [I[pruMeHeHne ritoKo3bl, € 3HaueHHue
B KU3HEEATEILHOCTA OPraHU3Ma.

Jucaxapuapl: caxapo3a, MajiabTOo3a U JlakTo3a. BoccranaBnuBaromue W
HEBOCCTAHABIMBAIOIIME Aucaxapuabl. ['uaponu3 aucaxapunoB. Haxoxzaenue B
IpUPO/JIC U IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H W LeiuToiio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaJa, TIMKOTeHa U HEeUI0I03bl. u3nueckue CBOMCTBA KpaxMalia U HEJUII0I03bI.
XHUMHUYECKHE CBOMCTBAa Kpaxmaja: THAPOJIU3, KAueCTBEHHAsl pEaKius C HOJOM.
XYWMHUYECKHE CBOMCTBA MEJUIIOJIO03bI: THUAPOJIN3, TMOJy4eHHE S(PHUPOB IEIUIIOIO3HI.
[TonsaTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHSI BEIIECTB U UX MPEBPAICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIUPTOB B BOJE, B3aHUMOJICHCTBUE ITAHOJIA C HATPHUEM,
OKHCIIEHHE STHJIOBOIO CIHMPTA B AJIbJAETHU]I HA PACKAIEHHOW MEIHOW ITPOBOJIOKE;
OKHUCJICHHE ATWJIOBOIO CHHpPTa JUXPOMATOM Kaius (BO3MOXKHO HCHOJIb30BaAHHE
BUJIEOMATEPUATIOB); KAYECTBEHHbIE pEaKUUU Ha albJeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u ruapoxcuaom meau(Il)); peakius riaunepuHa ¢ THAPOKCUIOM
meau(Il); xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBHI; B3aWMOJICHCTBHUE
pacTBopa Tok03bl ¢ ruapokcuaoM meau(ll); B3aumonelicTBie kpaxmana ¢ UOIOM;
pelIeHNe SKCIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «CrupThl U peHoms. «KapOboHoBbIe

KUCTOTHL. CloKHbBIE ADUPBD».

A3oTcoaep:KalMe OpraHnyecKue coeIuHeHus!

AMHUHBI — OpraHuUYecKkhe MNpOu3BOAHBIE amMmuaka. Knaccudukaruss aMUHOB:
anuQpaTHIECKUE U apOMATUICCKUE; TIEPBUYHbIE, BTOPHYHEIE U TpeTu4HbIe. CTpoeHne
MOJIeKyJl, oOmasi dopmyia, U30MEpHs, HOMEHKJIAaTypa M (U3MYECKHE CBOWCTBA.
XUMHUYECKOe  CBOMCTBa  anu(aTUYEeCKUX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
AIKUJIMPOBAaHNE, B3aUMOJEHCTBUE MMEPBUYHBIX AMUHOB C a30THUCTOM KHCIOTON. Conn

AJIKMWJIaMMOHHMI.
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AHWIMH — TIPEJCTaBUTE]Ib aMUHOB apoMaThdeckoro psjaa. CTpoeHHE aHUJIMHA.
B3aumHoe BiusiHUE rpynn aTOMOB B MoJieKyJie aHuiInHA. OCOOCHHOCTH XMMUYECKUX
CBOWCTB aHWiIMHA. KauecTBEHHbIE peaKIIMM HA AHUJIUH.

Crnioco0slI ToTyueHusl ¥ MpuMeHeHre anudaTtuieckux aMuHOB. [TonydeHne aHunHa
U3 HUTPOOEH30171a.

AmuHokucnotel. HoMenknatypa u u3zomepusi. OtnaelibHble TPEACTABUTENIH O-

AMHWHOKHCJIOT. TI'JIMIIWH, aJIaHHH, d)eHI/IJIaJ'IaHI/IH, CCPpHH, TJIYTaMHHOBAjd KHCJIOTA,

JIM3UH, IMCTenH. Ontuyeckas W30Mepuss aMHUHOKHCIOT: D-um [ -aMUHOKHCIIOTEL

dusuyeckre CBOIMCTBA aMUHOKHUCIOT. XUMHYECKHE CBOMCTBA aMWHOKHUCIOT Kak
aM(OTEepHBIX OPTraHUYECKUX COCAMHEHUM, peaKIUs MOJTUKOHISHC AN, 00pa30BaHKe
NENTUIHON CBA3U. buosormyeckoe 3HaUYeHUE aMUHOKUCIOT. CUHTE3 W TUIPOJIH3

IICIITHUIO0B.

benku kak npupoansie noiuMepsl. [lepBuuHas, BTopudHasi U TpETHYHAS CTPYKTypa
0eKOoB. XHMMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIU3, JEHATypalus, KaueCTBEHHBIE
peakiuu Ha OeKH.

[loHsiTue 00 A30TCOACPKAITUX I'CTCPOINKIIMYCCKHUX COCIMHCHUIX.

HI/IDI/IMI/II[I/IHOBBIC U TIIYPHUHOBBIC OCHOBAHUII. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTaB,

CTPOEHHUE U OMOJIOTHYECKAS DOJIb.

OKCNEPUMEHTAIbHbIE METOJbl H3YyYEHHUsS] BEIIECTB W WX IPEBPAIICHUN:
pacTBopeHue O€NKOB B BOJe; JAcHATypalusi OENKOB IPU HArpeBaHUU; I[BETHbHIC
peakIuu Ha OCJIKU; pPelIeHre SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM
«A3oTcojepKalue OpraHUuYeCKUe COEIUHEHUS» U «Pacmo3HaBaHUE OPraHUYECKUX
COCTMHECHUI.

BbicokomoJieKyIsIpHBbIE COeTUHEHMSI

OCHOBHBIC TOHSTUSI XUMHHM BBICOKOMOJIEKYJIAPHBIX COCAMHEHUI: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALUM, CPEIHSAS MOJICKYJsIpHas

Macca. OCHOBHEBIE MCTOJZIbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ —
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[MoJIMMCpH3alud H ITIOJIMKOHACHCAIIHA. IIpeacTraBiaeHUE O CTEPECOPErYISIPHOCTU )48

HAJIMOJICKYJIIPHOM CTPYKTYpPE IOJMMEPOB, 3aBUCUMMOCTh CBOMCTB MOJHMMEPOB OT UX

MOJICKYJIAPHOT'O 1 HAAMOJCKYIAPHOIO CTPOCHMA.

[Tomumepubie  matepuanbl.  [lmactmacesl  (MOMUATHIICH,  MOJUIPOIUJICH,
NOJIMBUHWIXJIOPUA,  MOJHUCTUPOJ,  TNOJUMETUIMETAaKpUiaT,  IMOJIMKapOOHATHI,
nonvdTUICHTepedTanat). YTunusamnus u nepepadboTka miacTuka.

DnacToMepbl: HATypaJbHbIA KaydyK, CHHTETHUECKHE Kayudyykd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bonokna: HaTypalibHbI€ (XJIOMOK, WIEPCTh, MLIENK), HWCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[onmumepsl CeUaJIbHOIO HA3HAYCHMS (Te(bJ'IOH, KEBJIApP, DJICKTPOIIPOBOAAIIINC

IMOJIMMCPHEL, 6I/IODaSJ'IaFaeMBIe HOJ'II/IMCDI)I).

OKCHEpUMEHTAIBHBIE  METOJAbl M3Y4YEHHMsS BEIIECTB W HX [PEBpalICHUM:
O3HaKOMJIEHHE ¢ oOpaslamu IMPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAay4yKOB; PELIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacno3zHaBaHue muiactmace
Y BOJIOKOHY.

PacuéTHble 3agaun

Haxoxnenne MoseKysipHO (hOpMYJIbI OPTaHUYECKOTO COSTUHEHHSI IO MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIMX B €r0 COCTaB; HAXOXKJIECHUE MOJEKYJIAPHOU (POpMyJIbl
OpraHUYeCcKOro coeMHEeHus 1o Mmacce (00BEMY) IPOYKTOB CTOPAHHUS; IO KOJTUYECTBY
BemiecTBa (Macce, 00BEMY) MPOAYKTOB pPEAKIUU W/WIM HMCXOAHBIX BEIIECTB;
YCTaHOBJIEHHE CTPYKTYpPHOH (OpMyJibl OPraHMYECKOro BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOWCTB WM CIOCOOOB MOJYYEHHUS; ONPEIEICHUE [0JIM BbIXOAA
IIPOJIYKTa PEAKLHUH OT TEOPETUYECKHA BO3MOKHOTO.

MeknpeaMeTHbIe CBSI3H
Peanusanus MeXnpenMETHBIX CBSI3€U NMPU U3YYEHWH OPraHUYEeCcKOM Xxumuu B 10

KJIaCCC OCYHICCTBIIICTCA 4YCPC3 HUCIIOJIb30BAHUEC KakK O6IIII/IX CCTCCTBCHHO- HAYYHbIX
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MOHATHUH, TaK U TOHATHUH, TPUHSTHIX B OTACJIBHBIX IPEAMETaX €CTECTBEHHO-HAYYHOI'O
IIMKIJIA.

OOuue ecTecTBEHHO-HAY4YHbIE TOHSTHS: SIBJIECHWE, HAy4HbIM (akT, TuUmoresa,
TEOpHs, 3aKOH, aHalIM3, CHHTe3, Kilaccuukamus, HaONIOJAeHUe, H3MEpEHue,
AKCIIEPUMEHT, MO/I€JIb, MOACIUPOBAHHUE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI
YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIeCTBa, (pu3nueckue
BEJIMYMHBI, €AMHUIIBI U3BMEPEHUSI, CKOPOCTh, YHEPT U, Macca.

buonorusa:  kmetrka, opraHu3M, JKOCHUCTema, Ouocdepa, MeTaboOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBI W TeTepOTpOdHBIA THUN THUTaHUSI, OpOXKEHUE,
dboTocuHTE3, bIXaHUE, OCJIKHU, YTIEBO/IbI, JKUPbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMaeMbie, TOTUIUBO.

Texnoorus: IMUIICBLIC IMPOAYKTHI, OCHOBBI PAlMOHAJIILHOI'O IIHTAHUS, MOIOHIIUC

cpeacrBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KITIACC «OBIIIASA U HEOPTTAHUYECKASA XUMUS»
BA30BbII YPOBEHb
Teopernyeckne 0CHOBBI XUMHH

XVUMHYECKHI 31eMeHT. ATOM. Sapo aromMa, M30TOIBI. DJIEKTpPOHHAs 000JIOYKA.
DHepreTuvecKkre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOWTanu, §-, p-, d-3JEMEHTHI.
Oco0OeHHOCTH pachpeneseHusl 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTypalys aTOMOB.

[Teprnonnueckuit 3axkoH u llepuoanueckas cucrema Xumudeckux amneMeHToB /. U.
MenneneeBa. CBsA3p nepuoOAMYECKOro 3akoHa U Ilepuoanueckod CUCTEMBI
xuMudeckux snmeMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M
0o0pa3zyeMbIX UMH IPOCTHIX U CI0KHBIX BEHUIECTB 0 TPyNIaM U MepuojaM. 3HaueHue

INEPpUOJUICCKOIO 3aKOHA B Pa3BUTHUHU HAYKH.
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Crpoenue BeulecTBa. XMMUYECKAs CBSA3b. BUABI XUMUYECKOW CBSI3U (KOBaJIEHTHAS
HEToJIsIpHasE W TOJISIpHAsi, HMOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHMs
KOBaJICHTHOW XMMHUYECKOU CBsI3M (0OMEHHBIN 1 IOHOPHO-AKIENITOPHEIN ). Bogopoanast
CBsI3b. BaneHTHOCTb. OneKTpooTpULATENbHOCTh. (CTeneHb OKuciaeHus. HOHBL:
KaTUOHBI U aHUOHBI.

BemecTtBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cOoCTaBa BeIIECTBA. THUIMbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BEILIECTB OT THUIMA KPUCTAJUIMYECKON PEIIETKH.

[lonsTne o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

Macconas AJ0JI1 BCIICCTBA B paCTBOPC.

Knaccudukanus HeopraHndeckux coeanHeHuid. HomeHknaTypa HeopraHu4ecKux
BELIECTB. ['€eHeTHueckass CBsA3b HEOPraHWYECKUX BELIECTB, NPHUHAISKAIIUX K
Pa3IUYHBIM KJIACCAM.

Xumuueckas peakius. Kiaccupukanus XuMUYeCKIX peakliiii B HEOPraHMUECKOH U
OpraHUYEeCKOM XMUMHH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB; 3aKOH COXPAHEHUS U
NPEeBPAILECHUS SHEPTUH NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3auuHbIX (akTopoB. OOpaTumbie
peakuuu. XuMHUYecKoe paBHOBecHe. DaxkTopbl, BIUAIOIIME HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [Hlatense.

OnekTponutuueckass auccounanus. CunpHble U ciabble 3nekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHWCas, HEUTpanpHas, IienodHas. [loHAtwe o

BOJOpOoaHOM Tmokazaresie (pH) pactBopa. Peakuuu wmonHHOTO OOMeHa. ['muposn3

HCOPraHM4ICCKHMX M OPIraHNMYCCKHMX BCIIICCTB.

OKMCIIUTEIIbHO-BOCCTAaHOBUTEIILHBIC PCaKuunm. [loHsiTHe 00 QJICKTPOJIN3C

pacIIaBOB U pacTBOPOB coJtiei. [IpuMeHeHne »1eKTposamnsa.

OKCNEpUMEHTaIbHbIE METOJbl H3Yy4YEHHUsS] BEIIECTB W WX IPEBPAICHUN:
neMoHctpanus Tabmui «llepuoguueckass cucrema xumuyeckux syemeHToB 1.

MenpeneeBay; H3y4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK; HAOIIOACHHUE MU
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OMHCAaHUE JAEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUM KaTalM3aTopa, OMpeIe]IeHUE CPebl PAaCTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATBLHOTO MHAMKATOPA, PEAKIIMM MOHHOrO OOMEHA); MPOBEICHUE
PaKTUYECKO paboThl «BiusHUEe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOH

peaKLum».

PacuéTHbie 3agaun
Pac4éTel 0 ypaBHEHHUSIM XMMUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMHUUYECKUE

pvaéTBI, pvaéTBI C UCIIOJIB30BAaHUEM ITOHATHA «MACCOBAAd JOJIA BCIICCTBA».

Heopranuuyeckass xumus

Hewmeramnel. Ilonoxenne HemeraiuioB B llepuoanueckor cucTeMe XMMUYECKUX
anemenToB JI.M. MengeneeBa M OCOOEHHOCTH CTpPOCHHSI aTOMOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe KHUCIOpOoJAa, CEphI,
docdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXHEUIIUX HEMETAUIOB (rajoreHoOB, Cephl, a30Ta,
docdopa, yriepona u KpeMHUS) U UX COSAUHEHUH (OKCUIOB, KHUCIOPOACOAEPIKAIINX
KHUCIIOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAIIOB M X COEUHEHHUI.

Meramnel. Ilonoxxkenne wMeramnoB B Ilepuognyeckoi CuUCTEME XUMHUYECKHUX
anemenToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmue duzudeckre cBoicTBa MeTauioB. CIUIaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUI Pl HAIPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOMCTBA BAXXKHEUIITUX METAJUIOB (HATPUH, Kalui, KalabIluid, MarHuH,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

O6IHI/I€ CITOCOOBI IMOJYyUCHUSA MCTAJIIIOB. MeTtajuryprusi. KODDOBI/I}I MCTAJIJIOB.

Crioco0bl 3a1UThI OT KOppo3uu. [IppuMeHeHne MeTamioB B ObITY U TEXHHKE.

9KCH€pI/IM€HTaHBHBI€ MCTO/JIbl NU3YUYCHHUS BCIICCTB M HUX HpeBpaH_ICHI/If/'Ii HN3Yy4YCHHUC
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KOJUIeKIMK ~ «MeTayutel W CIUIaBb»,  OOpa3IoB  HEMETANIOB,  PEIICHHUE
AKCIIEPUMEHTANIbHBIX 3aj1a4; HaOII0JICHUE U OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aWMMOJCHCTBHE THAPOKCHIA AIIOMUHUS C pPacTBOpaMu
KHUCJIOT U IIeJI0Ue, KaueCTBEHHbBIC PEaKIIMK Ha KATHOHBI METAJIIOB).
PacuéTHble 3agaun

Pacuérel maccel BemecTBa WM O0OBEMA Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, MACCE UM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB; pacuEThl
Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CIIA OHO W3

BCHICCTB UMCCT IIPUMCCH.

XUMHSA U )KHU3Hb

Ponp xumum B 00eCneYCHHUM HKOJOTHUYCCKOHN, SHEPreTHYSCKOW M IHIICBOM
0€301MacHOCTH, Pa3BUTUU MeIUIMHBL. [IOHSATHE O Hay4yHBIX METOJIaX ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIMAX MPOMBIIUIEHHOTO MOJYy4YEHUS
BAKHEMIINX BEIIECTB.

UenoBek B MUpE BEMIECTB U MAaTEPUATIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTe€pHajbl, KpAacCKH, CTEKJO, KEepaMHuKa, MaTepuajbl s
AJICKTPOHUKH, HAHOMAaTEPHaJIbl, OPraHUYECKUE U MUHEPaIbHbIE YI00PEHUSI.

XuMusT H 3J0pOBbE YEJOBEKA: IMpaBUia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB; MpaBujaa 0€30MacHOTO MCIOJIB30BAHMS IMPEIapaToB OBITOBOM XUMHUU B
MMOBCEIHEBHOM KU3HU.

MexknpeaMeTHbIe CBA3H

Peanuzaniust MeXIpeIMETHBIX CBSI3eM IPU WM3YUYCHHH OOIIEH M HEOpraHWYECKOU
xuMuu B 11 Kacce oCcyniecTBIsSETCS Yepe3 UCTIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-
HAYYHBbIX MOHATHUW, TaK WU TOHSATUH, SBJISIOMIMXCA CUCTEMHBIMHU JJI1 OTIEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEeHHO-HAYYHbIC TIOHATHUS: HAYUYHbIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,

aHaJIn3, CHHTC3, KJ'IaCCI/I(l)I/IKaHI/Iﬂ, NNEPpUOJUIHOCTD, Ha6J'IIOI[eHI/Ie, 9KCIICPUMCHT,
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MOJICTTMPOBaHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepus, JHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, KOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DHEPTeTHUYCCKUI YPOBEHB, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BeIeCTBa, (PU3NUECKHUE BEIMUYNHBI U CIMHMIIBI UX U3MEPEHHUS,
CKOPOCTb.

buomnorus: xinetka, opraHu3M, 3KocucTeMa, onocdepa, Makpo- U MUKPOIJIECMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3Me.

Feorpaubm{: MHUHCPAJIbI, TOPHBIC IIOPOAbI, IIOJIC3HBIC HNCKOIIACMBIC, TOIIIINBO,

pECYpCHI.
TexHonorusi: XuUMUYECKass MPOMBIIIJIEHHOCTh, METAJUTyprusi, IPOU3BOJCTBO

CTPOUTCIIBHBIX MAaTCPHUAJIOB, CEIbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, IIHIICBAA
IMPOMBIINIJICHHOCTD, (bapMaHeBTI/IIIeCKaH IMPOMBINIJICHHOCTD, ITPON3BOACTBO
KOCMCTHYCCKUX  IIpC€raparoB, IPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTCpuUaliOB,

QJICKTPOHHAA IPOMBINUIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KUIIACC «OBIIIAA U HEOPT'TAHUYECKASA XUMMUA»

YIIYBJEHHBINA YPOBEHb

Teopernueckne 0CHOBbI XUMHH
Atom. CocTaB aTOMHBIX SIAEP. XUMUYECKUHN 3JIEMEHT. 30TOMBL

KODHVCKVHHDHO-BOHHOBOﬁ AYVaJIn3M, JIBOMCTBEHHAs Ipupoaa  3JICKTPOHA.

CrpoeHue 53JIEKTPOHHBIX O000JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHUUYECKHUE

YPOBHH M TOAYPOBHH. ATOMHBIE opOuTanu. Kimaccupukanus XuMHUYECKUX 3JIEMEHTOB

(s-,p-,d-,f~amemenTsI). PactipeienieHue 3JeKTPOHOB IO aTOMHBIM OPOUTAISIM; IPUHITUII

MUHHMMYMa SHepruu, npunuun [laynu, npaBmio XyHjaa. DIEeKTPOHHbIE KOH(DUTYypaluu
aTOMOB JJIEMEHTOB TIEPBOTO—HYETBEPTOrO IEPHOJOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlii HOHOB.

[lonsarue 00 OHCPIur MOHM3aIlIMH, SOHCPIUM CPOACTBA K OJICKTPOHY.

DJIEKTPOOTPUIIATEIILHOCTb.
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[lepunonnueckuit 3axkoH U llepuoguueckas cucrteMa XMMHYECKUX DSJIEMEHTOB /.
N. MenneneeBa. CBsA3p NEPUOANYECKOrO 3akoHa H Ilepmogmyeckor CUCTEMBI
XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMHUECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEIIECTB M0 TpyIlaM M IepuoAaM. 3JHaudeHHWe Iepuoauyeckoro 3akona /J[. WM.
Menneneesa.

XuMHUYecKkass CBS3b. BuIObl XUMHUYECKOW CBS3U: KOBAJICHTHAs, WOHHAs,

MeTainyeckas. MexaHnu3mbl 00pa30BaHus KOBAJICHTHON CBSI3U: OOMEHHBIN

Y IOHOPHO-AKIENTOPHBIA. DHEPTUSl M JiuHA CBsA3U. [lOJIIpHOCTH, HAIPaBICHHOCTH
M HACBhIIIAeMOCTh KOBAJICHTHOW CBsi3u. KparHeie cBsaA3u. BogopoaHas CBs3b.
MexMOJIEKYIISIPHBIE B3AUMOICHCTBHUSL.

BaneHTHOCT, M BaJeHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/133LII/I$I ATOMHBIX

opOutaneil. CBs3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C HMX T'€OMETPUYECKUM

CTPOEHHMEM (Ha IPUMEPE COEAUHEHUN 3JIEMEHTOB BTOPOIO EPHOAA).
IIpeacraBieHre O KOMIUIEKCHBIX coeauHeHusAX. CocTaB KOMIUIEKCHOTO HOHa:

KOMHHCKCOO6p830BaTeHB, JJUTaHOBI. KOOD)II/IHaIII/IOHHOC yucio.  HomeHknarypa

KOMIICKCHBIX COCIMHCHMHM. 3HAYCHHE KOMILICKCHBIX coenuHeHni. Ilonstue o

KOODJIWHAIIMOHHOW XUMUMU.

BemectBa ~ MOJIGKYJSIPHOTO M HEMOJICKYJSIPHOTO ~ CTpOeHUsA.  THIbl
KPUCTAIIIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o gucnepcHbix cucremax. Mctuaablie pactBopbl. llpencrasieHue o

KOJUIOMJIHBIX pacTBopax. CriocoObl BRIpa)KEHHSI KOHIICHTPAIMK PacTBOPOB: MacCOBast

JOJIsI  BEIIECTBA B pacTBOpe, MOJIIpHAas KOHUEHTpauus. HacelmeHHsle u
HEHACBILEHHBIE PACTBOPBI, paCTBOPUMOCTh. KpucTtamioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. TpHBHUANbHBIC
Ha3BaHUs OTIEIbHBIX IPEACTABUTEIECH HEOPTAHUYECKHUX BEILECTB.

Knaccudukanys XuMHUYECKMX peakluii B HEOPraHUYECKONM U OpPraHuYeCcKOu
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XUMHUHU. 3aKOH COXPAHEHMS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPALLCHUS
SHEPrud NpHU XUMHUYECKUX peakuusx. TemnoBblie 3(QPEeKThl XUMUYECKUX PEaKIIMM.
TepmoxuMU4eCKHe YpaBHEHUS.

CKOpOCTh XUMUYECKON peakiu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (HaKTOPOB.
I'omoreHHsle 1 rereporeHHsle peakuuu. Katanus u Kataam3aTopsl

OOpatumble ¥ HeoOpaTUMbIE peakiuu. XUMHUYeckoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O  PABHOBCCHIA. CDaKTOpBI, BIUAIOINIMEC Ha II0JJOXCHHC XHMHYCCKOI'O

PaBHOBCCHA: TCMIICPATypa, AABIICHHUC W KOHOCHTPAIHUKU BCUICCTB, YUYAaCTBYIOIIUX

B peakuuu. [Ipunnun Jle [larense.

9H€KTpOJIHTH‘l€CKEl§I JUuCconuralusi. CunpHble U cia0bIe QJICKTPOJIUTEI. CreneHb

AUCCconuanuu. HMoHHOE mpOu3BEACHUE BOMIEIL. Cpe):[a BOJAHBIX paCTBOPOB: KHUCJIOTHAA,

HeWTpasibHas, menouHas. Bomopoansiit nokasarens (pH) pactBopa. I'uaponus coneit.
Peakiuu nonnoro oomeHa.

OKHUCITUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb OKuciaeHus. OKHUCIUTENb
M BOCCTaHOBHUTENb. lIpomeccsl OKHCIEHHS UM BOCCTAaHOBJICHUS. BakHeuiune
OKUCIIUTENIM W BOCCTAaHOBUTENU. MeEToA JJIEKTPOHHOIro OanaHca. IJIEKTPOIU3
pPacTBOPOB U PACILUIABOB BEUIECTB.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB U X MPEBPAICHUI: pa3I0KEHHE
NEPOKCHJIa BOJOPOJA B IPUCYTCTBUM KaTaau3aTopa; MOJEIN KPUCTAUITMYECKHUX
PEIETOK; MPOBE/ICHUE PEAKIIU HOHHOTO OOMEHA; ONpeEIeHUE CPelbl PACTBOPOB C
MOMOIIBI0 UHAMKATOPOB; W3YYCHHE BIUSHHUSA PA3IUUHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOUN pEaKIuy U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

Heopranuuyeckass xumus

[Tonmoxenne HemeraioB B llepuoanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa U OCOOEHHOCTH CTPOEHMS MX aToMOB. (DH3MUECKHE CBOICTBA
HEMETAJNIOB. AJIJIOTPONHS HEMETaJUIOB (Ha MpuUMepe KHUCIIopojaa, cepbl, dhochopau
yriiepona).

Bonopon. Ilonydenuwe, ¢usnueckue W XHUMHYECKUE CBOMCTBA: pEaAKIUU C
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METaJJIlaMi M HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuabl. TomavuBHbBIE
DJIEMEHTEI.

lamorensl. Haxoxmenue B mpupoje, CmocoObl MONMydeHUs, (HU3HUYECKUE W
XMMHUYECKHE CBOMCTBa. [ aJloreHOBOAOpObl. BakHEWINEe KHUCIOPOCOACpIKAIINE
COeIMHEHUs rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U UX COCTMHEHU .

Kucnopon, o30H. JIabopatopHbie ¥ TPOMBIIIICHHBIE CITOCOOBI TTOIYYEHHUST KUCIOPO/Ia.
duznyeckre U XMMHUYECKUE CBOMCTBA U MPUMEHEHNE KUCIopoaa u 030Ha. OKCUabl U
MIEPOKCHUJIBI.

Cepa. Haxoxpaenne B mpupoie, CriocoObl OMyqeHHsI, (PU3NIECKUE U XUMHUECKHE

coiictBa. CepoBogopo, cyabhusl. Oxcun cepoi(1V), okeun cepoi(VI). Ceprucras u
cepHasi KUCIOThI U uX cojid. OCOOCHHOCTH CBOMCTB CEpPHOM KUCIOTHI. [IpumeHeHue
CepbI U €€ COCTMHCHUN.

Azor. Haxoxaenue B nmpupojie, CiocoObl MONy4YeHUs, PU3NUECKUE U XUMUYECKUE
cBoMCTBa. AMMUaK, HUTpUAbL. OKCUIbBI a30Ta. A30THUCTast U a30THAsA KUCIOTHI U UX
comd. OCOOEHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpumeHeHue azora u €ro
COEIMHEHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxmenne B mpUpoAe, CHOCOOBI TONydeHHS, (UIHUECKUE W
xumudeckue coiictBa. ®ochunbt u pochun. Oxcuast hocdopa, hochopHas kuciaora

nu e€ comu. MerabochopHas wu mupodochopHas KHCIOTHI, (ocdhopucras u

docdopHoBatucras kucnotel. [Ipumenenne dhocdopa u ero coenuaenuit. ocopHbie

ya0OpeHus.

VYraepoa, HaxoXAeHUE B IpUpPOJe. AJJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOWCTBA TMPOCTHIX BEMIECTB, OOpa3oBaHHBIX yriaepogoM. Oxcunm
yraepoaa(ll), okcun yraepona(IV), yronpHas kuciora u €€ coii. AKTUBUPOBAHHBIN

yroip, agcopbuus. PysiepeHbl, rpadeH, yriepojHble HaHOTPYOkHu. [Ipumenenue

IPOCTBIX BEILECTB, 0OPa30BAHHBIX YTIEPOAOM, U €T0 COEAUHEHUH.
Kpemunii. HaxoxzaeHue B mpupoje, CrnocoObl MOdy4YeHus, Q(U3MUECKHe WU

xumuueckue cpoiictBa. Oxcun kpeMHusi(IV), KpeMHHeBas KHUCIOTa, CUJIUKAThL
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[Ipumenenue kpemMHus U ero coennHeHui. CTekI0, ero NoJly4yeHue, BUAbl CTEKIA.
[Tosoxxenne metaiuioB B [lepnoanueckor CUCTEME XUMHUYECKHUX JJIEMEHTOB.
Oco00EHHOCTH CTPOEHHUS 3IEKTPOHHBIX 000JI0UEK ATOMOB METAJIJIOB.

PaCHDOCTDaHCHI/IC XUMHUYECKUX DJICMEHTOB-METAJIOB B 36MHOM KOp€.

O6mue pusnyeckue cBoricTBa MeTauioB. [I[puMeHeHre MeTauioB B ObITY U

Ttexuuke. CriaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psii HanpspkeHU MetauioB. OOmme crnocoObl MOTyueHust
METAJUIOB: TUAPOMETAUIYPIUs, MUPOMETAIUTYprus, 3JIeKTpoMeTautyprus. [lonsarue
0 KOoppo3uu MeTayioB. CriocoObl 3aIIUTEl OT KOPPO3HH.

Ob6mast  xapakrepuctuka wmetamioB [A-rpynmsl  Ilepuoguyeckoit  cucTembl
XUMHUYECKUX 3JIEMEHTOB. Hatpuil n kanuii: nojgydeHue, GU3NYECKUE U XUMUYECKUE
CBONMCTBA, IPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCIUHEHUM.

Ob6mast xapakrepuctuka MetauioB I[IA-rpynnel  Ilepuoguueckoit  cuctemsl
XUMHAYECKHUX 3JIEMEHTOB. MarHuii ¥ Kaubluil: MOdy4YeHne, GU3nIeckue 1 XUMUYECKUE
CBOWCTBA, IPUMEHEHUE IMPOCTHIX BEIIECTB U UX COeAMHEHUH. JKECTKOCTH BOJIBI U
CIoCOOBI €€ YCTpaHEHHUS.

AmoMUHMIA: TIONMy4YeHUE, (PU3NYEeCKne W XUMUYECKHE CBOWCTBA, TPUMCHCHHE
IPOCTOTO BEIIECTBA U €r0 coeuHEHUH. AMGOTEpHBIE CBOMCTBA OKCUJIA U THAPOKCH A
AITIOMHUHUSA, TUAPOKCOKOMIUIEKCHI aJIFOMUHUS.

OOmiasi  xapakTepucTHKa  MeTauioB  moOouyHblx  moarpymn  (b-rpymm)
[Teproguyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

DuU3NYECKMEe M XMMUYECKHE CBOMCTBA XpoMa WU ero coeauHeHuil. OKCHUabl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel W IUXpOMAaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

Pu3nuecKne U XUMUYECKHE CBOMCTBA MapraHiia U ero coeInHeHui. Baxxneunmme
coenunenust mapranna(ll), wapranna(IV), wmapranma(VI) wu wmapranma(VIID).

HepMaHraHaT KaJIus, €TI0 OKHCIIMTCIIBHBIC CBOMCTBA.
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duznyeckue M XUMHUYECKHE CBOMCTBA jKene3a M ero coeauHeHui. OKCHOBL,
ruapokcusl v conu sxene3a(ll) uxenesa(lll). Tlomyyenue u nmpuMeHEHHUE >kele3a U
€ro CIUIaBOB.

@u3NuecKue M XUMHUUYECKUE CBOMCTBA Meau U €€ coenuHeHwil. [lomydeHune wu
IIPUMEHEHUE MEU U €€ COETUHEHN.

[{uHK: nonydeHue, GU3NYECKUE U XUMUYECKHE CBOKCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJA U THJIPOKCUJA LIMHKA, TMAPOKCOKOMIUIEKCHl LMHKA. [IprmMeHeHue uMHKA U

€ro COeIMHEHUN.

OKCNEepUMEHTaIbHbIE METOJIbl M3YUEHHS BEIIECTB M MX IPEBpAICHUN: U3ydEHUE
00pa3IoB HEMETaUIoB; ropeHue cepbl, pocdopa, xene3a, MarHuss B KHUCIOPOJE;
U3y4YeHUE KOJUIeKIMU «MeTamibl | CIUIaBb»; B3aUMOACHCTBUE IICJIIOYHBIX U
IEJIOYHO3EMEIbHBIX METaJIJIOB c BOJIOM (BO3MOXKHO HUCIOJIb30BaHUE
BUJICOMATEPUAJIOB); B3aMMOJICCTBHE IIMHKA M JKejie3a C pacTBOpaMU KHUCIOT U
HIEJI0YEH; KAUECTBEHHBIE PEAKIIMA Ha HEOPraHMYECKUE AHUOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB; B3aUMO/IECTBUE T'MIPOKCUOB AJIFOMUHUS U IIMHKA C pACTBOPaAMHU
KHUCJIOT W IIEJIO0YEH; PEIICHUE AKCIEPUMEHTAIBHBIX 3aJa4 0 TeMaMm
«Tanorensry, «Cepa me€ coemuHeHUs», «A30T U HochHOp W UX COCAUHCHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

XuMuUA ¥ KU3Hb

Ponps xumMuu B o0ecrieueHr yCTOMUUBOTO Pa3BUTHS YEIIOBEUYECTBRA.

[ToHsiTHE O HAYYHBIX METO/IaX MO3HAHUS U METOAO0JIOTUHA HAYYHOTO UCCIICOBAHMUS.

Hayunble mpuHIMITBI OpraHU3aluid XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITICHHBIE
CIIOCOOBI TIOJIYYCHUS BXKHEHIIMX BEIIECTB (HA NMpPUMEpPE IPOM3BOJICTBA aMMHaKa,
CEepHOM KHUCIOTHI, MeTaHojia). [IpombIlUIeHHBIE CHOCOOBI TOJYYEHUS] METAJIJIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HCHUE OKPYKAIOMIEH Cpeapl W €ro IMOCIEACTBHUS.

HDO6H€Ma HGDGD&6OTKH OTXO0J0B H TOOOYHBIX IIPOAYKTOB. Poms, xumuu B

00ecrieYeHU N YHEPreTUIECKON 0e30MacHOCTH. [IpUHITUTIBI «3eAEHON XUMUNY.

Xumus U 310poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna nenosib3oBanus
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JIeKapCTBEHHBIX IpenapaToB. Posib XMMHUM B pa3BUTUN MEIULIUHBI.

XUMHsI TIMIM: OCHOBHBIE KOMITOHEHTHI, NMUIIEBbIE J00OaBku. Pomp  Xxumum B
oOecIieueHUH IMUIIEBOIT OE€30IIaCHOCTH.

Kocmernueckue wu mapdromepHble cpenactBa. boitoBas xumus.  [Ipasuna
0€30MacHOT0 MCIIOJIb30BaHMsI IIPETapaToB OBITOBOM XMMUHU B TIOBCEAHEBHOM KU3HU.

XVMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT, OETOH).

XUMHS B CEIIbCKOM XO3SIMCTBE. OpI‘aHI/I‘IeCKI/IC U MHUHCPAJIbHBIC y,Z[06pCHI/IH.

COBpeMeHHBIG KOHCTPYKIHMOHHBIC MAaTCpHAJIbl, KPACKH, CTCKJIO, KCpAMHUKA.

Matrepuaisl uid DJIEKTPOoHUKN. HaHoTexXHOJI0Trnn.

PacuérHble 3a1a4n

Pacuétpl: Macchl BemecTtBa WM O0bEMA Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJHOIO U3 YYACTBYIOIUX B PEAKLMU BEILECTB; MacChl
(00BEMa, KoIMYeCTBa BEIECTBA) MPOJAYKTOB PEAKIIMU, €CJIM OJHO W3 BEIIECTB UMEET
npuMecH; Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIUHU, €CJIU OJHO U3
BELIECTB JIAHO B BUJE PacTBOPA C ONPEAECIEHHON MAacCOBOM J0JIE PACTBOPEHHOTO
BELIECTBA; MAaCCOBOM JI0JIM U MOJISIPHOW KOHLIEHTpPAllMU BEUIECTBA B PAcTBOPE; N0JIU
BBIXOJa IPOAYKTA PEAKIUU OT TEOPETUYECKH BO3MOKHOIO.

MexnpeaMeTHbie CBA3H

Peanuzauuss MexXnpeIMETHBIX CBS3€d NMpU U3y4eHUH OOIed W HEeOpPraHM4YeCKOou
xuMHH B 11 Kiacce ocymiecTBiIsieTcs yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAy4YHBIX [TOHATUH, TaK U TIOHATHI, IPUHATHIX B OTACIBHBIX NPEIMETAX €CTECTBEHHO-
HAY4YHOT'O LUKJIA.

OO1Iue ecTecTBEHHO-HAyuYHbIE MOHITHS: SBJIEHUE, HAy4YHBIM (HakT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHHTE3, KiIacCu(UKalMs, NEPUOJUYHOCTb, HAONIO/IEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®uzrka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOMBI, PaJMOAKTUBHOCTh, MOJIEKYJa, JHEPIreTUYECKUN yPOBEHb, BEIIECTBO, TEJO,

00bEM, arperaTHOE COCTOSIHHE BEIECTBA, MACAIbHBIN Ta3, (U3NYECKUE BEIUYUHBI,
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€IMHULIBI U3MEPEHUs1, CKOPOCTb, IHEPTUS, Macca.

buonorus: knetka, opraHusM, sKocucTreMa, Ouocdepa, MeTaboJIU3M, MaKpo- U
MHUKPOSJIEMEHTBI, O€NKH, KHUPbI, YIJIEBOAbI, HYKIEHHOBBIC KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK YHEPTUHU B IKOCHCTEMAX.

['eorpadus: MuHEpandbl, TOPHBIE IOPOAbI, IOJIE3HbIE HMCKOMAeMble, TOIUIUBO,
pecypehl.

Texnomorus: XuMu4eckass  NPOMBIIUICHHOCTb, METAUTYPIUs, CTPOUTEIbHbIC
MaTepHalbl, CEIbCKOXO3AWCTBEHHOE IPOU3BOJICTBO, TMHIIEBAasi MPOMBIILICHHOCTD,
¢dapmarieBTHYECKasl, MPOU3BOACTBO KOCMETHYECKHX IMpermapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

ITPOMBIIIIJICHHOCTDb
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TEMATHUYECKOE INTAHUPOBAHHUE YYEGBHOI'O ITPEIMETA «XUMUS»

10 KITACC «OPTAHUYECKAS XUMMUSA»

Ba3osrblii ypoBensb (1 1ac)

Yrayoaéuunblii ypoensb (1+2 gaca)

Komn-Bo Koui-Bo
4acoB Paznen 1. Teoperuueckne 0oCHOBBI Oprannyeckoii xummu (3 4)/(94) 4acoB
34 Tema 1. IIpeamer oprannyeckoit XumMum. Teopusi XMMHUYECKOI0 CTPOCHUSI OPraHUYECKUX 94

COeIMHEeHUM

[IpenmMer  OopraHM4YecKOM  XHMHH: €€
BO3HUKHOBEHUE, pPa3BUTHE U 3HA4YCHUE B
MOJIyYEHHH HOBBIX BEIIECTB M MATEPHAIIOB.

JleMoHCcTpaluu: — O3HAKOMIJICHHUC C

oOpa3llaMM  OpraHMYECKUX  BEHIECTB U
MaTepuajiaMi Ha WX OCHOBE, — OIBITHl IO
MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPH
HarpeBaHuu (IJIaBJeHUE, OOYTIMBaHUE U

TOpPEHUE).

DJEKTPOHHOE CTPOCHHE aToMa YIJIEpoja: OCHOBHOE

u B036Y)K,Z[éHHO€ cocTosiHus. BajeHTHBIE BO3MOXXHOCTH




aToMa yrjepoaa. XHUMHYECKasl CBSI3b B OpPraHU4YCCKHUX
COCIUHCHUX. Tunsl FI/I6pI/II[I/I?>aLII/II/I ATOMHBIX

opOuTaneit yrieposa.

Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U
(OOMEHHBIHN 1 TOHOPHO-aKUENTOPHbIN). THrbl

MepeKPhIBAHUS aTOMHBIX OpOUTAJICH; G- U T—CBA3H.

Teopust CTpOCHHUSI OPraHUYECKUX COCJAMHEHUMN
A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKECHHUS.
CrpykTypHBIE bopmybl OpraHUYECKUX
BellecTB. ['oMosorus, nzomepusi. XuMuueckas
CBSI3b B OPraHUYECKUX COCAUHEHUAX —
OJIMHApHBIE W KpaTHBIE CBSI3U. G- U T-CBSI3U.
JIaGopaTOpHBI OMBIT: — MOJIETUPOBAHUE

MOJICKYJ OPraHN4YCCKHUX BCIICCTB.

OpunapHasi, nBOMHas W TpoHHas cBs3b. CrocoObl
pa3pbiBa CBS3€M B MOJIEKYJIAX OPraHUYECKUX BEILECTB.
[TonsiTue o cBOOOAHOM pajguKaine, Hykjieoduie

U JJIEKTpoduIIe.
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CtpykTypHbIe (OPMYIIBI PA3IUYHBIX BUIOB:
CKEJIeTHas.

Buabl uzomepuu: cTpyKTypHas, IpOCTPAHCTBEHHAS.

OnekTpoHHbIE 3PHEKThI B MOJIEKYJIaX OPTraHUYECKUX

COeTUHEHHM (MHAYKTUBHBIN 1 ME30MEPHBIN d3PPEKTHI).

IIpencraBnenue 0 KJ1accupuKaIuu

OpraHU4YCCKHX BCIICCTB.

Howmenxkiatypa

OpraHUYeCKUX COETMHEHUH (CCTeMaTHYecKas)

U  TPUBHAIbHBIC  Ha3BaHUs
IIPEACTaBUTEIIEN KIIaCCOB

OPraHUYCCKHUX BCIIICCTB.

BOYKHEUIITUX

Ocob6eHHOCTH U KIacCU(pUKAIUS OPTaHUIECKUX
peaknmii. OKHCIUTETFHO-BOCCTAHOBUTEILHBIC PEAKITUN

B OPraHUYECKOU XUMHUHU.

OKCHepUMEHTAIbHBIE METO/Ibl U3YYEHHS! BELIECTB U UX
MpEeBpAIlCHUI: KaueCTBEHHOE OOHapy’>KEeHUE Yyriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BelllecTBaxX. BrruucieHwus:

— ONPENEIIEHNE MOJIEKYJIAPHOU (POpMYIIbI
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OpFaHI/I‘-IGCKOFO BCIICCTBA 11O MaCCOBBIM A0JISIM
QJICMCHTOB, BXOJAIINX B €I'0 COCTAaB.

Paznen 2. YraeBoaopoanl (14)/(40)

2y

Tema 2. IlpenenbHble YIi1eBOA0OPOAbl — AJKAHbI, IUKJI0AJIKAHBI

64

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH P,
MertaH 1 3TaH — IPOCTENIINE NPEACTABUTEIN

aJIKaHOB: (PU3MYECKHUE CBOICTBA.

HomenknaTtypa n nzoMepus aakaHoB. DIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,
sp’-rubpuaM3anus aTOMHBIX OpOMTaNel yriepona,

o-CcBa3b. KoHbOpMEDEHI.

JemoncTpanus: Pru3nyecKkrue CBOMCTBA aJKaHOB
(pactBopumocTs). [IpakTuueckaspadora Nel.

[Tomyyenue mMeTaHa U U3y4YE€HHE €T0 CBOWCTB.

MertaH 1 3TaH — XUMUYECKHE CBOMCTBA (peaKkiuu
3aMEILeHUs U TOPEHHUS ), HAX0XKACHUE B IPUPOJIE,

IMOJIYYCHHC U IIPUMCHCHUC.

XHUMHYECKHUE CBOMCTBA aJIKAaHOB: HN30MCpHU3alnu,
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JernapupoBanusi, TUKIW3ALUU, [TUPOJIU3A,

KpekuHra. [IpencraBieHue 0 MEXaHU3ME pPEakIul

paanuKaJIbHOI'O 3aMCIIICHMA.

[Muknoankausl. O6mast Gopmyna, HOMEHKIATYpa U
nzoMepusi. OCOOCHHOCTH CTPOCHUS U XMMHYECKHUX
CBOMCTB ManbIX (LMKIOMPOMNaH, IHUKIO0yTaH) U
OOBIYHBIX (IIMKJIOTICHTAH, IIUKJIOTEKCaH )
nuKioankaHoB. CrnocoObl MOTyYeHUs U

IMPUMCHCHHNC THUKIIOAJIIKAHOB.

(6+1) u

Tema 3. HenpeneibHble YIi1eBOAOPOAbI:

AJIKCHBI, aJIKAaIHCHbI, AaJIKHHBbI.

Tema 3. HenpeneibHble YIi1eBOAOPOIbI:
AJIKeHbI, AJIKAAMeHbl, AJTKHUHBI (13+2) 4.
Tema 6. I'annorennpou3BoaHbIC

YIJ1€eBOAOPOAOB (44).

(17+2) u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN

psin.  OTWIeH W NOponuwieH —  MNpocTeiine

MpCaACTABUTCIIN AJIKCHOB! (1)H3PI‘-ICCKI/IG CBOMCTBA.

AJIKeHBI: SP’TUOpUAM3ALUSA AaTOMHBIX OpOHTaIel

yriiepona, o- W 7m—cBia3u. CTpykTypHas W
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reoMeTpudeckas (Iuc-TpaHc-) N30MepHsl.

BpruncneHns: —  HaXOXIEHUE MOJIEKYJISIPHOM 1P
(dbopMyIIBI OPTaHUYECKOTO COCIMHEHHUS 10 Macce
(00BEMY) TTPOJTYKTOB CTOpPaHUS.
OTWIEH M NPONWIEH — XHWMHYECKHE CBOMCTBA 1
(peakuuu TUAPUPOBAHUS, rajOreHupOBaHus,
TUApaTallii, OKHUCJICHUS U  MOJUMEepHU3alun),
nonyuyenue u npumenenue. IIpaktuueckass pabota
Ne 1. Tlosmy4yeHue 3TUIEHA U U3YyUYEHHE €T0 CBOKCTB.
XUMHYECKHE CBOMCTBA AJIKECHOB: 3aMEIICHUS B O- 1
IIOJIO’KEHHUE TTPU IBOMHOM CBs3U. lIpencrasieHue o
MEXaHU3ME Peakluy 3IEKTPOPUILHOTO
IPUCOEIUHEHUSI.
Tema 6. T'aJloreHNPOU3BOAHBIE YTIJIEBOJAOPOJIOB 1

(luac u3 4): DIIEKTPOHHOE CTpOEHHUE
rajoreHONPOU3BOIHBIX YIJIEBOJIOPOIOB.
JlemoHcTpanus: dusnueckue CBOMCTBA

YIJIEBOJIOPOJIOB (PacTBOPUMOCTh) YIJIEBOJIOPOJIOB.
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Brruncnenus: OIPEJICIICHUE  MOJIEKYJISIPHOM
dbopMyJibl OpPraHUYECKOro BElIEeCTBa MO MaCCOBBIM

JOJISIM 3JICMCHTOB, BXOAAIINX B €I'0 COCTAaB.

1P

JlabGopaTOpHBI OMBIT: — MOJEIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB 151 rajoreHONPOU3BOIHBIX
Bpruncnenust mo ypaBHEHUIO XMMUYECKOU PEaKUU
(Macchl, 00bEMA, KOJMYECTBA UCXOJTHOTO BEIECTBA
WM TPOAYKTAa PEaKIUMyh IO H3BECTHBIM Macce,

00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIISCTB

WIH MPOJYKTOB PEAKIINH )

Tema 6. ['amoreHNpou3BOAHBIC YTIEBOJAOPOAOB (2
yac u3 4): Peakuuu 3amelnieHusi rajoreHa Ha
TUIPOKCOTPYIITY, HUTPOrPYNIly, [IUAHOTPYIILY,

AMHUHOTPYIIILY.

Tema 6. I'amoreHnpous3BOJHBIE YTIEBOIOPOJOB (3
yac u3 4): JlelicTBue Ha TaJIOr€HIIPOU3BOJIHBIC
BOJAHOTO H IEI0YH.

CIUPTOBOIO  pacTBOpa

B3anmonelicTBue qurajioreHaJkaHoB C MarHueM H
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LIMHKOM.

Ankanuensl. byranuen-1,3 u merwiOytaaueH-

1,3: ctpoenue.

AJIKB.I[I/ICHBI: HN30JIMPOBAHHBIC, KYMVYJIMPOBAHHBIC.

Ocobennoctu JIEKTPOHHOI'O CTPOEHUS
Y XUMHYECKUX CBOWCTB COINPSIKEHHBIX JUEHOB,

1,2- u 1,4npucoennHenue.

Crroco0n1 IMOJIYUYCHUA U IIPUMCHCHHUC AJIKAIHUCHOB.

AJKamueHpl. Ba)KHEHINHNE XWMHYECKHE CBOMCTBA

(peakuus MOJIMMEPU3aIUN). [Tomyuyenune
CUHTETHUYECKOTO Kaydyka u PE3UHBI.
JIabopaTOpHBI OMNBIT: — O3HAKOMJIEHHE C

oOpa3namu miacTMacc, KaydyKoB U PEe3HHBI.

Tema 6. I'amoreHNpOU3BOJHBIE YTIEBOIOPOIOB (4
gyac u3 4): IloHsatTue o0 MeTaIIOOPTraHUYECKUX
COEJIMHECHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOIHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Brruunciienus: onpeneneHue 1014 BbIXoAa MPOyKTa

p€aKiuun OT TCOPECTUUCCKU BO3MOXKHOIO.

1P

AJIKMHBI: COCTaB HM OCOOCHHOCTH CTpPOCHHS,
TOMOJIOTUYECKUM PSAA. ALETUIEH — MNPOCTEHIINMA
MPEACTABUTENb AJIKUHOB: COCTAB, CTPOCHUE,

¢dusznueckne CBOMCTRA.

3J’I6KTpOHHOC H  IIPOCTPAHCTBCHHOC  CTPOCHHUC

MOJICKYJl aJKUHOB, Sp-THOpUIU3ANMS aTOMHBIX

opOutaneid yriepoaa. XHMHYECKHE CBOMCTBA:

AUMEpPU3alIr )51 TPpUMCpPHU3allUN, OKHUCJICHUA.

Kucaorabie CBOICTBa AJIKMHOB, UMEIOIINX

KOHIIEBYI0O  TpPOWHYIO  CBsA3b.  KauecTBeHHBbIE
peakuMu: Ha TPOMHYK CBfA3b, B3aUMOJCHCTBUE
alleTWIEHa C aMMHA4YHbIM PAacTBOPOM OKCHJA

cepeopa(l).

[Tpaktuueckas padora Ne 3. [lonyyeHue areTuiieHa

Y U3YUYEHHE €T0 CBOMCTB.

AHCTI/IJ'IGH: XMMHUYECKHE CBOMCTBA (peaKHI/II/I

74




TUAPUPOBAHUS, TaJIOTEHUPOBAHUs, THUApPATALNH,

rOpEeHus), NOJYyUYEeHUE U TPUMEHEHHE.

2+1)u Tema 4. ApomaTnuyeckue yrieBoa0po/abl 8+1) u
1 | Apensl. benzoi: cocraB, crpoeHue, Gu3nIecKue u 1
XUMUYECKHE CBOMCTBA (PEaKIUK rajJOTeHUPOBaHUS
Y HUTPOBAHUS ), TIOJIyYCHHUE U PUMEHEHUE.
IIpaBuiio apOMaTUYHOCTH, IPUMEPDI 1
apOMATUYECKUX  COCAUHEHUM. JlabopaTopHbIii
onbIT: MojaenupoBaHue MOJEKYJ apOMaTHUYECKHUX
yIJI€BOJ0POI0B. IIpeAcTaBieHue 0 MEXaHU3Me
peaKIuii ACKTPOPUIHHOTO 3aMEIICHUS.
Brpruucnenus: — ycTaHOBIIEHUE CTPYKTYPHOU 1P
(GbopMyJibl OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMUYECKUX CBOMCTB WJIA CTIOCOOOB MOITYUYEHUS.
1P| Tomyon: cocraB, cTpoeHue, (Qusnyueckue u 1

XUMHUYECKHE CBOWMCTBA (pEaKlMU TaJOreHUPOBAHUS

u HI/ITI)OBaHI/Iﬂ), INOJYYCHHNEC N IIPUMCHCHHC.

TOKCHYHOCTH apEHOB.
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[IpeacraBinenrie 00 OpPUEHTUPYIOIIEM JCHUCTBUU
3amMecTuTeNied B OCH30JIbHOM KOJbIE Ha MpPUMEPE
KapOOKCHIIBHOM,

AJIKWJIbHBIX paaruKalloB,

FHﬂpOKCHHBHOﬁ, AMHWHO- U HUTPOI'PYIIIIbI, aTOMOB

raJoreHoB.
XMHUYecKue CBOMCTBA OeH30I1a U €ro
TOMOJIOT'OB: OKHCJICHHE TOMOJIOIOB OCH30JI1a.
['eHeTnueckas cBsI3b yIIIEBOAOPOJIOB,
MPUHAICKAIIMX K Pa3IMYHBIM KJ1accam
CniocoOBbI MOJTYy4YECHUS apOMATUYECKUX
YIJIEBOJIOPO/IOB. OcobeHHoOCTH XUMHYECKUX

CBOMCTB cTupoia. [lomumepuzanus crupoa.

Brruncnenus: — YCTaHOBJICHUE CTPYKTYpPHOU
dbopMyJIBl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0

XUMUYECKUX CBOMCTB WJIA CTIOCOOOB TOTYUYEHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJI1€BOAOPOIOB U UX MepepadoTKa

(4+2) u

[Tpupoaabie UCTOYHUKU YTJIEBOJIOPOJIOB.

[Ipuponauelii Ta3 W TNOMYTHbIE HEQTSIHBIE Ta3bl.
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Heprs uw e€  mpoucxoxaenue. CrocoObl

nepepaboTku  HedTU:  MEpPEeroHka,  KPEKUHT

(TepMHUYECKUM, KATATUTUYECKUI ), TUPOIIU3.

I'eneTnyeckas cBI3b MCIKAY pa3JIMIYHBbIMH KJIaCCaMU

YTIIEBOAOPOIOB.

I'eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMHU KJIACCaMU 1P
YTIIEBOZOPOIOB.

[IponykThl nepepaOoTKu HEPTH, UX MPUMEHEHUE B 1

OPOMBILUIEHHOCTH U B ObITy. KamMeHHBIH yronb u

NPOJYKTHI €ro nepepaboTku. JleMoHcTpaus: —

kosekuuu «Hedptb» 1 «Yromby.
Beluucnenus: — omnpelernceHUue  MOJIEKYJIPHON 1

(GOpMyITBI KHCIOPOAOCOACPKAIIETO OPTaHUIECKOTO

BEIIECTBA IO MAacCCOBBIM JOJSIM  BJIEMEHTOB,
BXOJAIIMX B €ro cocTaB, o wmacce (00BEMY)
MPOIYKTOB CTOpaHMs; MO KOJWYECTBY BEIIECTBA
(Macce, 00bEMY) MPOAYKTOB PEAKIIUN W/UIH

HCXOOHBIX BCIICCTB.
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Ypok 0000111eHHS MaTeprasa TEMBbI. 1P
Paznea 3. Kucisiopoacoaep:kamue oprannyeckue coeqnHenus (12 4)/(36 4)

34 Tema 6. Cimptbl. ®@eHOJ Tema 7. Cniuptbl. ®eHOJ 94
[IpenenpHbIe OTHOATOMHBIC COUPTHL. MeTaHOI U 1
ATAHOJ: CTPOCHUE, (PU3MYECKHEe M XUMHUYCCKUE
CBOMCTBa (pE€akUUH C AKTHUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHUE), MPUMEHECHUE.

BonmoponHbie  CBSI3M M@Ky ~— MOJIEKYJIaMHu

cnupToB. /[lelicTBME MeTaHOJIIAa W 3TaHOJA Ha

opraHu3M uyesnoBeka. JlabopaTopHbIE OMBITHI: —

TOPEHUE CIIUPTOB; — OKUCIECHUE ITAHOJIA

okcusiom meau(Il).
IIpenenbHple  OJHOATOMHBIE CHUPTHL:  U30MEpPH, 1
kinaccupukanus. OuU3NYecKre CBOWMCTBA aJIKaHOJIOB.
JleMoHCTpalus: pacTBOPUMOCTb CIHUPTOB B BOJIE.
CriocoObl MOMyYeHUs Y MPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOWCTBA AJIKAHOJIOB: JIETHAPATALNH, 1

78




OKHUCJICHUA, BBaHMOHeﬁCTBHC C OpraHM4eCKUMHU H

HCOPraHN4CCKHUMHU KHCJIOTAaMH. [IpeacraBiaeHue o

MEXaHM3ME peaKIHUn HVKJIGOd)I/IJ'II)HOFO 3aMCIICHU.

Hemonctpanuu: 1.  B3aumonernicTBue ATaHOJNA C

HatpueM. 2. OkwucieHue STWIOBOIO  CIHPTa

IUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHUE

BHJIEOMATEPHUAJIOB).
MHoOroaroMHble COUPTHL. DTWICHIJIUKONIb U
TIIMLEPUH: CTPOCHHE, PU3NUECKHE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE CO IIETOYHBIMHU
MeTaJIJIaMU, KaueCTBEHHAsl  peakuuss  Ha
MHOT'0OATOMHBIE€ CITUPTHI). JleficTBUE HA OpraHU3M
YEJI0BEKA. [Ipumenenune TIIMLEpUHA 151
STWICHIIMKONsL.  J[abopaTtopHbie  OMBITBL: —
B3aMMOJICHCTBUE TJUIIEPUHA C THUIAPOKCHUIOM
menu(ID).
MHoroaroMHbie CIIUPTHI: B3aUMOJICCTBUE

C OPraHN4YCCKUMHU 1 HCOPTraHNYCCKHUMH KUCJIOTaAMU.
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[Ipocthie  »dupbl, HOMEHKJIATYpa U U30MEpHS.

OcobeHHoCTH (PU3NYECKUX U XUMHYECKUX CBOWCTB.

deHon: cTpoeHUE MOJEKYJbl, (U3NUECKHe U
XUMUYECKHe CBoMcTBAa. TokcHYHOCTH (eHoa.
[Tpumenenune ¢enona. Beraucnenus

— 10 YPaBHEHHUIO XUMUYECKOM peaKIuu (Macchl,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA UITU
IIPOIYKTa PEAKLIHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX

BEIIECTB WM MPOAYKTOB PEAKIIHH).

deHo: B3aUMHOE  BIIHMSIHHUE TUAPOKCOTPYTIBI U
OoenzonmpHOrOo  sipa. (OCOOCHHOCTH  XMUMHYECKHUX
cBoicTB (peHosa. KauecTBeHHbIe peakiunu Ha (PEHOII.

denondopmanbaeruiHas cMoa.

[IpakTnueckas pabora Ne 4. Pemenne
AKCIIEPUMEHTAJbHBIX 337a4 1o TeMe «CrnupTsl

1 (hEHONIBDY.

Tua

Tema 7. Anbaernasl. KapooHoBbBIE KMCJIOTHI.

Tema 8. Anbaernasl. KapooHOBbBIE KMCJIOTHI.

214
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Caoxubie 3pupsbl

Caoxuabie 3¢upbl. ZKupbl

Anbaernasl u KETOHBL. dopmanbaeru,

alcTaJIbACTH ! CTPOCHHUC, (1)I/I3I/I‘-ICCKI/IC n

XUMHUYECKHUE CBOMCTBA (peaKIII/II/I OKHUCJICHUA H

BOCCTAHOBJICHHS, = KA4ECTBEHHBIC  PEAKITUH).
JlabopaTopHBI€ OIBITHI:
—  OKHUCJICHHE  aJIbJICTUIOB  aMMHAYHBIM

pacTtBOopoM okcuaa cepedpa(l) u ruapokcuIom

menu(Il).
DNEeKTPOHHOE CTPOEHUE KApOOHWJIBHOM  T'PYIIIIBI.
['omonornueckue  psiibl  QIbJETU]IOB U KETOHOB:
U30MEpHUsl.
IIpencrasienue 0 MEXAaHU3ME peaKkuuii

HVKJIGOd)I/IJILHOFO IIPUCOCANHCHHUSA aAJIbACTHUIOB.

dopmaibIeTH/I, alleTaIbICTH/I: TTOJTYUYCHHUE U
MIPUMEHEHHUE.

A[IeTOH: CTPOCHUC, d)I/ISI/IIIGCKI/IC )41

XUMHYECKHE CBOMCTBA (pEakilMh OKUCIECHUSI U
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BOCCTEIHOBJICHHSI), MMOJYYCHHMC M IPUMCHCHUC.

Breraucnenws: OTIpeICNICHUE  MOJIEKYJIAPHOU
(GbopMyJIbI OpPTraHUYECKOTO BEHIECTBA IO MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIINUX B €r0 COCTaB; MO0 Macce
(00BEMY) MPOAYKTOB CrOpaHus; MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOH
(GhOopMyITBI OPraHMYECKOTO BEIECTBA HA OCHOBE €T0

XUMHUYECKHX CBOMCTB UJIH CIIOCOOOB IMOJIYyUCHUA.

VYpok 000011eHNsT MaTepuana TEMBbI.

OI[HOOCHOBHLIG IMpCaCIIbHBIC Kap60HOBI>Ie

KHCIIOTBI. MypaBbuHAsi W YKCyCHas KHUCIIOTHI:
CTpOCHHE, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, oOOmME I KJIacca  KHUCIIOT).
[TpakTrueckas pabora Ne 2. CBoiicTBa pacTBopa

YKCYCHOM KUCIIOTHI.

OcoOEHHOCTH CTPOCHHSI MOJEKYJd KapOOHOBBIX

kucinor. M3omepusa u HOMeHKiaTypa. Bomopoansie

82




CBSI3M MEX]1y MOJIEKYJIaMU KapOOHOBBIX KUCJIOT.

OnHOOCHOBHBIE pEACIbHBIE KapOOHOBBIE
KHCJIOTBI:  PEAKLUMM C YYaCTHEM YIJIEBOJIOPOJHOTO

paauKkalia.

MypaBbuHass M yKCyCHash KHUCJIOTBI:  pPEaKLHUs

TepUPUKaALNU, TOTYYSHHE U IPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.
Mmuoroo0Opa3zue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICIIMX ~ KapOOHOBBIX  KHUCIIOT:

NaJIbMHUTHHOBAA, JJMHOJCBAA, JTUMHOJICHOBAA KHUCJIIOTHI.

OcoOeHHoCTH CBOICTB HEIpeIebHbIX
Y apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaﬂ Hn OJICHHOBas1 KHCIOTBI KakK
MNpCACTABUTCIIN BBICIIUX Kap6OHOBBIX KHCJIOT.
Mpbu1a Kak COJM BBICHINX Kap6OHOBBIX KHCIJIOT,

UX MOIOIIEE IENCTBHUE.

[IoHsATHE O CUHTETUYECKMX MOIIIMX  CPEJICTBAX
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CMC).

ITonsTHe 0 IMPONU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTuapuaax, rajJorcHaHrnapuaax,

aMMmiaX, HUTpHJiax.

CnosxHBIC 3¢uUpBl  KaK  IMPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [ HApONHM3  CIIOXKHBIX
3(UpOB.

Cnoxublie 3¢upbl. ['oMonoruueckuit psia, oOias

dbopmya, u3oMepust © HOMEHKJIATYypa.

IIpakTrnueckas pabora No 3. Pemenue

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC ((Kap6OHOBBIC

KUCIOTHI. CIIOXKHBIE A(UPBD».

Kupsl. I'mpponus xupos. IIpumenenne xupos.
buonorundeckas ponb KUpoB. BerauciaeHus: — 1o

YPaBHEHHIO XMMHUYECKOW peakuuu (Macchl,

00BéMa, KOIMYECTBAa MCXOJHOTO BEIIeCTBA WIIU
MPOYKTa

pe€akuun 110 H3BCCTHBIM  MACCC,

00bEMY, KOJUYECTBY OJIHOTO U3 MCXOJHBIX
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BELLECTB WM MPOAYKTOB PEAKIIHH).

Kupsi: ctpoenue, puanyeckue cBOWCTBA.
Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPIKALINX OCTATKU

HENPEACIbHBIX KUPHBIX KUCIOT. JKUPBI B IpUPO/IE.

KontponpHass  paborta:  «Kucnopomaconepxkarime

OpPraHu4CCKUC COCAUHCHUS .

2y

Tema 8. YriieBoanl

Tema 9. YrieBoanl

64

VYrneBoabl: cocraB, KiaccudUKaius YrieBOIOB
(MOHO-, nM- W mnohucaxapuisl). ['moko3a —
MPOCTEUILINI MOHOCaXapuu; OCOOCHHOCTH
CTPOEHUST MOJIEKYJbI, PU3NUECKUE U XUMUICCKUC
CBOMCTBa (B3aMMOJCHCTBHE C THAPOKCHIOM
meau(ll), oxuciaeHue aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l), BoccraHoBiacHUE, OpOKCHHE
TJIFOKO3bI), HAXO0XK/IEHUE B MIPUPOJIE, IPUMEHEHHE,
ouosornueckas poiib. orocuHTes.

@pyKTO3a KaK U30MEP IITIOKO3BI.

OnTryeckas H30MECpHi. KOJ’II)‘-IaTO—I_IeHHaH
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TayTOMEpUs Ha TOpUMEpPEe MOJICKYJIbl  TJIOKO3BbI,
IPOCKIMHU Xeyopca, o.,3-aHOMEPhI TIFOKO3bI.
MoHocaxapuabl:  rajakTosa, pubo3a, JI€30K-

cupubosza. duznyecKkue CBOWCTBA U HAXOXKJICHUE B
npupoze. Jlaboparopuslii onbiT: B3aumoneiicTpue

pacTBopa IoKo3bI ¢ rugapokcuiom Meau(Il).

CaanOSa — HNOpeaACTaBUTCIIb  AHCAXapHUIO0B,
THUAPOJIN3, HaXOXACHHUEC B opupoac n
IIPUMCHCHHC. KanMaJI Hn IOCJII0JIO3a KakK

pUpOJHbIE moJuMepbl. CTpOoeHHE Kpaxmalia U

neuioao3bl. dusnyeckue U XUMUYECKHUE
CBOICTBa Kpaxmana (THApPOJIHM3, KadeCTBEHHas
peakiusi ¢ uojom). JlabopaTopHbIil OMBIT: —

B3aHMOJICMCTBUE Kpaxmaja ¢ HOJOM.

I[I/IcaxapI/IIIBI: MaJIbTO3a )41 JJAKTO34.

BoccranaBamBaronmime M HEBOCCTAaHABJIMBAIOIINE
nucaxapuibl. [lonucaxapuapl: riaukored. CTpoeHue

MAaKpOMOJICKYJ I'NIMKOI'CHA.
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XUMHYECKHE CBOMCTBA  IEJUIFOJIO3HI:

IMMOJIYUYCHUC OCIIIFOI03bI. ITonsTue

3¢upoB
MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIM

ENK).

TUAPOJIN3,

00

Pa3znen 4. Azorcoaeprkaniue oprannyeckue coeqnnenus (3 4)/(94)

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Bejiku

Tema 10. AMUHBI. AMUHOKHCJI0THI. beJkn

9y

Awmunbl. MeTunaMyuH M aHUJIMH: COCTAasB,

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

(ropeHue, B3anMOJIEHCTBUE C BOIOU U

KUCJIOTaMH ).

Knaccuduxanus AMHMHOB: anudaTuuecKue

ApOMAaTHUYCCKHC, IICPBUYHBIC, BTOPHUYHELIC

)51

n

TpeTuyHble. AMUHBL: u3omepus. CrocoOsl MoTydYeHus

" IIPUMCHCHUC aJII/I(i)aTI/I‘-IEECKI/IX AMHHOB.

[TosrydyeHne aHuIMHA U3 HUTPOOEH301a.

B3aumHoe BausiHHE rpymnia aToMOB B MOJICKYJIC

agmwimHa. OCOOEHHOCTH  XMMHUYECKUX

CBOICTB
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anunuHa. KadecTBeHHbIC pC€akoun Ha AHUJINH.

AMUHBIL: AJKWIMPOBAHUE, B3aUMOJICHCTBUE

MEPBUYHBIX aMUHOB C a30TUCTON kuciotou. Conm

AJIKMJIAMMOHHUSL.

AMHUHOKHUCIIOTHI KakK am(doTepHbIC

OpraHu4deckue coenuHeHus. DOusndeckue u

XUMHYECKHE  CBOMCTBA  aMHHOKMCIIOT (Ha

npuMepe riauiuHa). buonornyeckoe 3HaueHHE

aMHHOKHUCJIOT. IlernTuabl.
Howmenknarypa Y U30MEpHs. OTtnenpHBIC
MPEACTABUTENIM  O-aMUHOKHUCJIOT: TJIMIHWH, QJIaHWH,

d)CHI/IJIaJIaHI/IH, CCPHUH, INTYTaMHWHOBAA KUCJIOTA, JIU3HUH,

mucTternd. OnTuyeckas H3oMepus aMUHOKHUCIOT: D-

U [ -aMHUHOKHUCIIOTEI.

Peakuus nmonukoHaeHcauu, 0Opa3oBaHUE MENTHIHON

cBs3u. JlemoncTparus: PactBopenue 0eIkoB B BOJIC.

benku kak IMPUPOAHBIC BBICOKOMOIJICKYJIAPHBIC

coequHeHus.  llepBuyHas,  BTOpUYHAsA U
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TpeTUYHass CTpPyKTypa OenkoB. XuUMHUYECKUE

CBOMCTBAa O€NKOB: THUIPOIU3, JCHATypaIus,

KayeCTBEHHbIE peaxkuuu Ha OenKu.
JleMoHCTpauuu: — JeHaTypauus OENKOB Mpu

HArpeBaHUM; — I[BETHHIE PEAKIIUU OCIIKOB.

ITonsarue o0 A30TCOACPKANNX T'CTCPOINKIINYCCKNX

COCIMHCHUIX. HI/IDI/IMI/II[I/IHOBBIC u IIYPHUHOBBIC

OCHOBAHMUSL. HVKJIGI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOEHHUE U OMOJIOTHYECKAST DOJIb.

[IpakTrueckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIBbHBIX 3aga4 1o TEMC

«A30Tc0,uep>1<amne OPraHUYCCKUC COCAUHCHUS).

Paszaean. 5. BoicokoMoieky

JIAPHbIE coeqHeHud (2 4)/(6 4)

2y

Tema 10. [lnactmaccnl. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKyJISIpHBbIE COeINHEHUS

64

OcHOBHBIE MOHSITHS XUMUH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb

MMOJIMMCPpHU3alU, CPpCAHAA MOJICKYJISIpHAA Macca.
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OcHOBHBIC MCTO/JbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ —

MMoJIMMCpu3anud U IMOJUKOHIACHCAIIUA.

[IpencraBnenue (8} CTECPCOPETYIIAPHOCTHU u
HaJIMOJICKYJIIPHOMI CTPYKTYPC IIOJINMCEPOB,
3aBUCHUMOCTD CBOMCTB IIOJINMCPOB oT nx

MOJICKYJIAPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHMA.

JlemoHcTpanus o0pa3ioB pe3uHbl. Buneodparment

«BynkaHu3anusa pe3UHbLY.

[Ipaktuueckass padora Ne 7. PemieHue skcnepuMeH-
TaJIbHBIX 3aJa4 10 Teme «Pacro3HaBanue

OpPraHUYCCKUX COG,I[HHGHPIP'I)).

[InactmMacchl  (IIOJMDTHIIEH,  MOJUIIPOIMIEH,

HOJIMBUHWIXJIOPUIL, TOJUCTUPOJI). HarypanbHbIH

N CHHTCTHYCCKHUC KaV4iYKH (6VT3,IIHCHOBBII>1,

XJOPONPEHOBLIII ¥ W30OPEHOBLIN). BosokHa:

HaTyYpaJIbHBIC (XJ'IOHOK, mepCTh, IHéJ'IK),

HCKYCCTBCHHBIC (aI_[eTaTHOC BOJIOKHO, BI/ICKO33,),

90




CHUHTCTHYCCKUC ( KaIipoH )41 H&BC&H) .

I[GMOHCTpaL[I/IHI — O3HAaKOMJICHHUC C 06pa3uaMH
MNPpUPOAHBIX U HMCKYCCTBCHHBLIX BOJIOKOH,

IracTMacc, Kay4dyKoB.

ITimactmaccest: IIOJIUMETUIIMETAKPUIIAT, IOJIU- 1
KapOOHATHI, MOJMATHICHTEepedTanaT. YTWIH3alUI U
nepepadoTKa MIacTUKa. DJaCTOMEPhI: CUIMKOHBI.
[TonMMeps! cienraibHOTO Ha3HaUYeHUs (TedIIoH,
KEBJIAP, AIEKTPONPOBOAAIIMEbIOINMEDHI,
Ouropaziaraembie MOJUMEPHI).
[Ipaktuueckast pabora Ne 8. Pemenue 1
AKCHEPUMEHTANIbHBIX 3a/1a4 1o TeMe «Pacno3HaBanue
IJJACTMACC U BOJIOKOHY
Paznen 6*. UTorosoe mosroperue (1 4)/(5 4)
1P | UToroBasi koHTpoJibHasi padoTa 3a Kkypc 10 1P
KJjlacca
IToBTOopenue. ['eneTnyeckas CBsA3b MEXKIY 2P

Pa3’IMYHbIMHU KJIaCCaMHU OPTaHUYCCKHX COSI[I/IHGHI/Iﬁ
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[ToBTOpEHue. Bruucnenus: — OIIpeCIICHUE
MOJICKYJIIPHON (HOPMYJIBI OPraHMYECKOTO BEIIECTBA
M0 MAacCCOBBIM JIOJSIM DJIEMEHTOB, BXOJSIIMX B €ro
cocTaB; o Macce (00BEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
pEaKIMK W/WITH UCXOTHBIX BEIIECTB; — YCTAHOBJICHUE
CTPYKTYpHOU (HOPMYJIBI OPTaHUYECKOTO BEIIECTBA HA
OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB

IMOJIyUCHUA.

2P

1 4 B Hepes10, Bcero 35 4, 3 4 B Heae10, Becero 105 4,

U3 HUX 3 4 — pe3epBHOE BpeMsl u3 Hux 10 ¥ — pe3epBHOe Bpemsi

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMWUS»
11 KIJACC «OBIIIAA U HEOPTAHUYECKAA XUMUA»

ba3oBnblii yposens (1 yac) Yray0énnnlii ypoBenb (1+24aca)

Kon-Bo

qacoB

Paznen 1. Teoperuueckue ocHOBbI Xumuu (12 4/36 1)

Kon-Bo

qaCcoB
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Tema 1. CTpoenue atoma. [leproanyecknii 3aK0H U

Iepuoauyeckas cucrema xumuueckux djiemMeHToB /. U. MenaeiieeBa

(8 +1) u

XUMUYECKUM 25IeMeHT. AToM. Snpo atoma,

HN30TOIIBI.

KopnyckyasgpHO-BOJIHOBOU JYVaJIU3M, IBONWCTBEHHAS

npupoaa 3JICKTPOHA. CTpOCHI/Ie QJICKTPOHHBIX

000J10UEK aTOMOB, KBAHTOBBIC YHCJIA.

Pacnpenenenue 371eKTPOHOB MO0 aTOMHBIM OPOUTAIISIM;

OPUHIIMII MUHHUMYMA 3HEPIrUuu, IMPUHIMIL

Ilayiu, npaBmiio XvHaa.

DJIEKTPOHHAS o0oJ10YKa. DHEpPrTUYeCcKue
YPOBHH, NOAYPOBHU. ATOMHBIE OpOUTANH, S-, -,
d-anemenTthl.  OCOOEHHOCTH  pacrpeaesieHus
3JIEKTPOHOB 0 OPOMUTANSIM B aTOMax 3JEMEHTOB
HEPBBIX YETBIPEX MEPUOJOB. DIEKTPOHHAS

KOH(UTypaLHsi aTOMOB.

DNeKTpOHHbIE KOH(PUTypALIMH aTOMOB JJIEMEHTOB

IepBOTO0 — I{GTBépTOFO IMEPrUoJ0B B OCHOBHOM
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1 BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE

KOH(UTypaliii HOHOB.

ITonsarue 06 OHCPIruyu MOHM3aIIMH, SHCPTHUH CPOACTBA

K 3JIEKTPOHY. DJIEKTPOOTPULIATEIHOCTD.

[lepuoguueckuit 3akoH u  Ilepuoamueckas
cucteMa  xumuuyeckux anaemeHtoB  J[. .
Menpeneea. CBA3b MEPUOAMYECKOTO 3aKOHA U
[Tepuoanueckoii CHUCTEMBI XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa ¢ COBpeMEHHOM
TEOpUEN CTPOEHUS AaTOMOB 3aKOHOMEPHOCTH
W3MECHCHUS CBOMCTB XMMHMYECKHUX HJIEMEHTOB M
00pa3yeMbIX UMM MPOCTBHIX U CIIOKHBIX BEIIECTB
no TIpymnmaM M IepuojaMm.  3HAUYCHHUE
nepuoandeckoro 3akona /[. . Menneneena.
JdeMoHcTpanus
Buasr Tabmun «Ilepuoaudeckas cucrema

xuMudeckux rnemeHToB J[. 1. MenneneeBa»

O0001IeHE U CUCTEMATHU3ALMS 10 TEME.
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PaGota ¢ Tecramu B popmate EI'D

cBsa3u. KpaTtHbie cBs3u. BogopoaHasi CBS3b.

MexMOoNeKyJIIpHbIE B3aWMOIEHUCTBUS

YPOK KOHTpOJISI 3HAHUM Matepuaia TEMbI 1P
Pabota ¢ recramu B popmate EI'D
4 4 Tema 2. Ctpoenue Bemecrsa. MHOrooopasue BeuecTs 10 4

Crpoenue BemniecTBa. XMMHUYECKasi CBSI3b. BUAbI 1

XUMUYECKOUN CBSI3M (KOBAJEHTHAs HEMOJSpHAsA U

NOJIApHAs, MOHHAs, METaJITH4ecKas). MexaHu3Mbl

00pa3oBaHMsI KOBAJIEHTHOM XWUMHUYECKOM CBSI3H

(OOMEHHBIT W JIOHOPHO-  AKIENTOPHBIN).

Bonoponnas cBs3b.

BanentHoCTb.
OHeprus 51 JUINHA CBsI3HU. [TonspHOCTS, 1
HaIpaBJIICHHOCTh M  HACBHIIIAEMOCTh KOBAJIEHTHOM

BaneHTHOCTDH M BaJICHTHBIC BO3MOKHOCTH aTOMOB.

I'nbpuamnsaims atoMHbIX opouTaiein. CBsa3b

AIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
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['eomeTpruecKUM CTPOEHUEM (HA PUMEPE

COEJIMHEHUM 3JIEMEHTOB BTOPOTO NMEPHOJIA).

DJIEKTPOOTPHULIATEILHOCTh. CTENEeHb OKHUCJICHUS.
HNonbl: kaTthmoHel W aHUOHBL.  BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIAPHOTO CTPOECHUS.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI
KPUCTAJUIMYECKUX PEUIETOK U CBOKMCTBA BELECTB.
JlemoHCcTpanus

Mopenu KpuCTaIn4ecKuX pemeEToK

HpGI[CTaBHeHI/IH O KOMIIJICKCHBIX COCOANHCHUAX.
CocTaB KOMIUIEKCHOTO MOHA: KOMILJIEKCO-

06pa30BaTeJ'IB, JIUTaHABI. KOODI{I/IHaHI/IOHHOG YHnCJI0.

Homenkiatypa KOMIUIEKCHBIX COEIMHEHUN. 3HAYEHUE

KOMIUIEKCHBIX coennHeHn. [louaTue

0 KOOPAWHAIIMOHHOU XUMHUH.

[TonsiTue o nucnepcHbIX cucremax. ICTUHHBIE U
KOJUIOMAHBIEC pacTBOpbl. MaccoBas 1ost

BEIIIECTBA B PACTBOPE.
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MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE, MOJISIpHAsT

KOHIOCHTpPpAMA.

CriocoObl BbIpa)KeHUs KOHIIEHTPAIUU PACTBOPOB:

HacpilieHHbie 1 HEHACHIIIIEHHBIE PACTBOPHI,

pacTBOopuMOCTh. Kpuctamioruaparsl.
Boruuciaenust

C MCIOJb30BAaHUEM MOHATHHN «MaccoBasi JI0JIs

PacCTBOPEHHOIO BEIIECTBAY, «PACTBOPUMOCTHY,

«MOJEIpHass KOHOCHTPAUA»

1 | Knaccupukanusi HEOpraHMYECKUX COEAUHEHUM. 1
HomenknaTtypa ~ HEOpPraHMYeCKHMX  BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEIIECTB,
MpUHAJJISKAIINX K Pa3IUYHbIM KJlaccam
(5+1)u Tema 3. Xumnueckue peakumu (17 +1) 4
Bbruncienus 1P

— MacCChl B€IIECTBA UJIN 00BEMa ra30B Mo

OJHOTI'O U3 YUYACTBYIOIIUX B PCAKIHUH BCIICCTB,

W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY
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—  MAacCOBOU JIOJIM U MOJISIPHOM KOHILICHTPAILUU

BEIIIECTBA B paCTBOPE

Borunciaenus
— Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Clii OTHO U3 BEUIECTB JaHO B BUJE PacTBOpa
C ONPEAEIEHHON MACCOBOM JOJIEH

PACTBOPEHHOIO BEIIECTBA

XuMudeckast peaKkiusl. Knaccuduxanus
XUMHAYECKUX PEaKIuid B HEOPraHWYECKOW U
OpraHU4eCKOM XMMHUU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUs M NPEBPAIICHUS

OHCPI'UHU IIPpU XUMHYCCKHUX PCAKIHAX.

TennoBbie 3G (HEKThl XUMUYECKUX PEAKIUH.

TepMoxuMUYECKHE YPABHEHUS.

Boiuunciaenus

— TeruioBoro 3 dexra peakuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT
paznuyHbiX (akTopoB. OOpaTUMbIEe peaKUu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIHSIOLINE
Ha  COCTOSHME  XHMHYECKOIO  pPaBHOBECHS.
[Tpunnun Jle [HlaTense.

IIpakTuyeckas padora
Ne 1. BuwusiHue pa3nuuHbIXx (QaKTOpoB Ha

CKOpPOCTH XUMHUYECKOMN pE€aKiuu.

['omorenHsbIe 1 rereporeHnsie peakuuu. Katanus

U KaTaJIn3aToOPhL

Koncranra xumuyeckoro paHoBecus. DakTopsl,

BIIMSAIONIME HA TMOJO0KEHUE XUMUYECKOTO PABHOBECHS:

TEMIIEPATYypa, AABJICHUE W KOHILIEHTPALIMU BEIIECTB,

yyactByromux B peakiuu. [Ipunuun Jle Hlarense.
IIpakTueckas padora

Ne 2. Bausitnue paznuyHbiX (akKTOPOB HA TMOJIOKEHUE

XUMHNYCCKOI'O PAaBHOBCCHA.

QHGKTPOJII/ITI/IIICCKEUI AUCCouaIus. CunpHble U
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cia0ble 2JIEKTPONIUTHI. Peakiinu HOHHOTO
oOmeHa.
JlaGopaTopHasi padora

— MPOBEJCHUE PEeaKIUii HOHHOT'O 0OMeHa

Brinonnenue ynpaxxseHuii no remam: CUIbHBIE U
ciabbie AIeKTpoauThl. CTeneHb AUCCOIHALIH.

Peakiinu noHHoro ooMeHa.

Pemenue 3ana4 no temMe: XUMHYECKOE paBHOBECHE

CuinbHBIC U cl1a0ble 2eKTpouThl. Cpejia BOJIHBIX

pacTBOPOB  BEIIECTB: KHUCJasi, HEUTpaibHasil,
IIEJI0YHAS.

Iloustne o BojgopoaHoM 1mokaszareie  (pH)
pacTBoOpa. I'maponwns OpPraHNYECKUX )i

HCOPraHM4YCCKHNX BCIICCTB.

JlaGopaTopHas padora
— ONpelesICHUuEe Cpeabl PacTBOPOB BELIECTB C

IMOMOMIbIO YHHUBCPCAJIbHOI'O MHAUKATOPA.

HNonHoe npousBeaeHne Boabl. Cpenia BOAHBIX
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PacTBOpOB: KUCIIOTHAs, HEUTPAJIbHAS, LIEIIOYHAS.

Bonoponnssiit nokazarens (pH) pactBopa.

I'maponns conen.

1 | OKuCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.
JleMoHCTpanus
PaznoxeHnne mnepokcuaa BOAOPOJA B IPHUCYT-
CTBUM KaTanu3aTopa. IloHaTHEe 00 3JIEKTpoJin3e
pacIIaBOB M _PAacTBOPOB coJjicii. IlpmMenenue
3JICKTPOJIM3A.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC peakiuu.
Crenienp okuciieHusa. OKUCIUTEIb U BOCCTAHOBUTEIID.
IIpouecchl OKUCTIEHUS U BOCCTAHOBJIEHUS. BaxkHenmue
OKHCIIMTEIIM W BOCCTAaHOBUTEIN. MeTos
AIIEKTPOHHOTO OajaHca
DIEeKTPOJIU3 PaCcTBOPOB M PACILIABOB BEIIIECTB.
1P | KourponsHas padota 1 (1nmonyroaue) KonTponwshas pabora 1 (tect B hpopmate EI'D)

Paznen 2. Heopranuueckasi xumus (164/514)

8+1) u

Tema 4. HemeTaJLu1bI

29 g
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Buruncienus
— Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKInu, €Clii OJTHO U3 BEIIECTB IaHO B BHUJIE pacTBOpPaA
C OIPECIEHHON MAacCOBOU JOJIEU

pPacTBOPEHHOIO BEIlleCTBA

Boruunciaenus
— JIOJIA BBIXOJA MPOJIYKTa PEAKIMU OT TEOPETUUECKU

BO3MOXHOI'O

Hewmertamsl. Tlonoxeunue HEMETAJIJIOB B

[lepuoanueckoi cHUCTEME XUMHYECKHUX
snemeHToB J[. 1. MengeneeBa W OCOOCHHOCTH
CTPOCHUST aTOMOB.

JemoHcTpanumn

1. OGpa3iibl HEMETAILIOB.

Bonopoa. Ilonydenue, ¢duzmueckue U XUMHUYECKUE
CBOMCTBa (peakuuu ¢ MeTaUlaMHd W HEMETaUlaMu,
BOCCTAHOBUTEJIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHbBIE peaKIM1 Ha HEOPTraHUYECKHE UOHBI

Y KaTHOH BOJIOPO/IA.

I'mapunasl. TONIMBHBIC 3JIEMEHTHL.

du3nuecKre CBOMCTBa HEMETAIOB. AJLTOTPOIIHS

HEMETaJUIOB (Ha MpUMepe KUCI0POa, CephI,

dbocdopa u yriaepona).

Kucnopoa u 030H. YriepoJ, HaX0XJI€HUE B IPUPO/IE,

aJUIOTponHble  MoAWUKAIMU.  AKTUBUPOBAHHBIN

VI0JIb, aicoporms. DvyiuiepeHsl, rpadeH, VIriiepoIHbIe

HAHOTPYOKH.

JdemoHcTpanumn
2. T'openwue cepsl, pocdopa, xkeneza, MarHus
B KUCJIOPO/IE.
JlaGopaTopHbIe ONbITHI.

2. [lonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIIOB
TaJIOTEHOB U UX COCAMHEHUN (OKCHJIOB,

KHUCJIOPO/JICOJIEPKAIIMX KHUCIIOT, BOJIOPOJIHBIX
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Coenunenwuii). [I[puMeHeHre raJloreHOB U UX

COCJIMHEHUH.

["anorenoBogopoibl. BaxHenmme Kuciopoa-

CoacCpKamuc COCAMHCHUA I'aJIOI'CHOB.

JlaGopatopHble U TPOMBIIIIJIEHHBIE CITOCOOBI
MOJIyYEHHUsI TanoreHoB. [IpruMeHeHne rajioreHoB U Ux

COEeIMHEHUH.

XUMHYECKHE CBOMCTBA BAKHEHUIIIMX HEMETAJJIOB.
Cepa u e¢ coenunenus. (OkcHUlbl, KHUCIOPO-
coaepxKalue KHUCJIOTBHI, BOJIOPOJTHBIE
coeaunenus). [Ipumenenue cepol u e

COE€IMHEHUM.

Cepa. HaxoxneHnue B npupoje, CrocoObl MOTydeHus,
dbu3ndeckre U XUMHIeckrue cBoicTBa. CepoBOIOpOI,
cynbuael. Oxcun cepol (IV), oxcun cepsr (VI).
CepHuctass ¥ cepHas KHUCJIOTBI U HX COJIU.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHL. [IpuMenenue

CEpBI U €€ COCTUHEHNU.
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JlabopaTopHble M TPOMBINIIEHHBIE  CIOCOOBI
MOJIy4eHHS KHCIIopoaa. DPu3ndeckne U XUMHUYCCKUE
CBOMCTBa KHCJIOpOJa W 030HaA. [IpuMmeneHue

KUCJI0pOJia ¥ 030HA. OKCHUJIBI U IEPOKCU/IBI.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB.

A3ora 5 €ero COETUHEHUS. (Okcumpl,

KHUCIIOPOACOJIEp)KAILIE KUCTIOTHI, BOJOPOAHBIC
coeauHenust). [I[pumenenre azora u ero

COEIMHEHU.

A30T. HaxoxaeHue B mpupoje, CrocoObl MOJTydeHUs,
dbu3nUecKre 1 XUMUYECKHE CBOWCTBA. AMMHUAK,

HHUTPUOBI.

Oxcunbpl azora. A30THUCTass M a30THAsI KHUCJIOTHI U UX
coi. OCOOEHHOCTM CBOWCTB Aa30THOM KHCJIOTHI.
[IpumeHeHne a30Ta U €ro COeIUHEHUNU. A30THBIC

ya0OpeHus.

XUMHUUYECKHNE CBOMCTBA BAXKHEUIITUX

HemeTauioB. @ocdop u ero CoeAMHEHUS.
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(Okcuapl, KUCIOPOACOACPKAIINE KUCIOTHI,
BOJIOpOJIHBIE coerHeHus). [I[puMeneHue

dbocdopa u ero coeIMHCHUIA.

dochop. Haxoxnaenue B OpHpPOAE,  CIIOCOOBI
MOJTYYCHUS, (U3NUECKHE M XUMHUYCCKHE CBOKNCTBA.
®dochunsl u pochun. Oxcuapl docdopa, GochoprHas

KHCJIOTa U €€ COJIN

MetadbochoprHas wu  nupodocdopHas  KHCIOTEHL,

dbochopucrtas u  dochopHOBATUCTAT  KHUCIOTHL

[Ipumenenue docdopa u ero coeguHEHUN.

dochopHbie yaoOpeHus.

XHUMHMYECKHE CBOMCTBA BaXKHEMIIIMX HEMETAJJIOB
(yrmepoja # KpeMHMs)) W HUX COEIUHEHUM
(oKxcHoB, KUCJIOPOJICOACPKALINX KHCJIOT,
BOJOPOJHBIX coenuHeHuil). Ilpumenenne

yriiepoaa, KpEMHHUSI U UX COECIUHEHHU.

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. Okcu yriaepoaa

106




(I1), oxcun yrnepona (IV), yromnbHast Kuciora u e
conu. [IppMeHeHne MPOCTHIX BEIIECTB,

00pa3oBaHHBIX YIJIEPOJIOM, U €r0 COSTUHCHUIA.

Kpemnuii. Haxoxxnenue B mpupojsie, CIOCOOBI

NOJIy4eHUs, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA.
Oxcun  kpemuus(IV),  kpemHuenas KHCJIOTA,
cuiukatel. [IppuMeHeHre KpeMHUsl ¥ ero COeAMHEHUN.

CTCKHO, €TI0 MOJY4YCHHEC, BUJbI CTCKJIA.

1P

Boruunciienust

Macchl BellecTBa WM OOBbEMa Tra3oB IO
W3BECTHOMY KOJIMUECTBY BEILIECTBA, MAcCCE WU
00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIUU
BELECTB;

— Macchl (00bEMa, KOTMYECTBA  BEIIECTBA)
INPOJYKTOB pEaKLHMH, €CIH OJHO W3 BEIIECTB

HMCCT IIPUMCECHU

IIpakTnueckue padoTbl

No 3. Pemnienue skCrnepuMEHTANIBHBIX 337a4 1O TEME
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«l aJIoreHB».

Ne 4. Pemenue OKCIICPUMCHTAJIbHBIX 3aJda4 IO TCMC

IIpakTueckue padoTbl

«Cepa u €€ coeTMHEHUD.

IIpakTueckue padoThbl
No 2. PelieHue s3kcriepuMeHTaIbHbBIX 3aJ1a4 110

Tteme «HemeTaiiey

Ne 6. Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 IO TCMC

IIpakTueckue padoTbl

«A30T, pochop 1 UX COETUHEHUSI.

KounrpouabHas padora 2

O00011IeHIE U cUCTEMATH3ALHUA 110 TEME

«Hemeranmneny. Pemenue 3anau B popmare EI'D

8 u

Tema 5. MeTa/i1bI

(2143) u

Mertasl. [Tonoxxenue METaJJI0B B
[Tepuoanueckoii CHUCTEME XAMUYECKUX
snemeHnToB JI. 1. MenneneeBa. OcoOcHHOCTH

CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB

1

108




MCTaAJIJIOB.

JdemMoHcTpanuu

— o0pa3Iibl METAJIIOB

OOmias  xapakTepucThka MeTauioB  [A-rpyrmnrbl
[lepronnyeckoil CUCTEMBI XHUMHUYECKHUX DSJIEMEHTOB.
Hatpuiti wu xanuii: mnomydeHue, ¢GU3HYECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB
Y UX COCJIMHEHUM.
JdemoncTpanuu

- BzauMmopelicTBrue HIENOUHBIX U IIEIOYHO3EMETBHBIX
METalIOB C BOAOW (BO3MOXKHO HCIIOJBb30BaHUE

BHJIEOMATEPUAIIOB)

O6mast  xapakrepuctuka MmetawioB [[A-rpynmsl
[lepronnyeckol CUCTEMBI XHUMHUYECKHUX DSJIEMEHTOB.
Maruuii W KajmblLMi: TMOJy4YeHue, (PU3NYEeCKue U
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB
n nx coeguHeHui. JKECTKOCTh BOJBI

U CIIOCOOBI €€ yCTpaHEHHUS.
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XUMHUUYECKHE CBOMCTBA BAXXHEHMIIUMX METAIJIOB 1

(HaTpuii, Kanui, KajablMid, MarHui, aJIOMUHHM,

LUHK, XpOM, K€JI€30, MEJb) U UX COCIUHECHUH.

JlaGopaTopHbIe ONbITHI

— KQYECTBEHHBIC PEAKIIMM HA AHUOHBI U KaTUOH

aMMOHHUS;

— B3aUMOJICUCTBHUE THUAPOKCHUAA ATTFOMUHUS C

pacTBOpaMu KUCJIOT U IIEJIOYEH;

—  KA4YeCTBEHHbBIC PEAKIMU HA KATUOHBI

METAJIJIOB
ATIOMHUHMI: TIONTydeHne, (PU3nYecKue U XUMUYECKUE 1
CBOICTBA, MPUMEHEHUE IPOCTOrO BEIIECTBA M €r0
coenmuHeHnid. AMQOTEpHBIE CBOWCTBA OKCHIA U
rUApOKCcUAA ATIOMUHUS, TUAPOKCOKOMILIEKCHI
ATIOMUHUSL.
O6o001menune u cucremMaru3anus mo reme «MeTrasibl 1P

rJIaBHOU moArpymmb». Tect B popmate EI'D

OO6mue pusnyeckre CBOMCTBa METAJIOB.
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CrutaBbpl METAILTOB. DJIEKTPOXUMHUYECKUAN PAJT
HaIPsKEHUW METaJIJIOB.
JdemoHncTpanuu
— KOJUIEKIUS «MeTalibl U CIIaBbI».
— B3aUMOJICHCTBHE MEJM C a30THOM KUCIOTOU

Pa3IMYHOM KOHLEHTPALUU

OO6masi  XxapakTepUCTUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynmn) Ilepuonuueckoil  cUCTEMBI
XUMHUYECKUX 31eMEHTOB. PU3HUECKUEe U XUMHUYECKUE
CBOWCTBA  XpoMa W €ro coeauHeHud. Okcuabl u
ruapokcuasl xpoma (1), xpoma (III) u xpoma (VI).
XpoMatbl W JUXPOMAThl, HX  OKHUCIHUTEIIbHBIC

cBoiicTBa. [loryueHne u mpuMeHeHne Xxpoma.

du3nyecKkrne U XMMAYECKUE CBOMCTBA MapraHla v ero
coenuHeHui. Baxuneimue coequnenus: mapranua (I1),
mapranua (IV), mapranna (VI) u mapranna (VII).

[TepmanraHat Kanus, €ro OKUCIUTEIbHBIE CBOWCTBA.

OG1ue crocoObl MOTYyYEeHUs] METAJIIOB.
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Meramnyprus

PaCHDOCTDaHeHﬂe XUMHUYCCKHUX 3JICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. Ou3nuecKkre U XUMUUECKUE CBOMCTBA

xene3a W ero coenuHeHUU. OKCUIBI, TUAPOKCHIBI U
conu xeneza (1) uxeneza (II). IMonyuenue

N IIPUMCHCHHUC JKCJIC3a U CTO CILJIABOB.

Menp: mnonyuyeHue, (U3MUYECKME U XUMUYECKHE
CBOMCTBA, INPUMEHEHUE IIPOCTOr0 BEIIECTBA U €TI0
COCIMHEHUM.

[MuHak: mnomydyeHue, (U3NYECKUE U XUMHUYECKHE
CBOMCTBA, INPUMEHEHUE IIPOCTOr0 BEIIECTBA U €TI0
COEJIMHEHUN. AM(OTEpHbIE CBOICTBA OKCHIA

U TUAPOKCHU A HMHKA, THAPOKCOKOMIIIICKCHI TMHKA.

Koppo3ust  MeTainos. CnocoObl 3allIUTBI ~ OT

koppo3uu. [IpuMeHeHue MeTalyioB B OBITY U
TEXHUKE.
Boruuncienust

— pacy€Thl MaccChl BEIECTBA WIIM 00bEMA ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; PacUYEThl MacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOYKTOB PEAKIUH, €CIIA OJTHO U3
BEIIIECTB UMEET MPUMECH;

— pacuéTbl Macchl (00bEMa, KOTMYECTBA
BEILIECTBA) MPOIYKTA PEAKIUH, ECIU OJTHO U3
BELIECTB JIaHO B BUJIE PACTBOPA C OIPEACIEHHON

MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA

IIpakTyeckue padoTbl
No 7. Pemienue 3KCEpUMEHTAIBHBIX 3374 [0 TEME

«MeTauibl TOOOYHBIX TOATPYTII.

O0o001enne 1 cucreMarusaius mo reme: «Oo0mme
cBoiicTBa MeTaioB. OOIIHE CITOCOOBI MOTyUEHUs

MeTamioB». Pabora ¢ Tectamu B popmare EI'D

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

TeMe «MeTalIbly.
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O0001IeHe U cucteMaru3anusa 1o teMe «MeTauibl

no6oyHoi noarpynns». Tect B popmare EI'D

O00011IeH1E U cucTeMaTH3aus 1Mo reMe «MeTauibly.

TectupoBanne\Pemenne 3anau B popmare EI'D

1 | ['eneTnueckas CBsI3b BEIIECTB 1
Brinonnenue ynpaxkneHui no reme «l' enernueckas 1
CBSI3b KJIACCOB HEOPTaHUYECKUX COEAUHEHUID)
TectupoBanue\Pemenue 3anau B popmare EI'D
O060011IeHne U cucTemMaTh3alus 1o TeMe 1
«Hemetamner. Metamie. Tect B popmate ET'D
1 | KoarponpHas padoTa 2 1o Teme Kontponwshas padota 3 nmo teme «Heopranmdeckas 1
«Heoprannueckas XumMus» XUMUS»
AHanu3 KOHTPOJILHON PabOTHI. 1P
AHanu3 KOHTPOJIbHON pabOTHI. 1P
Paznen 3. Xumus u ku3Hb (4 4/8 1)
(4+1) u . Tema 6. XuMusi 1 ;kM3Hb Tema 6. MeToabl MO3HAHUS B XUMHUH. (10+5) 4
XuMHA 4 KU3Hb
1| Pomp XxumMum B 0OECICUYECHHH HSKOJOTHUECKOM, 1
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DHEPreTHYECKOM W THIIEeBOM 0e30MacHOCTH,
pa3BuTun MeauuuHbl. [loHSTHE O Hay4dHBIX
METOJAaX MO3HAHMS BEIIECTB U XUMHYECKUX

peaKIuu.

XUMHSI TUIIH: OCHOBHBIE KOMIIOHEHTBI, ITHMIIEBLIE
no6aBku. Ponp xumum B 00€CIIEYEHHMHM ITHUINEBOM
oe3omacHoctn. Kocmerwdeckue W mapdroMepHbBIC
cpenctBa. beitoBas xumums. [lpaBmima Oe3omacHOTO
WCIIOJIb30BaHUS CPEJICTB OBITOBOM XUMUU

B OBCEIHEBHOM KHU3HU.

XuMUs B CTPOUTENBCTBE. BaxkHeNIMe CTPOUTEIIbHBIE
MaTepHuabl (IEMEHT, 0ETOH). XUMHUECKOe

3arpA3HCHHC Oprnca}omeﬁ CpCAbI U CI'o IIOCJICACTBHA.

[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIIAIIAX
MIPOMBIIIUICHHOTO TIOTYUYeHUS BAXKHEUIITIX

BCIICCTB.

Hayunblie npyHUIHNBI OpraHn3anuu XuMHYECKOTO

npou3BoJicTBa. [IpoMbITIIEHHBIE CLIOCOOBI MOTYyYEHUS
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BOKHEHIIMX BEIIECTB (HAa IpuUMEpe IPOU3BOJICTBA
aMMuaKa, CEpHOMU KHCJIOTHI, METaHOJIa).
[TpoMbinIeHHbIE CIOCOOBI OTYYEHHUS] METAJIIIOB

H CIIJIaBOB.

[IpoOema 1iepepadOTKM OTXOJOB MW IMMOOOYHBIX

IIPOAYKTOB. Ponnb XUMHHU B oOecrnieueHU N

HEpPreTU4ecKoi 6e3omacHocTy. [IpuHIUIBI «3eaEHON

XUMHN».

YemoBek B MHUpPE BEIIECTB W MAaTEPUAJIOB:
Ba)KHEHIIINE CTPOUTEJbHBIC MaTepUAJIbI,
KOHCTPYKIIMOHHBIE MaTEpUalibl, KPAaCKH, CTEKJIO,
KEpaMuKa, MaTepuaiabl Ui  BJICKTPOHHKH,
HaHOMAaTepHUaJIbl, OPraHUYECKUE U MUHEPAIbHbBIC

ya00peHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPHUAIIBI,
KpPAacKH, CTEKJIO, KEpaMUKa.

Matepuaisl Uid DJIEKTPpoHUKN. HaHoTexHoI0rnm

XUMHS B CEIIBCKOM X0351iCTBE. OpraHnyecKue
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U MUHEpAJIbHbBIC yI00PEHHUS.

1| XumMust ©  300pOBbE  YENOBEKAa:  IpaBUiIA 1
UCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX  MPENapaTosB;
IpaBuJIa 0€e30MmacHoro UCIIOJIb30BAHUS
npernapaToB OBITOBOM XMMHUU B MOBCEIHEBHOMN
KU3HU
[ToaroroBka k K\p B popmare EI'D (uacts 1) 1P
[ToaroroBka k K\p B popmare EI'D (yactsb 2) 1P
1P | UToroBasi KOHTpOJIbHAs paboTa Nrororas koHTpoibHas padota B popmare EI'D 1P
HroroBas koHTpoJibHAs pabota B popmare EI'D 1P
AHanu3 UTOrOBOM KOHTPOJBHOM pabOThI 1P
1 4 B Hepes10, Bcero 35 4, 3 4 B Hepea10, Becero 105 4,
U3 HUX 3 4 — pe3epBHOE BpeMsl u3 HUX 10 4 — pe3epBHOE BpeMmsi
YpoBeHb 00y4eHHS [TpakTrueckue paboThI KonTtposbHbIe paboThI
ba3zoBbrit 3 3
VYrnyOneHHbIH 8 5
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