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MOSCHUTEJBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMHUM Ha YPOBHE CPEIHEro 00Imero oopa3oBaHUS
pa3zpabotana Ha ocHOBe DemepambHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHON oOpa3oBaTenbHON POrpamMMbl CPEIIHETO oO1iero
obpazoBanusa(POIl COO), npexncraBieHHbIXx B DenepaibHOM TOCyIapCTBEHHOM
obOpazoBarensHoM craHmapre COO, c¢ yuérom KoHuenuuum mnpenogaBaHus
ydueOHOro mpeameTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peaqu3yOIIMX OCHOBHbIE O0pa3oBaTeibHbIE MpOrpamMMbl, U
OCHOBHBIX TOJIOkKeHUM «CTpaTerus pa3BUTUS BocnuTaHusi B Pocculickoi
®denepanyn Ha niepuoa a0 2025 roga» (Pacmopspkenue IlpaButenscrBa PO or
29.05. 2015 Ne 996 - p.).

XUMHUs Ha YpPOBHE YIJIyOJEHHOIO HM3yuU€HHUs 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanus yuammuxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealn3yemMoe B YCIOBHIX JU(PPEpeHIIMPOBAHHOTO,
npo@uiIbHOro OOy4YeHUs, MPU3BAHO OOECHEUYHUTh O0OIIE00Pa30BATENbHYIO U
OOMICKYJIbTYpHYIO TOJITOTOBKY BBIMYCKHMKOB IIKOJBI, HEOOXOAUMYIO s
aJanTaiyy X K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COIIMYME, a TAKXKe JJIs
IPOAODKEHHUsT 00y4eHHs B OpraHM3alMsX NpodecCHOHAIbHOrO oOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS OJTHON M3 IPHOPUTETHBIX JUCIIUILINH.

B nmporpamme mno XUMHUM Ha3HAYCHHE MpeAMeTa «XUMHUS» TOIydaeT
HOJIpOOHYI0  MHTEPIPETAallui0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMHU
nonoxeHusiMu GI'OC COO o B3anMMOOOYCIOBICHHOCTU IIENIeH, COAepIKaHuS,
pe3ysnbTaToB OO0yueHUs: M TpeOOBaHMH K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSL CIEAYIOIINE BBITIOTHSIEMBIC MPOTPAMMON TI0
XUMUH QYHKIUU:

e uH(pOPMALIMOHHO-METOIMYECKasl, peaju3alus KOTOpOM obOecreynBaeT
NOJlyYeHUE NPEJCTaBICHUs O LEsAX, COAEpKaHMM, OOIIeH CTpaTeruu
oO0y4eHUs, BOCIUTAHUS U PA3BUTHsI O0YUaIOIINXCS CPEACTBAMH MPEAMETA,
U3y4aeMOro B paMKaxX KOHKPETHOTO TIPOduIIs;

e OpraHU3aIMOHHO-TUIAHUPYIOIIAS, KOTOpast npeycMaTpUBaeT
OIpe/eNiCHUE. TMPUHIUIOB CTPYKTYPUPOBAHUS M IOCJIEIOBATEIbHOCTU
U3y4YeHHUs Y4eOHOro MarepHalia, KOJIMYECTBEHHBIX W KAau€CTBEHHBIX €Tro
XapaKTePUCTHK; TOIXOA0B K (OPMUPOBAHHUIO COAEPIKATEITHHOW OCHOBBI
KOHTPOJISI M OIEHKH O00pa30BaTENBbHBIX TOCTIKEHUN OO0ydJarolmuxcs B
pamMKax MTOrOBOM arrectaud B (OpME €IUHOTO0 TOCYIapCTBEHHOTO
PK3aMeHa 10 XUMUH.

[Iporpamma asis yriryOIEHHOTO U3YUYEHUS XUMUH



e YCTaHaBIMBAaE€T WMHBAPHAHTHOE NPEIMETHOE COJAep)KaHHe, 00sA3aTeNbHOE
JUIST W3Y4YEHUsS B paMKaxX OTICNBHBIX Mpoduiei, mpemycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAHHME €ro I0 KjaccaM, OCHOBHBIM
CoJiepKaTeIbHBIM JTUHHUSIM/pa3iesiaM Kypca;

e JAET NMPHUMEPHOE paclpelieieHue Yy4eOHOTO BpPEMEHH, PEKOMEHIYEeMOro
JUISL U3YUYCHHUS OTJICTbHBIX TEM,;

e IMpe/laraeT MNPHUMEPHYIO IMOCIEIOBAaTEIbHOCTh HW3Y4YEHUS Y4eOHOTO
Marepuana ¢ y4€ToM JIOTUKU MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO UHTEPIPETAIUIO 1eJIe U 3a/1au U3yYeHUs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero o0pa3oBaHMs, COACPKATEIBHON XapaKTePUCTUKU
IUTAHUPYEMBIX  PE3yJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesbHOMN
IIPOrpaMMBl CPEIHETO o01iero oOpa3oBaHuUs (IMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TakK)Ke C y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA OOYyYaloOlIErocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHSIM B MPOTPaMME MO XUMHUH MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOYYE€HHEM XHMHUHM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TmpeaeJaMd YCTAaHOBJIECHHOM MporpaMMod MO  XUMHUU
00s13aTeNIbHOM (MHBAPUAHTHOMN) COCTABJISIONICH COJECpXaHUs y4eOHOTO MpeaMeTa
«XuUMHs» OCTaéTcs BO3MOXXHOCTH BBIOOpAa €ro BapHAaTHBHOM COCTAaBIISIONICH,
KOTOpasi JIOJKHA OMPEIETSATHCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBMM ¢ KoHuentyanbHeIMM TnosioxkeHusmu PIOC COO o
Ha3HAUYCHUH TMPEAMETOB 0a30BOro MW YIIyOJIEHHOTO YpOBHEH B CHCTEME
nuddepeHInpoBaHHOTO OOYyYEHHS Ha YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMHUSA Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YeHHs HaMpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  TOJYYEeHHUS]  XUMHUYECKOIro
oOpa3oBaHUsI B paMKaxX M3y4Y€HHUsI CIEIHAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMUYECKUX JAUCLIMIUIMH B By3aX U OPraHU3alUAX CPEIHEr0 MPOPEeCCHOHAIBHOIO
oOpa3zoBanmsi. B o3Toll CBs3u wu3ydeHHe mnpeamera «XUMHUS» OPUESHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacIIMpeHHe W  YIIyOJIeHHEe TEOpEeTHYeCKOW U
MPaKTUYECKON MOJATOTOBKU OO0yYaroluXcs, BRIOpABIIMX ONpeNeaEHHbIA MPOdIIIH
oOy4eHHUs], B TOM YHUCJIE C MEPCIEKTUBON MOCIETYIOUIEro MOIyYEeHUSI XUMUYECKOTO
oOpa3oBaHMs B OPTaHU3AIUAX MTPOPECCHOHAIBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k miuaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPETHEro OO0IIero 00pa3oBaHUS
U3y4yeHue ImnpeameTa «XuUMHUS» OPUEHTUPOBAHO TAaKXe HaA peuleHue 3aaad



BOCIUTAHUS U COLMAJIBHOIO PAa3BUTHUSL OOydarolmuxcs, Ha (GOpMHUpPOBAHUE Y HUX
OOIICHHTEIUICKTYaIbHBIX YMEHUN, YMEHHH paldoHAIM3allud Yy4eOHOTO Tpyla U
O00OOIMIEHHBIX  CMOCOOOB  JIEATENBHOCTH, WMEIONUX  MEKIUCIUILUTHHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CoCTaBISIOIMIMMHU TIpeAMeTa «XUMHSI» Ha YPOBHE YIIyOIEHHOIO HU3yYEHUS
ABIAIOTCS YIIIyOnéHHble Kypcbl — «QOpranuueckas xumus» u  «OOmas u
Heopranmyeckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHu3allui COJEP’KaHUS 3TUX KypCOB B NpOrpaMMme IO XHMHUU 32 OCHOBY
npuHATel noniokeHuss ®I'OC COO o paznuuusx 0a30BOro M yriryOJE€HHOTO
YPOBHEW U3yueHUs MpeaMETa.

OcHoBy coxepxkanus KypcoB «QOpranumyeckas xumus» U «OOmas u
HEOPTraHWYECKass XHMHS» COCTABJISIET COBOKYNHOCTb MPEAMETHBIX 3HAHUU U
YMEHHH, OTHOCAIMXCS K 0a30BOMY YpOBHIO HM3Y4YEHHsS IpeaMera. DTa CUCTEMa
3HAHUM TOJydYaeT ONPENEIEHHOE TEOPETUUECKOE JIONOJIHEHHE, IT03BOJIIOIIEE
OCO3HAHHO OCBOWMTH CYIIECTBEHHO OOJbIIMHA OO0OBEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HU3Yy4YEHHUS NpeIMeTa oOecredeHa
BO3MOKHOCTh 3HAQUUTENIBHOIO YBEJIMYEHHsS] OObEMAa 3HAHUM O XHUMHYECKHX
3JIEMEHTaX U CBOMCTBAX MX COCJMHEHMH Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEACTABICHUN O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUsl PEaKUUi, pacCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETHUKU
u TepmoauHamuku. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoi
CUCTEMbl ~ XMMMYECKHX  D3JIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX INPEJCTABICHUAX O CTPOCHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS] C TOUKHU 3PEHUS SPHEPreTUUECKUX M3MEHEHU npu €€ o0pa3oBaHUM U
paspylIeHHH, a TaKXKe C TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3ydeHue
TUIIOB ~ peakuuid  JomnojHserca  (GOpMUPOBAHUEM  MPEACTAaBICHUH 00
IEKTPOXUMHUYECKUX IPOLECCaxX U 3JIEKTPOJIN3E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnueckod XMMHUU TIPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUH yzenseTcss oco00e BHUMaHKME BOIIPOCaM 00 3JIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUH @TOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKI[uil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJAEpKAHUE KypCOB XUMUU
yrIyOJIEHHOTO YPOBHS U3YUYCHUS JIJISl KIIACCOB OMPEeIEHHOTO MPpOoduis (TIIaBHBIM
o0pa3oM Ha HUX CTPYKTypy MW XapakTep [OMNOJHEHHM K oOmel cucreme
NPEMETHBIX 3HAHMIA) OKa3bIBAIOT BIMSHUEC CMEXKHBIC MPeIMEThl. Tak, Harpumep,
B COJCP)KaHUU TpEaAMETa JJis KJIACCOB XUMMKO-(U3NUECKOro Mpoduiisi 00bIIoe
3HaueHHUE OYJyT UMETh AJIEMEHTHI y4eOHOTro mMaTepuayia o obmei xumuu. [lpu
U3y4YeHUU IMIpeJMETa B JAaHHOM Cllydae akKIeHT OyneT cieflaH Ha OOLIHOCTb
METOJIOB MO3HAHMsI, OOIHOCTh 3aKOHOB M TEOPUI B XUMUU U B (PU3HKE. aTOMHO-
MOJICKYJIIpHAs Teopusi (MOJICKYJIsIpHAs TEOpUsi B (PU3UKE), 3aKOHBI COXPAHCHHUSI



MacCbl M DHEPIUM, 3aKOHbl TEPMOAMHAMHUKH, IJIEKTPOIU3d, MPEICTABICHUA O
CTPOECHHUH BEILECTB U IPYTOE.

B TO ke BpeMs B COAEpKaHUM IpeaMeTa Uil KJIACCOB XHUMMKO-
Ouronoruyeckoro npoduist OOJbIINI yIaelbHBIM Bec OyJeT UMETh OpraHuvecKas
xumus. B »3TOM choydae mpeAoCTaBiseTCS  BO3MOXKHOCTH g Ooliee
OOCTOATENTFHOTO  PACCMOTPEHHMSI XMMHMUYECKOHW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUIMUJbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. IIpu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX IIPEICTABUTEIIEHN
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIYXKAT OCHOBOM Uil U3y4YECHUs
CYILIHOCTH HpOUECCOB (POTOCUHTE3A, IbIXaHHUsI, TUILEBAPEHUS.

B nmane ¢opmMupoBaHHs OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYYHBIX METOJIOB MTO3HAHUSI M OTIBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUU M3ydeHHE MpeaMera «XUMHUS» Ha YriayOoJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C YYEOHBIMU TIpeAMETaMM, BXOJAIIUMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpeaMeTb», «MartemaTuka u
uH(popmaTuka» U «PyccKkuil sI3bIK U IUTEPATYPA».

[Ipu wm3ydyeHuUM y4deOHOro mpeaMera «XUMHUS» Ha yriayOJEHHOM YpOBHE
TaK)ke, Kak Ha YPOBHE OCHOBHOTO W CpeqHero ooOiero oopasoBanus (Ha 0a30BOM
yYpOBHE), 3a/laueli MEePBOCTEIICHHOW 3HAYMMOCTH SIBJIIETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPaKTHUYECKOU
JESATEIPHOCTH YEJI0BEKA U OJHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienue
TOM 3amayu Ha YrIyOJIEHHOM YpPOBHE U3Y4YEHHUs TMpeAMeTa Mpeanojaraer
pean3aluIo TAKUX LIEJIEH, KakK:

e (opMupoBaHuE TPEACTABICHUI: O MaTEPUAIIBHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBIICHUM NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M e€ Beayllell ponu B oOecrnedeHuu
YCTOMYMBOTO  PAa3BUTHUSI  4YEJIOBEUECTBA: B  pEHICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3/TAaHUU HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00€eCIeYeHNN PalMOHAJIBLHOTO MPUPOJIONOIb30BaHus, B (OpMUPOBAHUU
MHUPOBO33pEHUS U O0OIIel KyJIbTyphl UEJIOBEKa, a TaKKe IKOJIOTHYECKU
00OCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHON CPEJIE;

e OCBOCHHME CHCTEMBl 3HAHHUM, JICKAIIUX B OCHOBE XHUMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIaMEHTaIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEICTABICHHUN O
CTPOEHHM BEIIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUYECKUX pEakluu, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U TUCHEPCHBIX CUCTEMAaX, 00 00Imux
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOyyJarommxcs OCO3HAaHHOI'O MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIFOUEBBIX M€ U MpoOJeM COBPEMEHHOW XUMUH, AN OOBSICHEHUS U
IIPOTHO3WPOBAHUS SIBJIICHUH, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPO.Y;
IPAaMOTHOI'O penieHus Mpo0JeM, CBSI3aHHbIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKH C MO3UIUH IKOJIOTMUYECKO 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOJCTBEHHOM JESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJIB30BAHUEM U  MepepabOTKON
BEILIECTB,;

yIriyOJieHHe  MPEeACTaBICHUWM O  Hay4YHbIX  METOJax  MO3HaHuA,
HEOOXOJAUMBIX JUIsi MPUOOPETEHUsT YMEHHI OpUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SIBJICHUH, HMEIOIIMX MECTO B
IPUPOJE, B MPAKTUUECKOM I€ATEIbHOCTH U MIOBCETHEBHOM KU3HMU.

B mnnane peanuzanuu MepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINAX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs NMPU H3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTb
MPUOOPETAIOT TaKKE LIETU U 3a]]a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpPUECTBA B O00JIACTH TCOPETUYCCKUX U
NPUKJIATHBIX WCCICIOBAHUA B XUMHH, (DOPMHpPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIUTAHWIO  Ha  OCHOBE  YCBOCHHS
00IIIEeU€eI0BEUECKUX [IEHHOCTEH;

pa3BHUTHE TIO3HABATEIFHBIX MHTEPECOB, HHTCIICKTYAIbHBIX M TBOPUYSCKHUX
crocoOHOCTe oOydvaronuxcsi, (OPMHUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO yCIENTHON MpodecCuoHaIbHON U 00IIECTBEHHON JIeSITEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMUpOBaHHE YMEHWW M HAaBBIKOB Pa3yMHOTO IPHUPOIOIIOIE30BAHHUS,
pPa3BUTHE DKOJIOTHICCKOHN KYIbTYPhI, MPUOOPETEHHUE OMBITa OOIICCTBEHHO-
TIOJIC3HOM IKOJIOTUYECKON JEATEIHLHOCTH.

OO0111ee YKMCI0 YacoB, MPEAYCMOTPEHHBIX /IS U3YYCHUS XUMUHU Ha YIriyOJICHHOM
ypOBHE cpeaHero obimiero oopazoBanus, coctaBisieT 204 gacos: B 10 kimacce —
102 vaca (3 gaca B Henenmo), B 11 xinacce — 102 gaca (3 yaca B HeneIo).



COILEPKXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHH.

[IpenMer W 3HAYCHHE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3n OPraHMYECKUX COSTMHEHU,

DJEeKTPOHHOE CTPOCHHME aToMa YIiepoja. OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BasleHTHbIE BO3MOXKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHHUSX. Tumbpl TUOpUAM3AIMM aTOMHBIX oOpOuTalien
yriepoja. MexaHu3mbl 00pa3oBaHus KOBAJICHTHON CB3M (OOMEHHBIH M JOHOPHO-
aKIEeNTOpPHBIN). THUIBI TEpEeKpPhIBAHUS aTOMHBIX OpOHWTANCH, O- U T-CBS3H.
OpnuHapHasi, 1BOMHAs U TpoiHas cBsi3b. CocOObI pa3phiBa CBS3EH B MOJIEKYJIaX
opraHuveckux BemecTB. I[loHsTHe O CBOOOAHOM paaukane, HykKjIeopuie u
anexkTpodue.

Teopust crpoeHust opraHudeckux coenuHeHud A.M. Dbytinepoa wu
COBPEMEHHBIE ITPEACTABIICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYECKUX COEAMHEHUM. MOJeKYJIApHbIE U  CTPYKTYpHbIE (DOpPMYJIBL.
CtpykTypHble GOpMYJIBl  pa3IUYHBIX BUIOB. pa3BEPHYTas, COKpalEHHasi,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIC YPPEKTHI B MOJEKYJIaX OPraHUYECKUX COCTUHCHUN (MHIYKTHBHBIN
Y ME30MEPHBIH () DHEKTHI).

[IpeacraBnenne o kinaccUpUKaAMK OpraHuyeckux BewecTB. lloHsTHe O
dbynkuroHansHOM rpynne. 'omonorus. 'omonorudeckue psaasl. CuctemaTudeckas
HoMeHKJatypa opranudeckux coemuHenuii (IUPAC) u TpuBHaibHble Ha3BaHHS
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcobeHHOCTH U KiacCcHU(UKALMS OpraHUYeCKUX peakiuil. OKUCIUTENTBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPraHUUYECKON XHUMUHU.

DKCIepUMEHTaIbHbIE METOJIbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
O3HAKOMJIEHHWE C O00pa3laMd OPTraHMYEeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHl MO MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPH HArpeBaHUU
(miaBneHue, OOYIVIMBAaHUE W TOPCHHE), KOHCTPYUPOBAHHE MOJCIICH MOJICKYII
OpraHUYECKHUX BEIIECTB.

Yriesoaopoasl.

Ankanbl. ['omosioruaeckuii psa ankaHoB, oO1ias ¢popMysia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, SP°-
ruOpuau3anmsi aTOMHBIX opOuTanei yriepoja, o-cBsizb. DU3MUECKHE CBONCTBA
aJIKaHOB.



XHWMUYECKUE CBOWMCTBA aJKAHOB. PEAKIUU 3aMELICHUs, W30MEpHU3allny,
JNEruApUpPOBaHus, IUKIU3AlUH, TMPOJIN3a, KPEKUHTa, ropeHus. Ilpencrasienue o
MEXaHU3ME PEAaKIMN PaAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs U IPUMEHEHUE aTKaHOB.

[uknoankanel. O0Omas ¢popmyia, HOMEHKIATypa U nuzomepus. OcobeHHOCTH
CTPOCHUSI W XHMHUYECKHX CBOWCTB MaibiX (IUKJIONPONAH, IUKIOOyTaH) W
OOBIYHBIX (IIUKJIOMEHTaH, IHKJIOTEKCaH) IHUKI0ATKaHOB. CIIOCOOBI MOMYyYCHHS U
MIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbsl. ['oMonoruueckuit psii ankeHoB, obmas Gopmya, HOMEHKIATYpA.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ allKeHOB, SP*-
ruOpUIM3alsl aTOMHBIX OpOuTaneu yriepona, 6- U m-cBsi3u. CTPYyKTypHas H
reoMeTpudeckas (muc-TpaHc-) u3oMmepus. DunMUeckwe CBOWCTBA AJIKCHOB.
XHWMHYECKUE CBOMCTBA. PEAKIMM NPHUCOCIUHEHUS, 3AMEIICHHS B 0O-TIOJOKCHUE
IIpY JIBOMHOW CBSI3W, NOJMMeEpU3aluu U okucieHus. [IpaBmwiio MapkoBHUKOBA.
KauecTBeHHbIE peakluy Ha JABOWHYIO CB3b. CIOCOOBI MOIYYEHHUSI U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONMpsoKEHHBIC, H30JIMPOBAHHBIE,
Kymynuposaunvie). OCOOCHHOCTH 3JCKTPOHHOTO CTPOCHHS U XMMUYECKUX CBOWCTB
conpsbkéHHbIX  aueHoB, 1,2- wu  14-npucoenunenue. [lonmmmepuzanus
CONPSKEHHBIX TUEeHOB. CriocoObl OMy4YEeHHs U IPUMEHEHHE aJIKaIuEeHOB.

Ankunbl. ['oMosiorudeckuii psiji aJikiHOB, oO1iast popMysia, HOMEHKJIATypa U
U30MepUsl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3anms aTOMHBIX opOuTaneil yriaepoja. @uznyueckre CBOMCTBA aJKUHOB.
XHWMHMYECKHE  CBOWCTBA.  PEaKkUMM  NPUCOCIWHEHHs,  JUMEpHU3alUUd U
TpUMEpHU3aLNU, OKUCIeHNs. KucaoTHbIE CBOWCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOHHYIO CBsA3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBSI3b. CIIOCOOBI MOTYyUYEHHUS
Y IPUMEHEHUE aJIKUHOB.

Apomarudeckue yriieBogopozbl (apensl). ['omonoruveckuil psij apeHOB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyJIbl OeH30sa. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOAHOM pPaAuKalle, PEAKUUM IPUCOCAUHEHHUs, OKHCICHHE I'OMOJIOIOB
oensomna. I[lpeacraBinenne 00 OpPUEHTUPYIONIEM JEUCTBUU 3aMeCTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aIKWIbHBIX pPAaJUKalOB, KapOOKCHIHHOM,
TUIPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKHX CBOWCTB ctupoia. [lonumepuszanus cruposna. CriocoObl MoTydeHus: u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponnsriii ra3. IlomyTtHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIN yroyib U MPOAYKTHI ero nepepadotku. CrocoObl nepepaboTku HeTH:



NIEPETOHKA, KPEKUHT (TePMHUYCCKHH, KaTAIATUYCCKHUI), PUGOPMHUHT, MHPOJIH3.
[TpomykThl mepepaboTKH HEDTH, X TPUMEHEHUE B IPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKasi CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOrCHIPOM3BOAHBIX YIJIIEBOAOPOAOB. Peakunu
3aMENIEHNs TajoreHa Ha THUAPOKCOrPYIIY, HUTPOTPyNHny, LIHAHOTPYMIY,
amuHorpynmy. JleiicTBe Ha TajJlor€HIPOU3BOJIHBIE BOJHOTO U CIHUPTOBOIO
pactBopa wiEnoun. B3auMoaelcTBUE MUTAJIOTCHAIKAHOB C MAarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTraHUYECKUX COEIMHEHUSIX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METO/bl HM3Yy4YEHHUs BELIECTB U HUX MPEBPAILCHUI:
U3y4YeHHe (PU3UYECKUX CBOWCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaKIMii yrieBOIOPOJIOB pa3IMUHBIX KiaccoB (oOeclBeYMBaHHWE OPOMHON HIIN
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kalids, B3aWMOJICHCTBUE AallETWIICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHApYKEHHE
yriiepoa U BOAOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJYUYECHHE OHTUJIEHA W
M3YUYCHHE €ro CBOMCTB, O3HaKOoMmyieHHE ¢ koyutekiuamu «HedTts» u «¥Yromb», ¢
oOpasllaMM TUIACTMAcC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YIJIEBOJOPOAOB U FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsopoacoaep:kamniue oprannyecKkue coeJMHeHUs.

[TpenenpHble OmHOATOMHBIC CHUPTHL. CTpoeHue MoJiekya (Ha mpuMmepe
METaHOJIa W 9TaHoja). ['omMojoruueckuit psja, odOmas Gopmyna, H3OMEpHS,
HOMEHKJIaTypa U  kinaccudukanus. Dusmdyeckue CcBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoIOpoaHBIE CBSI3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHus, JAeTHIpaTaluy, OKUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOJa U METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHHUs] W TPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3omepusi. OcoO0eHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TiulepuH. Duznueckue u
XUMHUUYECKHE CBOICTBA: pEaKlMK 3aMENICHUs, B3aUMOICICTBUE C OPraHUYECKUMHU
M HEOPraHUYECKUMU KHUCJIOTaMM, KauyeCTBEHHAs pEaKklMs Ha MHOTO0AaTOMHbIC
cnupthl. [IpencraBieHre o MexaHM3ME peakIUid HYKJICO(PUIHHOTO 3aMeIeHUS.
JletictBue Ha opraHu3Mm 4YenoBeka. CrHocoObl TIONYyYEeHHS W TMPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMMbl U
oenzonbHOro snpa. dusmveckue cBoictBa (eHona. OCOOEHHOCTH XUMUYECKHUX



cBoiicTB ¢enona. KauectBennwie peakuun Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco6s1 monmyuenust v mpuMenenne perona. denondopmanbaeruaHas cMoa.

KapOoHuinbpHbIE COETUHEHUS — aIbJACTHABI K KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Trpymmbl. ['oMoNorudyeckue psifpl allbJIETHA0OB U KETOHOB, 0OIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Du3nyUecKkue CBOWCTBA albJIECTUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  aJIbJETUIAOB M  KETOHOB.  pPEaKUUU
npucoenrHeHus. OKHUCIIEHHE albAETrUI0B, KAUECTBEHHbIE PEAKIIMK Ha aJlbJCTH/IbI.
CriocoObl OJy4eHHs M IPUMEHEHHE alIbJIETHJIOB U KETOHOB.

OAHOOCHOBHBIE TpeelibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHknarypa. dusndeckrue cBOMCTBA
OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius dSTepudUKalMK, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbHMHOM KHUCIOTHL. IloHsTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CJOXHBIX 3(upax. MHoroo0pa3zue KapOOHOBBIX KHCIOT.
OcoOEeHHOCTH CBOWCTB HENPEIEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJOT, THAPOKCUKApPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJIEBAA,
JUHONeH08as KUCI0Thl. CrocoObl MOTYyUYeHUs U TPUMEHEHUE KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuil psia, odmas (opmyna, uzoMepus u
HOMEHKJIaTypa. DHU3NUECKHME W XUMHUYECKHE CBOMCTBA. TUAPOJIH3 B KHUCIOU M
LIEJIOYHOM cpele.

Kupsl. CtpoeHue, pu3nyecKkue U XUMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1iesiouHoi cpene. OcCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAITUX OCTATKU
HETpeeTbHBIX JKUPHBIX KUCIOT. JKUphI B IpupoIe.

Mp11a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OO11ast XxapakTepucTUKa yrieBo1oB. Kiaccudukamus yrieBo1oB (MOHO-, T1-
U mosucaxapuel). MoHocaxapubl: TIIOKO3a, (PpPyKTO3a, rajakrosa, pubosa,
ne3okcupru0o3a. Ou3znyeckne CBOMCTBA M HaXOXAeHUE B mpupone. PoToCHUHTES.
XUMHUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
IpyNIl, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYCHUE B KUZHEAECATEILHOCTU Opranu3ma. /[ucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBiMBarNMe U HEBOCCTAHABIMBAIOIINE qucaxapuabl. ['uaponus
nucaxapunioB. Haxoxaenue B nmpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmad,
INIMKOTEH W Heutono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmaja, TVIMKOTeHa U
HeJUTroNIo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEJUTFOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmalia: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOA0M. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3BI. THIIPOIN3, MoJyuyeHue 3pupoB Leunono3sl. [lonstue ob
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCIepUMEHTaIbHbIE METOJIbl H3YyYE€HHUS BEIIECTB W HMX IPEBpALICHUN:
PacCTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHWE 3TWJIOBOTO CIUPTA B JIBJACTHUJ HA PACKaJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE STHJIOBOTO CIHpPTa JUXpOMATOM Kaiids (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMATEPHAIIOB), KAuyeCTBEHHbIC pEaklIHUHd Ha ajbAeruabl (C THAPOKCHUIOM
muammuHcepeOpa(l) w  rugpokcumom  Mmemu(ll)), peakmus rawmmepuHa
ruapokcuaoM Meau(ll), xumudeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa IMOK03bl ¢ ruapokcuaom meau(ll), B3anmopeicTBue
Kpaxmaja C MOJOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7ay mo TemMaM «CHupThl U
dbenonb», «KapooHoBbIe KUCIOTHI. ClI0KHBIE 23DUPHI».

A3oTcoaep:xanue OpraHn4ecKue CoeJuHEHMS.

AMWHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHuaka. Kiaccudukanys aMUHOB!
anupaTUUecKue W apoMaTHUYCCKHE, TEPBUYHBIC, BTOPUYHBIC U TPETHYHBIC.
Crtpoenue moiieky:n, obmias ¢opmyiia, U30MepHus, HOMEHKIATypa U (puzndeckue
cBOMcTBa. XMMHUUYECKOE CBOMCTBA anu(aTUUYeCKUX aMHUHOB. OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aMMOJCHCTBUE TEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIOTOM.
Coiu aJIKuIIaMMOHHUSL.

AHUJIMH — TMpeACTaBUTEIb aMHUHOB apomatuueckoro psga. CtpoeHue
aHWIMHA. B3anMHOe BIMSHUE TPy aTOMOB B MoOJieKyje aHuianHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwiIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CHocoObI
MOJIydYeHUs] U TpUMeHeHue anudarndeckux aMuHoB. l[lonydyeHnue aHwinHaA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC IPEICTABUTEIIN O
AMMHOKHCJIOT. TJWIMH, ajJaHuH. @Ou3nyeckue CBOWCTBA aMHMHOKHMCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(OTEepHBIX OpPraHUYECKUX
COCIMHEHUM, peakuusi TMOJIUKOHJICHC AU, O00pa30BaHUE MENTUAHON CBS3H.
buonorndeckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJIU3 TIENTHIOB.

benku kak npupomHbie mnoJuMepbl. [lepBuyHasi, BTOpUYHAs W TPETUUYHAS
CTpYKTypa OenkoB. XHUMHUYECKHE CBONCTBa OCJKOB: THAPOIM3, JACHATypalus,
KaueCTBECHHbBIC PEAKIIUU Ha OCJIKU.

DKCHEPUMEHTAIIbHBIE METOAbl HM3YyYEHHUsSI BEHIECTB M HX IMPEBPAIICHUMN:
pacTBOpeHHE OETKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUH, IIBETHHIC
peakiuu Ha OCJIKHM, pCIICHHE OKCICPUMEHTAJbHBIX 33Ja4 10 TeMaMm
«AzoTcoaepxkalme OpraHUYECKHe COCJIMHCHUS» " «Pacmo3naBanme
OPTaHUYECKUX COCITUHECHUI.

BricokomoJieKy asIpHBIE COeTUHECHMUS.

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUII: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNU, CPEIHSIS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEJUHEHUN —
MOJINMEpU3aLUs U MOJUKOHIEHCALUS.

[Monmumepubie Martepuanbl. [lmactmacchl  (HONMMATHIICH, TOJUIPOIIHIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHWIMETAKpPHIIAT, TMOJUKapOOHATHI,
noJaudTUICHTepedTanat). Y THiIu3amus u nepepadboTka MiacTuKa.

DnacToMepsl: HaTypaJIbHbIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIH, XJIOPOTPEHOBHIH, N30TPEHOBEIN) U CHIIMKOHKI. Pe3nHa.

BosiokHa: HaTypayibHbIe (XJIOTIOK, IIEPCTh, MENK), HCKYCCTBeHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTeTHYeCcKUe (KalpoH U JIaBCaH).

[Tonumepsbl CIIEIMAIBHOTO Ha3HAYECHUS (Tedton, KeBJjap,
AIIEKTPOIPOBOIAIIHNE TIOJIMMEPHI, OMopasiaracMble IOJTMMEPHI).

DKCHEepUMEHTAIbHbBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpALICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, PEIICHUE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Pacno3naBanue
IJIaCTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

HaxoxaeHne MOJeKyIsipHOW (OpMyJIbl OpPraHMYECKOTO COEAUHEHUS 110
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaXO0XJICHHE
MOJICKYJIIPHON (OpPMYJIBI OPTaHMYECKOTO COeAMHEeHHs Mo Macce (00bémy)
NPOJAYKTOB CrOpaHMs, MO KOJUYEeCTBY BeliectBa (Macce, 00bEMY) IPOAYKTOB
peakiuu W/WIM MCXOTHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OpMyIIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CHOCOOOB
NOJIYYEHHS], OIPEACIICHHE JOJIM BBIXOAA IPOAYKTAa PEAKUHUHU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peannsanust MeXNpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHUYECKON XWMHU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIOJB30BaHHE KaK OOIIMX eCTeCTBEHHO-
HAay4YHbIX TIOHSATHUM, TaK W MOHSATUW, NPHUHATHIX B OTAEIBHBIX MpPEAMETaX
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIC TIOHSTHUS. SBJICHUE, HAYUYHBIH (DaKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CHUHTE3, Kiaccuukauus, HaONIOACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKHUE BEIMYMHBI, €IUHMIIBI HU3MEPEHHsS, CKOPOCTh, IHEPTH,
Mmacca.

buonorusi: kmerka, opraHus3M, 3KocucTema, Ouocdepa, MeTabONIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTpPO(HBIM THUI TUTaHHS, OpOXKEHHE,



dboTocuHTE3, JbIXaHWE, OCJKH, YIJICBOJBI, KHUPbBI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEHTHI.

['eorpadus: moJie3Hble HCKOITAeMbIE, TOTUIHBO.

TexHOJOrUs: MHUIINEBBIE TNPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO IUTAHHMS,
MOJOIIIUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XUMUYECKUN dieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UWCJA. DHEPIeTHUUECKUE YPOBHU U
olypoBHU. ATOMHBIE opOuTanu. Kiaccudukalpsi XMMUYECKUX JIeMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB 3JIEMEHTOB MIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(UTYpalid HOHOB.
DIEeKTPOOTPULATEIBLHOCTb.

[Iepunonnueckuit 3axkoH u Ilepruonnyeckas cucreMa XUMUUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CB43b NMEPUOUYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00Pa3yeMbIX UMHU
NPOCTBIX M CJHOXKHBIX BEIIECTB IO TIpynnaM MW [epuojaM. 3Ha4YCHHE
nepuoandeckoro 3akona J[.1. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XWUMWUYECKOM CBSA3U: KOBAJEHTHAs, WOHHAf,
MeTajinyeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U IJIMHA CBA3U. [10NsIpHOCTH, HANTPABIEHHOCTD U
HACBIIAEMOCTh KOBAJCHTHOW CBsA3U. KparHbeie CBs3u. BomopojHas CBs3b.
MexXMONEKYJIISIPHBIE B3AUMOICUCTBHS.

BaneHTHOCT, M BaJE€HTHBIE BO3MOKHOCTU aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C MX T€OMETPUUYCCKUM CTpOCHHUEM (Ha IpHUMepe COCIMHEHUI
3JIEMEHTOB BTOPOTO MIEPHOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHusIX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTesib, JIUTaHIbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHsTHE O KOOPAWHALIMOHHOW XUMHUU.

BemectBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbI
KPUCTAUTHYECKUX PEIIETOK (CTPYKTYpP) U CBOHCTBA BEIICCTB.

[Tonstue o nucnepcHbix cucrteMax. Mictuanabie pactBopsl. [lpencrasinenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALMU PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsi KOHIEHTpauus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukanys u HOMEHKIATypa HEOPTaHUMYECKUX BEMIECTB. T pUBHAIBHBIC
HAa3BaHUs OTEJIBHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanms XMMUYECKUX peakinii B HEOPraHUYECKOW U OPTaHUYECKOM
XUMUH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMHUUECKUX PEaKIIH.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN PEaKITuH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoOreHHbI€ U reTepOreHHbIe peakuu. Katanus u katanm3aTopsl.

OO6patumble U HEOOpaTUMBIE peakuu. XUMHUeckoe paBHoBecue. KoHcTanTa
XUMHAYECKOTO paBHOBeCUsA. (DAKTOPHI, BIUSIOIIME HA IMOJOXKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYpPa, JABJICHUE U KOHUECHTPALMUA BELIECTB, YUYACTBYIOIIUX B
peakunu. [Tpunnun Jle [larense.

Onextponutuyeckass jauccoruanus. CuibHble W Cla0ble 3JIEKTPOIUTHI
Crenenp auccounanuu. Cpella BOJIHBIX PACTBOPOB. KHUCJIOTHAs, HEUTpaibHasi,
nienouHas. Bogopoanbiii mokasarens (PH) pactBopa. ['maponus coneli. Peakumn
MOHHOT'0 OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
OkucnauTenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHUS W BOCCTaHOBJICHUS.
BaxHeiiliie OKHCIUTEIM W BOCCTAaHOBUTENTU. MeToa 3JIEeKTpOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAIIbHBIE METOAbl HM3YyYEHHUSI BEHIECTB M HX IPEBPAIICHUMN:
pa3loKEHUE TNEPOKCUIa BOAOPOJA B MNPUCYTCTBUU KATAIU3ATOPA, MOJEIHU
KPUCTAJUIMUECKUX PEHIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHA, OIpe/Ie/IeHNe
Cpeapl PacTBOPOB C IOMOIIBIO WHIUKATOPOB, U3YUYECHUE BIMSHHUS Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW PEaKIMU U TOJIO)KEHHE XHUMHYECKOTo
PaBHOBECHSI.

Heoprannuyeckasi Xummus.

[Tonmoxenne HeMmeTawuioB B llepuognueckor CHUCTEME  XUMHYECKUX
sanemenToB /.M. MeHnpaeneeBa u 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DuU3HUECKUE
CBOMCTBA HEMETAUIOB. AJIJIOTPONHs HeMeTauioB (Ha mpuMepe KUCIOPoa, Cephl,
dbocdopa u yrieposa).

Bonopox. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA. PEAKIMH C
METaJUIaMA W HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. [ WMIpuIBbL
TonnvuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, CrocoObl MoJydeHus, (hu3nyueckue u
XAMHYECKUE CBOWCTBA. ['amoreHoBoaopoAbl. BakHeHIne KUCIOPOACOIepKaIIe
COE€IMHEHMsI TanoreHoB. JlabopaTopHble W MPOMBIIIICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[pyuMeHeHre raloreHoB U UX COEAMHECHUM.



Kucnopon, o3oH. JlabopaTopHble ¥ TPOMBINUIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopoaa. @u3nveckue U XMMHUUYECKHUE CBOICTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxaenue B mpupoje, CIOCOObI MONy4YeHHs, (PU3HUECKHE WU
xuMudeckre cBoiictBa. CepoBomopon, cyinbduasl. Oxcun cepsi(lV), okcua
cepbi(VI1). Cepuucras W cepHas KUCIOTBI M WX coyid. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [[pruMeHeHune cepol U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONydeHHUs, (puanyeckue u
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUJIbl. OKCUIBI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI U X coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora
U €ro COeIMHEHUI. A30THBIE y100pEHHUS.

®ocdop. Haxoxknenue B mpupojie, CrnocoObl MOMydeHHs, (PU3UYECKHUE U
xumudeckue cBoictBa. dochuapt u pochun. Oxcunsl dochopa, ochopnas
kucinota u e€ conu. [lpumenenue docdhopa u ero coeaunHenuit. dochopHbie
yA0OpeHusl.

VYrnepon, HaxoxaeHWE B IpUpojC. AJUIOTPONHBIE  MOJIUQPUKAIUU.
dusznyeckue M XUMHUUYECKHE CBOWMCTBA TIPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yrinepogoM. Okcup yriepoaa(ll), okcun yriepona(lV), yronbHas kuciaota U e
cosid. AKTHUBUPOBAHHBIA yTOJb, agcopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHue MPOCTHIX BELIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COEIMHEHHUM.

Kpemunii. Haxoxnenune B mpupoje, crocoObl MoiydeHus, GU3N4ecKue u
xuMmudeckue cpoiictBa. Oxkcna kpemuus(lV), KpeMHHEBas KHCIIOTA, CHIIMKATBI
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTeKI0, ero noxy4yeHue, BUAbl CTEeKIa.

[Tonoxenune metamioB B [leppoandyeckoil cuCTEME XUMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTauioB. OOuiue
dbusnyeckue cBoiicTBa MeTayuioB. [IpuMeHeHMe MeTauioB B OBITY M TEXHUKE.
CruiaBbl METALIOB.

DJIEKTPOXUMHUYECKUM psAJl  HampsokeHud  mertauioB.  OOmmMe  crnocoObl
MOJTYYCHHUS METaJJIOB! TUAPOMETAILTYPTHUs, MUPOMETAILTYPrus,
anektpoMetasutyprusi. [lonarue o xoppo3un MetamioB. CrocoObl 3alllMThl OT
KOPPO3HH.

O6mrast xapakrepuctuka MertamuioB |A-rpynmer [lepuoamdeckoit cuctembl
XUMHUUYECKUX DdJeMEeHTOB. Harpuit u kanuii: mnonydeHue, Quznueckue W
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUH.

O6mras xapakrepuctuka meTaioB |IA-rpynmer [lepuonuueckoit cucteMbl
XUMHYECKHX JJIEMEHTOB. Maruuii W KalplUui: moiydeHue, (u3Mueckue Hu
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M HMX COEIUHECHHI.
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.



AoMUHMI TTOy4YeHue, pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOrO BEIIECTBA M €ro COEOUHEHUH. AMQOTEpHbIE CBOICTBA OKCHIA U
TUIPOKCHUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmias xapakTepuUCTHKAa MeETAUIOB Mo00uYHBIX moarpynn  (B-rpymm)
[leproguyeckor CUCTEMbI XUMHUYECKHAX JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuasl u
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl u auxpomaTsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XHUMHYECKHE CBOMCTBA MAapraHlla M €ro COEOUHEHHII.
Baxueiimme coemunenuss wmapranna(ll), wmapranna(lV), wapranma(VI) u
mapranna(VIl). [Tepmanranat kaiwus, €ro OKUCIUTEIbLHBIC CBOMCTBA.

dusnyeckre 1 XUMUYECKHUE CBOMCTBA jXKejie3a U ero coeanHeHnii. OKcuabl,
ruapokcuabl u comu xxenesa(ll) u xenesa(lll). Tlonydenne u npuMeHEHHE KKeje3a
U €ro CIUIaBOB.

du3nyeCcKne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coennHeHuid. [lomyyenne n
MPUMEHEHUE MEU U €€ COSTUHCHUI.

[MuHk: momyuyeHue, (U3MUYECKHE U XHMHYECKUE CBOWCTBA. AM(pOTEpHBIE
CBOMCTBA OKCHJIA M THAPOKCHA [IUHKA, THIPOKCOKOMIUIEKCH IMHKA. [I[puMeHeHne
LMHKA U €r0 COCIMHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB U UX MPEBpAILCHUI:
n3yueHue oOpaslloB HEMETaIoB, ropeHue cepol, docdopa, xeneza, MarHus B
KHUCJIOPOAE, M3YUYEHHUE KOJUIEKUMH «MeTaibl W CIUIaBbI», B3aUMOJCHCTBHE
IIEJOYHBIX U IIEITOYHO3EMEIIbHBIX METAJIOB C BOJIOW (BO3MOXHO HMCITOJIb30BaHHE
BHJICOMATEPHAIIOB), B3aMMOJCHCTBUE IIMHKA W JKelie3a ¢ PACTBOPAMH KHUCIIOT M
nieI0ue, KaueCTBEHHbIE PEaKIui Ha HEOPraHWYECKUe aHUOHbBI, KATUOH BOJIOPOIA
U KaTHOHBI METAJIJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB AIOMUHUS U IUHKA C
pacTBOpaMM KHCIJIOT U HIEJOYEH, PEIICeHHE YKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMaM
«T"anorensr», «Cepa u €€ coenuHeHus», «A30T u (ochop U MX COCTUHEHUS,
«MeTasuibl TJIaBHBIX MOATPYII», «MeTasibl TOOOYHBIX TOATPYIII».

XUMHUS U KU3HD.

Ponb xumMuu B o0ecrieyeHuu yCTOMUMBOIO pa3BUTUA YyenoBedyecTBa. [loHsTue
O Hay4YHbIX METOJAaxX I[IO3HAaHUS M METOJOJOTUH HAYYHOIO HCCIEI0BaHUS.
HayuHble npuHIMIBI OpraHu3ald XUMUYECKOT0 TPOU3BoACcTBa. [IpombllLieHHbIE
CIIOCOOBI MOJTYYCHHUS BaXKHEHIIMX BelecTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHAKa,
CEpHOM KHCJIOThI, MeTaHOoJa). [IpOMBINIICHHBIC CIIOCOOBI MOJYYCHUS METaUIOB 1
CIUTIaBOB. XUMHUYECKOE 3arpsA3HECHHUE OKpPYKAlollel Cpelbl U €ro MOCJEICTBUA.
Ponp xuMun B o6ecrieueHny SHEPTeTHUECKON 0€30MacCHOCTH.

Xumusg UM 340pOBbe denoBeka. JlekapcTtBeHHele cpencrtsa. lIpaBuia
MCIIOJIb30BaHNUs JIEKAPCTBEHHBIX NIpenapaToB. POk XUMUM B pa3BUTUH MEAULMHBI.



XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBble 100aBKu. Ponp xumuu B
o0ecrneueHny MUIIEeBOM 0E€30MaCHOCTH.

Kocmernueckue u mapdromepusie cpenactBa. boiToBas xumus. [IpaBumia
0€30MacHOr0 MCHOJIb30BAaHUS NPENapaToB OBITOBOM XHMHUU B IOBCEIHEBHOU
KU3HMU.

XuMUSL B CTPOUTEIBCTBE: BAKHEHUINE CTPOUTEIBHBIE MaTepHasbl (IIEMEHT,
OeToH).

XUMHUS B CENbCKOM X03s1iicTBE. OpraHnYecKue 1 MUHEpAIbHbBIE YOOPEHMUSI.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPAacKH, CTEKIIO, KEPAMHKA.
Martepuais! 11 31eKTpoHUKU. HanoTexHOomorum.

Pacuérnbie 3anaun.

PacuéTpl: Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIK O00BEMY OJHOIO W3 YYaCTBYIOLIMX B PEaKLUU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTOB PEAKIMU, €CIH OJIHO U3
BEIIECTB MMEET NpuMecH, Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOIYKTA
peaKkiuy, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpAa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJH H MOJISIPHOMN
KOHLIEHTpallMl BELIECTBA B PAacTBOpPE, JOJM BBIXOJA NPOAYKTAa PEAKUUU OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed NOpU  HM3yYeHHMM OOwmed u
Heoprannyeckoi xumuu B 11 kimacce ocylecTBiIsIeTCs Yyepe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, NPUHATHIX B OTAEIbHBIX
IIpeIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBII (DaKT, runoTesa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KJIacCHU(PUKALHMS, MEPUOAUYHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIIb, MOACIINPOBAHUE.

®duznka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMBI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SHEPrETUUECKUN YPOBEHB,
BEILIECTBO, TEJNO, OOBEM, arperaTtHoe COCTOSHHE BEIIECTBA, HUACAIbHBIA Tras3,
bu3nuecKue BeIMUYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Onocdepa, MeTaboInu3M, MaKpo-
¥ MHUKPODJIEMEHTHI, OCJIKH, JKUPBI, YTIIEBOAbl, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX

['eorpadusi: MuHEpasnbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOMAEMbIE, TOIINBO,
peCypCHl.

TexHonorusa: XUMHUYECKasi TPOMBIIUIEHHOCTh, METaJULypPIus, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03AMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBILIEHHOCTS,
(dapmaneBTHUECKas IIPOMBIIUICHHOCTD, IIPOU3BOJCTBO KOCMETUYECKUX



nperuaparoB, MPOU3BOACTBO KOHCTPYKOHMOHHBIX  MATCPHUAIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUAA [TPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JIUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS TMpEeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oOuiero o0Opa3oBaHUs BBIJCNIEHBI CICAYIOIIME COCTABIISIIONIME. OCO3HAHUE
OOyYarOIMMHUCS POCCHUHCKON TPaKIaHCKOW WACHTHYHOCTH, TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTHA U CAMOOIIPEICICHUIO; HAITMYNE MOTUBALIUH K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
OPUHATHIMU B OOIIECTBE TMpaBUJaMd W HOPMaMd TIOBEJICHUS;, HaJIUYUE
MPABOCO3HAHUSA, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh IEJIU U CTPOUTH
JKU3HCHHBIE TLJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOECHUS TMpeaMeTa «XUMHS» OTPAXKaIOT
c(OpPMHUPOBAHHOCTh OIbITA ITO3HABATEILHOW U TPAKTUYECKON JESITEIIbHOCTU
00y4Jaronuxcs B MpoIecce peain3auu 00pa3oBaTeIbHONU NEITeTbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOECHUS TMpeaMeTa «XUMHS»  OTPAXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEILHOM M MPAKTUUYECKOW JEesTEIbHOCTU
oOydJaronuxcsi B MpoIecce peau3aiiui 00pa30BaTeIbHON ACSITEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

OCO3HAHUs 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBQXEHHUS K 3aKOHY W ITPABOMOPSIAKY;

MPEACTABICHUS] O COUMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATEIBHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUCOHOU NeATEILHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

[IECHHOCTHOTO OTHOILICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEOAUIO
OTCYECCTBCHHON XUMUH,

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHHUSI TOTrO, YTO JAHHbIE HAYKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJWBBIX  AKCIEPUMEHTAJBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyZAa YYEHBIX U IPAKTUKOB,;



WHTEpeca W TII03HABATEIBHBIX MOTHBOB B TIOJYYCHHHW U IOCIICIYIONIEM
aHaJIn3e WHPOPMAIUKM O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUSCTBECHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPAaBCTBEHHOT'O CO3HAHUS, STUIECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBSI3aHHBIC ¢ XHMHUCCKUMU SIBJICHHUSIMH,
¥ NIPHHUMATh OCO3HAHHBIC PEHICHHS, OPUCHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOUX TOBapHINCH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM H C YYETOM OCO3HAHHS TOCIEACTBHMA
MOCTYIIKOB,;

4) popMupoBaHNS KYJIbLTYPHI 310POBbSI:

NMOHMMAaHUA I[IEHHOCTEH 30pOBOTO H Oe3omacHOro oOpa3a >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYCCKOMY H
TICUXHYECKOMY 3JI0POBBIO;

coONto/IeHnss TpaBui O€30MacHOro0 OOpalleHusi C BEUIeCTBaMU B OBITY,
MTOBCEHEBHOM KW3HU, B TPYI0BOU JAECATEIBHOCTH;

NMOHMMAHHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO ¥  KOJUICKTHBHOTO
0€30I1acHOTO MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIIOJICH;

OCO3HAHUsS TOCIEACTBHIA W HEHPUATHS BPEIHBIX MPHUBBIUEK (YIIOTpEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHHUSI);

5) TPy10BOT0 BOCTIMTAHHUS :

KOMMYHHKATUBHOW  KOMIICTCHTHOCTH B  Y4EOHO-HCCIIE0BATEIHCKOM
NESATEILHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHUAaX
JCSATCIIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOC YYacTHE B PCIICHUU NPAKTHYCCKUX 3a]1ad
COIMAJIbHOM HampaBIeHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTHIECKOMY M3YUYEHHIO TPOPECCUil pa3IuIHOTO poja, B TOM
YHCIIC HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaKCHHSI K TPY/Ly, JIOJSIM TPYJia U pe3yjIbTaTaM TPYJAOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHOH TPaCKTOPHH
oOpazoBanusi, Oyaymied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
noTpedHOCTEN 00111eCTBA,

6) 3K0J10rHYecKOro BOCIIMTAHUA:

9KOJIOTHYECKH IIeJIeCO00pa3HOr0 OTHOIICHUS K TPHPOJE KaK HCTOYHHKY
CYIIECCTBOBAHUS KU3HH Ha 3eMJIe;

MOHMMAHUS TJIO0AJTLHOTO XapaKTepa 3KOJOTWYCCKUX MPOOJIeM, BITHSHHS
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHOMN U COIMATILHOU CPEJIbI,



OCO3HAHUS HEOOXOJUMOCTH WCIIOIB30BAHUS JOCTIKCHUA XUMHUHU IS
peleHns BOIPOCOB PAMOHAIIBHOIO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HEOPUATHS JCHUCTBUW, MPUHOCIIIMX BpEl OKPYXKaroUEen
OPUPOTHON cpefie, YMEHHUSI MPOTrHO3WPOBATh HEOJIAroNMpUSITHbIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICMUCTBUN U MPEIOTBPAILATh UX;

HaJIM4YHs PA3BUTOrO SKOJIOTUYECKOTO MBILIEHUS, SKOJOTUYECKON KYJIBTYPBHI,
omnbITa NEATEIIBHOCTH AKOJIOTUYECKON HaIIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUA AaKTHUBHO MPOTUBOCTOATH HUJCOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUS .

MHPOBO33PEHNUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSA
HAyKU U 0OIIIECTBEHHOMN MIPAKTUKH;

NOHUMAaHUs CHeuuPUKH XUMHH KaK HayKd, OCO3HaHUsA €€ poiu B
(GOpMHPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM UEIOCTHOIO
IPEACTABICHUS] 00 OKPYXAIOLEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NpOoOJEeM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOSXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOMU
IMBWIN3AIMK. B €€ TyMaHUCTHUYECKONW HAMpaBICHHOCTH U BaXXHOW pOJM B
CO3JaHMU HOBOW 0a3bl MaTepUATIbHOM KYJIbTYpbl, B PEIICHUH TIJ100aTbHBIX
npoOJieM yCTOMYMBOIO PA3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTICUeHNUN
YCJIOBHM YCHENTHOTO TPyAa U AKOJOTHYECKH KOM(OPTHOM KU3HHU KaKIOTO YICHA
o0111eCTBa,;

€CTEeCTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIh30BATh
noJiy4aeMble 3HAHUS /I aHaju3a U OOBSICHEHUsI SBJICHHUIN OKPY>KArOIIEro Mupa u
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JieslaTh 000CHOBaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HAay4dHbIX (PAaKTOB M HUMEIOIIUXCA JaHHBIX C I1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO UCIOJIb30BAaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpEeCca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN NESITEIbHOCTH,;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW TO XHUMHH B
COOTBETCTBHH C KU3HCHHBIMU MMOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSM TpyJAa B pa3inyHbIX cdepax mpodeccrnoHalIbHOMI
JEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHUS MPOTPaMMBbI 110 XUMUU HA YPOBHE
cpeliHero oo1iero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMbIE  JUIS dbopMHpOBaHUS ~ MHPOBO33PEHHUS  OOydYaromIuXxcs
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHbIC) 00IMeHaAYYHbIC TOHSTHS, OTPaKAFOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa H CHeIU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEeMbIX B €CTCCTBCHHBIX Haykax (Marepus, BEIICCTBO, SHEPTHs, SIBICHUE,
MpollecC, CUCTEMa, HAYYHBIM (pakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHs, UCCIIeIOBaHNe, HAOIIOCHIE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHC);

YHHUBEpPCAJIbHbIC y4eOHbIC JNEeHCTBUs (ITO3HABATCIIbHBIE, KOMMYHHKATHBHBIC,

pETyJISITUBHBIE), o0ecreynBarome (dopmHpoBaHuE (yHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMHN 00YyYarouxcs;
CHIOCOOHOCTB 00y4aromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH M  PETYJISTHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C ITIOCTABJIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh NPU OCBOCHWM 3HAHWUW NPUEMBI JIOTHYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHBIE MPU3HAKU MOHSTUM M YCTAHABIMBATH MX B3aHUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIUE MOHITHS JJISI OOBSICHEHHS OTIEIbHBIX (PAaKTOB U
SIBJICHUH,

BBIOMpaTh OCHOBAHUS HW KPUTEPHHM JUIS KIacCH(HUKAIMA BEIISCTB M
XAMUYECKUX PEAKIINM;

YCTAHABJIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIAY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOWUTH JIOTMYECKHE pacCyXaeHus (MHAYKTUBHBbIC, JACIyKTHBHBIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PacCMaTPHUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIFOUCHHUS;

MIPUMEHATH B MPOILIECCE MO3HAHMS MCIIOJIb3yEMbIE B XMMHUHM CUMBOJIMYECKHUE
(3HaKoOBBIE) MOJIEIH, ITPEOOPA30BHIBATH MOICIbHBIC IIPEICTABICHUS — XUMUYCCKUN
3HaK (CUMBOJI) DJIeMEHTa, XHMHUYecKas (OpMyia, YpaBHEHHE XUMHUYCCKOU



peakuuu — MpU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX WU MPAKTHUECKUX 3a/ad,
NPUMEHSTh HA3BaHHBIE MOJICJIbHBIC MPEACTABICHUS JIJISl BHIABICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUUECKHUX PEAKIIHI.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeliCTBHUS:

BJa/IETh OCHOBAaMHU METOJOB HAYyYHOTO IO3HAHMs BELIECTB U XUMHUYECKUX
peakuuy;

dbopMyUpoBaTh LIETU U 33a41 UCCIICIOBAHMSI, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOATENIBHO C(OPMYJIHMPOBAHHBIE BONPOCHI B KAayeCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXJICHU;

BJIQ/JIETh HAaBBIKAMH CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS U MPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
IpOLECcCca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIUpOBaTH
0000LIEHNS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHNS,
COCTABJISITh OOOCHOBAHHBINA OTYET O MPOJEIAHHOU padoTe;

npuoOpeTaTh ONbBIT YYEHHYECKOW HCCIEJOBATENbCKOM M  MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY
INOUCKY METOJIOB pELIEHUS NPAKTUUYECKUX 3a7ad, NPUMEHEHUIO pa3IU4HbIX
METOJIOB MO3HAHMSI.

3) pa6oTa ¢ mHpopmMaHeii:

OPHECHTUPOBATHCS B PA3JIMYHBIX KMCTOYHUKAX wuHMopMarmuu (HAy4IHO-
NOMYJISIpHAst JIUTepaTypa XUMHUYECKOIO COJEp)KaHHWs, CIpaBOYHbIE MocoOus,
pecypcol MHTepHETa), aHATU3UpOBaTh MH(DOPMAIIKIO Pa3IHMYHBIX BUIOB U (popm
peJICTaBICHNUS, KPUTHYECKH OLICHHBATH eé JOCTOBEPHOCTh 17}
HEMIPOTUBOPEUHBOCTD;

dbopMyIIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3IMYHBIE METOIBI TIPH MOWCKE U
orbope wHbOpPMALIUKM, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajaad
OIPEAECIEHHOTO THUIIA,

nproOpeTaTh OMBIT HUCHOJIB30BaHUS WH(HOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI U Pa3TMUHBIX TTOUCKOBBIX CHUCTEM,

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpeaCTaBICHUSA
uHpopmarmu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
XUMHUYECKOW HMH(POpPMALMEH: MPUMEHATh MEKIpeaMeTHble ((du3ndeckue WU
MaTeMAaTUYECKHE) 3HAKK U CUMBOJIBI, POPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHHKATHBHBIE YHHMBepCcaIbHbIe yieOHbIe 1elCTBUS:



3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMBI B X0/I€ AUaIora u/vuimm
JMCKYCCHH, BBICKa3bIBaTh HieH, (OPMYINPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS IIPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C TMpE3EHTAlMel pe3yJbTaTOB IMO3HABATEIBHOU JESATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO UJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOIHEHUH
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOoThI MO0 HCCIEIOBAHUIO CBOWMCTB
M3Yy4aeMbIX BEILIECTB, peajnu3alu y4eOHOTro MpoeKTa, U (OPMYIUPOBATH BHIBOBI
o pe3yyibTaTaM MPOBEAEHHBIX HUCCIEJOBAHUN IMyTEM COIIACOBAHMS IMO3HIMHI B
X0/J1e 00CykIeHHUs] 1 OOMEHAa MHEHUSIMHU.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOK ITO3HABATEIBHYIO
NEATENIBHOCTh, ONpenessst €€ LeNM W 3a7add, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii ajroput™M AeMCTBUI mpu
BBIMIOJITHEHUHM YYEeOHBIX UM UCCIENOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN €MOCOO HMX peleHUus C YYETOM IMOJYYEHUSI HOBBIX 3HAHHUHA O
BEILECTBAX U XUMUYECKUX PEAKLIHSIX;

OCYIIECTBJISATh CAaMOKOHTPOJIb JEATECILHOCTH Ha OCHOBE caMoOaHajau3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATHBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMHH Ha yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUs BKIIOYAIOT crelU(UIecKHue
JUTSl yaeOHOTO mpeaMeTa « XUMUS» HaydHbIC 3HAHUS, YMEHUS U CTIOCOOBI JISHCTBHIMA
10 OCBOCHUIO, MHTEPIIPETAIIMNA M MPEOOPa30BAHMIO 3HAHWM, BUIBI JACATCIBHOCTH
M0 TIOJYYCHHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWM B Pa3IUYHBIX y4eOHBIX
CUTYaIMsIX, a TAKXKE B PeaJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHUen. B
nporpaMme IO XHMHH TPEIMETHBIC PE3yNbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckass XHUMHSI»
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTh IIPEACTABICHUM. O MECTEe M 3HAYCHUU OPraHWYSCKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHWr yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, SHEPTreTUUECKON U



NUIIEBON 0€30MaCHOCTH, B PAa3BUTUH MEIULMHBI, CO3JJaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPI'UH, B oOecrieyeHnu pPalMOHAIIBHOTO
IPUPOIOTIONB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KyJIbTYPHI
YeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEAE;

BJIQJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHUS — XUMUYECKAN JJIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
obojouka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToma, TUOpUAM3alus AaTOMHBIX opOuTaned, HOH, MOJIEKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAs
TpyMIa, paaukal, CTPYKTypHble ¢GopMyisl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKCIICTHBIC), HM30MEpHsl CTPYKTYpPHas W TPOCTPAHCTBEHHas (TeoMeTpudveckas,
ONTHYECKAst), H30MEpbl, TOMOJOTHMYECKHU psiJi, TOMOJIOTH, YIJIEBOJOPOIHI,
KHUCJIOPOA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUM, 3aKOHBI
(mepuommueckmii 3akoH JI. WM. MenzaeneeBa, TeOpHsi CTPOSHHSI OpTaHHYECKUX
BemecTs A. M. byTiepoBa, 3aK0OH COXpaHEHUS! MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TpeBpalllcHUs SHEPrUU TPU XMUMHYCCKHUX PEaKIHMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PECHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHMMAHUS MPUYMHHOCTHA U CHCTEMHOCTH XUMWYECKUX SIBJICHUW; MPEICTABICHUS
O MEXaHU3MaX XUMHUYECKUX pEaklud, TEPMOAMHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3aMMHOM BIIMSIHUM aTOMOB U T'PYIIIT aTOMOB
B MOJIeKyJaX (MHIYKTHBHBIA U Me30MepHbIiH 3¢ dekThl, opuentanTsl | u Il pona);
(baKkToJOrMYecKne CBEACHUS O CBOICTBAx, COCTaBe, MOJYyYEHUU U O€30MaCHOM
WCIIOJIb30BAaHUN BAXKHEMIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJIOBeKa, OOIMX  HAYYHBIX  MPUHIUIAX  XHMHYECKOTrO
HPOM3BOICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOMA, TIepepaboTKu HEPTH);

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHSATHUH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCIUHEHUH,

c(hOpMHUPOBAHHOCTh YMEHUIA:

HCIIO0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (POPMYJT OPraHHUECKUX
BEILIECTB,;

COCTaBJISITh YPABHEHUS] XMMUUYECKUX PEAKUUN M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  ITOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX peaklui, peakuuili HOHHOrO OOMEHa MYTEM
COCTaBJICHHUSI X MOJHBIX U COKPAILIEHHBIX NOHHBIX YPABHEHUM;



W3TOTaBIMBATH MOJACIIA MOJIEKYJI OPTaHWUYECKHUX BEIIECTB ISl HILTIOCTPAIIUN
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpPMHUPOBAHHOCTh YMCHHI. yCTaHABIMBATH MPUHAJICKHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HMX COCTaBY M CTPOEHUIO K ONpeaeiIEHHOMY
Kjaaccy/Tpynme COCJMHEHWH, JaBaTh MM Ha3BaHHsS [0 CHCTEMaTHUYCCKOM
HomeHkimarype (IUPAC) u mpuBOIUTH TPUBHAIBHBIC HA3BaHHS IS OTICIBHBIX
IPEJICTAaBUTENICH OPTaHWYSCKUX BelecTB (3THIICH, alleTHIICH, TOJIYOJI, TJIUICPHH,
ATWICHTJIMKOIb, (GeHos, (QopMalbIerujl, aueTaableruj, aieToH, MypaBbUHAs
KHCJIOTa, YKCYCHAas KMCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAaJbMUTHHOBAS KUCIIOTHI,
IJIMIMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBUHUII, U3OIPEH, XJIOPOIPEH,
CTHPOJ U APYTHE);

cOPMHPOBAHHOCTh, yMEHHUS ONPEACIATh BHJ XHWMHUYECKOW CBS3H B
OpPraHUYeCKHUX COeJMHEHUSAX (KOBaJicHTHAas W HWOHHAs CBS3b, G- W T-CBSA3b,
BOJIOPO/IHAS CBS3b);

cOPMHUPOBAHHOCTh, yMEHUS TPUMCHSATHh TIOJOKCHHUS TEOPUH CTPOCHUS
oprannveckux Bemects A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS,

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOCHHUE,
busznUeckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTEICH pa3IUYHBIX
KJIACCOB OPTaHWYECKUX BEIICCTB. aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaINCHOB,
QIKWHOB, apOMAaTUYECKHX YTJEBOJAOPOJIOB, CIUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aAMHHOB, aMUHOKHCJIOT, OCJIKOB, yIJieBOJOB (MOHO-, AHM- W TOJIMCAaXapHUoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHH C WCIOJIB30BAHUEM CTPYKTYPHBIX
dbopmy;

c(hOPMHUPOBAHHOCTh, yMEHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH ¥ THIIa KOBAJCHTHOM CBs3M (O- M T-CBSI3M), B3AUMHOTO BJIMSIHHS aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMCHHS XapaKTePU30BaTh UCTOUYHUKHU YTIICBOIOPOTHOTO
coipbst  (HedTh, NPHUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro MepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NIEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJACHUH, U3MEPCHUH, MOJICITUPOBAHHUH, YKCIICPUMCHTE
(peambHOM M MBICIIEHHOM) M YMEHUS TIPUMEHSITh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh yMEHUS PUMEHSTH OCHOBHBIC orepanuu
MBICIUTEIILHON JCATENBHOCTA — aHajJu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,



CUCTEMATHU3AINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€U — JJISI U3yUYEHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUI. BBISBIISATH B3aUMOCBSI3h XUMHYECCKUX 3HAHUH C
MOHATUAMHU U TPEICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJjiee OCO3HAHHOT'O TOHHMAHUS CYIIHOCTH MAaTEpUAIbHOIO E€IWHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MMPOTHO3UPOBAHUS SIBJICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHMM. TPOBOJUTH PACUETHl 10 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHUEM (HU3UYCCKUX
BeauunH (Macca, 00BEM Tra30oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOUN
dbopMyJibl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMUMHUYECKUX HJIEMEHTOB,
MPOJyKTaM CrOpaHus, TUIIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHII: MPOTrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C IO3ULMUKA DKOJOTMYEeCKOW  O€30IacHOCTH  MOCJIEACTBUS  OBITOBOH U
MPOU3BOJICTBEHHON JEATEIbHOCTH UEJIOBEKAa, CBSI3aHHOM ¢ mepepaboTKoi
BEIIIECTB, UCMOJIB30BATh MOJYUYEHHbBIC 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PEIICHUM
npo0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATh M MPOBOIUTH
XUMHYCCKHH 3KCHepuMeHT (TOJydeHHe W HW3YYCHHE CBOWMCTB OPraHUYeCKUX
BEIIECTB, KAYE€CTBEHHBIE PEAKIMU YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOACOECPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 10 PACIO3HABAHHMIO OPTraHUYECKHUX BEIIECTB) C COOJIOJCHUEM IIPaBUII
Oe3omacHOro oOpamieHusi ¢ BeHeCTBaMU H J1abOpaTOpPHBIM 000PYIOBAHUEM,
dbopmynupoBaTh 1€JIb HUCCIEIOBaHMS, TMPEJICTABISITh B paziMdyHoOd (dopme
PE3yJIbTATHI SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHUM:

COOJII0O/IaTh MPaBWJIa IKOJOTHYECKHU 11€71eCO00pPa3HOr0 MOBEACHUS B OBITY U
TPYJAOBOW JEITEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJHOM CPEbl U JOCTUNKEHUS €€ YCTOMUYUBOTO PA3BUTHS,

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCHWCTBUSI HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs cMbIch rmoka3arens [1J1K;

aHATM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIEHUS PUCK-TI0JIb3a,;

c(hOpPMUPOBAHHOCTh YMEHUM. OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMHYECKOW HHGOPMALIMK B Pa3IMYHBIX HCTOYHHMKAX (Hay4Has U ydeOHO-HAyUYHAs
JWTEpaTypa, CPeACTBA MaccoBoi mHpopmMaluu, IHTepHET U Ipyrue), KpUTHYECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadaTeiBaTh €€ U MCIOIH30BaAThH
B COOTBETCTBHUU C ITOCTABJIICHHOM yueOHO 3a/1aueH.



11 KJIIACC

[IpeameTHBIE pe3yibTaThl OCBOEHUA Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAKAOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€JIMHCTBE MHPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUM NPHUPOJBI, O MECTE W 3HAYCHUH
XUMUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00eCIeueHnr yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHUECKOW, DHEPTEeTUYCCKON W THIICBOU
0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX MAaTE€pHaJOB, HOBBIX
HMCTOYHHUKOB SHEPIruH, B OOECMEUEHUU PaAlMOHAIBHOTO MPUPOJONOIL30BaHU, B
dbopMHpOBaHUM MHUPOBO33PEHUS] W OOIIEH KyJbTyphl YEIOBEKa, a TaKkKe
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M IMPUPOJHOU

cpene;
BJIAJCHUE  CHUCTCMOM  XUMHUYCCKMX  3HAaHHMH, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATaloIINe IOHATUS — XUMHUYCCKHH DJJICMEHT, aToM, SApO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOWTAI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMsl aTOMHBIX OpOWUTasiei, HOH,
MOJIEKYJIa, BAJIEHTHOCTbh, 3JICKTPOOTPULATEIBHOCTh, CTE€NEHb OKHUCJICHUS,
XMMHYECKass CBs3b (KOBaJieHTHAs, HMOHHAs, MeTa/UIMYecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasd peIIETKAa, XHUMHUYECKas peakius, pacTBOP, DJICKTPOJIUTHI,
HEDJICKTPOIUTHI, JJEKTPOJUTHUYECKAs MCCOLUAIMSA, CTEINEeHb JIUCCOIMAIINH,
BOJIOPOJIHBIA TOKa3aTellb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XHMHUYECKON peakiiuu, CKOPOCTh XUMUYECKON peakiui, XMMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TCOPHS DIEKTPOJUTHUECCKON AUCCOIMAIUH, MTEPHOIUIECCKHUI
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIICCTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK
XMMHWH, MHUPOBO33PEHUECKHUE 3HAHWS, JIeKallde€ B OCHOBE IMOHUMAaHUS
MNPUYUHHOCTA M CHUCTEMHOCTH  XHMHYECKHUX  SBJICHHH,  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHMM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiuii, TEPMOJAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTIX  HUX
MPOTEKaHMs, O XUMHYECKOM PAaBHOBECHH, PACTBOpaxX U JUCIEPCHBIX CUCTEMax;
(bakToIOTUYECKHE CBEJACHUS O CBOICTBAxX, COCTaBe, MOJYYCHWH U OE30MacHOM
WCIIOJI30BAaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH  4YeJIOBEKa, OOIIMX  HAy4YHBIX  MPUHIMIAX  XUMHYECKOIrO
MIPOM3BO/ICTBA,;

chOpPMHUPOBAHHOCTh YMEHUM. BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPAICHUI,



c(hOpPMHUPOBAHHOCTh YMEHHSI HCIOJb30BaTh XWMHUUYECKYIO) CHMBOJIUKY JIS
cocTaBieHusl (OpPMYJ BEIIECTB M yPaBHEHUH XUMHUYECKHUX  PEaKLUH,
cucremarndeckyro HomeHKIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTICITBHBIX
BEILIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTPEICTSATh BAJEHTHOCTb M CTEIIEHb OKUCICHUS
XUMHYCCKHX 3JIEMEHTOB B COCIMHCHUSAX, BHUJ XUMHUYCCKOW CBS3U (KOBaJICHTHA,
WOHHAs, MeTaJTMYecKas, BOJOPOJHAS), THI KPHUCTAUIMYCCKOW PEIIETKH
KOHKPETHOTO BEILIECTBA,;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHUYECKON CBSI3M U THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3HU;

c(hOpMUPOBAHHOCTh  yYMEHHUN:  KJIAacCU(PUIMPOBATH.  HEOPraHUYECKUE
BEIIIECTBA 110 UX COCTaBYy, XMMUYCCKHE PEAKIIMU 110 PA3IMIHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyrollux BEIIECTB, TEIJIOBOMY 3(PGEKTy peakiuu, WU3MEHEHUIO
CTEMICHEW OKHUCJIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYacTHUIO KaTraju3aTopa u
JPYTHE); CAMOCTOSTEILHO BEIOMpPATh OCHOBAHUS M KPUTEPHH JIJIS KiTacCH(DHUKAIIH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINNA;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOIUUECKOTr0 3aKoHa /.
W. MeHnneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
ITepuomnueckonn  cucrembl  J.MI.  MenneneeBa, uCnonb3ys  MOHATHUA
«IHEPTeTUYCCKHE YPOBHUY», IHEPreTHUCCKUE MOIYPOBHHM», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ M BO30YXJIEHHOE SHEPreTUUECKHUE COCTOSIHHUS aToMax;
OOBSICHAITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHMd 1o nepuogam u rpynmnam  Ilepuoamueckount cucremsr J[. U.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh ~YMEHHMIA: XapakTepu3oBaTh (ONMHCBHIBATh)  OOIIHE
XMMHWYECKHME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T'E€HETUYECKOW CBS3M MEXAY HEOPTaHWYECKMMH BEIIECTBAMHU C
MOMOINIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHUSI PACKPBIBATh CYIIHOCTh. OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OajaHca
ATUX PEaKIUN; PeaKIuii MOHHOTO OOMEHa MYTEéM COCTABJICHHS WX TMOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM,  peakuud  TUAPOJIN3a;  PEaKUUiu
KOMIUTIEKCOo0Opa3zoBanus (Ha MpUMepe THIPOKCOKOMIUICKCOB IIMHKA M aJTFOMUHUSA);



cOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XAMHUYECKUX PEAKIUUA C YYETOM KX DHEPreTHUUYECKHX XapPaAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHUYECKOW PEAKIUMU B 3aBUCUMOCTH OT Pa3JIUYHBIX
($haKkTOpOB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3zekcTBuit (mpunmu Jle Illarense);

cOPMHUPOBAHHOCTh, yMEHUS XapaKTepU30BaThb XWMHUUYECKHE PEaAKIUH,
JIe)KAIIME B OCHOBE MPOMBIIUICHHOTO IOJYYEHUSI CEPHOM KHCJIOTHI, aMMHAKa,
oOIKre HayuyHble TMPUHIMIBI XUMHYECKHX MPOU3BOJACTB; I1€JIeCO00Pa3HOCTh
MPUMEHEHUSI HEOPraHWYECKHX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHCTEMOM 3HAaHMM O METOJaX HAy4YHOIO
MO3HAHUS SIBJICHUW TNPUPOALI — HAOMIOAEHUE, HW3MEpPEHUE, MOJIeIUPOBAHUE,
9KCHEPUMEHT (peasIbHBIN M MBICIICHHBIHN), HCIOJIb3yEMbIX B €CTCCTBCHHBIX HAyKax,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU DKCIIEPUMEHTAIIBHOM HUCCIIEA0BAHUN BEILIECTB
U sl OOBSCHEHUS XUMHUYECKUX SBJICHUM, HMMEIOIIMX MECTO B IMPHUPOJE,
MPAKTUYECKOM JEITEILHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
IOHATUSAMU U TPEJICTABICHUSAMHU IPYTUX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHUSI MATEPUATILHOTO €MHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHI. C HCIOJIb30BAaHUEM
MOHSTUNA «MAacCcoOBasi JOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIICHTPALIUS»;
MaccChl BelIeCTBa WU 00BbEMa rasza 1o W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEaKIUM BEIIECTB; TEIUIOBOTO d(dekTa
peaKUMM;, 3HAYEHUsI BOJOPOJIHOIrO IOKAa3aTeisl PacTBOPOB KHUCJIOT U LIEJIOYEU C
U3BECTHOM CTENCHBIO aucconuanuu; Macchbl (00bEMa, KOJMYECTBa BEIICCTBA)
MPOAYKTA PEAKIIMHU, €CIA OJHO W3 MCXOAHBIX BEIIECTB JAHO B BHUJE PacTBOpaA C
OnpeneIEHHOM MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpUMecH); JOJIM BbIXOJA MPOAYKTa PEaKIuH, OOBEMHBIX OTHOIICHHMA
rasos,;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIHLHO IUIAHUPOBATh U MPOBOJUTH
XUMHYECKUI  JKCIepuMeHT  (MpOBEICHHME  pEaKiMii  HMOHHOTO  OOMEHA,
MOATBEPKAECHUE KAYECTBEHHOI'O0 COCTaBa HEOPTAaHUYECKUX BEIIECTB, ONPEACICHUE
Cpeabl pPacTBOPOB BEIIECTB C MOMOUIbIO HWHIAWKATOPOB, H3YYEHUE BIIUSHUSA
pa3IMYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUUYECKOW  peakiuu, PpelIeHue
OKCIIEPUMEHTAIbHBIX 3ada4 1o TemMaM «Meramie» u  «HemeTtamis») ¢
COOJTI0O/IeHEM TpaBUil OE30MacHOTO OOpaIeHUsI ¢ BEIIECTBAMH U JIA0OPAaTOPHBIM
o0opynoBanueM, (opmynupoBaTh 1€  HWCCICAOBAHUS, TPEACTABIATh B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OIEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUH: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocyIol u  jJabopaTopHBIM 00OpyIOBaHWEM, OOpaIlleHUs C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTMYECKH LEJIEeCOO0Pa3HOTO TMOBEJACHUS B OBITY M TPYAOBOHU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOIIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYHMBOIO Pa3BUTHA, OCO3HABaTh OIACHOCTH
TOKCUYECKOT'0 JICUCTBUS HA JKUBBIC OPraHU3MBI OMpPEAEIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHMMAas cMbici nokazarens [1JIK;

chOpPMHUPOBAHHOCTh YMEHHUMN: OCYHIECTBIISTH I1EJICHANPABICHHBIA TMOUCK
XUMUYECKON UH(POPMAIIMY B PA3JIMYHBIX UCTOYHHMKAX (HaydHas U ydeOHO-HAy4YHAs
JIUTEpaTypa, CpeacTBa MaccoBoi mHpopmMarmu, MIHTepHET U Ipyrue), KPUTHICCKH
aHaJIU3UPOBaTh XUMUUYECKYI0 MHGOpMaIIUIO, TIepepadaThiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C MOCTABJICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undpoBbie)
Konrpoabubie IIpakTHyeckue
n/m NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XHMHUH
[Ipenmet oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeqruHeHUN A. M. 8 0 0
bytneposa
Hroro mo pazneny 8
Pasnen 2. YriaeBoaopoabl
IIpenenspHBIC YTIIEBOAOPOALI — aIKaHHI,
2.1 P y P 5 0 0
[IUKITOATKAHBI
HenpenenbHble yrieBoJOPO/IbI: AIKEHBI,
2.2 peAt YHICBOAOPOA 14 0 1
aJIKaINeHBbI, aJIKUHBI
2.3 Apomaruueckue yriieBoaopobl (apeHsl) 8 0 0
24 [TpupogHBIE HCTOYHHUKH YTICBOIOPOIOB M X 4 0 0
' nepepaboTKa
2.5 ["anoreHnpou3BoAHbIE YTIEBOAOPOIOB 0
2.6 KonTponbHas pabota 0
Hroro no pazneny 35
Pa3nen 3. Kucaopoacoaep:kaiiue opraHu4ecKue coeJHHeHHs
3.1 Crnuptsl. ®enon 11 0
3.2 KapOonunbHbIE COeIMHEHUS: alTbIETHIBI U 21 0




keToHbl. KapOoHoBbIe KHCHA0ThI. Cll0KHbBIE
a¢upsl. Kupst

3.3 YrneBomsl
3.4 KontposbHas padora
Hroro no pazneny 41

Pasnen 4. A3oTcoaepikaiine opraHudecKue coeTHHeHUus

4.1 ‘ AMUHBI. AMHHOKHUCIIOTEI. benkn 12

Htoro no pazneny 12

Pa3nes 5. BoicokoMoJIeKyJISIpHbIE COeANHEHUSI

5.1 ‘ BricokoMoneKkynsipHble COSTMHEHHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne n/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Pa3jnen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crtpoenue atoma. [lepnoanueckuii 3akon
1.1 u Ilepuoanueckas cucteMa XHMHYECKIX 9 0
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOrooOpasue 11 1
BEIIICCTB
1.3 XHUMHYECKUE PEAKIIUN 19 1 3
Hroro mo pazueny 39
Pazgen 2. Heopranuyeckasi XuMust
2.1 Hewmeramibt 31 1
2.2 Mertaibl 23 1
Hroro no pazgeny 54
Paszgen 3. XuMus u :K13Hb
31 MeTo bl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro mo pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

Koan4gecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYecKue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer u 3HaUEHHE OPraHUYECKOMH
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUMN

DNEKTPOHHOE CTPOCHUE aTOMa yTiiepo/ia
(ocHOBHOE ¥ BO30YKIEHHOE COCTOSIHUS).
BanenTtHbie BO3BMOXHOCTH aToma yriiepoja

XI/IMI/I‘IGCKaﬂ CBsA3b B OpFaHI/ILIeCKI/IX
COCTMHCHUAX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOH CBSI3U, CIOCOOBI pa3phiBa
cBsI3eH

Teopust cTpoeHHs OpraHUYECKUX
coenuHeHuit A. M. bBytneposa

Buasl n3omepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC

3¢ (dEeKTHI B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHMI

[IpencraBnenne o KIaccuPpUKAUA U
cucremarnueckas Homenkiatypa (IUPAC)
OpPraHUYECKHUX BEIICCTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMUHU




Cucremarusanys U 00001eHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHIA Psil, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

dusnueckue 1 XUMHYECKHUE CBOMCTBA
AIKAaHOB
Haxosxienre ainkaHoB B PUPOJIE.

CriocoObl MOJIYYCHHU U IPUMCHCHUC
AJIKaHOB

12

Hukoankansl: oOmmas Gpopmyna,
HOMECHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHSI U XUMUYIECKUX CBONCTB, CIIOCOOBI
HOJTyYEHHS U IPUMEHEHHUE

13

14

15

Pemenne pacu€THbIX 3a1a4 HA
ompeieTIeHuEe MOJICKYJIIPHON (OPMYJTBI
OpPTaHMYECKOT0 BEMIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINUX B €r0
coctaB. CucreMaTru3alus 1 0000IIeHHE
3HAHUU T10 TeMe

AJKEHBI: TOMOJIOTHYECKHH psif, oOmas
(bopMmya, HOMEHKIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHas 1 LUC-TPaHC-U30MEpUs
AJIKEHOB

®usnyuecKkue 1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




16

Crioco0bl mosTy4eHust 1 IpUMEHEHHE
aJIKEHOB

17

18

19

[IpakTuyeckas padora Ne 1 o reme
"[lonydyenue sTHUIIEHA U U3yUEHUE €TO
CBOICTB"

Pemenne pacuéTHbIX 3a1a4 Ha
orpezielieHue MOJIEKYJIApHOU (HopMyIIbl
OpraHMYECKOro BElleCTBa

AJKaIMeHBI. CONPSHKEHHBIC,
U30JIMPOBAHHbIE, KyMYJIHpPOBaHHbIC.
OCc0o0CHHOCTH DJIEKTPOHHOTO CTPOCHUS

20

XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JMEHOB

21

22

23

CrniocoOblI nosty4eHus 1 IpUMEHEHNE
QJIKaIMEHOB

AJKUHBI: TOMOJIOTUYECKUH PsiJT, 0011ast
(dopMya, HOMEHKIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢duznueckue cBoiicTBa

XUMHYECKHE CBOMCTBA aJIKUHOB

24

25

KauecTBeHHBIE peakiiuy Ha TPOMHYIO CBSI3b

CriocoObI nostyueHust U IpUMEHEeHHe
AIIKMHOB

26

Pemenue 3aga4d: pacy€Thl 0 ypaBHEHUIO
XUMHYECKOW peaKkyu

27

28

CI/ICTCMaTI/BaLII/IS{ u O606H_ICHI/Ie 3HAHMH 110
TEMC

ApEHBI: TOMOJIOTHYECKUH psifl, o011as




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OceH30J1a ¥ TOJTyoJIa, uX (PU3UIECKUe
CBONCTBa

29

XUMHUYECKUE CBOKMCTBA APEHOB. PEAKLIMU
3aMEILECHUS

30

31

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIMU
MIPUCOEIUHEHMSI, OKHCIICHHE TOMOJIOTOB
Oensona

Oco0EHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIa

32

Pemenne pacy€THbIX 33124 HA
olpeielIeHrne MOJIEKYIISIpHON (OpMYJIbI
OpPraHMYECKOro BelleCcTBa

33

34

35

CrniocoOblI nosty4eHus 1 IpUMEHEHNE
apeHoB

['eneTnueckas cBsi3b MEXKAY pa3IMUYHBIMU
KJIaccaMU yIJIEBOJOPOJIOB

Pacuérel Mo ypaBHEHHSIM XHMHUYECKHIX

peakuuii. CucremMaTusanus u 00001eHe
3HaHUH 110 TEME

36

[Ipupoxanstii ra3. [lonytHbie HedTAHBIE
rassl

37

38

KamMeHHbIit yrosib U IpOoLyKThI €To
nepepaboTKu

Hedtb 1 ciocoOsl e€ nepepaboTkH.
[IpumeneHne npoayKToB nepepaboTKu
HePTH




39

I'enernueckas cBsI3b MCXKAY pa3iIndYHbIMU
KjJIacCaMHU YIJICBOAOPOI0B

40

41

42

lNanorenonpou3BoAHbBIE YTIEBOAOPO/IOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TaJ0rcHa

JleWicTBue 1Ienoue Ha

TaJIOr€HIIPOU3BOJHBIC. BSaHMOﬂCﬁCTBHe
JUrajJJorcHaJiJkaHoB C MaroHu€M U IMHKOM

Cucremaruzanus U 0000IIeHNE 3HAHUN 110
pazzneny "YrineBoaopoas”

43

KonTtponsHast pabora o Teme
"VYruneBogoposl"

44

[IpenenpHBIE OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psifi, o0miast popmyna,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa, KJIacCu(PpuKaIus,
¢duznueckue cBoiicTBa

45

46

XHUMHUYECKHE CBOMCTBA MMPEaACIIbHBIX
OIHOATOMHBIX CIIMPTOB

Crioco0bI osTyueHust 1 IpUMEHEeHHe
OJTHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpaA U
HU30MepHs, 0COOCHHOCTH QU3UUECKUX U
XUMHYECKUX CBOHCTB

48

49

MHOFO&TOMHBIG CHI/IpTBI: OSTUIJICHTJIUKOJIb U
FJ'II/IIIepI/IH, ux (1)I/I3I/I'—IeCKI/Ie U XUMHNYCCKUC
CBOWCTBA

Crioco0bI nostyueHust 1 IpUMEHEeHHe




MHOI'0AaTOMHBIX CITMPTOB

50

51

deHo: CTPOCHUE MOJICKYIIbI, (DHU3HUCCKHE
cBoiicTBa. TOKCUYHOCTH peHOa

XuMH4ecKue CBOMCTBa (DeHoa

52

53

54

CriocoObI MoTy4eHus ¥ TPUMEHEHUE
denona

[TpakTnueckas padota Ne 2. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME
"CrupTsl 1 heHossr"

Cucremaruzanusa U 0000IIeHNE 3HAHUNA 110
TEME

55

AHBIIGFHHBI 1 KCTOHBI. 3JICKTPOHHOC
CTpoeHHE KapOOHUJILHOM IPYIIIBI;
TOMOJIOTUYECKHUE PsiIbl, 00mIas popmyia,
U30MEpHs U HOMEHKJIaTypa

56

57

58

ATbaeruipl ¥ KeTOHBI: (PU3NUECKUe
CBOICTBA; pEaKMU MPHUCOCTUHEHHUS

Peaknyu okucneHus 1 KaueCTBEHHbBIE
PEaKIuy albJIeTUI0B U KETOHOB
Croco0bl MoTy4YeHus aabIeTHI0B U
KETOHOB

59

60

61

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI X
MOJIEKYJT

Oco0GeHHOCTH CBOWCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue kapOOHOBBIX
KHCJIOT

N3omepus 1 HOMEHKIATypa KapOOHOBBIX




KUCJIOT, UX (PU3UYECKHE CBOMCTBA

62

63

64

XHUMHU4YecKre CBOMCTBA MpCACIbHBIX
OJHOOCHOBHBIX Kap60HOBbIX KHUCJIOT

OcoOCHHOCTH CBOMCTB. HEMPEACIbHBIX U
apOMAaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KHUCIIOT. [IpencTaBuTen BRICIIINX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCJIOT

65

CriocoObI moTydeHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

67

CrnoxHble 3(UPBL: TOMOJIOTUYCCKHI PSII,
obmras Gpopmyiia, ©30Mepus U
HOMECHKJIATypa

dusznueckue ¥ XUMUYSCKHE CBOMCTBA

3¢upoB

68

Pemenne pacu€THbIX 3a/1a4: MO0 YpaBHEHUIO
XMMHYECKOW peaKry, Ha ONPEICTICHNE
MOJIEKYJISIPHOM (POPMYITBI OPTaHHUECKOTO
BellleCcTBa

69

[IpakTrueckas padora Ne 3. Pemrenune
HKCTIEPUMEHTATBHBIX 33/1a4 110 TEMe
"Kap6onoBbie kuciaoTsl. CoxxHbIe d3UpHI"

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOMCTBA (THIPOIIH3)

Oco0eHHOCTH CBOMCTB JKHUPOB,
COJIEPIKAIIMX OCTATKH HEMPEIeIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoOE

72

73

74

MpbLTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Morotiee aeiicteue. Ilousatue o
CHUHTETUYECKUX MOIOLIUX CPEACTBAX
(CMO)

['enernueckas cBs3b yIJI€BOIOPOJAOB U
KHUCJIOPOACOACPKAIIMNX OPTraHUuYECKUX
BCIIICCTB

Pacuétbl o ypaBHEHUAM XUMHUYECKHUX
peakiuii

75

CucreMmarusanys U 00001IeHUE 3HAHUN 110
TEME

76

77

OO1ast XxapaKTepUCTHKA YTIIEBOJOB U
KiaaccuuKaius yrieBoaoB (MOHO-, - U
HOJIHCaXapu/Ibl)

Monocaxapupsl: pu3nuecKre CBONCTBA U
HaxXO0XJIEHUE B MPUPOJIE

78

[IpuMenenue riroKo3bl, €€ 3HaUCHUE B
YKU3HEICSITEIIbHOCTA OpraHu3mMa

79

80

81

Jucaxapunpl: caxapo3a, MaJIbTO3a U
nakro3a. HaxoxeHnue B npupoje n
IPUMEHEHUE AUCaxapu10B

[Tonucaxapuasl: cTpoeHUE MaKPOMOJIEKY !,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHNE

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHbIxX 3a/1a4 Ha
onpeAesieHue JOJIM BbIX0/1a MPOAYKTa




pPCakiru OT TCOPECTUICCKU BO3MOKHOI'O

83

84

CucreMaru3anus 1 0000IIeHHE 3HAHUI 10
pasneny

KonTponbHas padoTa 1o Teme
"Kucnopoacoaepkaiye opraHn4ecKue
coequHeHus’

85

AMUHBI: K1accuukanys, CTpoeHue
MoJIeKy1, o0iras ¢popmyia, u3oMepus,
HOMEHKJIaTypa ¥ (pu3HuecKre CBOMCTBA

86

87

88

XUMHUYECKHEe CBOMCTBA aln(aTHIecKux
aMUHOB

AHWIVH: CTPOCHHE aHWJINHA, OCOOCHHOCTH
XMMHUYECKUX CBOMCTB aHWJINHA
CrniocoOblI nosty4eHus 1 IpUMEHEHNE
annpaTnIecKuX aMHHOB

89

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepus, (pU3ndecKue CBONUCTBA.
OtnenbHBIEC IPEACTABUTEIH Ol
AMUHOKHCIIOT

90

91

92

XUMHYEeCKHE CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOrNYECKOe 3HAUCHINE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

benku kak npupoIHbIE TOJTUMEDHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKUE CBOUCTBA OEIIKOB

93

A3OTCOI[CP)K3.H.II/I6 TCTCPOUHKIINICCKUC
COCAUHCHUS. HYKJ'IeI/IHOBI)Ie KHUCJIOTHI.
COCTaB, CTPOCHUEC U OuoJoruyeckas POJIib




94

[IpakTuyeckas padora Ne 4. Perenue
SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A3oTCcoepKaIre OpraHnIecKue
coequHeHus’

95

[IpakTuyeckas padora Ne 5. Perenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnio3naBaHne OpraHMYECKUX
coeuHEHuN'"

96

KonTtponsHast pabora o Teme
"A3oTcozepKalue OpraHn4ecKkue
COEJIUHEHUS '

97

98

99

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLHs U
IIOJIMKOHACHC AU

[TnacTtmaccel. YTunuzanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIN
CHUHTETHUYECKNE KayuyKU. Pe3nHa

100

Bomokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJ’II/IMepI)I CIIenuaJIbHOro
Ha3HA4YCHUA

101

102

[TpakTnyeckas pabora Ne 6. Pemenue
AKCMEPUMEHTAIBHBIX 33/1a4 110 TeMe
"PacnioznaBanue mactMacc ¥ BOJOKOH"

O000111eHUE U CUCTEMATU3ALUS

U3yYEHHOI'0 MaTepuaia o Teme
"BbICOKOMOJIEKYJIISIPHBIE COSIMHEHUS




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

15



11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bceero Kontpoapueie  Ipaxkruueckue fI[SY'—IeHI/Iﬂ :)Iﬁ[:bal;OBaTe.]Ibele
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3JIeMeHT. M30TOomns!
5 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YKCIIa
3 Krnaccudukanus XuMA4eCKHX 3JIEMEHTOB (S-, 1
p-, d-, f-aemenTsI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM 1
opOuTasam
DNeKTPOHHBIE KOH(DHUTYpaAITUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUM
6 DIIeKTPOHHBIE KOH(UTYpPAIIUA HOHOB. 1
DIIEeKTPOOTPUIIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepuonnueckas
7 CHCTeMa XUMHYECKHUX daeMeHToB JI. 1. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpHUEH
CTPOCHHMSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoIaM
9 CucreMaru3anus 1 0000IIeHUe 3HAHUH 10 1




TEMC

10

11

12

Buael xumudeckoii cBsI3u. MexaHHU3MBI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b. MexMOIIEKyIIIpHbIE
B3aNMMOICHCTBHS

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM
[IpeacraBiaeHUs 0 KOMIUIEKCHBIX
COCJIMHEHUSX . COCTaB M HOMEHKJIATypa

13

BemectBa MOneKyIsspHOro u
HEMOJIEKYJISIPHOTO CTpOeHUs. THIbI
KPUCTAJNINYECKUX PEILIETOK U CBOWCTBA
BEIIECTB

14

15

16

[IoHsATHE O AMCTIIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOJJIOUIHBIX PACTBOPAX
HcTrHHBIE paCTBOPBI. HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoObI BbIpaKEeHHS KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3a1a4y ¢ MCIoab30BaHUEM ITOHATHN
""MaccoBast 107151 paCTBOPEHHOTO BeliecTna',
"MoJsipHast KOHIIeHTparus"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zaius 1 000011IeHNE 3HAHUHN 110
TeEME




20

21

22

Kontponsnas pabora no Temam "Crpoenue
aroMa. [lepuoauueckuii 3aKOoH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX

snemeHToB Jl. 1. Menpneneena”, "Crpoenne
BelecTBa. MHOrooOpasue BeniecTs"

Knaccudukanus XuMU4IeCKIX PEeaKIfii B
HEOPraHWYECKON M OpraHMYeCKOM XUMHUH.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TIPU
XAMUYECKHUX PEAKITUAX

TernoBbie 3¢ (HEeKTh XUMUYECKUX pPEaKInil.
TepMoxumuueckne ypaBHEHUs

23

24

25

Brruncnenus mo ypaBHEHHSIM XUMHYECKUX
peaKIuii 1 TePMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XUMUUYECKOHN peakiinu, e
3aBUCHUMOCTH OT Pa3IMUHBIX (PAaKTOPOB.
Karanus u katanuzaropsl

I'omoreHnsIe U TETCPOTCHHLIC PCAKIINU

26

27

28

[IpakTuueckas pabora Ne 1 no teme
"BiusHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMUYECKOU peakiuu'

OOpaTtuMble 1 HEOOpAaTUMBbIE PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BnusiHue pa3nu4HbIX (PaKTOPOB Ha
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS"

29

DnekTponuTrHieckas aucconuanus. CHuibHbIE
U ciabbie IeKTpoauThl. CTeneHb




JUcconruanuu

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoansiii mokasatesns (pPH) 1
pacTtBopa

31 I'maponus coneit. Peakiuu, npoTekaroniye B 1
pacTBopax AJIEKTPOJIUTOB
[IpakTuyeckas padora Ne 3 mo reme

32 "XUMHUYECKHEe PEaKIui B pacTBOpax 1
3JIEKTPOJIUTOB"
OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIC

33 peaknuu. BaxxHei e OKUCIUTENN U 1
BOCCTAHOBUTEIIH

34 Meto1 3JeKTPOHHOTO (3JICKTOHHO-HOHHOTO) 1
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACILIABOB 1
BEIIIECTB

36 Pemenne 3a1a4 pa3nuyHBIX THITIOB

37 Pemenue 3a1au pa3nuyHbIX TUIIOB

38 CucreMmarusanyst 1 0000IIIeHEe 3HAHUH 110 1
TeMe " XUMHUYECKHe peakiuu'

39 KonrponsHas pabora no Teme "Xumuueckue 1
peakuun”
[Tonoxenne Hemetamios B [lepuoanueckoit

40 CUCTeME XUMHUYECKHX dneMeHToB [I. 1. 1
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Ou3nUeckre CBONCTBA HEMETAIIOB

41 AnoTpornus HeMeTayuioB (Ha puMepe 1

KUCJIOpOo/Ia, cepsl, pocdopa u yrieposa)




Bonopon: monmydenue, puandeckue u

42 XMMHYECKHE CBOMCTBA. [ 'uapu bl
["anorensl: HaX0XI€HUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHus1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
I"anorenoBonopoabl. Baxkunenue

44 KHCIJIOPOJICOACPIKAIITNE COCTUHECHHUS
raJloTeHOB
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOObI

45 nosryueHus ranoreHoB. [Ipumenenue
TaJIOTEHOB M X COCIUHEHHIA
[IpakTuueckas padora Ne 4. Perenune

46 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"
Kucnopon: naboparopHsie u

47 MIPOMBITIICHHBIE CITOCOOBI MOTyYeHHS,
¢uznyeckue U xumudeckue cpoiictra. O30H.
[TpruMeHeHHe KUCI0poaa U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0JI€HUE B PUPOJIE, CIIOCOOBI

50 NOJy4YeHUsI, PU3NIECKHE M XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopoi, CyabGuabI

59 Kucnopopaconepkammne coeTMHEHHS CEPHI.
Oco0GeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [TpakTuueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "'Cepa u




eé coequHeHus"

A30T: HAX0XKJACHUE B IPUPOJIE, CIIOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMHYECKHUE
CBOWCTBa. AMMHAK, HUTPUIBI

55 Kucnopoconepxaiiue coeJMHEHNS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCTMHEHUH.
A3oTHBIE y100peHus
docdop: HaAXOKAECHUE B IPUPOJIE, CIIOCOOBI

S7 NOJy4YeHUsI, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopconepxarne
kucnotbl. Conu pocopHOI KUCTOTHI

59 [Tpumenenue pocdopa u ero coeTMHESHUH.
®Dochopubie y1oOpeHus
[IpakTrueckas padora Ne 6. Perrenune

60 IKCIIEPUMEHTATBHBIX 33124 0 TeMe "A30T U
dbocdop 1 UX COeTUHEHHS
VYraepoa: HaXxoXAEHUE B IPUPOJIE,

61 AJIOTPOIHbIE MOAUUKALINUY; (PU3HYECKHE U
XUMHYECKHE CBOMCTBA, MPHUMEHEHHE

62 Oxcun yraepoaa(ll), okcua yriepona(lV),
yroJjibHasi KUCIIOTa U €€ coNn

63 Pemenne 3a1a4 pa3nuIHBIX THITIOB
Kpemuuii: HaxoxeHre B IPUPOJIE, CIOCOOBI

64 NoJy4YeHus1, GU3NIeCcKue U XUMUUYECKHUE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUeBas KHCIIOTA,




CHJINKAThI

HpI/IMeHeHI/IC KpEMHHA U €TO COG,I[HHCHHﬁ.

66 CrekI10, ero MmoJiy4eHue, BUIbI CTEKIIa

67 Pemenue 3amay pa3aMvHBIX THIIOB

68 CucreMaru3anus 1 0000IIeHIe 3HAHUI 10
teme "Hemeramnsr"

69 KoHnTtponbhas padota no teme "HemeTamisr"

20 AHanu3 pe3yJabTaTOB KOHTPOIBHON PabOTHI,
KOppEeKLHUs OIIHO0K
[Tonoxxenue meramioB B [lepuoauueckoit

7 CHCTEME XMMUYECKHUX JJIEMEHTOB.
OCo0EHHOCTH CTPOCHUS DIEKTPOHHBIX
000JI04EeK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAJIOB.
[IpumeHeHHEe METaIIOB B OBITY U TEXHUKE

73 Cnnassl MetamnoB. Kopposus meranioB

74 Pemrenne 3am1a4 pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKHM PsiJ] HAMIPSKSHUIA

75 MeTanoB. O6mue crocoObl TOMyUeHus
METAaILJIOB
O6mias xapakrepuctruka metauioB |A-
rpynmsl [leproaudeckoit cucTeMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
noiydyeHue, PU3NIeCKue 1 XUMHUIECKHEe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

77 OO6mas xapakrepucTika Metaios [A-

rpynnsl [leproguaeckoii cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Maraui u

KaJIBIIWIA: TIOJy4YeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JK€cTkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS

AoMUHUE: TTONTyYeHUE, GU3HIECKUE 1
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

AMdoTepHbIE CBOMCTBA OKCH/IA U
TUAPOKCHUIA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pPUMEHEHHE

81

Pemenne 3aa4 pa3/IM4HbIX TUIIOB

82

83

84

[TpakTuueckas pabota Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Meraisl [N1aBHBIX OArpynm'

OOImast XapaKTepHCTHKa METAJIIOB
no0ounbIx noarpymn (b-rpyrmm)
[TeprogryecKoll CUCTEMbI XUMHYECKUX
3JIEMEHTOB

dusznyeckue U XMMAYECKHE CBOMCTBA Xpoma
H €r0 COeIMHEHUM, X MMPUMCHCHUC

85

Baxueiire coeIMHEHNS] MapraHia.
ITepmanranaT Kayiusi, €ro OKUCIUTEIbHbBIC
CBOMCTBA

86

87

(DI/ISI/I‘-IeCKI/Ie U XUMHUYCCKHUC CBOﬁCTBa JKeJie3a
u ero coeauHenui. [lonyuenue n
MIPUMEHEHUE CIUIABOB KEJe3a

dusznyueckue U XUMUYECKHE CBONCTBA MeIU U




€€ COCIMHEHMM, NX IIPUMEHEHNE

dusznyeckue ¥ XUMAYECKHE CBOMCTBA IOHMHKa

88 U €T0 COCJIMHEHUH, X MPUMEHEHHE.
I'mapoxcoKOMILIEKCHI IMHKA
[TpakTnueckas padora Ne 8. Pemenue

89 SKCIIEPUMEHTANIBHBIX 3a]1a4 [0 TeMe
"MeTabl MOOOYHBIX MOATPYII'”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o001IeHre ¥ CUCTEeMAaTHU3aUs H3YYEHHOTO
Marepuaia mno teme 'Mertamisr"

92 KoHnTtponbHas padota mo teme "Mertamibr”

93 AHanu3 pe3yJbTaToB KOHTPOJIBEHOU PadOTHI,
KOppEeKLHUs OIIHO0K
Ponb xumuu B o0ecrieueHnu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIECTB
HayuHble MpUHIMITBI OpraHU3aIHH

95 XMUMHUYECKOT0 TIPOU3BO/ICTBA.
[TpoMmsblIIIEHHBIE CITOCOOBI MOTyYeHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUUECKOE 3arpsA3HEHUE OKpYKarolen
CpeZibl M €ro MOCJIeACTBUS

97 XuUMHS U 30pOBbE YETOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumus numiy. Ponbs xumun B o0ecrieueHuu
NUILEBON 6€30M1acCHOCTH

99 Kocmernueckue u napgromepHbie CpecTBa.

BriToBag xumug




XuMHS B CTPOUTENLCTBE. BaxkHeime

100 CTPOUTEIILHBIE U KOHCTPYKITHOHHBIC 1
MaTepuaibl
101 XuMUs B CENBCKOM XO35IHCTBE. 1
Opranudeckue 1 MUHEpaJIbHbIE YA00pEeHUs
102 Cucremarusanys U 0000IIeHUE 3HAHUHA 110 1
TeMe
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






