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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMMa mo XMUMHHM Ha YpPOBHE CpeHEro oOiero odopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMmbl CpeIlHEro oO1ero
obpazoanusi(POIl COO), npencraBneHHbix B PefepaibHOM TOCYIapCTBEHHOM
obpazoBarenpHoM cTagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoit
Oeneparuu Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMmusi Ha YpPOBHE YIIIYyOJIEHHOTO HM3YyYEHHs] 3aHMMAET BaXXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealM3dyeMoe B YCIOBUAX JUDPepeHIIpOBAHHOTO,
npodUILHOTO OOyUYeHMS, MPHU3BAaHO OOECIEeUUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTayy uX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKE IS
MPOJOJDKEHN O0y4YeHHUsI B OpraHu3auusax NpodeccuoHaIbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme 1o XuMuUM Ha3HaYeHUE TMpeaMeTa «XUMHUS» TMOTydaeT
NoApOOHYI0O  WHTEpIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

MH(POPMAITMOHHO-METOAMUECKAs, Pean3alus KOTOpor oOecrneurBaeT MoJydeHUe
MIPEICTABIICHUSI O LIETSAX, COJCPIKAHUM, OOIIEeH cTpareruu 0O0y4YeHus, BOCITUTAHUS
U Pa3BUTHS OOYYaIONIMXCS CPEJACTBaMU TMpeaMeTa, H3y4aeMOoro B paMKax

KOHKPETHOTO MpoQuis;



OpPraHM3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas MpPEeIyCMaTpUBAECT  ONPENCIICHUE:
IOPUHLIAIIOB CTPYKTYPUPOBAaHUS U TOCIENOBATEIIbHOCTH H3Y4YeHHs] Y4eOHOTO
Marepualia, KOJIWYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOJIXOJ0B K
(GbOpMHUPOBAHUIO COAEPIKATETHLHON OCHOBBI KOHTPOJISI M OIICHKU 00pa30BaTeIbHBIX
JTOCTHXKEHUM O0ydarolMXcs B paMKax UTOTOBOM aTTecTaluud B (opMe €IMHOTO
rocyJapCTBEHHOTO SK3aMEHa M0 XUMHH.

[Tporpamma asis yriayOGinE€HHOTO U3yUEHUS XUMHHU:
yCTaHaBJIMBAE€T WHBAPUAHTHOE TMIPEAMETHOE COJEpKaHue, 00s3aTeabHOe IS
U3yYEHHUS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacmpeneieHue u
CTPYKTYpHUPOBAHME  €ro MO  KJaccaMmM, OCHOBHBIM  COIEPKATEIbHBIM
JUHUSIM/pasziesiaM Kypca;

JTA€T MPUMEPHOE paclpeneieHrue y4eOHOro BpPEMEHH, PEKOMEHAYEMOIO s
V3y4EHUs OTJIEIIBHBIX TEM;

npeiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHUs Y4eOHOro Marepuala C
Y4ETOM JIOTUKHM IIOCTPOECHHMS KypcCa, BHYTPHUIIPEIMETHBIX W MEXIPEAMETHBIX
CBSI3€EH;

JNAaET METOAWYECKYIO HMHTEPHIPETALMIO LEJIed W 3aJad U3Y4YEHHs INpeaMeTa Ha
yrIyONE€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHErO
oOmero  0o0pa3oBaHMs, COJEPKATETBHON  XapaKTEPUCTUKH  IUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMBbl CPEIHETO OOILETO
oOpa3oBaHusi (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TaKkKEe C y4ETOM
OCHOBHBIX BHJOB y4e€OHO-TIO3HABAaTEIbHBIX JEHUCTBUI OOydaromerocs o
OCBOEHUIO COJIEPKAHUS MPEIMETA.

[Io BceM Ha3BaHHBIM IO3ULMSAM B MNPOrpaMme 10 XMMHUHU IPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUU Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs yU4eOHOTO MpeaMeTa
«XuMHs» OCTa€TCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi IOJDKHA OIPENENATHCS B COOTBETCTBUM C HANPABIECHUEM KOHKPETHOTO

npoduiisg 00yyeHusl.



B coorBerctBUM ¢ koHuenTyanbHbiMU nonoxeHusmMu PI'OC COO o
Ha3HAYeHUH TPEeIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUs Ha YpPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIIyONEHHOTO U3YYEHMsI HANpaBlIeH Ha pPeaau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOUMM  J3TalloM  MOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPo(ecCHOHATBHOTO
oOpa3zoBanus. B 93Toll cBs3M wu3yueHue mnpeameTa «XUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHE TEOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKUA OOYYarOUIUXCsl, BHIOPABIINX ONPEAeIEHHbBIN MPodUilb
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOIYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsny ¢ 3Tum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOM 00pa30BaTENbHON NpPOrpaMMBbl CpeaHEro oOmero oOpa3oBaHMs
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKE Ha pEIIeHHE 3aJay
BOCITUTAHUS U COLMAIBHOTO Pa3BUTHS OOydaromuxcs, Ha GOpMHUPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHI, YMEHHM pallMOHATM3ALMK y4eOHOTO Tpyla H
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MEKIUCIUTIIINHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBnsoIMMUA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYOJEHHOTO M3Yy4YEHUs
ABJIAIOTCSL YIUIyOsN€HHBIEe Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel TosokeHuss GI'OC COO o paznuuusx 0a30BOro W yriryoJI€HHOTO
YPOBHEMN U3YUYEHHUS NIPEIMETA.

OcHoBy comepkanust KypcoB «Opranmueckas xumus» u «OOmas u
HEOPraHUYECKasi XUMHUS» COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs IpeaMera. JDTa CUCTeMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJISIOLIEE

OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK 00BEM  (HAKTOIOTHYECKOTO



Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3yYeHHs mpeaMera olecreueHa
BO3MOXKHOCTh 3HAYHUTEIILHOTO YyBENMUYCHUS OOBEMAa B3HAHWM O XUMHYECKHX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJIeHUS
MIPEICTABIICHUA O CTPOCHUH BEIECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTSX
MPOTEKaHUS PEaKIUi, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoAMHAMHUKU. M3ydeHue mnepuoguveckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHYECKHUX  DJIEMCHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa. XMMUYECKasl CBA3b
OOBSCHSAETCS C TOYKH 3PEHUS YHEPTETUICCKUX M3MEHEHU Tpu e€ 00pa3oBaHUU H
pa3pyIlieHnH, a TaKKe ¢ TOYKH 3PCHHs] MEXaHW3MOB e€ oOpaszoBaHus. V3yueHwue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMUPOBAHHEM  MpeACTaBieHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMUU TNPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCJIMHEHUMN ynemnsieTca 0co00e BHUMaHUE BOMIPOocaM 00 3JEKTPOHHBIX ddeKTax,
O B3aMMHOM BJIUSTHUY aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHWEe UMEET TO, YTO Ha COJIEpKAHUE KypCOB XUMUU
yIIyOIEHHOTO YPOBHS M3YYEHHS [Tl KJIACCOB OMPEAEIEHHOTO Tpoduis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JONOJHEHHH K oOimeld cucreme
MPEIMETHBIX 3HAHUIN) OKA3bIBAIOT BIMSHHE CMEXKHbBIEC TIpeIMEThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3NYECKOro mpoduiis 0oJbInoe
3HaueHUe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YCHUU TIpeAMeTa B JAHHOM Cllydae akKIeHT OyneT cielaH Ha OOIIHOCTh
METOJIOB ITO3HAHMS, OONTHOCTh 3aKOHOB M TECOPUW B XUMHUU U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUH, 3aKOHBI TEPMOJMHAMHUKH, DJICKTPOJIN3a, MPEIACTABICHUS O
CTPOCHHMH BEILECTB U JIPYToe.

B To xe BpeMs B coIepKaHMHM TIpeIMeTa JUIA KIACCOB XWUMHUKO-
ouosiornyeckoro npoduiisi 60IBIINN yACIBHBIN BeC OyAeT UMETh OpraHudeckas
xuMusa. B 3TOM cimydae mpenocTaBiseTCsl  BO3MOXKHOCTH i Ooliee

OOCTOATENILHOTO  PAacCMOTPEHUST XMMHYECKOM  OpraHu3aluv  KIETKH  Kak



OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpUMEPYy, TaKue
CTPYKTYPHBIC KOMIIOHEHTBI, KaK JUNUABI, OCIKH, YTIEBOABI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpyu 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MpPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIy>)KaT OCHOBOM JJIsI HM3Yy4EeHUS
CYILITHOCTH Npo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane QopMupoBaHUsT OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHIECKOTO IPUMEHEHHS HAyJHBIX
3HAaHWM HW3y4YeHue mnpeaMera «XUMHs» Ha YIUIYOJIEHHOM YpPOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBI3SX C YYEOHBIMH TPEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NpenMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn wu3ydeHuu ydeOHOro mnpeaMera «XUMHUS» Ha YriayOJEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7laueil MepBOCTEIICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XUMHUU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTENbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoiaract
pean3alMIo TAKUX LIEJIEH, KaK:
dbopMHupoBaHUE  TPEACTABJICHMW: O  MaTepualbHOM  €IUHCTBE  MHpAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH ABJIECHUM MPUPOJIbI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK W €€ BeIyIlled poju B 00€CIeUeHUU YCTOMYMBOTO Pa3BUTHSI
YeJIOBEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUYECKOMN, SJHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JAaHUU HOBBIX MaTEPHUaOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOECMEUYEHUH PAIMOHAIBHOTO MPUPOJOMNOIL30BAHMS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TMPHUPOIHOMN
cpene;

OCBOCHHUE CHCTEMbI 3HAHUM, JIEKAIMIMX B OCHOBE XMMHYECKOW COCTABJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHAAMEHTATbHBIX MOHATHNA, 3aKOHOB M

TGOpI/Iﬁ XUMHUH, COBPCMCHHBIX HpC}ICTaBHCHI/Iﬁ O CTPOCHHUHU BCIICCTBA Ha PAa3HbIX



YpPOBHSIX ~ —  aTOMHOM, HOHHO-MOJICKYJSIDHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOJMHAMHYECKUX W  KHHETUYCCKUX  3aKOHOMEPHOCTSX  IMPOTEKAHUS
XUMUYECKUX PEaKIUi, 0 XMMHUYECKOM pPaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX
CUCTEeMax, 00 OOIIMX HayYHbIX MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;
dbopmupoBaHue y OOYy4YalOIIMXCS OCO3HAHHOTO MOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKHX 3HAHUU 11 OOBSICHEHUS KIIOUEBBIX HUJIed U TpoOsieM
COBPEMECHHOW XUMHWH, I OOBSICHEHUS M MPOTHO3WPOBAHUS SIBICHHM, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEHICHHUsS MpOOJieM, CBS3aHHBIX C
XUMHEW, IPOTHO3UPOBAHUSA, AHAIM3a W OLEHKU C NO3WLHMU DKOJOTMYECKOU
0€30MacHOCTH TOCHEACTBUH OBITOBOM M TPOU3BOACTBEHHOW JESTEIBHOCTH
YeJIOBeKa, CBS3aHHOM C XMMHYECKUM TMPOW3BOJICTBOM, UCIIOJIb30BAaHUEM U
nepepaboTKOM BEILIECTB;

yrayOJieHrue MpeACTaBICHUM O HAayYHBIX METOJIaX MO3HAHUsS, HEOOXOMUMBIX IS
NpUOOPETEHUS] yYMEHU OpPUEHTUPOBAThCS B MHUPE BEUIECTB U OOBSICHEHUS
XUMUYECKAX SBJICHUH, WMEIOMUX MECTO B TMPHUPOJE, B MPAKTHIECKOU
JESTEIbBHOCTH U TIOBCETHEBHOM KU3HU.

B mmane peanmmzanuu MEepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
GyHKIMNA TIEJIOCTHOM CHUCTEMBI CpeaHEro oO0mero oOpa3oBaHUsl TPH H3YYCHHH
npeaMera «XuMHUS» Ha  yIIOyON€HHOM  YpOBHE OCOOYIO  aKTyaJbHOCTh
pUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

BOCMUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJbBI, YBAKECHHS K
MIPOIIECCY TBOPYECTBA B 0OJIACTH TEOPETUUECKUX U MPUKIATHBIX UCCICIOBAaHUHN B
XUMHUH, (OPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTUBAIIMU K OOYYEHHUIO M MO3HAHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO
¥ CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS OOIIEUEI0OBEUECKUX LIEHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEUICKTYadbHBIX M TBOPYECKHUX
criocoOHoCTeM oOy4Jaromuxcs, GopMUpOBaHUE Y HUX CO3HATEILHOI'O OTHOIICHUS K

caMO00pa30BaHUIO M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCJIOBHIO YCHEIIHOM



npoeCCHOHATFHON U OOMIECTBEHHOW NIESTEIFHOCTH, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

dbopMUpOBaHWE YMEHUH W HaBBIKOB Pa3yMHOTO MPUPOJIONOIH30BAHUS, PAa3BUTHE
DKOJIOTUYECKON  KYJbTYpbl, IPUOOPETEHHE OMNbITa OOLIECTBEHHO-TIOJE3HOM
IKOJIOTHYECKOU JIEATEITHHOCTH.

OO1ee 9nCIio 9acoB, MPEIYCMOTPEHHBIX I M3YUYCHHS XMMHH Ha YIIIyOJIEHHOM
YpOBHE CpeaHero ooOmiero oopasosanus, cocrabisietr 204 gaca: B 10 xmacce — 102

yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

COAEPKAHUE OBYUYEHUSA
10 KITACC
OPTAHUYECKASA XUMUSA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMMH.

[IpeameT u 3HaAUEHHE OPTAaHUYECKON XUMUU, PEJICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUMU.

DJEeKTPOHHOE CTPOCHHE aroMma YIJIepoJa: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOXXHOCTM aToma YIJIEpOJa. XHWMHYECKas CBS3b B
OPraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHUTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENnTOpHbIN). TUObl MNEepeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpuHapHasi, 1BOMHAs U TpolHas cBsi3b. CrocoObI pa3pbiBa CBSI3€H B MOJIEKYJaX
opranuueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, Hykjiaeopuiae u
aneKTpodue.

Teopust cTpoeHuss oOpraHuueckux coeauHeHnit A.M. bBytiepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPTraHUYECKUX COequHEHWH. MoeKkyaspHble W  CTPYKTYpPHBIE  (OPMYJIBIL.
CtpyktypHble GOpMyNIbl Pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaIiEHHasl,
ckenetHas. M3omepus. Buasl u3omepuu: CTPYKTypHasi, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YQ(PEKTH B MOJEKYIaX OPTaHUYECKUX COCMMHEHUN (MHIYKTHUBHBIH

Y ME30MEpPHBIN 3P PEeKThI).



[IpencraBienne o kiaccuuKalMu OpraHUYECKUX BelecTB. lloHaTue o
¢dbynkuonansHOU rpynne. ['omonorus. 'omonoruueckue psaasl. CucremMaTudyeckas
HOMeHKiIatypa oprannyeckux coenuHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U Kiaccu(uKalys OpraHudeckux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUHA B OPTAaHUUYECKON XUMUMU.

BKCHeDI/IMeHTaHBHBIe MCTObI HU3Y4YCHUS BCIIICCTB )51 nux

IPEBPAIICHUM: 03HAKOMJICHUE C 06p33HaMI/I OpPraHUYICCKUX BCIICCTB )41

MaTepralaMi Ha MX OCHOBE, OMNBITHI MO MPEBPALIEHUIO OPTaHMYECKUX BEIIECTB
Npu HarpeBaHuu (TUlaBJeHUE, OOYTJIMBAaHUE W TOPEHHUE), KOHCTPYUPOBAHUE
MOJIEJIEN MOJIEKYJI OPTaHUYECKUX BELIECTB.

YrieBoaopoasl.

Ankanbl. ['oMosiorndeckuit psii ankaHoB, oo0mas Gopmyiia, HOMEHKIATypa U
u30Mepus. JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHE MOJEKYI alKaHOB, Sp -
ruOpUIM3alysl aTOMHBIX OpOMTaNiel yriepojaa, o-cBsA3b. PU3NUYECKHE CBONCTBA
aJIKaHOB.

XUMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIUU 3aMEIICHUS, W30MEpPHU3ALNH,
JETUAPUPOBAHUS, LIUKIU3alluU, MUPOIN3a, KpeKUHra, ropenus. [Ipeacrapienue o
MEXaHHU3ME PEAKIU PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKAHOB.

[Muknoankansl. OOmas Gopmyna, HOMeHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKMX CBOMCTB MayblX (LIUKIONPONAH, UHUKIOOyTaH) H
OOBIYHBIX (LMKJIONEHTAH, IUKIOTeKCaH) MUKJIoaiKkaHoB. CrnocoObl MOMy4YeHUus U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMonornueckui psj ajkeHoB, oOmas GopMmysa, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHME MOJEKYT aiKeHOB, Sp’-
ruOpun3aiysi aTOMHBIX opOuTanei yriepona, o- W m-cBsa3u. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) wuzoMepusi. @Dusnyeckue CBONCTBA aAJKEHOB.
XVWMHYECKUE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIEHUS B O.-MIOJIOKEHUE

[IpY JIBOMHOM CBSA3M, IOJUMEpU3alUU U okucieHus. IlpaBuno MapkoBHMKOBA.



KauecTBeHHbIE peakuy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Kiaccudukanusa ankaaueHoB (CONpsDKEHHbBIE, U30JUPOBAHHbBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepusamus
CONPSHKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUS U TPUMEHEHUE KA UEHOB.

Anxunbl. ['omMomornueckuii ps alkuHOB, 00mas Gopmysa, HOMEHKIATypa U
U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, Sp-
rudpuan3aiys aTOMHBIX opOuTaniel yriepoaa. Ousnyeckue CBOMCTBA AJKHHOB.
XHWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIUWHEHHUSA, JUMEpU3aluud U
TpUMeEpHU3aluu, OKuciaeHus. KucioTHble CBOKCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIuu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriieBoaoposl (apeHsl). ['oMosiornyeckuil psj apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYyJbl OeH3o0Ma. PU3MUYECKHE CBOICTBAa apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEICHUS] B O€H30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIBbHOW,
THAPOKCUIILHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposna. CrnocoObl NOJTy4YeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonyrasle HedTsaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoAyKThl €ro nepepadotku. CrnocoOsbl nepepaboTku HEPTH:
MEePETOHKa, KPEKUHT (TEPMUYECKUM, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY PA3TMUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIVIEBOIOPOAOB. Peaknumn

3aMENIEHNs TaJoreHa Ha TUIPOKCOIrpPYIIy, HUTPOTPyHIy, LIHAHOTPYIMIY,



aMuHOTpymiy. JledcTBUE Ha TajJOTeHIPOU3BOAHBIE BOJHOIO H CIUPTOBOTO
pactBopa MIENOYM. B3amMonmencTBue UTAJIOTEHAIKAHOB C MAarHueM W
UUHKOM. [ToHsAITHE O METaJuIoOpPraHUYEeCKNX COeAUHEHUsX. lcmob3oBaHue
TaJIOTEHIPOU3BOIHBIX ~ YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

3KCHCDHMCHT&HLHBI€ MCTOAbI HN3YYCHUA BCTIICCTB )41 Hnx

OPEBPAIICHUN: U3yUeHHE (PU3NUECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH),

KAueCTBEHHBIX PEAKIUN YTIEBOAOPOJOB PA3JIMYHBIX KIIacCOB (0OeciBEUMBaHUE
OpOMHOW WM WMOAHON BOJABI, pacTBOpa INEpPMaHraHata Kajus, B3aUMOJCHCTBUE
aleTUJIEHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), KkauecTBeHHOE
oOHapy>KeHHE yriepoja U BOJOPOJa B OPraHUYECKUX BEIECTBAX, IMOITYYCHUE
TWIEHA U U3YYEHHE €ro CBOWCTB, O3HAKOMJIeHHWE C Koyuiekuusmu «Hedtb» mn
«¥YToiby, ¢ 00pa3IamMu miacTMacc, KayaykKoB M pe3UHBI, MOJEIHUPOBAHUE MOJIEKYI
YTJIIEBOJOPOIOB U FAJION€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxaime opranuyeckue coeJHHECHUS.

[IpenenbHbie ogHOATOMHBIE cnUpPThl. CTpoeHHE MOJeKyn (Ha mpumMepe
METaHOJIa W 3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIATypa U u3oMepus. OcoOEHHOCTH (PUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHHUPTHl — JTWICHIJIUKOJIb W TiulepuH. DPusnveckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHs, B3aUMOJIEUCTBHE C OPraHUYEeCKUMU
M HEOPraHWYECKUMHU KHCIOTAaMH, KayeCTBEHHAasi peaklhsi Ha MHOTOATOMHBbIE

cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO()UILHOrO 3aMEIIeHUS.



HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CrpoeHuE MOJEKYJbl, B3aMMHOE BIMSHUE THUIPOKCOTPYIIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa (PeHona. OCoOEHHOCTH XUMHUYECKUX
cBOMCTB (eHona. KadecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (PeHoa.
CrnocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHUS — AJIBJAECTUBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKJIaTypa. DU3HUECKHUE CBOWCTBAa allbJICTHAOB M
KETOHOB.  XUMHUYECKHME CBOICTBA  aIbJIETUAOB U  KETOHOB:  pPEAKIUU
npucoenuHeHnsa. OKHCIIEHNE allbJIETU0B, KAUECTBEHHBIE PEAKLIUN Ha AJIbIETUIbI.
CrocoObl OJTy4YeHHs U IPUMEHEHHE albJETHJI0B U KETOHOB.

OHOOCHOBHBIE IpenieIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHMUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M30mMepus n HoMeHkiIatypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOAHOIO paJUKalIa.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3¢upax. MHoroo6pasue kKapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX UM APOMATHUECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIJIOT, THIPOKCUKapOOHOBBIX KucCOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEMHOBAs, .JUHOJIE8AS,
JuHOoNeH08as KUcnoThl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upbl. ['omonorudyeckui psig, obmas dopmyna, U30MEpHUsS U
HOMEHKJIaTypa. PU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznyeckue U XMMHYECKUE CBOMCTBA KHUPOB: TUIPOJIN3 B
KHUCIJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HEIPENENbHBIX JKUPHBIX KHCIIOT. JKUpbI B IPUPOJE.

MpbLT4 KaK COTM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.



OO6mast xapakTepucTuka yrieBojoB. Kimaccudukanus yrieBogaoB (MOHO-, TH-
U mojucaxapuibl). MoHocaxapuabpl: TIIOK03a, (GpyKTO3a, Tajakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaXOXkAeHHE B npupojie. DoTOCUHTES.
XUMHUYECKHE CBOWCTBA ITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U ANIbJICTHIHON
Ipyni, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuubl: caxapos3a, MallbTo3a
W JakTo3a. BoccraHaBiMBaIIME W HEBOCCTAHABIMBAIONIUE  JUCAXapUJbL.
['unponus nucaxapuao. Haxoxaenue B mpupoje U npuMmeHenue. [lomucaxapubr:
KpaxMall, IJIMKOTeH U 1euTos103a. CTpoeHre MaKpOMOJIEKYJT Kpaxmaia, IIIMKOreHa
U 1EeUT003bl. DU3NuecKkue CBOWCTBA KpaxMalia M LEJUTION03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaYECTBEHHAash PEeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA WEJUIIONO3bI: TUPOJINU3, TOdyuyeHHe 3GUpOB 1eiuT0y03bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

3KCH€DHM€HT&HBHBI€ MCTOJbI HN3YYCHUA BCIIICCTB )41 Hnx

HDCBDameHHﬁZ paCTBOPUMOCTb pPa3jiIMdHbIX CIIMPTOB B BOJC, B3aHMOﬂeﬁCTBHC

ATaHOJa C HATPUEM, OKHCIICHHE 3THJIIOBOTO CIHUPTA B AJIbJIETU] HA PACKaJIEHHOU
MEJTHOM MPOBOJIOKE, OKUCIEHUE STUIIOBOTO CIIUPTA AUXPOMATOM KaJlisl (BO3MOKHO
WCIIOJIb30BAHUE BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha aibJeTuibl (C
ruapokcugom auammuHcepedpa (I) u rugpokcumom wmemu  (II)), peaxius
rimtepuna ¢ ruapokcuaom meau (II), xumuueckue cBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI, B3aMMOJICHCTBUE pacTBopa TJOKo3bl ¢ Tuiapokcugom Mmeau(ll),
B3aMMOJICUCTBUE Kpaxmayia C HOJ0M, pEelIeHHWE SKCHEPUMEHTAIbHBIX 337ad I10
TeMaM «CrupThl ¥ GeHodbl», «KapOooHoBbIe KUCAOTHI. CH0KHBIE YPUPHD.

A3oTcoaepxaliue OpraHuyecKue CoeAUHEHM.

AMUHBI — OpraHMyYecKue MPOU3BOJIHbIE aMMHaka. Kiaccudukanys aMUHOB:
anmnpaTHIeCKUe ¥ apOMATHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30Mepus, HOMEHKIATypa U (U3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYEeCKUX aMUHOB: OCHOBHbBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.

Conu aJIKHuJIaMMOHUS.



AHWIIMH — TpEACTaBUTENTh aMUHOB apomarmueckoro psga. Crpoenwme
aHwIMHA. B3anMHOE BiMsSHUE TPyNN aTOMOB B MOJIeKyJie aHuiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuiMHA. KayecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUSI M TpUMEHEeHHe anvdarndeckux amuHOB. [lomydeHue aHuIMHA U3
HUTPOOEH301a.

AmMuHOKHCIOTE. HoMenknatypa u uzomepust. OTaenbHbIe TPEICTaBUTENN Ol-
AMUHOKHWCJIOT:  TJIMIIUH, aJlaHuH. @Ou3W4eckue CBONCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYEeCKHX
COCIMHCHUM, peaKmus TMOJMKOHACHCAINKA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHNe aMUHOKUACTOT. CHHTE3 ¥ THIPOJIN3 METTH/IOB.

benku kak mnpupomneie monumepsl. [lepBuuHasi, BTOpUYHAs W TpETUYHAs
CTPpYyKTypa O€lKOB. XWMHUYECKHE CBOMCTBA OEJKOB: THAPOIW3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

3KCH€DHM€HT&HBHLI€ METOAbl M3YYCHMsS BEILICCTB W HMX NPEBpPAIICHUM:

pacTBOpeHHE O€JIKOB B BOJE, JE€HATypalus OEJKOB MPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcolepKallue ~ OpraHMyeckue  coeauHeHus’» U «Pacmo3naBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS.

OCHOBHBIE MOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

[Tomumepubie Matepuanbl. I[lmactmaccesl  (MONMATUIICH, TOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTepeTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHE Kay4yyKH
(OyTaareHOBbIN, XJIOPOMPEHOBBIN, N30MTPEHOBBIN) U CUITMKOHBI. Pe3nna.

Bosnokna: HaTypalibHbI€ (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,

alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).



[Tonumepsr CHELHAIIBHOTO Ha3HA4YECHUs (Tepmon, KeBJap,
3IIEKTPOTIPOBOIAIINE MOJIUMEPHI, OMOpa3iaraeMble OTUMEPHI).

3KCHCDHMCHT&HBHBI€ METOAbl HM3YYCHMS BCIICCTB M HMX NPEBpPAILICHU:

O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB, pELICHUE JKCIIEPUMEHTAlIbHBIX 3axad 1o Tteme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérturle 3a51a4n.

HaxoxaeHne MoOJeKyIspHOW (GOpMyIbl OpraHUYECKOTO COSIUHCHHS I10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €r0 COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OpMYJIBI OPTaHUYECKOrO0 COeAUHEHMUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BemlecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuu W/WIM HCXOMHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU (HOPMYIIBI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIIOCOOOB
MOJIYYCHUSI, ONpPEeNiEeHuEe JOJM BBIXOJIa MPOJYKTa PEAKIMU OT TEOPETHYECKU
BO3MOXKHOTO.

MeXIpeIMETHBIC CBSI3U.

Peanusanus MeXnpeIMETHBIX CBS3€U ITPU U3YYEHUN OPTaHUYECKON XMMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHATHM, TaK W TOHATHH, NOPUHATBIX B OTACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYUHBIM (DaKT, rUMOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTIUPOBAHHUE.

duznka: Marepusi, aroMm, JJEKTPOH, MNPOTOH, HEUTPOH, MOJEKYJa,
HSHEPreTUYECKUN YpOBEHb, BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Mmacca.

buonorusi:  kieTka, OpraHu3M, J3KocucTeMa, Ouochepa, MeTabOIU3M,

HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHHWE, OEJKH, YIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hble HCKOMAEMBIE, TOITLIUBO.

TexHonorws: THIEBBIE TPOAYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHUS,

MOOIIUEC CPCACTBA, MAaTCPUAJIbI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX sjep. XUMHUUYECKUI 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHH. AToMHBIE opOuTanu. Kinaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-aeMeHThI). Pacnipenenenue 3JICKTPOHOB 1o aTOMHBIM
opOuTansAM. DIEKTPOHHbIE  KOH(PUTYpallu  aTOMOB  3JIEMEHTOB  MEPBOTO—
4eTBEPTOTO TIEPHOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHBIC
KOH(UTYpalMi HOHOB. DJIEKTPOOTPUIIATEIIBHOCTD.

[Tepuoanueckuii 3akoH U Ileproguueckass cucTeMa XMMHUYECKUX SJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOINYECKOTO 3aKoHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHUYCCKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB MO TpynnaM W NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUeckass CBSI3b. Bujpl XHMHWYECKON CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTanyeckasi. MexaHu3mMbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIN
1 JIOHOPHO-aKIENTOPHBIN. DHEPTUs U JJIMHA CBsI3U. [1onsipHOCTD, HAIIPABICHHOCTD
YW HaCBHIIIAEMOCTh KOBAJCHTHOW CBsi3U. KpatHwie cBa3u. BopoponHas CBs3b.

MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.



BaneHTHOCTP M BaJEHTHbIE BO3MOXKHOCTHM aTOMOB. CBfA3b 3IIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX F€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIIEKCHBIX cOeTMHEHMSIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa MONEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTpPOEHHs.  THIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbIx cucremax. Mctunnele pactBopsel. [IpeacraBnenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccuduxkaius m HOMEHKIIaTypa HEOPraHMYECKUX BellecTB. TpuBHAIIbHbBIE
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakldii B HEOPTaHUYECKONM M OpraHuYecKOn
XUMHUHU. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (PEKThl XUMUYECKUX PEaKIUH.
TepMoxuMuyecKue ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, e€ 3aBUCUMOCTb OT Pa3IM4YHBIX (DaKTOPOB.
['oMOreHHbIE ¥ TETEPOTEeHHBIE peakuu. Katanns u kaTanu3aTtopsl.

OOpaTtumble 1 HeoOpaTHUMbIe peakunu. XuMuueckoe paBHoBecue. Koncranrta
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIINAE HA TOJIOKEHUE XUMHYECKOTO
PAaBHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle [latense.

Onekrponutuueckas auccouuanusa. CunbHble W cHa0ble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
uienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peaknuu
MOHHOTO OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ peakiuu.  CTeneHb  OKHUCIEHUS.

OxucnauTenb M BOCCTAHOBUTEIb. HpOH@CCBI OKHUCJIICHUA W BOCCTAHOBJICHU.



BaxHeiiie OKHCIWTEINM W BOCCTAHOBUTEIM. METON SJEKTPOHHOrO OaaHca.
DNEKTPOJU3 pacTBOPOB U PACILIABOB BEIECTB.

3KCHCDHMCHT&HLHBI€ MCTOAbI HN3YYCHUA BCTIICCTB )41 Hnx

IIPEBpAIICHUN: pa3JI0KEHUE MEPOKCUJIa BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa,
MOJICNIA KPUCTANTMYECKUX PEIIETOK, MPOBEICHUE PEAKIUHd HOHHOTO OOMEHa,
ONpENIEIICHUE CPEbl PACTBOPOB C IMOMOIIBI0O WHAMKATOPOB, MU3YYCHUE BIIUSHUS
pasnuYHBIX (HAKTOPOB HA CKOPOCTh XHUMHYECKOW PEAKIIMW U IOJOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xummusi.

[Tonoxenne HemeTamwioB B [leproandeckor CuCTeME XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOeHUS UX aTomMoB. Du3nveckue CBONCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuUMepe KUciopoaa, cepol, hochopa u
yIIIepoIa).

Bonopoa. Ilomydenue, ¢u3nueckue U XMMHYECKHE CBOWCTBA: PEAKIUHU C
MeTaJlJIaMU u HEMeTaJJIaMH, BOCCTAHOBUTEJIbHBIC CBOMCTBA.
I'mapunasl. TonMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxzaenwe B mpupoje, crocoObl MOdy4yeHus, (U3NUECKUue MU
XAMUYECKUE CBOMCTBA. [ almoreHoBoAOpoObl. BaxkHeHIINE KUCIOPOACOIEpKAIINAEC
COENIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHHUS
rajioreHoB. [[pruMeHeHne rajjoreHoB U UX COeAUHEHUM.

Kucnopon, o3oH. JlabopaTtopHble W NMPOMBIIUICHHBIE CIIOCOOBI TMOIYYCHUS
kuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpoaa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxaenue B mnpupoje, CIOCOOBI MOJNydeHHUsS, (PU3NUECKHUE W
xumuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcun cepui(IV), oxcun
cepol(VI). CepHucras m cepHas KHUCIOTBI U UX coiid. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHnne cepbl U €€ COeTMHEHN.

A3o0T. HaxoxjaeHue B Tpupojie, CHOCOObI TMOdy4YeHHs, (U3UYECKUE U

XHMHUYECKHE CBOMCTBAa. AMMUAaK, HUTpUIbl. OKCHUIBI a30Ta. A30TUCTas U a30THas



KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE yIOOPEHHUS.

®ochop. Haxoxaenue B mpupoje, CHocoObl MOMydeHUs, (HU3MUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

Yranepon, HaxoXjAeHWEe B OpuUpole. AIJOTPONHBIE  MOAU(PHUKAIUU.
®duznyeckre W XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u €€
COJIM. AKTHUBUPOBAHHBIA Yyroyb, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €0
COCIMHEHNM.

Kpemunii. Haxoxknenue B Mpupoje, CrocoObl TOJMydeHUs, (PU3HUECKHE U
xummudeckue cBorctBa. Oxcupy kpeMuusa(IV), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKO0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metaiioB B llepuoanueckoil cucTeMe XMMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  psii  HampsbkeHud  mertauioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3UHU.

O6mast xapaktepuctuka MetamioB [A-rpynmbel [lepuonnueckoit crucTeMbl
XUMHUYECKUX DJJeMeHTOB. Harpuihi u kamwmil: mnonydeHue, Qusznueckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mast xapaktepuctuka MmeTtamioB [IA-rpynmer [lepuomnyeckoit cuctembl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCThIX BEIIECTB U HMX COEIUHEHHII.

JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: nony4yeHue, GU3NIecKue U XUMUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast  xapakTepUCTHKa MeTauioB noOouHblXx mnoarpymnn  (b-rpyrmim)
[leproanyeckol CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

Pu3NueCcKrue U XMMUYECKUE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUabl U
ruapokcusbl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel U auxpomaTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHEHHEe Xpoma.

@u3nyecKne MW XUMHUYECKHME CBOWCTBA MapraHlla W €ro COCIUHEHU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranna(VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Pu3NYEeCKHEe U XUMUYECKUE CBOMCTBA XKe€Je€3a U ero coeanHeHu. OKCHIBL,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

DuU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coenuHeHui. [lomyyenue u
IIPUMEHEHUE MEIU U €€ COCUHECHUN.

[Muuk: monyyeHue, (U3NYECKHEe W XUMUYECKHE CBOMCTBAa. AMpoTepHbIe
CBOMCTBA OKCHJA U TMIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMenenue
UHKA U €r0 COeIUHCHUH.

3KCH€DI/IM€HTaJ'H::HBI€ MCTObI HU3YUYCHUA BCIIICCTB )41 nx

[pPEBpAIICHU: U3yueHne oOpa3lloB HEMETaNIOB, TOpeHHe cepbl, Qocdopa,

JKee3a, MarHus B KHCIIOPOJE, M3y4YeHUE KOJUIEKIMM «MeTamisl U CIUIaBbD»,
B3aMMO/ICHCTBHUE IIEIOYHBIX U IIEJI0YHO3EMETbHBIX METAJIOB C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEpPUAJIOB), B3aWMOJICUCTBUME IIMHKA U JKele3a ¢
pacTBOpaMH KHUCJIOT M IIEJIOYEH, KAYECTBCHHBIE PEAKIIMM HA HEOPraHUYECKUE
AHHUOHBI, KATHOH BOJIOPOJA U KAaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TUIPOKCUIOB
QTIOMUHHMS W UHMHKA C PpAacTBOpaMM KHCJIOT M IIEJIOYEH, pEelICHUE
DKCHEPUMEHTANIbHBIX 3a7a4y no TteMam «l'anorene», «Cepa m €€ coeauHEHUsD,
«A30T 1 Gocdop u ux coeaUHEHU», «MeTamibl TTaBHBIX TOATPYIID», «MeTaisl

NOOOYHBIX TOATPYIIID.



XuMHuS U KU3Hb.

Ponp xuMuu B obecriedeHrH yCTOMYMBOrO pa3BUTHs yenoBeuecTBa. [lonsTue
O Hay4YHbIX METOAaxX IIO3HAaHUS M METOJOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHIMNBI OpraHU3alui XUMHYECKOT0 TPOU3BOACTBA. [I[poMbliieHHbIE
CIIOCOOBI MOMYYEHUSI BaKHEUIITUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliIeHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacHOCTH.

XuMusi W 3I0pOBbE UesioBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XUMHMS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE J00aBKU. Poib xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmetnueckue u mnapdromepHsie cpeactBa. beitoBas xumus. I[lpasuiia
0e30MacHOr0 MCMOJIb30BaHUsl MpEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTENILCTBE: BaKHEHUIIIME CTPOUTENbHBICE MaTepuaibl (IIEMEHT,
0eTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbBIC yI00pEHMUS.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepualbl,  KpAacKdh,  CTEKIIO,
KepaMuka. Marepuansl 11 31eKTpoHrkd. HaHoTexHomorum.

PacuéTHrle 3agaumn.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaxkuuu,
€CJIM OJIHO U3 BEIIECTB JIAHO B BUJIE PACTBOpA C ONPEAECIEHHOW MAacCOBOM JOJIEU
PacTBOPEHHOTO BELIECTBA, MACCOBOM JOJM M MOJSIPHOM KOHLIEHTPALIMM BELIECTBA
B pPacTBOpPE, JOJIM BbIXOJa MIPOAYKTa PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO.

MexnupeaMeTHBIE CBI3H.




Peanuzanuss  MeXNpeaIMETHBIX  CBSi3ed MpU  U3ydeHUU oOmed u
HEOpraHW4ecKor XuMuM B 11 Kiacce ocylIeCTBISETCS YEpe3 MCIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHATUH, TaK U MOHITHH, IPUHATHIX B OTAEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAyUHbIE MTOHATHS: SIBICHNUE, HAYYHBIN (aKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIacCU(PUKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®dusnka: MaTepusi, MUKPOMHUP, MAaKpOMUP, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH,
WOH, H30TOIbl, pPAJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUI YpPOBEHD,
BEILIECTBO, TEJlO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBA, HJACAIbHBIN Ta3,
(duznyecKue BeIMYNHBI, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTUs, Macca.

buonorus: knerka, opranu3M, 3KocucTeMa, onocdepa, MeTadoIM3M, MaKpo- U
MHUKPO3JIEMEHTHI, OEJIKU, XUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U ITOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOIUIMBO,
pecypcehl.

TexHonorus: XuMH4YecKasi MPOMBINIIEHHOCTb, METAJLUTYprusi, CTPOUTEIIbHbIE
MaTepHallbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs IPOMBIIUICHHOCTD,
dapmaneBTHUECKAS IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, 3JIEKTPOHHAs
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITIPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOJXOIOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MIpeaMeTa «XHUMHsD» Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs BBIJIEIECHBI CJEIYIOIIME COCTAaBJSIONIME: OCO3HAHUE

OOyYaromMUMHUCA POCCUMCKOW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K



CaMOPAa3BUTHIO, CAMOCTOSITEIIHBHOCTH M CAMOOIIPEICIICHNIO; HAJTMUNE MOTUBAIIUH K
OOy4eHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWIaMH M HOPMaMHU TIOBEACHHUS; HAJIWYHE
NPaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPBI; CIOCOOHOCTH CTABUTH LIEIH U CTPOHUTH
KU3HCHHBIC IJIaHBbI.

JIMYHOCTHBIE ~pEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHUS»  OTPakaroT
C()OPMHPOBAHHOCTh OIBITA TTO3HABATEIFHOW M MPAKTHYECKOW JIEATEIIEHOCTH
o0yyJaromuxcs B mpoliecce peann3anny 00pa3oBaTeIbHON AeATEIbHOCTH.

JIMYHOCTHBIE ~pe3yNIbTaThl OCBOCHHS TMpeaMera «XHUMHUS»  OTPaKaroT
C(OPMHPOBAHHOCTh OIBITA TIO3HABATEIILHOW W MPAKTHYECKOW JESATEIBHOCTH
o0ydJaromuxcs B MPOLECCEe peau3alii 00pa30oBaTeIbHON NEATEIBHOCTH, B TOM
YHCIIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HAHMS O0YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY M TIPABOTIOPSIIKY;

NPEJCTaBICHUS O COLMAIBHBIX HOpMax W MpaBHJaX MEXKINYHOCTHBIX
OTHOIIICHHU B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MJESATEIBHOCTH TPU CO3IaHUU
y4eOHBIX TPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 331a4, BBHITOJHECHUU
XUMHUYECKHX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TIPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTHKY U
apryMEHTHI IPYTHX MPHU aHAIHM3E PA3IMYHBIX BUJOB yU4EOHOM NESTETLHOCTH,

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

[ICHHOCTHOTO OTHOUICHHS K WCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U IMPAKTHYECKOTO
NPUIOKECHUS XHWMHH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh pe3yJbTar
JUTATCIILHBIX ~ HAOJIOACHUN, KPOIOTIUBBIX  OKCICPUMEHTAIBHBIX  TOUCKOB,

IMMOCTOSSHHOI'O TpyJda y‘-IéHBIX " IIPAKTHUKOB,



MHTEpeCa M IO3HABATEJIBHBIX MOTHBOB B IOJYYEHUHM M MOCIEIYIOIIEM
aHaln3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYyAIlMH, CBI3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHHE W MOCTYNKH CBOMX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) ¢dopMupOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTEW 3J0poBoro u 0Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

COOJIO/IeHUsT TpaBuUil 0e30MacHOro oOpalleHus C BEHIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl [IEHHOCTU TMPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCIIEICTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TpyaoBOro BOCHUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4€OHO-MCCIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHUE€ B PEUICHWHU MPAKTUYECKUX 3a/ad
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPoeccuil pa3audyHoro pojaa, B TOM
YHUCIIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymied Tpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) IKOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1eIeCO00pPa3HOT0 OTHOIICHUS K TPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIC;

MOHUMAaHUSl IJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX NPOoOJIeM, BIMSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHUKEHUU XUMHUHM IS
pELIEHHs] BOIIPOCOB PallMOHAIIBHOTO MPUPOOTIOIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCIIIMX BpPEA  OKpYKaroIeh
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJUYusl Pa3BUTOTO HKOJOTHUUYECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xeMo(hoouu;

7) UMEeHHOCTH HAYYHOTO IMO3HAHUSI:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOIIECTBEHHOMN MPaKTUKU;

MOHMMAHUSl CHeNU(PUKA XUMUM KaK HayKd, OCO3HaHUA €€ pojau B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKPYKaloIllleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUH TPOoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKJAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHM JIJI1  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJK B

CO3JaHMM HOBOW 0a3bl MaTepUabHOM KYyJIbTYpbl, B PEIICHUU TJI00ATbHBIX



mpo0eM YCTOMYMBOTO DPA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MTUIIEBON ¥ DKOJIOTHUECKOW 0€30MaCHOCTH, B PA3BUTUM MEIUIIUHBI, 00ECIIeYCHUN
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJy4yaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMMEIONUXCS JaHHBIX C I[N TOIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKOM AEATEIBHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caMOOOpa30BaHNIO, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3luyHbIX cdepax npodeccuoHanbHOM

JCATCIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS POTPAMMBbI IO XUMUU HA YPOBHE
cpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HaUMMble  JUII  (OPMHUPOBAHMSI ~ MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CIEeONU(PUKYy METOJ0B TIO3HAHUS,
HCIIOJIb3yeMbBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,

Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);



yHUBEpCaIbHbIC yueOHBbIC IEHCTBUA (TIO3HABaTEIbHBIC, KOMMYHUKATUBHBIE,
pEryJIATUBHBIE), o0ecIIeunBaroIIme dbopmupoBaHue GyHKIIMOHATBEHOM
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJaroInXcs;

CITOCOOHOCTH 00yUarommMXxcs HCII0JIb30BaTh OCBOCHHEIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MIO3HABATEIBHON M COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHblE PE3YyJAbTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 6a30Bble JJOruvyecKune JaeMcTBUSI:

CaMOCTOSITEIbHO  (popMynupoBaTh M aKTyallU3UpoBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LEIU JACATECIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH MX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS U KPUTEPUU I KJIacCU(PUKAIIMU BEHIECTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh MPUYMHHO-CIICACTBCHHBIE CBSI3M MEXIY HM3Yy4aeMbIMU
SIBJICHHUSIMU,

CTPOHUTH JIOTHYECKHE pacCyXkAeHUS (MHIYKTHBHBIC, JEIYKTHBHBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOILIECCE MO3HAHUS HCIOJIb3YEMbIE B XMMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON

pPCakiiu — IIpU PCHICHHUUA y‘{e6HLIX IMO3HABATCJIbHBIX W IIPAKTHYCCKHX 3aaad,



MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPEICTABICHUS JJIsl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O TO3HAHUS BEHIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBAThH 1EJIU U 33J]a4H UCCIEIOBAHUSA, UCTIOIb30BaTh TOCTABICHHbIE
U CaMOCTOSTEIHLHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEACHUS
YUYEHHUECKUX SKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIIEIOBAaTEIbCKOM H  MPOEKTHOM
JESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IMYHbIX
METOJ0B MTO3HAHUSI.

3) pabdora ¢ ungopmanmei:

OPUECHTUPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpManuu (HaAy4yHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATHh PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T BBINOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

NpuoOpeTaTh OMNBIT HCIOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTUN 1 Pa3INYHBIX IIONCKOBLIX CUCTCM,



CaMOCTOSITENIFHO ~ BBIOMPATh  ONTUMANbHYIO  (OpMYy  IpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeAcTBa Ipu pabore ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMyIIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCITI0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIAHOCTH.
KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMON TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUHU, BBICKA3bIBaTh UJIeH, OPMYITUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN pPE3yIbTaTOB II03HABATEIBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MpoeKTa, U (opMyIHpOBaTh BHIBOIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00CyXk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

CaMOCTOATEJIBHO IIJJAHUPOBaTh W OCYLIECTBIATH CBOK IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUMM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX pemeHus ¢ Y4YETOM MOJYYeHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTh CAaMOKOHTPOJb JIEATEIIbBHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3yabTaThl OCBOEHHS MPOTPAMMBI 110 XUMUHU Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHero oOiero oOpa3oBaHMs BKIIOYAIOT cHelU(pUYECKUe
JUIs y4eOHOTo npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM

M0 OCBOCHMIO, MHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUJBI JACATEILHOCTH



M0 IMOJIYYCHHIO HOBOI'O 3HAHWA W IIPHUMCHCHHUIO 3HAaHUU B Pa3IMYHbIX yqe6HBIX
CUTyallMiAX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUuAX, CBA3dHHBIX C xumuein. B
nporpamMme 110 XUMHHU IIPCAMCTHBIC PC3YJIbTaTbl IIPCACTABIICHBI II0 TOdaM

WU3Y4YCHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUS»
OTPAKAOT:

ChopmupoBaHHOCTH MPEACTABICHUI: O MECT€ M 3HAYECHUH OPTraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOOIOIL30BaHNs, B (OPMHUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOJHOM CPELE;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HaHMI, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHYECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oj0oyka aroma, s-, P-, d-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TuOpuau3aiusi aTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKENET, PyHKIUOHATbHAS
Ipylna, pagudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIEHHbBIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEpPbI, T'OMOJOTHYECKUH psJl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINME OPraHWYECKHE COEIUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BeecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MAcChl BEMIECTB, 3aKOH COXPAHEHUS

W TpEeBpalIeHUs DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJNHAMUYECKMX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3AaUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN ) dekTol, opueHTanTsl | u Il pona);
(baKTOoJOTUYECKHUE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJb30BaHUN BAXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, TepepadoTKu HePTH);
c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHHNI;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIS COCTaBJIEHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYEeCKUX
BEILIECTB;

COCTaBJISAITh YPABHEHUSI XUMUUYECKUX PEAKIIMM U PAaCKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OallaHca JTUX peakIMil, peakiuii HOHHOTO OOMeHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUMH;

M3TrOTaBIIMBATh MOJIENIM MOJIEKYJ OPraHUYECKHX BEIIECTB MJIs WILTIOCTPALIUU
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHMI: YCTAaHABIIMBATh NMPUHAIJICKHOCTh M3YYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaByY MU CTPOCHUIO K OIpPEAEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, [aBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoaUTh TpUBHAIbHBIE HAa3BaHUS AJISI OTAECIbHBIX
MPEACTABUTENIC OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPUH,
ATUJICHTJIMKOMb, (EeHOJ, (opManbAeTUl, areTadblAerua, aleToH, MypaBbUHas

KHCJIOTA, YKCYCHasA KHUCJIIOTA, CTCApUHOBAsL, OJICMHOBAsA, MAJIbMUTUHOBAA KUCJIOTHI,



TJIMLUH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWIWH, NUBUHUJ, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh  YMEHUS ONPENEHATh BUJ XHUMHUYECKOM CBSI3M B
OpraHUYECKUX COCIMHEHMSX (KOBAJEHTHAas W HWOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cOpMUPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTb  COCTaB,  CTPOCHHE,
bu3NUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKAHOB, LIMKIOAJIKAHOB, aJIKCHOB, AJIKAJUEHOB,
QJIKAHOB, AapOMATHYECKHUX YIJIEBOJOPOAOB, CIUPTOB, albACTHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aAMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JHU- M IMOJINCAXAapUIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYKD  CBSA3b  MEXAY  HUMH  yPAaBHECHHSIMU
COOTBETCTBYIOIIIMX XHWMMYECKUX PEAKIUH C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

cOPMHUPOBAHHOCTh YMEHUSI TOJATBEPKAAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U T-CBS3M), B3AUMHOIO BIIUSHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKHU YTJI€BOJAOPOIHOTO
Colpbsd (He(Thb, NPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu MU
IPaKTHYECKOEe MPUMEHEHHUE NPOAYKTOB IepepadoTKy;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CUCTEMOW 3HAHUU O E€CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHNH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHSATH OCHOBHBIE ONEPAllMU MBICIUTEIbHON

JEATeIBHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OOO0OINCHHE, CHCTeMaTH3alluIo,



BBISIBJICHHE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H — JJII U3YYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATh B3aUMOCBSI3h XUMHUUYECKUX 3HAHUU C
MOHATUSMUA W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajibHOTO €IMHCTBA MHUpAa,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHMS 0 OPraHUYECKOW XHUMHH ISl OOBSCHECHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, IMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

chOpPMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PaCU€Thl 10 XUMHUYECKUM
dbopMmyamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DH3UICCKUX
BeMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEIIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKJICHUIO XMMHUYCCKOU
(dbopMyIIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, aHAIIM3UPOBATh U OLICHUBATH
C TMO3MIMH  DKOJIOTMYSCKOM  O€30IMacHOCTH  IIOCJICICTBHS  OBITOBOM H
MIPOU3BOJICTBEHHON JIEATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ TMepepadoTKOH
BEIIECTB, MCTOJIL30BATh IMOTYyYEHHBIC 3HAHUS VISl IPUHATHAS TPAMOTHBIX PEIICHUHN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITCIBLHO IUIAHHUPOBATh W IIPOBOJIUTH
XUMUYECKANW DKCIEPUMEHT (TIOJIyYCHHE W HW3yYeHHE CBOWCTB OPTraHUYECKHUX
BCIIIECTB, KAYeCTBCHHBIC PEAKIIUHU YTJICBOJOPOJOB PA3IMYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpOBaTh IIENb HWCCIACAOBAHMS, NPEACTABIATh B Ppa3nuuHON (opme
PE3yNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

co0JIro1aTh MpaBujia IKOJOTUYECKHU I11eJeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJOBOM NEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 30POBbS, OKPY>KAIOIICH

IIPUPOJHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABaThb OIIACHOCTb TOKCHUYECKOIO JEHUCTBUS HA >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHHS PUCK-TI0JIb34;

chOpPMHPOBAHHOCTh YMEHMM: OCYIIECTBIATh IEJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JuTepaTypa, CpecTBa MaccoBoi uHbopMmaiuu, aTepHeT u Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMUYECKYIO0 MHGPOpMAIHIO, repepadaTbiBaTh €€ U UCIOJIb30BATh

B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OOmias u HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh TPEJACTABICHU: O MaTEepUAIBHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHUH YCTONYHBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPHUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATralOIINe MOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAITN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIs aTOMHBIX OpOuTajied, WOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAasA, MeETAJUIMYECKas, BOJOPOJHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKas pEeakius, pacTBOpP, 3JIEKTPOJIUTHI,

HCOJICKTPOJIUTLI, OJCKTPOJIUTHUYCCKAA aAucconruannAa, CTCIICHbL AUCCOIHAIHU,



BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHUYECKON PEaKUUU, CKOPOCTh XUMUYECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS JJICKTPOIUTHUECKOW HUCCOIUAIUU, MEPUOIUYECKUN
3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILECHUS] SHEPTUU NPU XMMHUYECKUX PEAKIHUIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXalMe B OCHOBE IIOHHMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHYECKUX  SIBIICHHM;  COBPEMCHHBIC
IIPEACTABICHUS] O CTPOCHHMH BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; TMPEACTABICHUS O MEXaHW3Max XHMHYECKHX
peakuui, TEPMOJMHAMUYECKMX W  KHHETHYECKUMX  3aKOHOMEPHOCTAX  MX
IIPOTEKAHMS, 0 XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, MOJyYEHHUU U OE30MaCHOM
UCIOJIb30BaHUU BAXKHEUIIMX HEOPraHMYECKHX BEIIECTB B OBITY U IMPAKTHUECKOMN
NEeATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUM: BBISIBISATh XapaKTEPHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS NPU
ONMCAaHNUN HEOPTaHNYECKHUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHUS HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JIJISt
cocTtaBieHUss (GOopMysl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX  pEakLuH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAECIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHUSI ONPENEIATh BAJICHTHOCTh U CTENEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHMSIX, BUJI XMMHUYECKON CBS3M (KOBaJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUS OOBACHITH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U

JIOHOPHO-AKIIEMITOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3H;



cOPMHPOBAHHOCTh,  YMEHUW:  KIacCU(DUIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUH 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJIEHUSI AJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karajlu3aTopa u
JIPYTHE); CAMOCTOSITEIbHO BBHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKoHa JI.
W. MenpeneeBa U JEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoit  cucremsl .M.  MeHneneeBa, HWCOONb3ys  TMOHSTHUA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuogaMm u rpynmnam  Ilepuonnueckoir cucremsr J[. .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX DJICKTPOHHBIX 000JI0YECK;

chOpPMHPOBAHHOCTh YMEHHI:  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKMMH BEUIECTBAMU C
MOMOIIBI0 YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHA;

c(hOpPMUPOBAHHOCTh YMEHHS PACKPBHIBATh  CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peakiuil MOHHOrO OOMEHa MyTEM COCTaBJIEHUSI WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSATH 3aKOHOMEPHOCTH IPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTUUYECKHX XapaKTEPUCTUK, XapPaKTEP

HN3MCHCHUA CKOPOCTHU XUMHUYECKOU p€akKn B 3aBUCHUMOCTH OT PpPa3JnMYHbIX



(bakTOpOB, a TAaKXKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUSI XapaKTEpHU30BaThb XUMHUYECKUE pPEaKLUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX IPOU3BOJICTB; LIEJIECO00PA3HOCTD
IPUMEHEHUSI HEOPraHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BJAJACHUA CHCTEMOM 3HaHMM O METoJax Hay4HOro
NO3HAHUA SBJICHUI NpUpOAbl — HAOIIOIECHHUE, H3MEPEHHE, MOJIECIHPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS IIPU SKCIIEPUMEHTAIIBHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSICHEHUS XHMHYECKUX SBJIICHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHMSI BBIABIISATH B3aUMOCBS3b XUMHYECKHX 3HAHUH C
MNOHATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0o0s1ee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C MCIHOJB30BAaHUEM
NOHATUI «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMaA ras3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklny; 3HAYECHHUsS BOJOPOJHOIO MOKA3aTelsl PACTBOPOB KHUCIOT M LIENOYEHR C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKUUHU, €CId OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BUJIE pacTBopa ¢
onpeneIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOJAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IUJIAHUPOBaTh M IMPOBOAMUTH
XUMUYECKUNA  JKCIEPUMEHT  (NMpOBEACHHE  peakuuid  HOHHOro  OOMeEHa,
NOATBEPKIAEHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKHUX BEIIECTB, ONPEIEICHUE

Cpe€abl pPAaCTBOPOB BCHICCTB C IOMOIIBIO HWHAWKATOPOB, HW3YUCHHUC BJIWAHHA



pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJbHBIX 3aad 1o Temam «Metamwmely u  «Hemeramne») ¢
COOJII0JIEHUEM TpaBUJI 0€30MacHOro OOpallleHus ¢ BEIIeCTBAaMU U J1ab0paTOpHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HMCCICNOBAaHUS, TMPEIACTABIATH B
paznuyHOi (hopme pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHUH: COOIOAATH TIPaBUIa TOJb30BaHUS XUMUIECKON
nocyno u naboparopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUHM C HMHCTPYKIHMSMH IO BBIIOJHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OMBITOB, 3KOJIOTMYECKU LEJIECOO0Pa3HOro NOBEACHUS B OBITY W TPYIOBOU
JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbs, OKPYXKAOLIEH NPUPOAHOU
Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPTAaHM3MBbI OINPEACIIEHHBIX HEOPTaHWYECKHUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

c()OPMHPOBAHHOCTh YMEHHMIA: OCYILECTBISATh LEJICHANPABICHHBIA MOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XMMUYECKYI0 MH(pOpMaIlUIo, NepepadaTbiBaTh €€ U HUCIOJIb30BATh

B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HammeHoBaHMe pa3ienoB U TEM KonunyecTBo yacos ONEKTPOHHBIE
n/m MIPOTrPaMMBI (mmudpoBsie)
Beero|| Kontponbrbie || ITpakTudeckue || oGpasosarenbHbie
paboTsI paboTsI pecypebl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
1.1 |[Ipeamer opraHMyYECKOl XUMUU. 8
Teopus ctpoeHust OpraHUYEeCKUX
coequHenuii A. M. Byrneposa
Wroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
2.1 ||[[IpengenbHble yTaeBOAOPOABI — 5
QJIKaHBI, ITUKI0ATKAHBI
2.2 ||HempenenbHbIC YTICBOIOPOIBIL: 14 1
QJIKeHBI, aJIKaITUEHBI, AIKIHBI
2.3 ||ApomaTtuuecKkue yrieBoJ0pO bl 8
(apensr)
2.4 |[TpupoaHbIe HICTOYHUKH 4
YIIIEBOAOPOAOB M UX IepepadoTka
2.5 |[TanoreHnpou3BOIHEIC 4 1
yTIEBOJIOPOIOB
Wroro no pazueny 35

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

[TPOTPAMME

3.1 ||Couptel. Oenon 11 1

3.2 |[KapOOHWIbHBIE COSTHHCHHUS 21 1
aJIbJIETU/IbI U KETOHBI.
Kap6onoBsie kucnotbl. Cli0KHbIE
s¢upsl. XKupsl

3.3 ||YrneBosl 9 1

Wroro no pasneny 41

Pa3nesn 4. A3oTcoaeprkamue OpraHn4ecKue CoeJUHEHHUs

4.1 ||AMuHBI. AMHHOKUCIIOTHI. benku 12 1 2

Wroro no pazaeny 12

Paspnen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

5.1 |[BeicokOMOJIEKYIsIpHbIE 6 1
COEIMHEHUS

Wroro no pazneny 6

OBUIEE KOJIMYECTBO YACOB IO || 102 3 6




Ne || HammeHOBaHMe pa3ienoB U TEM KonnuecTBo yacos ONEKTPOHHBIE
n/m MIPOTPaMMBI (tudpoBsie)
Beero|| Kontponbrbie || ITpakTudeckue | oGpasosarenbHbie
paboTsI paboTsI pecypebl

11 KIIACC
No || HaumeHoBaHuE pa3ziesioB U TEM KonumduectBo wacos DIIEKTPOHHBIE
o TpOTpaMMel Bcero|| Koutponshsbie || [IpakTuyeckue (1porie)

oOpa3oBarebHbIE
paboThI paboThI
pecypcbl

‘Paslle.n 1. TeopeTuvyeckne OCHOBbI XMMHH |
1.1 ||[Ctpoenue atoma. 9

Ilepuoauueckuii 3aK0H U

[Tepunonnueckas cucrema

XUMHUYECKUX 3jieMeHToB J[. 1.

MenneineeBa
1.2 ||Ctpoenue BemecTna. 11 1

MHoroo0pasue BelecTB
‘1.3 HXI/IMI/I‘-IGCKI/IG peakuu H 19 H 1 H 3 H |
‘I/ITOFO 10 pasaeny H 39 H |
‘Pa:me.n 2. Heopranuyeckasi XumMusi ‘
‘2.1 HHeMeTaJIJIH H 31 H H 3 H ’
2.2 [Meramer | 23 | I 2 I y
‘I/ITOFO TI0 paserny H o4 H |
‘Pa3)1e.11 3. Xumus " KU3Hb |
3.1 |[MeToab! MO3HAHUSI B XUMHUH. 9

XUMHA U KA3HD
‘I/ITOFO 10 pasjeny H 9 H |
OBIIEE KOJIMYECTBO YACOB 102 4 8
110 [TIPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

n/a

Tema ypoka

KonmuectBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

Jlata
H3y4YEeHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XHUMUU, TTPE/ICTABIICHUE O
MHOT000pPa3uu OPraHuYeCKUX
COCIMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa
yriepojia (0CHOBHOE U BO30OYXKIEHHOE
coctosiHus ). Banentuoie
BO3MOXKHOCTH aTOMa yriiepoja

XUMHYECKas CBA3h B OpraHu4eCKux
COCIIMHEHUX. MeXxaHH3MbI
00pa3oBaHMs KOBAJICHTHOU CBSI3H,
CHIOCOOBI pa3phiBa CBs3CH

Teopust cTpoeHus] OpraHMYECKUX
coenquHeHuil A. M. Byrieposa

Buabl nzomepun: CTpykTypHas,
MPOCTPaHCTBEHHAsA. DJICKTPOHHbIC

3¢ (HEKTH B MOJICKYJIaX OPraHUISCKUX
COE€IMHEHUN

[IpencraBienue o kinaccupuKauu u
CUCTeMaTH4YeCKasi HOMEHKJIAaTypa
(IUPAC) oprannyeckux BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYecKoil XUMHUU

Cucremarusanus U 00001eHe
3HAHUH 10 TEME

AJKaHbl: TOMOJIOTHYECKHUH Psi,
obmas popmya, HOMEHKIATYpa U
U30MEPHUSL, ITEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxeHne aikaHoB B IpUpPOJIE.
CriocoObI nostyueHus U IpUMEHEHNE
QIKaHOB

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIATypa U U30MepHs,
O0COOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOUCTB, CIOCOOBI
TIOJTy9YCHUST U IPUMECHEHUE




n/a

Tema ypoka

KoanuectBo yacos

Bcero

KonTposnbhnsie || [IpakTHueckue
paboThI paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

13

Pemenue pacuéTHbBIX 337249 Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(hOopMyJIBI OPraHMYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
SJIEMEHTOB, BXOSIIMX B €r0 COCTAaB.
Cucremaru3ainus 1 00001IeHne
3HAHUM 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmras popmyna, HOMEHKIIATYpA,
9IIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Moseky. CTpyKTypHas u
[UC-TPAHC-U30MEPUS AIIKEHOB

15

dusnueckue U XMMUYECKHEe CBONCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

16

CriocoObI mosTydeHus 1 IPUMEHEHNE
aJIKEHOB

17

[TpakTiueckas padorta Ne 1 o reme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
cBOMCTB"

18

Pemenne pacu€rHbix 3a1a4 Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHUYECKOrO BEUIECTBA

19

AJIKaIMCHBL: CONPSHKEHHBIE,
U30JIUPOBaHHbIE, KyMYJIHPOBAaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

20

XUMUUYECKUE CBOWCTBA COMPSKEHHBIX
TMEHOB

21

CrniocoObl 1osty4eHus U NpUMeHEeHue
QJIKaTUCHOB

22

AJIKMHBI: TOMOJIOTUUECKHH PSIJI,
oOmras popmyna, HOMEHKIIATYpa,
AJIIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI, PU3NYECKUE
CBOMCTBaA

23

XMMHYECKHE CBOMCTBA AJIKUHOB

24

KavecTBeHHBIE peakIIMM HA TPOUHYIO
CBSI3b

25

CrniocoOblI Mosy4eHus U IpUMeHEeHue
AJIKMHOB

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOW pEaKIIUKI

‘27 HCI/ICTeMaTHSaIII/ISI 1 000011eHNE

|




n/a

Tema ypoka

KoanuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

‘SHaHI/Iﬁ 10 TEME

28

ApeHBI: TOMOJIOTHYECKUN Psif, 00IIas
dbopMyIa, HOMEHKIIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKY OeH301a U
TOJTyO0JIa, UX (PU3HYECKUE CBOMCTBA

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK 3aMEeIICHUS

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaklK MPUCOSANHEHUS, OKUCIICHUE
TOMOJIOTOB O€H30I1a

31

Oco0EHHOCTH XUMUYECKHUX CBOMCTB
CTUpOJIa

32

Pemrenne pacu€THbIX 3aa4 HA
ONpeIeTICHUE MOJIEKYJISIPHOI
(bOopMyJIBI OPraHMYECKOTO BEIIECTBA

33

CriocoOb!I MmoTyueH s U IPUMEHEHUE
apeHOB

34

I'eneTnueckas cBSI3b MCKOY
Pa3InYHBIMH KJIACCAMHU
YTIIEBOAOPOIOB

35

Pacuérel o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIUM.
Cucremarusanus 1 00001IeHne
3HAHUM 10 TeMe

36

ITpuponnsrii ra3. [lomyTHble
HEe(TSHbIE ra3bl

37

KamMeHHBI# yroib u MpoayKThl €ro
nepepadoTKu

38

Hed1b 1 ciocoOw1 €€ mepepadoTKu.
[TpuMeHeHHnEe TPOTYKTOB
nepepaboTku HepTH

39

['eHeTHUECKAas CBS3b MEXKITY
PA3JIMYHBIMHA KJIaCCaMU
YTJIEBOJJOPO/IOB

40

I'amor CHOITPONU3BOJHBIC
YIJIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUC, pCAKIIUU 3aMCIICHUSA
raJorcHa

41

Jle¥icTBue 1IeI0UYeH Ha
rajoreHIPOU3BOIHbIE.
B3anMoaeiicTBue qUTaIOreHAIKAHOB
C MarHueM U [IUHKOM




Ne Tema ypoka KonnuectBo yacos [Hara ONEKTPOHHBIE
n/m U3Y4EHUS nppoBbIe
Bcero| Kontponshsbie || [IpakTuyeckue yd ungp
o0pa3oBaTeIbHI
paboThI paboThI
pecypchl
42 ([CucreMaTusanus 1 0000IIeHnE 1
3HAHUM 1O paznaeny "YrieBoaopos"
43 |[KontpompHasi paboTa 1o Teme 1 1
"Yraesogopobr"
44 | [IpenenbHbIC OJIHOATOMHBIEC CIIUPTHI: 1
TOMOJIOTHYECKHIA psijI, oO1as
dbopMmyna, CTpoeHHE MOJIEKYT,
MU30MepHsi, HOMCHKJIATYpa,
knaccudukanms, puznyeckue
CBOMCTBA
45 | XuMHUYECKHE CBOMCTBA MPEICTbHbIX 1
OJIHOATOMHBIX CITUPTOB
46 ||Crioco0Obl moTydeHus ¥ IPUMEHEHHE 1
OJIHOATOMHBIX CIIUPTOB
47 |[[Ipoctbie 3¢pupsl: HOMEHKIATYpA U 1
U30MEepHsl, 0COOCHHOCTH (PH3HUUECKUX
U XUMUYECKUX CBOWCTB
48 |MHOrOaTOMHBIE CIIUPTHI: 1
STUJICHIJIUKOJb U TIIULEPUH, UX
du3HYECKrEe M XUMUIECCKIE CBOMCTBA
49 ||Crioco0Obl moTydeHus ¥ IpUMEHEHHE 1
MHOTOaTOMHBIX CIIHPTOB
50 ||[Denomn: cTpoeHNE MOIEKYJIBI, 1

¢dusndeckue cBoiicTBa. TOKCHYHOCTD
denona

o1

XuMmudeckue cBoicTBa (heHoma

52

CrniocoOblI nosy4eHus U NpUMEHEHNE
denona

53

[TpakTuueckast padota Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"CnupTtsl U (peHobr"

54

Cucremarusanus 1 00001eHne
3HAHHUU II0 TEME

55

AJbJIETU/Ibl M KETOHBI: 3JIEKTPOHHOE
CTpoeHHEe KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUECKHUE PSAbI, 001Iast
dbopmyra, ©30MeEpHsl 1 HOMEHKJIATypa

56

ATNbAETUIB U KETOHBI: (U3NYECKUE
CBOMCTBA; pEaKINU MPUCOSTUHEHUS

57

P CaKIIMH OKHUCJICHUA U Ka4YCCTBCHHBIC
PCaKkiuu aJIbACTUA0B U KETOHOB

58

CriocoObI TOTyYeHUSsT aTbACTUIOB U
KETOHOB




n/a

Tema ypoka

KoanuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

59

OIHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJT

60

M3omepus 1 HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
CBOICTBa

61

XUMHUYECKUE CBOMCTBA MPEAEITbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOTOOOpasue
KapOOHOBBIX KUCIIOT

63

Oco0EeHHOCTH CBOMCTB:
HENPEICIbHBIX U aPOMATHYECKHX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
HpeI[CTaBI/ITeJII/I BBICIIINX Kap60HOBI)IX
KHCJIOT

64

[ToHsiTHE O TPOU3BOTHBIX
KapOOHOBBIX KUCIIOT

65

CriocoObl nostyyeHus 1 IpUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CrnoxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN
psia, obmas popmyna, U3oMepust U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3pUpoB

68

Pemenue pacuéTHbIxX 3a1a4: 1Mo
YPaBHEHUIO XUMUYECKOW pEaKIUU, HA
onpeAeseHue MOJIEKYJIIPHOU
(bopMyITbI OPraHUYECKOTO BEIIeCTBA

69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
"KapOoHoBbIe KUCIIOTHI. CIIOKHBIE

a¢upsr"

70

Kupsl: cTpoenue, pusnueckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepKAIX OCTATKU HEMPEAeIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOJE

72

Mpr1a KaK COJIM BBICIIAX Kap6OHOBI)IX
KHCJIOT, UX MOIOIlIee JESHCTBUE.
[ToHusaTHE O CHHTETUYECKUX MOROIIINX
cpenctBax (CMC)




n/a

Tema ypoka

KoanuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

73

['eHeTHuecKas CBS3b YIICBOJOPOIOB
¥ KHCJIOPOJICOICPIKAIINX
OpPraHUYeCKUX BEIIECTB

74

Pacuétsl o ypaBHEHUSIM
XAMHYECKHUX PEaKUi

75

Cucremaruzanusg 1 00001eHne
3HAaHWUH 10 TEME

76

OO0m1as xapakTepucTUKa yriieBOJIOB U
Kiaccuukanus yrieBoaoB (MOHO-,
JIU- U [IOJIMCaXapHUabl)

77

MoHocaxapuabl: GU3NIECKUE
CBOMCTBA M HaXOK/ICHHUE B IIPHPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUYCHUE
B JKU3HCACATCIbHOCTH OpraHnu3mMa

79

Jlucaxapupl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoe u
IPUMEHEHHE AUCaXapuJIOB

80

[Monucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHIE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

81

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

82

Pemenue PaCUYCTHBIX 3a1a4 Ha
OMpCACIICHNUEC JOJIM BBIXOAAa IMTPOAYKTA
pPCakiun OT TCOPCTUICCKU
BO3MOXXHOT'O

83

Cucremarusanus 1 00001eHne
3HAHWI IO pa3aeny

84

KonTponbhas pabota mo Teme
"Kucnopoaconepxariue
OpraHUYecKHe coequHEeHus"

85

AMUHBIL: KTacCU(PUKAIIHS, CTPOCHUE
MoJieKyJ1, oOmias popmyina,
U30MEepHsl, HOMEHKJIATypa 1
¢du3nveckre CBONCTBA

86

XUMHUYECKHUE CBOMCTBA
annpaTHIECKNX aMUHOB

87

AHWJIMH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XUMHUYECKHX CBOWCTB
aHWJINHA

88

CrniocoOblI MosTy4eHus U IpUMeHEeHue
ann(paTUIeCKuX aMUHOB




n/a

Tema ypoka

KoanuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

89

AMHMHOKHCIIOTBI: HOMEHKIJIATypa 1
u30Mepusi, (HU3NYecKre CBOMCTRA.
OtnenbHbBIC MTPEACTABUTENH 0L
AMHHOKHUCIIOT

90

XHUMHYEeCKHE CBOMCTBA aMUHOKHCIIOT,
X OMOJIOTHYECKOE 3HAUCHHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIU3
MENTHIOB

91

benkn xak mpupoHbIE TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHUUYECKHE CBOMCTBA OEIIKOB

93

A30TcoaepKaime
FeTEPOLUKINYECKUE COCTUHEHUS.
HyxkienHoBbIe KHCIIOTBI: COCTaB,
CTpOEHUE U OMoJIorHYecKas pojib

94

[TpakTuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"A3oTcoaeprKalie OpraHu4ecKue
coenuueHus"

95

[TpakTtuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

KonTponbhas pabota mo Teme
"A30TcoepKale OpraHuyecKue
coequuenusa"

97

OcHOBHBIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/BbI UX CUHTE3a —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALMS

98

IInactmaccel. YTunmsanusa nu
nepepadoTKa MIacTuKa

99

DnacToMepbl: HaTypaJIbHbBIN
CHUHTETHYECKHE Kaydyku. Pe3una

100

Bomnokna: HATYpaJIbHBIC,
HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
HOJ'II/IMepLI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

101

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacmo3HaBaHmne IiacTMacc 1
BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepuaa o TeMe




n/a

Tema ypoka

KoanuectBo yacos

Bcero| KontponbHbie

paboThI

[IpakTrueckue
paboThI

JlaTa

U3Y4EHUS

ONEKTPOHHBIE
nudpoBbie
o0pa3oBaTeIbHI

pecypchl

"BricokOMOIEKYISIpHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME

102

11 KIIACC

1/

Tema ypoka

KommuectBo yacoB

Bcero

KoHntposnbusie
paboThI

[IpakTueckue
paboThl

Jara
U3y4dCHUS

ONEKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

AtoM. CocTaB aTOMHBIX
siep. XUMUYECKUH DJIEMEHT.
30TONEI

CTtpoeHue 3JIEeKTPOHHBIX
000JI04EK aTOMOB,
KBAHTOBEIE YKCIIA

Knaccudukanus
XUMHUYCCKHX 3JIEMEHTOB (S-,
p-, d-, f-a;memeHTHI)

Pacnipenenenue 351eKTpoHOB
10 AaTOMHBIM OpOUTAIIAM

DIEeKTPOHHBIE
KOH(HUTypaIuu aTOMOB
9JIEMEHTOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUU

DNeKTpPOHHBIE
KOH(UTypaly HOHOB.
DNeKTPOOTPUIIATETLHOCTh

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XHUMHYECKHUX IJIEMEHTOB /.
. Menneneena, CBI3b C
COBPEMEHHOU TeOpUeEn
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUECKUX
PIIEMEHTOB M 00pa3yeMbIX
VMU TPOCTHIX U CIIOKHBIX
BEIIECTB 110 IpyIIIaM U
nepuoiamMm

Cucremarusanus u
00001IIeHNEe 3HAHUA TI0 TEME

10

Busl XuMHu4uecKkou CBSI3H.
MexaHu3mbl 00pa3oBaHUs




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

KOBAQJICHTHOU CBSI3U.
Bonoponnas cBA3b.
MeKMOJIeKYIISIpHbIE
B3aUMO/ICVCTBHUS

11

BaneHTHOCTD M BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
DJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
r€OMETPUYECKUM CTPOEHUEM

12

[Ipencrasnenus o
KOMIUIEKCHBIX COEIMHEHUSAX:
COCTaB U HOMEHKJIAaTypa

13

BelectBa MOJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.
Tunel KpUCTAIITMYECKUX
pEIIETOK U CBOMCTBA
BEILIECTB

14

[TonsiTHE O IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOMIHBIX pacTBOpax

15

VicTuHHBIE PacTBOPBI:
HACBHIIICHHBIC U
HEHACBILICHHbIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BBIpaKEHUS
KOHIIEHTPALMU pacTBOPOB

17

Pemenue 3amau ¢
MCIIOIb30BaHUEM TTOHSITHI
"MaccoBas JOag
pPacTBOPEHHOTO BEIIECTBA',
"MoJsipHast KOHUEHTpaus'"

18

Knaccudukanus u
HOMCHKJIATypa
HEOPraHMYECKUX BEIIECTB

19

CucreMarusanus v
0000111eHHE 3HAHUN 110 TEME

20

KonTpomnpHas pabota mo
temaM "CtpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XAMHYECKHUX dJIeMEHTOB /I,
U. MenpneneeBa", "CtpoeHue
BeriecTBa. MHOTOOOpa3ue
BemecTs”




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

21

Kiaccudukanms
XMMHYECKHUX PEAKIUH B
HEOPraHUYECKOU 1
OpPraHUYECKON XUMUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MPEBPAIICHHS YHEPTUHU TIPH
XUMUYECKUX PEAKIUAX

22

TemnoBbie 3¢ hexThI
XUMUYECKUX PEAKLUN.
Tepmoxumuueckue
ypaBHEHUS

23

Brluucienus no ypaBHeHUSIM
XAMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM
YPaBHEHUSAM

24

CKOpOCTh XMMHUYECKOI
peaknuu, €€ 3aBUCUMOCTb OT
pa3IMYHbIX (PaKTOPOB.
Karanms u xkatanusatopsl

25

['oMoreHHble 1
reTEPOTCHHBIC PEAKIIUHI

26

[IpakTuueckas paborta Ne 1
o Teme "BnusiHue
pa3TUYHbIX (DaKTOPOB Ha
CKOpPOCTh XUMHYECKON
peakuun"

27

OObpaTtumble U HEOOpaTUMBbIE
peakuu. XUMHUYECKOE
paBHOBECHE

28

[IpakTuueckas padora Ne 2
o TeMe "Bnusaue
pa3IMYHbIX (DaKTOPOB Ha
10JIO)KEHUE XUMHUYECKOTO
paBHOBECHS"

29

DNEeKTpOoIUTHYECKAs
nucconuanusi. CUibHbIE U
ci1a0ble AIIEKTPOJINTHI.
CreneHp AucCOLUAIH

30

HNonHOe npousseneHne
BOJibl. Cpelia BOJIHBIX
pacTBOpoB. BomopoaHsiit
nokasatenb (pH) pactBopa

31

['maponns coneit. Peakiuu,
MPOTEKAIOIINE B pACTBOPax




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

‘3HCKTpOJ’II/ITOB

32

[IpakTrueckas padora Ne 3
o Teme "XuMuueckue
peakiuu B pacTBOpax
PIEKTPOJIUTOB"

33

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. Baxueiimme
OKHCJIUTENH U
BOCCTAaHOBUTEIHN

34

MeTo/1 371eKTPOHHOTO
(371€EKTOHHO-MOHHOT0)
Oananca

35

DNEKTPOIN3 PACTBOPOB U
pacIriaBoB BELIECTB

36

Pewenne 3amad pa3iau4HbIX
TUIIOB

37

Pewenne 3amad pa3iau4HbIX
TUIIOB

38

Cucremaruzanus u
000011IeHNE 3HAHUN 110 TEME
"Xumuueckue peakiuu"

39

KoHTtposbHas paboTa 1mo
Teme "XUuMHU4ecKue
peakuun"

40

IlonoxeHre HEMETAIIOB B
[Iepuonnueckoi cucreme
XUMHUYECKHUX dJIeMEHTOR /1.
. Menaeneena u
0COOEHHOCTH CTPOEHHUS UX
aToMoB. Ou3ndecKue
CBOICTBA HEMETAJIJIOB

41

AJIOTpONUs HEMETAUIOB (Ha
MpuMepe KUCIoPOoa, Cephl,
dbocdopa u yriepona)

42

Bonopon: nonydenue,
¢buznyeckue 1 XUMHUECKUE
cBorcTBa. ['mapuabl

43

["anoreHsl: HaX0X/IEHHUE B
MPUPOJIE, CIOCOOBI
noJtydeHusi, Gpuznyeckue u
XUMHUYECKHE CBOWCTBA

44

["anoreHoBO1OPOABI.
Baxxueiinue




/1

Tema ypoka

KomanyectBo

JacoB

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

KHUCJIOPOACOACPIKAIIC
COCAMHCHU IaJIOrCHOB

45

JlaGoparopHbie U
IPOMBIIIUICHHBIE CIIOCOOBI
IMMOJIYUCHU A I'aJIOTCHOB.
[TpuMeHeHne TaloreHoB 1 UX
COCIMHEHU I

46

[TpakTuyeckas padora Ne 4.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
o Teme "I"amorensr"

47

Kucnopon: nabopatopHsie u
IPOMBIIIUICHHBIE CIIOCOOBI
MOJTy4YeHUsI, PU3NICCKUE U
XMMHUYECKHE CBOHCTBA.
O3oH. [Ipumenenue
KHCJIOPOJa U 030HA

OKcHIbl ¥ IEPOKCHIBI

49

Pemenue 3amau Pa3IMIHbIX
THUIIOB

50

Cepa: HaxOXJICHUE B
MPUPO/JIE, CIIOCOOBI
nostydeHus, Gpuznueckue u
XHUMHYCCKHE CBONCTBA

51

‘CGI)OBOI[OpOI[, CyabGuabI

52

Kucnopoaconep:xarue
COEIMHEHHUS CEPBI.
Oco0eHHOCTH CBOWCTB
CEPHOM KUCIIOTHI

53

[IpakTuueckas padora Ne 5.
Pemenue
AKCIIEPUMEHTAIBLHBIX 337124
o teme "Cepa u eé
coeTMHEeHUS "

54

A30T: HAX0XK/ICHHUE B
MPHUPOJIE, CIIOCOOBI
noJtydeHusi, Gpuznyeckue u
XUMUYECKHE CBOUCTBA.
AMMMaK, HUTPUIBI

55

Kucnopoaconepxariue
COEJIMHEHHUS a30Ta.
Oco0eHHOCTH CBOWCTB
a30THOU KHUCIIOTHI

56

HHpI/IMCHCHHC a30Ta " €ro

[EEN




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

COCTUHEHUN. A30THEBIE
ynoopeHus

S7

dochop: HaAXOKICHHE B
pUpoie, CHOCOOBI
MOJTy4eHus1, PU3NIECKUE U
XMMHYECKHE CBOHCTBA.
®ochunst u pochun

58

Oxcunst hocdopa,
dhochopconepxkamye
kucnotel. Comu GpochopHoit
KHUCJIOTBI

59

[Tpumenenue dhocdopa u ero
coenuHenuii. DocdopHbie
yIo0peHus

60

[IpaxTuueckas padora Ne 6.
Pemenue
AKCIIEPUMEHTAIBLHBIX 33724
o Teme "A3zot u pochop u
WX COeMHEHUS"

61

Yraepoa: HaXOXKJICHHUE B
pUpPOJIE, AITIOTPOIIHBIE

Mo ubUKAIIH; (HU3UIECKHE
U XUMUYECKUE CBOWCTBA,
MIpUMEHEHHE

62

Oxcun yrnepona(Il), oxcug
yriepona(lV), yronpHas
KHUCJI0Ta U €€ COJIU

63

Pemenune 3ama4 Ppa3JINIHbIX
THUIIOB

64

KpemHuil: Hax0XaeHUE B
MPUPOJIE, CIIOCOOBI
MoJiydyeHusi, Gu3nyeckue u
XUMHUYECKHE CBOICTBA

65

Oxcup kpemuausi(1V),
KpEMHUEBAs KUCIIOTA,
CHJIMKAThI

66

[IpuMeHeHne KpeMHUS U €T0
coeauHeHuil. Creko, ero
MTOJIy4eHHUE, BUABI CTEKIIA

67

Pemenue 3amad pa3inuHbIX
TUIIOB

68

Cucremarusanus u
000011IeHNE 3HAHUH I10 TEME
"HemeTaminsr"




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

69

KontposbHas paborta mo
teme "Hemeramer"

1

70

AHanus pe3ynbTaToB
KOHTPOJIbHOM paboTBhl,
KOPPEKIHs OINO0K

71

IlonoxeHrEe METaJIJIOB B
[Tepuonuueckoit cucreme
XAMHYECKHUX JICMEHTOB.
OcoOeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJJIOB

72

O6mume puznueckue
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTauIoB B
OBITY U TEXHUKE

73

CrninaBel METaJIOB.
Koppo3sus meramios

74

Pemenne 3amad pa3iu4HbIX
TUIIOB

75

DNEeKTPOXUMHUYECCKUN P
HAIPsDKEHUH METaJLIOB.
O61ue cnocoObl MOTyYeHUS
METAIIJIOB

76

OOm1ast XxapakTepUCTHKA
MeTau10B [A-rpymibl
[Iepronnueckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB.
Hartpuit u xanui:
MoJiyueHue, PU3ndeckue u
XUMUYECKHUE CBOWCTBA,
[IPUMEHEHHE MTPOCTBIX
BEILECTB U UX COCIUHEHUI

77

OOm1ast XxapakTepUCTHKA
MeTaioB [IA-rpynmsl
[leproanueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
Marxuii 1 KajabIui:
roJiydueHue, pu3ndeckue u
XMMHYECKHE CBOICTBA,
[IPUMEHEHNE MTPOCTHIX
BELIECTB U UX COCIUHEHUN

78

JKé&cTroCTh BOJBI U CLIOCOOBI
€€ yCTpaHEHHUS

79

ANIOMUHUI: TIOJTy4YEHHE,

CbI/ISI/I'-IeCKI/Ie U XUMHNYECKHE




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

‘CBOI;'ICTBa, IIPUMEHCHUEC

80

AMdoTepHbIE CBOMCTBA
OKCH/JIa ¥ TUJIPOKCUJIA
AITFOMHUHHS,
TUAPOKCOKOMILIEKCHI
ATIOMHUHHUS, UX IPUMEHEHHE

81

Pemenne 3a/1aq pa3JINIHbIX
THIIOB

82

[IpakTrueckas padora Ne 7.
Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4
1o Teme "MeTasuibl TJIaBHBIX

noArpymmn"

83

OO01as xapakTepucThKa
METaJUIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepronueckoi CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB

84

®u3nyuecKnue 1 XUMHYECKHE
CBOICTBA XpOMa U €ro
COEIMHEHU, UX TPUMEHEHUE

85

Baxueinmme coemHeHns
Maprania. [lepmanranar
KaJIns, er0 OKUCIUTEIbHBIE
CBOMCTBA

86

dOu3nvecKrue U XUMUYCCKHIE
CBOMCTBA KeJIe3a U €T0
coenuHenuil. [lonyuenue u
MMPUMEHEHHE CIIJIABOB XKeje3a

87

duznueckue 1 XUMHUYECKHE
CBOMCTBa MEIH U €€
COEMHEHHH, UX PUMEHEHUE

88

dusznueckre 1 XUMHUUECKHUE
CBOMCTBA ITMHKA U €T0
CO€IUHEHHH, UX
[PUMEHEHHUE.

[ "M ApOKCOKOMIUIEKCHI IMHKA

89

[IpakTuyeckas pabora Ne 8.
Pemenne
PKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "MeTasuibl
MoOOYHBIX moArpymmn"

90

Pemenue 3amaq Ppa3JIMIHbIX
THUIIOB




/1

Tema ypoka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboThl

JlaTa
HU3YyYCHUS

ONEKTPOHHBIE
udposbie
o0Opa3oBaTeNbHbIC

pecypchl

91

O06001enue u
CUCTEMAaTH3AIHs H3yYCHHOTO
MaTepuaja Imo TeMe
"Mertamibl"

92

KonrponbHas pabora no
TeMe "MeTtamib!"

93

AHanu3 pe3ysbTaToB
KOHTPOJILHOM paboTHl,
KOPPEKLHUs OINO0K

94

POJIB XUMHUHU B O6GCH6‘-IGHI/II/I
YCTOMYMBOTO pa3BUTHUSA
yenoBeuecTBa. IloHsTue o
Hay4HbIX METOJIAaX
HCCIICIOBAHUS BEIIICCTB

95

Hayunsle mpuHIUIIBL
OpraHMU3ali XUMUYECKOTO
[IPOU3BO/ICTBA.
[IpombliIEHHBIE CITOCOObI
[MOJTYYCHUS] BAKHEHNIIUX
BELICCTB

96

XUMUYECKOe 3arpsi3HeHUE
OKpY>KaroIlel CpeJibl U €ro
MOCIIEACTBUS

97

XUMUA U 300pOBbE
yesoBeKa. JIekapcTBEeHHbIE
cpencTaa

98

Xumus numy. Pois xumun
B 00€ecIIeueHNH MTUIIEBOH
0€e30I1aCHOCTH

99

KocMmeTnueckue u
naproMepHbIe CpeACTBA.
briToBasg xumus

100

XHMHS B CTPOUTEILCTBE.
Bakneine cTpoUTENbHbBIE
U KOHCTPYKLIMOHHBIE
MaTepHuabl

101

XHUMHS B CENBCKOM
xo3siicTBe. OpraHn4YecKue u
MUHEpaJIbHbIE y100peHus

102

CucremMatusanus u
0000111eHH e 3HAHUN 110 TEME

OBIIEE KOJIMYECTBO
UACOB I10 [TIPOTPAMME

102




