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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCITUTIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

UH(GOPMAIIMOHHO-METOMYECKAsl, peajn3alusi KOTOpoi oOecreynBaeT MoJydeHne
MIPEICTABIICHUS O LIETISX, COJEPKAHMUH, OOIIeH cTpaTeruu oOy4YeHHs, BOCTIUTAHUS
U pa3BUTHS OOYyYalOLIMXCS CpPEACTBAMHU MpeaMeTa, H3y4yaeMoro B paMKax
KOHKPETHOTO MpoQuis;

OpraHu3allMOHHO-TUIAHUPYIONIasi, KOTOopass MpeayCMaTpuBaeT  ONpeleeHUE:
MPUHITUTIOB CTPYKTYPHPOBAHUS M TOCJIEIOBATEILHOCTH M3YYCHHS Y4eOHOTO
Marepuala, KOJWYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOJXOJ0B K
(bOpMHPOBAHUIO COAEPIKATETHLHON OCHOBBI KOHTPOJISI U OLEHKU 00pa30BaTeNIbHbBIX
JOCTHXKEHUM O0y4arolMuXcs B paMKax UTOTOBOM aTTecTaluud B (opMe €IMHOTO
roCcyJapCTBEHHOI'O 3K3aMeEHa 110 XUMHH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:
yCTaHaBIMBAaE€T WHBApPHAHTHOE TMPEAMETHOE COJEep’KaHue, O0sA3aTeIbHOE IS
U3Y4YeHUs! B paMKax OTAENbHBIX MpoQuiel, MpeaycMaTpyuBaeT pacupeneieHue u



CTPYKTYPHUPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSM/pasenaM Kypca;

na€T TpUMEpPHOE pachpeesieHne y4eOHOTO BPEMEHH, PEKOMEHAYEeMOTro MJis
U3YYEHUS OTIIETBHBIX TEM;

npeajiaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YyUEHUsI YYEOHOro Marepuaia C
y4€TOM JIOTMKH TOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX M MEXKIIPEIMETHBIX
CBSI3€;

TA€T METOJUYECKYI0 HHTEpIpeTaluio Ieledl U 3ajad u3ydyeHus MpeaMera Ha
yrayOa€HHOM YpOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CUCTEME CPEIIHETO
obmiero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
pE3yNbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO OOIIETO
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAKKE C YUYETOM
OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHBIX JEUCTBUN oOydaromerocs I0
OCBOCHHIO COJIEPKaHMS IPEIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH collepikaHusl yueOHOro mpeaMmera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HAMPABIECHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHuentyalbHbIMH TonoxkeHusmu @OIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHUS Ha YPOBHE CpeIHEro oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYyYEHHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs] CHELHMAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO Mpo(ecCHOHATBHOIO
oOpa3zoBanus. B 3Tol CBs3M H3ydeHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U yrayOJIeHHEe TEeOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduih
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmIaHUPYyEeMbIM pE3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPpaMMBbl CpeAaHEro oOIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE€ Ha pELICHHE 3a]ay
BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE Yy HHX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMI palMOHATU3alUK y4eOHOro TpyAa |



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisiomuMu ipeAMeTa «XUMHUs) Ha YPOBHE YIIyOJEHHOTO H3Yy4eHUs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cojepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YBENMUYCHUS OOBEMAa B3HAHWMA O XUMHYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOEHUHM BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKaHUS PEAKIU, paCCMATPUBAEMbBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuopnueckou
CUCTEMBl ~ XHMHYECKHX  JJICMCHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUUYECKHUX TMPEJCTABICHUSAX O CTPOSHUU aToMa. XMMHUYECKas CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ pEakuuid  JomojHseTcs  (QOPMUPOBAHMEM  MpPEACTaBICHUNA 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIhii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMUSHUE CMEXKHBIC MPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOLIHOCTh
METOJIOB MO3HAHMS, OONTHOCTh 3aKOHOB UM TEOPUW B XMMHUH U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUU, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJIN3a, MPEIACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO e BpemMs B coaepkKaHMM IpeAMeTa i1 KJAaCCOB XMMHUKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOMl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE

TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
NeATEIbHOCTH YEJIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJIbTYpbl. Pelenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE M3YyYEHHS NpeAMeTa Mpearoaraet
peanu3anuio TakKuX LeJeH, Kak:
dbopMupoBaHHE  MPEACTABICHUH: O  MaTepHalbHOM  €AMHCTBE  MHpa,
3aKOHOMEPHOCTSX U IM03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00€ClEeUEeHUU YCTONYHMBOTO Pa3BUTHS
YeJIO0BEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUYECKOMN, SJHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECMEUECHUHU PALMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHMSI W OO KyJbTypbl 4YEIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHUSI K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpexne;
OCBOCHME CHCTEMBl 3HAHUH, JEXKAIIMX B OCHOBE XHMHMYECKOM COCTAaBIIAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTANbHBIX MOHATUN, 3aKOHOB U
TEOpUl XMMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHMM BEUIECTBA HA Pa3HBIX
YPOBHSIX ~—  ATOMHOM,  HWOHHO-MOJIEKYJISIPHOM,  HaJIMOJEKYJISPHOM, O
TEPMOJIMHAMMYECKUX M  KUHETUYECKUX  3aKOHOMEPHOCTSAX  MPOTEKaHUs
XUMHUYECKUX PEaKUUi, O XMMUYECKOM PaBHOBECHHU, PACTBOPAX W JUCIEPCHBIX
cUCTeMax, 00 OOIIMX HayYHBIX MPUHIIUIIAX XUMAYECKOTO MMPOU3BOJICTBA;



dbopmupoBaHre y OOYydYaIOIMMXCS OCO3HAHHOTO TOHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHWYECKHX 3HAHUU 11 OOBSCHEHHS KIIOYEBBIX HICH M TIpoOsIeM
COBPEMECHHOW XUMHH, JJII OOBSICHEHUS W MPOTHO3UPOBAHUS SBICHUMA, MMEIOITUX
€CTECTBCHHO-HAYYHYIO TPHUPOJY; TPAMOTHOTO DEUICHHUS MPOOJIEeM, CBS3aHHBIX C
XAMHEH, TMPOTHO3UPOBAHUS, aHAIM3a W OICHKH C TMO3UIUN HSKOJIOTHUYECKOM
0€30MacHOCTH TOCHEACTBUN OBITOBOM ¥ MPOW3BOJCTBEHHON EATEIHLHOCTH
YEeJIOBEKa, CBS3aHHOM C XUMHUYECKAM IPOU3BOACTBOM, WCIIOIH30BAHUEM U
nepepaboTKOM BEIIECTB;
yIayOJIeHHe TPEICTaBICHUM O HAYYHBIX METOAAaX IMO3HAHMs, HEOOXOIUMBIX MJIs
NpUOOPETEHUs] YMEHHUI OpPUEHTUPOBAThCS B MHpPE BEHIECTB U OOBSICHEHUS
XUMUYECKUX SBJICHUH, WMEIOMNUX MECTO B TMpUPOJAE, B MPAKTHYECKOU
JEATEeTLHOCTH U TTOBCETHEBHOM KU3HHU.

B nmane peanuzanuu MepBOOYEpPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKUIMNA TETOCTHOM CHCTEMBl CPEIHEro oOmiero o0pa3oBaHUs NMPU U3YYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE 1IEeTU U 3a]]a9H, KaK:
BOCIIUTaHNE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPOABI, YBOKCHHUSI K
polieccy TBOPUYECTBA B 00JIACTH TEOPETUYECKUX M MPUKIIAIHBIX UCCIEAOBAHUM B
XUMUHU, (OPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH;
pa3BUTHE MOTUBAIIMU K OOYYEHUIO U MO3HAHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEYEIIOBEUECKHUX IIEHHOCTEH;
pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, WHTEUICKTYalbHBIX M TBOPYECKHUX
crocoOHOCTeH o0yuaromuxcs, GOPMHUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO0 KaK YCJIOBHUIO YCIEIIHOMN
npoheCCUOHAIBHONM M OOIIECTBEHHOU JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;
dbopMHpoBaHUEe YMEHUN M HABBIKOB PAa3yMHOTO TMPHUPOJONOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJbTYpBHl, TPUOOpPETEHHE OMbITa OOICCTBEHHO-TIONC3HON
AKOJIOTUYECKOU JCSITSILHOCTH.

OO61Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, TPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BaJleHTHbIE BO3MOXXHOCTM aToMa YIJIEpoJaa. XHMHUYECKas CBSA3b B
OpPraHUYECKUX COCAUHEHMSX. Tulbl TUOPUAM3ALMK aTOMHBIX OpOuTaneit
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHAas U TporHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX CcOoequHEeHUH. MoeKkyaspHble W CTPYKTYpHBIE  (OPMYIIBIL.
CtpykrypHble (OpMYJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie QPEKTH B MOJIEKYIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccupUKaMK OpraHuyeckux BeniecTB. lloHarue o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHasibHbIE Ha3BaHUSs
OTAEJBHBIX ITPEACTABUTEIICH.

OcobenHoct U Kiaccuukaius OpraHudecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJBLHBIE PEAKIIMU B OPraHUYECKOW XUMUHU.

DKCIEPUMEHTAJIbHBIE METOJIbl HW3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIIBITHI 10 IPEBPALICHUI) OPTraHUYECKUX BEIIECTB INPU HArPEBAHUU
(maBneHue, OOYTIWBAaHWE W TOPEHHUE), KOHCTPYUPOBAHWUE MOJEIEH MOJEKYI
OpTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AlIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, TopeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOAIKaHOB. CrocoObl MOJTYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKEHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, - U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUHMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CriocoObl MOMYyYEHUS U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopobl (apeHsl). ['oMolorudeckuid psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHNPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHbIX KiIaccoB (oOecuBEeYMBAHUE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ Kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienre 0 MexaHu3Me peakUuuid HYKICOPUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnpa. dusnueckue cBoiictBa ¢deHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psifbl ajbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE alIbJIETHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CrIocoObl OTYyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKMPOB, COAEPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapuIbl: TIIOKO3a, (GpPYyKTO3a, Tajlakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHUpPTa JAUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), Bzaumoneincreue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
¢denomnb», «KapooHoBbie KUCTOTHI. ClI0KHBIE 3()UPBD).

A3oTcoaepxaliye OpraHnvecKue CoeJUHEeHUs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYEeCKue; IEepBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIusSHUE TPyl aTOMOB B MOJeKyJe aHuiauHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwiMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe anudarndeckux amuHoB. [lonyuyeHue aHuIMHA U3
HUTPOOEH30Ia.

AmuHOkucnoTel. HomeHknaTypa u nuzomepus. OTaenbHble IPEeICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcomepkalpe ~— OpraHhyeckue — coeaumHeHus» U «Pacmo3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHbIE COeIUHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHASI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETaxX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeEJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpOTPO(PHBIA TUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IBIXaHHWE, OEJKH, VYIJICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU dnemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX dJIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NeprUOIUYECKOTO 3akoHa U llepronnyueckoil cucTembl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB MO TrpynnaMm ¢ IepuoiaM. 3HayYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBSI3U. [0S pHOCTD, HAIIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W NpPEeBpallcHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakiuu. Kataiu3 u kaTanu3aTopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMHueckoe paBHoBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble MW clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lIoKEHHUE TMEPOKCUJA BOJIOPOJa B NPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIMU ¢ TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme Kuciopoacoaepkaime



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kucinopoaa. @U3NUECKe U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCAUHEHUM.

Azor. Haxoxxnenue B mnpupoe, cHocoObl NOIy4YeHHUs, (QU3MUECKHe U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COCAMHEHUN. A30THBIE YJOOpPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpuUpoAe. AJJIOTPONHBIE  MOAM(PHUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. IIprMeHeHne mpocThIX BellecTB, 0Opa30BaHHBIX YIIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKIO0, ero NoJy4eHne, BUIbl CTEKIIA.

[Tonoxenne metamoB B [leprnoandeckoil cucteMe XUMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsANl  HaNpspkeHWil  metamwioB.  OOImMe  CrocoOsl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapakrepuctka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX dyieMeHToB. Harpuii u xkanmii: mnomydyenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCIUHEHUN.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u



XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHEHHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XUMUIECKHE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMa(ll), xpoma(Illl) m xpoma(VI). XpomaTel u JuXpoMaTthl, UX
OKHUCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeHEHHE Xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

du3nuecKue U XUMUYECKUE CBOWCTBA JKeJie3a M €ro coequHeHuil. OKCUpl,
rugpokcunsl u conu xkene3a(ll) u sxenesa(Ill). [lonyuenne u npuMeHeHUE Keye3a
Y €r0 CILUIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1e04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTasuibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TTOMYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEW CPEAbl U €ro IOCIEACTBUA.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.



XumMusi ©W 340poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. I[lpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

Kocmernueckne u mnapdromepHbie cpeicTBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKJIO, KepaMmuKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUMU, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAI[MK BEIIECTBA B pacTBOpe, JOJIM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKaius, MepuoaudIHOCTh, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IeJIb, MOJICIINPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIEC, TOILIUBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npermaparoB, IPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAIIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBMM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpEIMeTa «XWUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIFHOCTH U CAaMOOTPE/ICIICHUIO; HATMYNE MOTHBAIIMH K
OOy4EHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyuJaroluxcs B IpoLecce peaan3auuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTHYECKOW JEATEITLHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIOPSJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUJIOB YY€OHOU ACITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

yYBOXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUYECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU W MOCIECIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MpoPecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a3oBble JIOrHYecKUe AeMCTBUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KiIacCU(UKAIMKU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUEHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuMu — MpU pElIeHWH Y4YeOHBIX IO3HABATENbHBIX M IPAaKTHUYECKUX 3anad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KayeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTU4ecKHe) 3HaKh WU CHMBOJIBI, dopmynel,  abOpeBUATYPHI,
HOMEHKJIATypy;UCH0Ib30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA HATJISAHOCTH.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBaTh UIeH, GOPMYIUPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaanu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Leld U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU Y4YeOHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BbIOMpaTh HaunboJiee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKUHUSX; OCYIIECTBIATh CAMOKOHTPOJIb JAESITEIIbHOCTH
Ha OCHOBE CaMOAaHaJIM3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM
10 OCBOEHHIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYaIUsX, a TAK)KE B peabHBIX )KM3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C XUMHEH. B
nporpaMme MO XHMHMHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XuUMHsI»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTepHUasoOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbI
YEJIOBEKa, a TaKXe 3SKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BIAJCHUE  CHUCTEMOM  XUMHUYECKMX  3HAHMW, KOTOpas  BKJIKOYAECT:
OCHOBOIIOJIATAOIINE ITOHATHS — XMMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), H30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOTH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS BHEPrUM NP XUMUYECKUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUd, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTsl I u Il pona);
(dakToJIOTHUYECKHE CBEICHHSI O CBOMCTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepadOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS NPHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEaKUUA U PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEJICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U TPOCTPAHCTBEHHOI'O CTPOCHHS],



c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenknatype (IUPAC) u npuBoauTh TPUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIUIEPHH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TVIMIMH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWUJIMH, JUBHUHUJ, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IPYTHEC);

chOpPMHUPOBAHHOCTh YMCHHUS OIPEICTATh BHUJ XHMHUYECKOH CBS3M B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATH TIOJIOKEHUSI TEOPHH CTPOCHUS
oprannyeckux BemiectB A. M. bytiepoBa 11 00bICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJI0AIKAHOB, aJKCHOB, aJKaJUCHOB,
aJKMHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB, CIUPTOB, aJbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WJUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXKAY HUMU  YpPaBHECHUSIMHU
COOTBETCTBYIOIIIUX XUMHYECKMX PpEaKIUi C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKIAaTh HAa KOHKPETHBIX MpPUMEpPaX
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH U THIIa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M ), B3AUMHOTO BJIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
MeTOJaX MMO3HAHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, dKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHEIC orieparuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4CHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIINM;



c(OPMUPOBAHHOCTh YMEHHII: BBIABIATH B3aMMOCBSA3b XUMUYECKUX 3HAHHUM C
MNOHATUSAMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pPACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  IOCHIEJICTBUSL  OBITOBOW U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOJIb30BATh MOJYYCHHbIEC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pELICHUIN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OKCIIEPUMEHT (MOIYYEHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
6e3omacHoro oOpameHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa KOJOTMYECKH 11e51ecO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBbS, OKPYXKAOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIci nmokaszarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHasi U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIHUIO, IepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.

11 KIIACC



[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHmdeckas
XAMUSDY OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEIICHHH TPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMALMs, CTENEHb IUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJMTHUYECKON TUCCOLUALMNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MeEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHCTEMax;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(pOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUUECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—4ETBEPTOrO MNEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3yYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4yHON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbBI ONpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeacTBa MaccoBoil nHGopmanuu, IHTEepHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB
Ne HanmeHnoBaHue pa3aesioB U TeM K n JyiekTpoHHbIE (IU(PPOBLIE)
n/n NMPOrpamMMbl Bcero OHTPOJILHBIC PaKTHYECKHE o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
IIpeaqmeT opraHndecKou . . .
11 Tgo Hrﬂ '(IJT pore:;;o raE;?eth;Ex 8 https://foxford.ru/wiki/himiya/teoriya-stroeniya-
' p pv p organicheskih-soedineniy-a-m-butlerova
coequHenuii A. M. byrneposa
Hroro no pazneny 8
Pa3nes 2. YrueBoaopoasl
IpenebHble YITEBOIOPOIb — https://foxford.ru/wiki/himiya/alkany-
2.1 P yr p 5 gomologicheskij-ryad-stroenie-nomenklatura-
aJIKaHBl, IMKJI0AJKaAHBI izomeriya
Hellne I bHELE VIICBOIODOILL: https://foxford.ru/wiki/himiya/alkeni-
2.2 pea yr AOPOABL. 14 1 govologicheskii-ryad-stroenie-nomenklatura-
JIKCHBI, aJIka/ICHBI, aTKHHbI izomeria-fizicheskie-svoistva
23 ApoMaTn4ecKue yrieBoaoposl 8 https://foxford.ru/wiki/himiya/gomologicheskiy-
' (apennr) ryad-arenov
24 [IpupoiHBIE HICTOYHUKHU 4 https://foxford.ru/wiki/himiya/prirodnye-
' YTJIEBOOPOIOB U UX IepepadoTka istochniki-uglevodorodov
25 l"anorennpon3BoiHbIE 4 1
YIJI€BOJOPOIOB
Hroro 1o pasueny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://foxford.ru/wiki/himiya/stroenie-
11 1 P -
31 Crprs:. Dexon klassifikatsiya-i-nomenklatura-spirtov
KapOoHunbsHbIE COeTUHEHUS: ) e . .
3.2 ATBICTHTE 1 KeToHEL Kap6oHOBb® 21 1 https://foxford.ru/wiki/himiya/gomologicheskie-

Kucao0Thl. CrioxkHble 3¢upsbl. JKupsl

ryady-aldegidov-i-ketonov



https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
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https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
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https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov

3.3

YrieBoanl

9

https://foxford.ru/wiki/himiya/klassfikatsiya-
stroenie-i-izomeriya-uglevodov

Uroro no pazgeny

41

Pa3znen 4. A30Tc0uepmamne OpPraHun4eCKue COCANHCHU A

https://foxford.ru/wiki/himiya/stroenie-

4.1 AMUHBI. AMUHOKUCTIOTBI. benku 12 klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/aminy-anilin
HWroro no paszaeny 12
Pa3zjaed S. BeicokOMOJIEKYIsIDHBIE COeIMHEHUS
5.1 BrICOKOMONIEKYISIPHBIE COEAUHEHUS 6 https://foxford.ru/wiki/himiya/kauchuk-rezina
Hroro no pasueny 6
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
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https://foxford.ru/wiki/himiya/kauchuk-rezina

11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m NporpamMmbl Bcero KO; TPOJIBHBIE Hpﬁamnqecxne o0pa3oBaTe/ibHbIE PeCypPChl
padoTsI padoThI
Paspnen 1. Teopernueckue 0CHOBbI XUMHM
C T 7 L .
3aT1<po fiHS:nganqeii I;giiii:f;ﬂ https://foxford.ru/wiki/himiya/periodicheskaya-
1.1 PUOA 1 9 sistema-kak-graficheskoe-otobrazhenie-
XMHMH%CKHX dmementos J1. 1. periodicheskogo-zakona
eHJIieseeBa
12 CtpoeHue BelecTna. 11 1 https://foxford.ru/wiki/himiya/modeli-
' MHuoroo6pasue BemecTB stroeniya-atoma
https://foxford.ru/wiki/himiya/himicheskie-
1.3 XHUMHYECKUE PEaKITUN 19 1 3 uravneniva
Hroro mo pasueny 39
Pasznen 2. Heopranuueckasi xummusi
https://foxford.ru/wiki/himiya/osobennosti-
2.1 HemeTasst 31 1 3 stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-
2.2 Meraunsl 23 1 2 stroeniya-i-svoystv-metallov
Hroro 1o pasueny o4
Pa3zgen 3. XuMus u ;Ku3HL
31 MeTtoapl MO3HAHUS B XUMHH. 9 https://foxford.ru/wiki/himiya/himicheskaya-
' XuUMHUSA U )KU3HD promyshlennost
Hroro mo pasueny 9
OBILIEE KOJIMYECTBO HACOB I10 102 4 3

[TPOTPAMME



https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://foxford.ru/wiki/himiya/himicheskie-uravneniya
https://foxford.ru/wiki/himiya/himicheskie-uravneniya
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/himicheskaya-promyshlennost
https://foxford.ru/wiki/himiya/himicheskaya-promyshlennost

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB
Ne DJIeKTPOHHbIe HUMPOBLIE
Tema ypoka Kourpoa, IMpakTuyeck P i pp
n/n Bcero = Hble oOpa3oBaTe/ibHbIE pecypchl
ue padoThbl
padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON https://foxford.ru/wiki/himiya/ponyatiy
1 XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu 1 a-ob-organicheskom-veschestve-i-
OPraHUYEeCKUX COCTUHEHUMN organicheskoy-himii
DJIEKTPOHHOE CTPOEHUE aTOMa yIJiepo/ia
2 (oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS). 1 https://foxford.ru/wiki/himiya/osobenn
BanenTHrle BO3MOXXHOCTH aToOMa osti-stroeniya-atoma-ugleroda
yriiepoaa
CT T Has TCOpUA OPraHUu4YCCKUX e e . . .
PYKTYP N p p https://foxford.ru/wiki/himiya/tipy-i-
coeTMHCHUI. MeXxaHn3Mbl 00pa30BaHuUs - - ;
3 N 1 mehanizmy-reaktsiy-v-organicheskoy-
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa himii
cBsI3el —_
Buner nzomepun: cTpykTypHas, AT .
A p PYKTYP https://foxford.ru/wiki/himiya/vidy-
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 1 ST -
4 harakteristiki-i-mehanizmy-
3¢ deKTh BvMoneKynax OpraHuYeCKUX obrazovaniva-himicheskoy-svyazi
COEIMHEHUH
T https://foxford.ru/wiki/himiya/teoriya-
€0pHUsl CTPOEHUSI OPTaHUYECKUX 1 - - - e
5 5 A M. BvIenosa stroeniya-organicheskih-soedineniy-a-
coenuaeHuit A. M. bytruep m-butlerova
ITpencrasinenue o kimaccudrKauy 1 .
6 pel (rxar 1 https://foxford.ru/wiki/himiya/osnovy-
CHUCTEMaTHUYeCcKasi HOMEHKIaTypa - ;
nomenklatury-organicheskih-veschestv
(IUPAC) oprannyeckux BEUIECTB
7 Knaccudukanus peakiuii B opraHu4ecKoi 1 https://foxford.ru/wiki/himiya/klassifik
XUMHAN atsiya-uglevodorodov
8 Cucremarusanus 1 0000IeHNe 3HAHUHT 1

10 TEMC



https://foxford.ru/wiki/himiya/ponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiya/ponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiya/ponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-uglevodorodov
https://foxford.ru/wiki/himiya/klassifikatsiya-uglevodorodov

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyina, HOMEHKIIATypa U U30MepHs,

https://foxford.ru/wiki/himiya/alkany-

9 . gomologicheskij-ryad-stroenie-
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE nomenklatura-izomeriva
CTPOEHHE MOJIEKYJI
10 dusnueckre 1 XUMHUYECKHE CBOIICTBA https://foxford.ru/wiki/himiya/himiche
ATKaHOB skie-svoystva-alkanov
HaxoyK/ICHHE ATKAHOB B IPHPOJIC. https.//foxford.ru/W|k|/r_um|va/Iaborato
11 Croco0B!I MOJIYYEHNS U IPUMEHEHUE mye-sposoby-polucheniya-alkanov
¥ p https://foxford.ru/wiki/himiya/prirodny
aJIKaHoB e-istochniki-uglevodorodov
[uknoankansl: obmas popmya,
12 HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH https://foxford.ru/wiki/himiya/tsikloalk
CTPOCHHUSI 1 XUMUYECKUX CBONCTB, ani
CrocoObl OTyYEHUS! U IPUMEHEHUE
Pemenne pac4y€THbIX 3a1a4 HA
orpezesieHue MOJIEKYIIpHON (HOpMYIIbI
13 OPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOAAIINX B
ero cocraB. CucremMaTu3anus u
000011IeHNEe 3HAHMI 10 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011ast . .
(hOPMyJTa, HOMEHKTATYDA, STEKTPOHHOE https.//f(_)xford._r_u/W|k|/h|m|\(a/alken|—
14 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII govologicheskii-ryad-stroenie-
Cp p p Y. nomenklatura-izomeria-fizicheskie-
TPYKTYpHas U LUC-TPAHC-U30MEPUS svoistva
AJIKEHOB DAL AL
15 duznyeckre 1 XUMUYECKHE CBOMCTBA https://foxford.ru/wiki/himiya/himiche
ankeHoB. [IpaBuino MapkoBHHKOBa skie-svoystva-alkenov
16 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE https://foxford.ru/wiki/himiya/primene
aIIKEHOB nie-i-sposoby-polucheniya-alkenov
[IpakTuueckas padora Ne 1 o reme
17 "TTonrydyeHune 3TUIEHA U U3YYEHUE €TI0
cBoMcTB"
18 Pemienne pacu€THbIX 3a/1a4 Ha



https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkanov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkanov
https://foxford.ru/wiki/himiya/laboratornye-sposoby-polucheniya-alkanov
https://foxford.ru/wiki/himiya/laboratornye-sposoby-polucheniya-alkanov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/tsikloalkani
https://foxford.ru/wiki/himiya/tsikloalkani
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://foxford.ru/wiki/himiya/primenenie-i-sposoby-polucheniya-alkenov
https://foxford.ru/wiki/himiya/primenenie-i-sposoby-polucheniya-alkenov

OIIpeJIeTICHuE MOJIEKYIIAPHOI (hopMyIbl
OpPraHUYECKOI'0 BELECTBA

AJKaTueHbl: CONPsHKEHHBIC,

https://foxford.ru/wiki/himiya/alkadien

19 HN30JIMPOBAHHBIC, KYMYJIIMPOBAaHHBIC. y
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX https://foxford.ru/wiki/himiya/alkadien
IMIEHOB y
CriocoO0bI MoTydeHUs U IPUMEHEHUE e .
i p https://foxford.ru/wiki/himiya/alkadien
21 ankagueHoB. I Tommmepuzanus. Kaydyk. y
Pe3una
AJKUHBI: TOMOJIOTHYECKHH PsijI, 001as
29 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U https://foxford.ru/wiki/himiya/stroenie-
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, nomenklatura-i-izomeriya-alkinov
dbuznyeckue cBoiicTBa
23 X HMIICCKIE CBONCTRA AIKHHOB https://foxford.ru/wiki/himiya/himiche
skie-svoystva-alkinov
24 KauecTBeHHbIE peakliy Ha TPOMHYIO https://foxford.ru/wiki/himiya/himiche
CBSI3b skie-svoystva-alkinov
o5 CnocoObI MoTy4YeHus: U TPUMEHEHNE https://foxford.ru/wiki/himiya/poluche
AJIKUHOB nie-i-primenenie-alkinov
26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKluu
27 CucremaTu3aiys U 0000IIeHHe 3HAHUN
1o TeMe
ApeHbBI: TOMOJIOTUYECKUH PsIJI, O0IIIast
OpMyJia, HOMEHKJIATypa. DJIEKTPOHHOE U S
o8 E (I))CTy AHCTBCHHO® CTYI())GHI/IC Moi KV https://foxford.ru/wiki/himiya/gomolog
poctp P y icheskiy-ryad-arenov
OeH3oJ1a ¥ TOIyoJia, UX (pU3HUecKue
CBOMCTBA
29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU https://foxford.ru/wiki/himiya/himiche
3aMEILIEHUS skie-svoystva-arenov
30 XUMHUYECKUE CBOMCTBA apEHOB: PEAKITHH https://foxford.ru/wiki/himiya/himiche



https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-arenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-arenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-arenov

MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oia

skie-svoystva-arenov

Oco0eHHOCTH XUMHUYECKUX CBOUCTB

https://foxford.ru/wiki/himiya/vzaimno
e-vliyanie-atomov-na-primere-

31 zameschennyh-arenov
cTupota https://foxford.ru/wiki/himiya/vzaimno
e-vliyanie-atomov-v-molekulah
Pemenne pacy€THbIX 3a1a4 HA
32 OTpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOTO BEIECTBA
33 CrniocoOblI MoTy4eHus U IpUMEHEHUe h'_[tp_s://foxford._ru/Wiki/himiva/primene
apeHoB nie-i-poluchenie-arenov
34 ['eneTndeckas CBSI3b MEXKIY Pa3IMYHBIMHU
KJIAaCCaMH YTJIEBOJIOPOIOB
Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
35 peaknuii. CuctemaTusanus 1 00001IeHre
3HAHUI 110 TEME
[IpupoaHbIe UCTOYHUKHU https://foxford.ru/wiki/himiya/nauchny
36 yrieBogopoaoB. I Ipupoansrii ras. e-printsipy-organizatsii-himicheskogo-
[ToryTHBIE HEDTAHBIE Ta3bl proizvodstva
37 KaMeHHBII yronb U NpOIyKTHI €70 htftps://foxford. _ru/wiki/himiva/koksohi
nepepadoTKu micheskoe-proizvodstvo
Heds 1 eriocobst € nepepadoric, https://foxford.ru/wiki/himiya/pererabo
38 [TpumeneHmne TpPOaYKTOB MepepadoTKH tka-nefti
HedTH tka-netti
39 I'eneTnyeckas CBsSI3b MEXKIY Pa3IUYHBIMU
KJIACCaMHU YTJIEBOJOPOIOB
l"anoreHonpon3BoIHbBIE YTIE€BOAOPOJIOB:
40 AIIEKTPOHHOE CTPOCHHE; PEaKIIUN
3aMeIleHus TajJoreHa
JlewicTBue 1miemouei Ha
41 rajoreHnpousBoAHbIe. Bzaumopeiicteue

JUTaJIOrCHAJIKAHOB C MAarHu€EM U IMHKOM



https://foxford.ru/wiki/himiya/himicheskie-svoystva-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-zameschennyh-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-zameschennyh-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-zameschennyh-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/koksohimicheskoe-proizvodstvo
https://foxford.ru/wiki/himiya/koksohimicheskoe-proizvodstvo
https://foxford.ru/wiki/himiya/pererabotka-nefti
https://foxford.ru/wiki/himiya/pererabotka-nefti

CucreMmarusanus U 0000IIEHUE 3HAHUN

42 HO n "
pazneny "YTriaeBoaopos
43 KonTponbhas pabota no teme
"VrineBonopoasr"
[IpenenbHbIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHYECKUH psij1, oOmiast popmya, S )
44 CTPOCHIE MOIICK g ESOMEI mq) pMYy https://foxford.ru/wiki/himiya/stroenie-
p Yo PHA, klassifikatsiya-i-nomenklatura-spirtov
HOMEHKJIaTypa, Kinaccudukams,
buznyeckue cBoiicTBa
45 XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX https://foxford.ru/wiki/himiya/himiche
OJHOATOMHBIX CIIUPTOB skie-svoystva-spirtov
16 CriocoObl nostyyeHus 1 IpUMEHEHNE https://foxford.ru/wiki/himiya/sposoby
OJIHOATOMHBIX CIIUPTOB -polucheniya-spirtov
[TpocTeie a3¢upbl: HOMEHKIIATypa U
47 U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKHX CBOMCTB
MHOroaTroMHbIE CHUPTHI: FTUICHTIUKOIb S
P https://foxford.ru/wiki/himiya/mnogoat
48 U TJIMLEPUH, UX (U3HYECKUE U .
e omnye-spirty
XUMHUYECKHUE CBOMCTBA
49 CnocoObI 1oTy4YeHus: ¥ TPUMEHEHNE https://foxford.ru/wiki/himiya/biologic
MHOT'OaTOMHBIX CIIUPTOB heskie-osobennosti-alkanolov
50 @DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE https://foxford.ru/wiki/himiya/aromatic
cBoiicTBa. TOKCMYHOCTH (peHoa heskie-spirty-fenoly
51 XeMHTcCKHE CBOHCTES (eHoma https://foxford.ru/wiki/himiya/himiche
skie-svoystva-fenola
https://foxford.ru/wiki/himiya/poluche
CriocoObI oNTy4eHus U IpUMEHEHUe T . -
52 nie-i-primenenie-fenola-i-ego-
(enona gomologov
[Ipaktuueckas padora Ne 2. Pemenne
53 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"CnupTsl U deHobl"
54 CucremaTu3aius U 0000IIeHHEe 3HAHUN



https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov
https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov
https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/biologicheskie-osobennosti-alkanolov
https://foxford.ru/wiki/himiya/biologicheskie-osobennosti-alkanolov
https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly
https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly
https://foxford.ru/wiki/himiya/himicheskie-svoystva-fenola
https://foxford.ru/wiki/himiya/himicheskie-svoystva-fenola
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov

10 TCMC

AnbJeruibl U KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;

https://foxford.ru/wiki/himiya/gomolog

95 TOMOJIOTMYECKHE PsJIbL, 0011as Gopmyia, icheskie-ryady-aldegidov-i-ketonov
M30MEpHUs U HOMEHKJIaTypa
56 AnbAeTUIB U KETOHBI: U3NYECKUE https://foxford.ru/wiki/himiya/gomolog
CBOMCTBA; peaKIMU MPUCOCTUHEHUS icheskie-ryady-aldegidov-i-ketonov
57 Peakiuu okHcCIIEHUS M Ka4eCTBEHHBIC https://foxford.ru/wiki/himiya/himiche
pPEaKIMU aJIbJIETUJIOB U KETOHOB skie-svoystva-karbonilnyh-soedineniy
58 CniocoOblI MoTy4eHus alnbAEeTHI0B U https://foxford.ru/wiki/himiya/poluche
KETOHOB nie-i-primenenie-aldegidov-i-ketonov
OIHOOCHOBHEBIE IPEIEILHBIE KAPOOHOBBIE e .
59 KI/?CJIOTI)I 0C06€H}II)OfTI/I or oemi)s[ x https://foxford.ru/wiki/himiya/stroenie-
’ p i-nomenklatura-karbonovyh-Kkislot
MOJICKYII
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://foxford.ru/wiki/himiya/stroenie-
KHCJIOT, MX (DU3NYECKHUE CBOKCTBA i-nomenklatura-karbonovyh-Kkislot
61 XUMHYECKUE CBOMCTBA MPEEIbHBIX https://foxford.ru/wiki/himiya/himiche
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT skie-svoystva-karbonovyh-Kkislot
Oco0eHHOCTH CBONCTB MypaBbUHON
62 KHACIOTHL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT
TTOHSITHE O TIPOH3BOMHBIX KAPGOHOBBIX https://foxford.ru/wiki/himiya/proizvod
63 p P nye-karbonovyh-kislot-amidy-
KHCJI0T angidridy-galogenangidridy
CIOCOGEI TIOVICHNS 1 IDHMEHCHIE https://foxford.ru/wiki/himiya/proizvod
64 5 yd p nye-karbonovyh-kislot-amidy-
KapOOHOBBIX KHCIIOT angidridy-galogenangidridy
Crnoxasble YUPLI; TOMOJIOTHYECKHI PsL e
bup PAL https://foxford.ru/wiki/himiya/slozhnye
65 obmras popmyia, H30MEpHUs U ofir
HOMEHKJIaTypa <y
66 dusnyeckue 1 XUMHYECKHAE CBOMCTBA https://foxford.ru/wiki/himiya/slozhnye

3¢pHpoB

-efiry



https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry

67

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKON PEAKIUH, HA
OIpeJieTICHNnE MOJIEKYIIAPHOI (hopMyIbl
OpPraHMYECKOI0 BEIECTBA

68

[TpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Kap6oHoBsie kucinoThl. ClI0KHbBIE

3¢upsr"

69

XKupsr: crpoeHue, pu3nUecKue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

https://foxford.ru/wiki/himiya/zhiry-i-
masla

70

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEICTbHBIX
YKUPHBIX KHCIOT. JKupsl B mpupojie

https://foxford.ru/wiki/himiya/zhiry-i-
masla

71

MpL1a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicTaue. Ilonsarne o
CHHTETUYECKUX MOIOIIUX CPEICTBAX
(CMO)

https://foxford.ru/wiki/himiya/myla-
sms-soli-karbonovyh-Kkislot

72

['eneTnueckas CBS3b yriaeBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OpPraHUYECKUX
BELIECTB

73

Oco0OeHHOCTH CBOICTB: HEMIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenn Bpicnx
KapOOHOBBIX KUCIIOT

74

Pacuérbl no ypaBHEHUSIM XUMHUYECKHUX
peakuuin

75

CucreMmarusanys 1 0000IeHNEe 3HAHUN
10 TEME

76

OO01mas XxapakTepucTHKa YTIE€BOJIOB U
Kiaccuukanus yrieBooB (MOHO-, TH- U
MOJIMCaXapHUIbI)

https://foxford.ru/wiki/himiya/klassfika

tsiya-stroenie-i-izomeriya-uglevodov



https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov

Monocaxapusl: (hu3nuecKrue CBOMCTBA U

https://foxford.ru/wiki/himiya/monosa

7 HaXO0XJECHUE B PUPOJIC haridy-stroenie-izomeriya-svoystva
78 [IprumeHneHue riaoKo3bl, €€ 3HaYCHUE B
KHNU3HCACATCIBHOCTHU opraHmMa
HcaxapHIbl: caXapo3a, MaabTo3a H . . .
79 faKTOBap Hﬂaxom eII;ne ]; OUDOIE 1 https://foxford.ru/wiki/himiya/disahari
) a PHPOA dy-saharoza-laktoza-maltoza
MIPUMEHEHHUE JINCAXAPUJIOB
Ilonucaxapuasl: cTpoeHue . .
80 o OMOHIEKHH (bngmecme . https://foxford.ru/wiki/himiya/polisaha
p yIL, r ridy-krahmal-tsellyuloza
XUMHUYCCKHUEC CBOUCTBA, HpI/IMeHeHI/IG
81 TOHSTHE 06 HCKVCCTBEHHBIX BOLOKHAX https://foxford.ru/wiki/himiya/vysoko
Y molekulyarnye-soedineniya
Pemenue pacueTHbIX 3a/1a4y Ha
82 OTIpeNieNIeHUe JTOJTU BBIXOAA MPOAYKTA
pEaKIU OT TEOPETUUYECKH BO3MOXKHOTO
83 Cucremarusanus 1 0000IIeHNE 3HAHUN
1o pazaeny
KonTponbhas pabota mo Teme
84 "Kucnopoacoaepxariie opraHu4ecKkue
coequuenusa"
AMI/IHI)II KJIaCCU(PUKalusi, CTPOCHHUEC e . .
puxan p https://foxford.ru/wiki/himiya/aminy-
85 MoJIeKyJ1, oOmias Gopmyia, usomepus, anilin
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
86 XuMHYeCcKue CBOMCTBA amnu(aTUIECKUX https://foxford.ru/wiki/himiya/himiche
aMHHOB skie-svoystva-aminov
AHWINH: CTpOCHUE aHUJIHA, o
g7 0co 6CHHOC:11:$I N IMIUCCKIX CBOHCTE https://foxford.ru/wiki/himiya/azotsode
rzhaschie-geterotsikly
AaHUJINHA
88 CriocoObI MoTy4eHus U IpUMEHEHUE https://foxford.ru/wiki/himiya/poluche
annpaTUIECKUX aMUHOB nie-i-primenenie-aminov
89 AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1 https://foxford.ru/wiki/himiya/stroenie-

nuzomepus, (hu3nuecKue CBOMCTBA.

klassifikatsiya-i-nomenklatura-



https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva
https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/aminy-anilin
https://foxford.ru/wiki/himiya/aminy-anilin
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://foxford.ru/wiki/himiya/azotsoderzhaschie-geterotsikly
https://foxford.ru/wiki/himiya/azotsoderzhaschie-geterotsikly
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot

OTI[CHBHBIG MNpeaACTAaBUTCIIN O-
AMHMHOKHUCIIOT

aminokislot

XHUMHUYECKHE CBONCTBA aMHHOKHCIIOT, UX

https://foxford.ru/wiki/himiya/himiche
skie-svoystva-aminokislot

%0 gﬂonomqecme 3HAYCHUC aMHHOKHCIIOT. https://foxford.ru/wiki/himiya/poluche
VHTE3 H THIPOJIHS HEMTHIOB nie-i-primenenie-aminokislot

91 benku kak npupoHbIe NOJIUMEpHI; https://foxford.ru/wiki/himiya/peptidy-
CTPYKTYpHI OSJIKOB i-belki

92 X MIUCCKIE CBONCTEA GCIKOB Etgre)lsl.(/i/foxford.ru/W|k|/h|m|va/pept|dv—
A3oTconepiKkaliie reTepouKiInuecKue

93 coeauHeHus. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKas pOJib
[TpakTuueckas pabota Ne 4. Pemenue

94 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKalle OpraHuuYeCKUe
coeuHeHus"
[TpakTuueckast pabota Ne 5. Pemenue

95 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
"PacniosHaBaHNE OPraHUYECKUX
coequHeHui"
KonTponbhas pabota mo Teme

96 "A30TCO/IepKaIIIe OpraHUICCKIE
coeuHeHus"
OCHOBHBIE OHATHS XUMHUH

97 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH 1 https://foxford.ru/wiki/himiya/vysoko
METO/BI UX CUHTE3a —II0JUMEPU3aALIUS U molekulyarnye-soedineniya
MOJIMKOHACHC AU

98 [Tnactmaccel. YTunu3zanus u nepepadoTka https://foxford.ru/wiki/himiya/plastmas
IIJIACTHUKA sy-i-ih-proizvodstvo

99 DnacToMepbl: HaTypaJlbHbIN https://foxford.ru/wiki/himiya/kauchuk
CHHTETHYECKHE Kayuyku. Pe3nna -rezina

100 Bosokna: HaTypanbHbI€, HICKYCCTBEHHBIE, https://foxford.ru/wiki/himiya/prirodny



https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminokislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminokislot
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo
https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/prirodnye-polimery-nukleinovye-kisloty

cuHrernyeckue. [lonumepst
CIELMAJIBHOTO HA3HAYEHUS

e-polimery-nukleinovye-kisloty

[TpakTuueckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"Pacnio3HaBaHue 1aacTMacc U BOJIOKOH"
O060011eHNE U CUCTeMAaTU3aIHS

102 M3Y4EHHOTO MaTepHasa 1o TeMe 1
"BbICOKOMOJIEKYJISIPHBIE COSMHEHMS"

OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://foxford.ru/wiki/himiya/prirodnye-polimery-nukleinovye-kisloty

11 KIIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/n yp Bcero Kontpoaen | IlpaxTiieck o0pa3oBaTe/ibHbIE PeCypChl
ble pa0doTbl | He padoThI

1 Atom. CocTaB aTOMHBIX fJIEP. 1 https://foxford.ru/wiki/himiya/m
XuMuueckui 3neMeHT. M30Tonbl odeli-stroeniya-atoma

2 CtpoeHue 371eKTPOHHBIX 000JI04eK 1 https://foxford.ru/wiki/himiya/at
aTOMOB, KBaHTOBBIC UMCIIa omnoe-yadro

3 Knaccuukanus XuMUYeCKUX 31€MEHTOB 1 https://foxford.ru/wiki/himiya/at
(s-, p-, d-, f-amemenTHI) omnoe-yadro

4 Pacnipenenenue 37€KTpOHOB 110 ATOMHBIM 1 https://foxford.ru/wiki/himiya/at
opOuTaIIM omnoe-yadro

5 DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. 1 https://foxford.ru/wiki/himiya/el
DNeKTpOOTPULIATETbHOCTh ektronnaya-obolochka-atoma
[Tepronnyecknii 3akon u [leproanyeckas https://foxford.ru/wiki/himiya/p

6 chcTeMa XMMHUYECKUX dnemMeHToB [I. 1. 1 eriodicheskaya-sistema-kak-
MeHeneesa, CBA3b C COBPEMEHHOU graficheskoe-otobrazhenie-
TEeOpUel CTPOEHHS aTOMOB periodicheskogo-zakona
3aKOHOMEPHOCTH MU3MEHEHUSI CBONCTB https://foxford.ru/wiki/himiya/za

konomernosti-izmeneniya-

XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX —

7 1 svoystv-elementov-i-ih-
VMU MPOCTHIX U CJIIOKHBIX BEIECTB IO soedineniy-po-periodam-i-
rpyniaM U nepuoiam gruppam

8 Cucremaru3zanus u 00001ICHIE 3HAHUN 1
10 TEME
Bunsl xumudeckonl cBs3u. MexaHU3MBI https://foxford.ru/wiki/himiya/vi

9 00pa3oBaHMs KOBAJEHTHOM CBSI3H. 1 dy-harakteristiki-i-mehanizmy-
Bonoponnas cBa3p. MexMOIIeKyIIsIpHBIE obrazovaniya-himicheskoy-
B3aHNMOJEHCTBHUSA svyazi
B https://foxford.ru/wiki/himiya/v

QJICHTHOCTh W BAJICHTHBIE BO3MOXXHOCTH - e

10 . 1 zaimnoe-vliyanie-atomov-v-

aToMOB. CBA3b JIIEKTPOHHON CTPYKTYPBI molekulah
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https://foxford.ru/wiki/himiya/atomnoe-yadro
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https://foxford.ru/wiki/himiya/elektronnaya-obolochka-atoma
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
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https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah

MOJICKYJI C UX TCOMCTPUICCKUM
CTPOCHUEM

DneKTpOHHbIE KOH(UTYpaIN aTOMOB

11 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUH
12 [IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHMSIX: COCTaB U HOMEHKJIATypa
BemecTtBa MOIEKYIIPHOIO U e
HEMOJICKVIIS Horz; CTp oers. THILL https://foxford.ru/wiki/himiya/ti
13 YIAp P ) N py-kristallicheskih-reshetok-i-
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA fizicheskie-svoystva-veschestv
BEILIECTB
ITousiTre 0 AUCIIEPCHBIX CUCTEMAX. e .
14 Ioe CTaBJIéHHI/IG OpKOJIJIOI/I HEIX https://foxford.ru/wiki/himiya/di
pen A spersnye-sistemy
pacTBopax
HctuHHBIE PAaCTBOPHI: HACKIIIEHHEIE U I
5 | o eIfHHe I; o HM“;CTB https://foxford.ru/wiki/himiya/k
m P p ) ontsentratsiya-rastvorov
Kpucramnoruaparst
16 CriocoOsI BhIpaKEHUS! KOHIICHTPAIIUU https://foxford.ru/wiki/himiya/k
pPacTBOPOB ontsentratsiya-rastvorov
Pemrenue 3agad ¢ UCIIOIBL30BaHUEM https://foxford.ru/wiki/himiya/re
17 MOHATHUH "MaccoBas J0JIs1 PACTBOPEHHOTO shenie-zadach-s-izmeneniem-
BemecTra", "MoJsipHast KOHIIEHTpaIus" kontsentratsii-rastvorov
Knaccubuaris 1 HOMEHKIATYpa https://foxford.ru/wiki/himiya/kl
18 M assifikatsiya-i-nomenklatura-
HEOPraHMICCKHX BCIICCTB neorganicheskih-veschestv
19 Cucremarusanus 1 0000IeHHE 3HAHUI
10 TEME
KonTponbHas pabota no remam
"Crpoenue atoma. Ilepnoanuecknii
20 3akoH u [lepnoandeckas cucrema

XUMHYECKHUX 3eMeHTOB /JI. .
Menneneesa", "CtpoeHue BeliecTna.
MHuoroo6pasue BemiecTs"
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Krnaccudukanus XuMHYECKUX peakiuii B
HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPAHEHUSI MACChI

https://foxford.ru/wiki/himiya/kl

21 BOLLICCTE: . assifikatsiya-i-nomenklatura-
HICCTB, SAKOT COXPAHCHIA 1 neorganicheskih-veschestv
MIPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX
peaKIusIxX
TerwioBbie HdheKTH XMMHUIECKIX https://fox_ford.ru/mk|/h|m|va/os
22 eakiuii. TepMOXHMHYECKHE e novy-himicheskoy-
peaKinu. 1¢p KHC ypaBHCHHA termodinamiki
Boluucnenus no ypaBHeHUSIM https://foxford.ru/wiki/himiya/os
23 XUMHUYECKUX PEaKLUH U novy-himicheskoy-
TEPMOXUMHUYECKUM YPABHEHUSM termodinamiki
CKopocTh XUMHYECKOH peaKInu, e e
P beaih https://foxford.ru/wiki/himiya/sk
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB. P— -
orost-himicheskoy-reaktsii
Karaims u karanusaropsl
https://foxford.ru/wiki/himiya/sk
25 ['oMoreHHBIE U TETEPOTreHHBIE PEAKITUU — »
orost-himicheskoy-reaktsii
[IpakTrueckas padora Ne 1 mo teme
26 "BnustHue pa3nudHbIX GakTOpOB HA
CKOPOCTh XUMHUYECKON peakuuu"
27 OOpaTumble U HEOOPATUMBbIE PEaKLIUU.
XHMMHUYECKOE PABHOBECHE
[IpakTuueckas padbora Ne 2 mo Teme
28 "BnustHue pa3nudHbIX GakTOpOB HA
MOJIOKEHNE XMMUYECKOTO paBHOBeCUs"
ONEKTPOIUTHYUECKAS JUCCOLIAAIIMS. .
29 CHHBHF; I ¥ ClIaGhe 3§eKT (I)IHH;IH https://foxford.ru/wiki/himiya/el
p ’ ektroliz-rastvorov-i-rasplavov
Crenedp nUcCOnUanuu
Nonnoe npoussenenue Boasl. Cpena https://foxford.ru/wiki/himiya/re
30 BOJIHBIX pacTBOPOB. Bomopoaubrit aktsiya-sredy-vodorodnyy-
nokasarens (pH) pactBopa okazatel-ph
31 I'mpponus cosent. Peaknuy, https://foxford.ru/wiki/himiya/qgi

MPOTEKAIOIINE B PACTBOPAX

droliz
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AIIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC https://foxford.ru/wiki/himiya/o
33 peakiyy. BakHelme OKUCIUTENN U kislitelno-vosstanovitelnye-
BOCCTAHOBHUTEIH reaktsii
M https://foxford.ru/wiki/himiya/m
€TOJT AJICKTPOHHOTO (3JIEKTOHHO- .
34 6 etod-elektronno-ionnogo-
HMOHHOTO) OanaHca balansa
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB https://foxford.ru/wiki/himiya/el
BCIIECTB ektroliz-rastvorov-i-rasplavov
36 Pemrenue 3a1a4 pa3inyHbIX THIIOB
37 Pemenne 3ama4 pasnuyHbIX TUIIOB
38 CucremMatu3anys 1 00001IeHNe 3SHAHUH
o Teme "XuMuueckue peakuu"
39 KoHntposbHas paboTta mo teme
"Xumunyeckue peakuuu"
IlonoxeHre HEMETAIOB B
[lepunoauueckoi cucTeMe XUMHUYSCKHX .
40 3J1epMeHHTOB J1. V. Meneneera i https://foxford.ru/wiki/himiya/os
T a obennosti-stroeniya-nemetallov
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAINIOB
a1 AnnoTponus HEeMETaUIoB (Ha MpUMepe https://foxford.ru/wiki/himiya/al
KHCII0pOoJ1a, cephl, (hocdopa u yrieposaa) lotropiya
Boniopo: onyueHne, hu3nueckue u https://foxford.ru/wiki/himiya/v
42 PO yqu ’ I odorod-ego-fizicheskie-i-
XUMHUYECKUe cBoMcTBA. ['mapu bl himicheskie-svoystva
["anoreHsl: HaXOX/IEHHE B IPUPOJIE, https://foxford.ru/wiki/himiya/o
43 COCOOBI NOTYYEHHUs, PU3UUECKUE U bschaya-harakteristika-i-
XHUMHYECKHE CBONCTBA stroenie-galogenov
44 lNanorenoBonopoasl. Baxxnenmmue https://foxford.ru/wiki/himiya/o
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KHUCJIOPOACOALCPKAIINEC COCIUHCHU A
TaJIOrCHOB

bschaya-harakteristika-i-
stroenie-galogenov

JlaGopaTopHble U MIPOMBIIIJICHHbIE
CIOCOOBI TIOTYYEHUS TATOT€HOB.

45
[IpmeHeHue rajJoreHoB U UX
COEMHEHHI
[IpakTrueckas padota Ne 4. Permenue
46 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"I"anorens!"
Kucnopon: nabopatopusie u
47 IIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, https://foxford.ru/wiki/himiya/ki
(du3nYecKre U XUMUICCKIE CBOMCTBRA. slorod
O3o0H. [IpumeHeHHe KHCIOpOia U 030HA
https://foxford.ru/wiki/himiya/p
48 OKCHUIbI M IEPOKCHUIBI eroksid-vodoroda
49 Pemenue 3amau pa3nuyHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI e
p % PHupod https://foxford.ru/wiki/himiya/se
50 NOJy4eHUs, PU3NIECKUE U XUMUUYECKHE r
CBONCTBA _
https://foxford.ru/wiki/himiya/bi
°1 CepoBonopox, cybhue! narnye-soedineniya-sery
Kucnoponcoaepxaniue coeTMHEHUs e
52 CeDbI gcf) 6eiHI:)CTEICBoﬁCTi CeDHOI https://foxford.ru/wiki/himiya/bi
PEL. P narnye-soedineniya-sery
KHUCJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue
53 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
"Cepa u e€ coenuHeHus"
A3BOT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI S
A PHPOAL https://foxford.ru/wiki/himiya/az
54 NoJTy4eHus1, GU3NYECKUEe U XUMUUYECKHUE ot
CBOMCTBAa. AMMMAK, HUTPHIBI =
55 Kucnoponcoaep:xaiue coequHEHN https://foxford.ru/wiki/himiya/o

aszora. OCOOEHHOCTH CBOWCTB a30THOM

ksidy-azota
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KHCJIOTBI

[IpumeHneHue a30Ta U €ro COeIMHEHUM.

56 A3oTHBIE yIOOpeHUs
docdop: HaXOKAECHUE B IPUPO/IE,
57 CrocoObI MoJydeHus, pu3nyeckue u https://foxford.ru/wiki/himiya/fo
XUMHYECKHe cBOMcTBa. Docduabl u sfor
dhochun
59 Oxcunst hocdopa, pochopconepxarime https://foxford.ru/wiki/himiya/fo
kucinoThl. Comu hochOopHOM KUCTOTHI sfor
59 [Ipumenenue pochopa u ero https://foxford.ru/wiki/himiya/fo
coeauHeHuil. @ochopHbIe yIoOpeHHs sfor
[IpakTuueckas paborta Ne 6. Pemenue
60 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"A3zot u pochop u ux coenuHEHU"
Yriepos: HaxoKJIeHUE B PUPOJIC,
QIJIOTPOIIHBIE MOAU(UKAIINY; https://foxford.ru/wiki/himiya/u
61 .
(du3HUYecCKre U XUMUYIECKUE CBOKCTBA, glerod
MIPUMEHEHNE
6 Oxenz ymle\l,ma(m’ orena ) https://foxford.ru/wiki/himiya/u
yriepona(IV), yronbHast kuciora u eé lerod
COTH gler
63 Pemenne 3a1a4 pa3nuvHbIX TUIIOB
6 erMIgIH: HAXOIACHIT® B TPHPOAE, https://foxford.ru/wiki/himiya/kr
CT0CO0bI MOy eHHS, ¢buznueckue u emni
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemausi(IV), kpemaueBas https://foxford.ru/wiki/himiya/so
KHCJI0Ta, CUIINKAThI edineniya-kremniya
Hpuwererie Kpemiii i ero https://foxford.ru/wiki/himiyalsi
66 coenuHeHunil. CTEKI0, ero noiayyeHue, .
litsidy
BH/IBI CTEKJIA
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
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Cucremaruzanys u 0000LIEHUE 3HAHUMT

68
o teMe "Hemeramier"
KontposbHas pabota mo teme
69 " "
HemeTamin:
70 AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKIIHS OMHNOOK
TTonoxxenne metamioB B [lepuoandeckoi .
p https://foxford.ru/wiki/himiya/os
CHCTEME XMMHYECKHX DIIEMEHTOB. . T
71 obennosti-stroeniya-i-svoystv-
OCco00EHHOCTH CTPOCHHMS DIISKTPOHHBIX metallov
000JI0YEK aTOMOB METAJIJIOB R
OO6mue ¢puznyecKre CBOMCTBa METAIIIOB. https://foxford.ru/wiki/himiya/p
72 [IpumeHneHne MeTaIIOB B OBITY U oluchenie-i-primenenie-
TeXHUKE metallov
https://foxford.ru/wiki/himiya/k
73 Crnnasel MetaiioB. Koppo3ust metanioB orroziya-metallov-i-metody-
borby-s-ney
74 Pemenue 3amay pa3aMvHBIX THIIOB
DNEKTPOXUMHUYECKUH PsiJl HAPSIKEHUI
75 MeTauioB. O0mIMe COCOOBI MOTyUeHUS
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB [A-
rpymnbl Ileppoagnyeckor CUCTEMEL AT
pyn P N https://foxford.ru/wiki/himiya/os
XUMHUYECKHUX 31eMeHTOB. Hatpuii u . ; -
76 .. b obennosti-stroeniya-metallov-ia-
KaJInii: nonyquI/ie, H3UYECKHE U i-iia-aru
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
OOm1as xapakTepucTrka MetayuioB I1A-
rpynis! Ileproandaeckoif CHCTEMEBI R
Py P : https://foxford.ru/wiki/himiya/os
XHUMHYECKHUX 3JIEMEHTOB. Maruu u . , -
77 obennosti-stroeniya-metallov-ia-

KaJIBIIMI: TIoJTydeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCTMHEHUN

i-iia-grupp
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78

JKEcTKOoCTh BOABI U CIOCOOKI €8
yCTpaHeHUs

79

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATIOMHUHHS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
MIPUMEHEHHE

81

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
"Mertasuibl IJIaBHBIX oArpymnmn"

83

OO1w1ast xapakTepuCTHKa METAJIIOB
no6ouHbIX oarpymm (b-rpymm)
[lepuonnyeckoil cucTeMbl XUMHUUECKUX
3JIEMEHTOB

84

duznuecKrue 1 XMMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUM, UX
IIPUMEHEHNE

85

Baxwnerime coenHeHUs Maprasiia.
[Tepmanranat Kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

duznueckre 1 XUMUYECKHE CBOMCTBA
Kesesa v ero coequueHui. [lomnyuenue u
MIPUMEHEHUE CILIABOB KEJIEe3a

87

dusnueckue U XUMHUYECKHUE CBOMCTBA
MEJIH U €€ COeIMHEHU, X IPUMEHEHUE

88

du3nyeckre 1 XUMHUYECKHE CBOIICTBA
IIMHKA U €r0 COSAUHECHUM, NX
npuMeHeHue. [ 'uaIpoKCOKOMIUIEKCHI
IIMHKA

89

ITpakTuyeckas padora Ne 8. Pemenue




AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTtasuipl TOOOYHBIX TOATPYIIT"

90

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

91

O0001IeHrEe 1 cUcTeEMaTU3aIU
W3YYCHHOTO MaTepuaa 1o TeMe
"MeTtamisr"

92

KonrponsHas pabora no Teme
"Meramib"

93

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboOThI, KOPPEKITUS OMNOOK

94

Posnb xumMum B obecrieueHUH
YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA.
[TonsiTHE O HAY4YHBIX METOAX
UCCIICIOBAHMS BEILECTB

https://foxford.ru/wiki/himiya/hi

micheskaya-promyshlennost

95

Hayunble npuHUUIIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOICTBA.
[IpomblieHHbIE CIOCOOBI MOTYYESHHS
Ba)KHEHUIIINX BEIIECTB

96

XUMHUYECKOE 3arpsi3sHEHUE OKPYKaIoen
CpeJibl ¥ €ro MOCIEACTBUS

97

XHMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpenCTBa

98

Xumus numy. Poins XxumMun B
obecIieueHnH MUILEBOI 0€30IIaCHOCTH

99

KocMmeTrnueckue u napdromepHbie
cpeacTBa. beiToBas XuMust

100

XuMus B CTPOUTEINLCTBE. BakHelue
CTPOUTEIBHBIE U KOHCTPYKIIHOHHBIE
MaTepHualbl

https://foxford.ru/wiki/himiya/hi

miya-v-stroitelstve

101

XHUMHUS B CETHCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAIbHbIE
ynoOpeHus

https://foxford.ru/wiki/himiya/hi

miya-i-selskoe-hozyastvo
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https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
https://foxford.ru/wiki/himiya/himiya-i-selskoe-hozyastvo
https://foxford.ru/wiki/himiya/himiya-i-selskoe-hozyastvo
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Cucremaruzanys u 0000LIEHUE 3HAHUMT
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xnmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; o penakiueii Jlyauna B.B., O0611ecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[IPODAY; AxuinonepHoe obiectBo «M31aTenbcTBo
«ITpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jiynuna B.B., O01iectBo ¢ orpaHu4eHHOM

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenscTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Xumus. YraoyOneHnsiii ypoBensb. 10 kinacc. Meroaudeckoe nocobue
2. Xumus. YraoyOneHHsll ypoBeHs. 11 kimacc. Merogudeckoe mocooue
3.Xumus. 10 knacc. YrinyOneHHslid ypoBeHb. YueOHuk - Epemun B.B.,
Kysemenko H.E., Tepenun B.., [Ipo3noB A.A., Jlynun B.B.

4. Xumus. 11 knace. YranyOneHHslil ypoBeHb. YueOHuk - Epemun B.B.,

Kysemenko H.E., JIpo3nos A.A., JIlynun B.B.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. http ://chool-collection.edu.ru

2. https://foxford.ru/

3. http://schoolsector.relarn.ru/

4. http:// experiment.edu.ru

5. http://chemistry-chemists.com

6. http://www.xumuk.ru

7.https://m.edsoo.ru

8.https://resh.edu.ru
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