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MMOACHUTEJIBHAS 3ATIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3axkoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpedoBaHUI K pe3ysibTaTaM OCBOCHHUS
benepanbHOM o0pa3zoBaTeIbHOM IpOrpaMMBbl CpEIHETO o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DeepaqbHOM roCydapCTBEHHOM
obOpazoBatenbHoM cTangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yu4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
denepanuu, peanu3ylOIIMX OCHOBHBIE 0O0pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNiokeHu «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoi
Odenepanuun Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT HAa YpOBHE YrIyOJIEHHOTO HW3y4YEHHS 3aHMUMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus yuamuxcsa 10-11 xmaccos.
N3yuenne mnpenMera, peanuzyeMoe B ycIoBHsIX —auddepeHInpoBaHHOTO,
npo@uiabHOro OOy4eHMs, MPU3BAHO OOecnednTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO s
aJlanTalii UX K ObICTPO MEHSIOIIUMCS YCIOBHUSM KU3HH B COIIUYME, a TAKXKe IS
POJIOJDKEHUsST 00YUYeHUsI B OpraHu3aIusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJTHON W3 MPUOPUTETHBIX TUCITUTIINH.

B mnporpaMvme mno XMMHM Ha3HAu€HHE TNpeaMeTa «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpPNpETalMi0 B  COOTBETCTBMM C  OCHOBOMOJIAralOUUMU
nosioxenusmu  GI'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, Ccoaep KaHus,
pe3ynbTaToB OOyueHHs M TpeOOBaHUW K YpPOBHIO TMOJATOTOBKH BBIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCSA CJEAYIOLIME BBIMOJIHSEMBIE MPOTPaMMOM IO
XUMUHU (PYHKITUN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecreunBaeT
MOJIyYeHHE TIPEJICTABICHUSA O IENSIX, COJEpKaHWM, OOIIEH cTpaTeruu
oOy4eHHsl, BOCIUTAHUS U PAa3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3AIMOHHO-TUTAHUPYIOIIAs, KOTOpas peaycMaTpUBaEeT
Ompe/iesieHHe: MPUHIHUIIOB CTPYKTYPUPOBAHUS U TOCIEJO0BATEIbHOCTU
U3y4eHHs] Yy4eOHOTO MaTepuaia, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTepUCTUK; TOAXO0J0B K (HOPMHUPOBAHHUIO COJEPIKATEIHLHON OCHOBBI
KOHTPOJIS YW OIEHKH OO0pa3oBaTENbHBIX IOCTIKCHUN OOYydYaromMXCs B
paMKax HWTOTOBOM arrecTtanud B (GOpMe EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Tporpamma asnis yrmyOn€HHOTO U3YUIESHHSI XUMUH



e YCTaHABJIMBAE€T MHBAPUAHTHOE NPEAMETHOE COJEpKaHUE, 00s3aTeIbHOE
JUIT U3y4YeHUs] B paMKax OTIEIbHBIX Mpoduiield, mnpeaycMaTpuBaeT
pacrpenieieHue U CTPYKTYpUpPOBaHUE €ro IO KiaccaMm, OCHOBHBIM
CoJiep>KaTeNbHbIM JTMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHne y4yeOHOTO BPEMEHU, PEKOMEHIYEeMOTO
JUISL UBYYEHUS OTJICTbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEIBHOCTh HW3YUYCHHUS y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKHU MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXKITPEIMETHBIX CBA3EH;

e J1a€T METOJMYECKYIO MHTEPIIPETAIIUIO IIeJIeH U 3a/1ad U3y4YeHUs MpeaMeTa
Ha yrIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o0pa3oBaHMs, COJEPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
POTPaMMBbl CpEeIHEro o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUH  O0Oy4Yarmierocs IO OCBOCHUIO
COJIepKaHusl TIpeAMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh ¢ OOy4YeHHEeM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHusa. 3a mpelnelaMH YCTAaHOBJICHHOM MPOrpaMMoOil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABISIONICH CoMepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€TCsi BO3MOKHOCTb BBIOOpa €ro BapUaTHBHOM COCTaBJISIOUIEH,
KOTOpasi JIOJKHA OTPENENsIThCS B COOTBETCTBHM C HAIMPABIEHUEM KOHKPETHOTO
npoduias 00yueHus.

B cooTtBeTcTBMM ¢ KOHIeNTyaldbHbIMU mnojioxkeHusMu PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO M YIIIyOJNEHHOTO YpOBHEW B CHUCTEME
mudGepeHITMPOBAaHHOTO OOyYEHHUSI HAa YPOBHE CpPEJIHETro O00IIero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha pealn3aluio
NPEEeMCTBEHHOCTH C  MOCJIEIYIOUIUM  JTafoM  IOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKaxX H3Y4YCHHs] CIEHIUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCIUIUIMH B By3aX M OPTaHHU3AIUAX CPEIHEro MPOoPeCCHOHAIBHOTO
oOpa3zoBanusa. B 93Toll CBs3M wu3ydyeHHEe TNpenMera «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIECTBEHHO Ha pacHIMpEeHHe W  YIUIYyOJIGHHE TEOPEeTUYECKOH W
MPAKTUYECKON MOATOTOBKU OOYYaIONIMUXCs, BRIOPABIIMX OMpPenenEéHHbIN Tpoduib
oOy4YeHwsl, B TOM YHCIIE C MEPCIEKTUBOM MOCIEAYIONIETO MOIYYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopasosanus. Hapsiay ¢ atum,
B cBere TpeboBaHuii PI'OC COO K TmUIaHHPYEMBIM pe3yiabTaTaM OCBOCHHS
denepanbHOil  00pa30BaTENbHON MPOTPAMMBI CpPEIHEro OOMmIero oO0pa30BaHUs
M3y4YeHHUE NMpeaMeTa « XUMHUS» OPUEHTUPOBAHO TAKKE HA PEIICHHUE 3a]a4y



BOCITUTAHUS W COIMAJIBHOTO PAa3BUTHUS OOyUYaArOIMUXCs, HA (GOPMHUPOBAHUE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU pallMOHATU3alNK y4eOHOTO Tpyna
O00OOIIEHHBIX  CIMOCOOOB  JI€ATENBHOCTH, HUMEIOIIUX MEXIUCUUILTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisonuMy TpeaMeTa «XUME» Ha YPOBHE YIUIYOJIEHHOTO H3yYCHUS
SBIIIOTCS  YIUIYOJI€HHBIE Kypchl — «Opranudeckas xumus» H  «OOmas wu
HeopraHuveckas Xumus». lIpu omnpeneseHuu moIxXo10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alliid COACPKAHUSA JTUX KYpCOB B MIPOrpaMMe IO XHMHH 3a OCHOBY
npuHAThl nojoxenus PI'OC COO o paznuuuax 0a30BOro M yrayoJa€éHHOTO
ypOBHEH U3YUYEHUS MPEAMETA.

OcHoBY copepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWU4YecKass XHWMHs» COCTaBIIICT COBOKYITHOCTh NPEIMETHBIX 3HAHMHA U
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYCHHs TIpeaMeTa. JTa CUCTeMa
3HaHUW TIOJMy4YaeT OIMpenelIEHHOE TEOPETHUECKOE IOTIOJHEHHE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJblui 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJ€HHOM YpOBHE HW3YYEHHs IpenMera oOecredeHa
BO3MOXXHOCTh 3HAUWUTEJIBHOTO yBEIHMYEHUsS OObEMa 3HAHUH O XHMHYCCKHX
AJIEMEHTAaX W CBOMCTBaX WX COCIUHEHUN HAa OCHOBE PACIIMPEHUS W YIITyOJICHHS
NPEJICTaBJICHUH O CTPOCHHM BEIICCTBA, XMMHUYECCKOW CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIUi, pacCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMHUUYECKOW KMHCTHKH
U TepMOJMHAMHKHU. M3ydeHue mnepuoguyeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XMMHYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN npu €€ o0pa3oBaHUM U
paspyllieHur, a TakkKe ¢ TOYKH 3pEeHHUs MeXaHU3MOB €€ oOpazoBaHusa. M3zyueHue
TUTIOB ~ pEaKiui  JOomojHseTcs  (GOpMUpOBAHHWEM  MpEACTaBIeHUN 00
ANEKTPOXUMHUYECKUX TPOIIEccaxX M ANEKTPOIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckol XUMHUM TIPH PACCMOTPECHHHM PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yemnseTcss 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3ddekTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuil.

Ocoboe 3HaueHWE WMEEeT TO, UYTO Ha COACp)KAaHUE KYpCOB XUMHUU
yrayOn€HHOTO YPOBHS U3YYECHHSI ISl KIIACCOB OMpPenenEéHHOro mpoduis (TIaBHBIM
oOpa3oM Ha UX CTPYKTypy U XapakTep [ONOJHEHUWH K O0OImel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHBIC MPEAMETHI. Tak, HampuMmep,
B COJIEpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(pu3mnyeckoro npoduist 60bInoe
3HaueHWEe OYIyT MMETh AJIEMEHTHhl y4eOHOTO Marepuayia mo oomei xumuu. llpu
M3y4eHUW TIpeIMeTa B JaHHOM Clydae akIeHT OyAeT caelaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OOITHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJICKYJISIpHAsi Teopusl (MOJICKYJspHas TeopHus B (U3HMKE), 3aKOHBI COXPAHCHHUS



MacChl M DHEPIHM, 3aKOHbl TEPMOJAVHAMUKH, 3JIEKTPOJIM3a, NPEACTABICHUS O
CTPOECHMHU BEUIECTB U APYTOE€.

B TO xe BpeMs B colepKaHUM IpeAMETa U1 KIACCOB  XUMUKO-
Ouonornyeckoro npoduiis OONbIINKA yAENbHBIA BeC OyleT UMETh OpraHuyecKas
xumusi. B sToM  ciaydae mpenocTaBiseTcss  BO3MOXKHOCTb g Oojee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHMsSI  XMMHMUYECKOW  OpraHu3alud  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K MNpPUMEpYy, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YTIJIEeBOJbI, HYKJICHMHOBBIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHHMS O COCTaBE W CBOMCTBaxX IPEICTABUTENIECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOM Uil M3YYEHHUS
CYLIHOCTH MpoueccoB (OTOCUHTE3A, AbIXaHUS, MTUIIEBAPEHUS.

B miane ¢GopMmHpoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOEHUS
OOIIIEHAYyYHBIX METOIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAaHMM M3ydeHHe mpeaMera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4E€OHBIMH TpEeIMETaMM, BXOJSIIMMH B COCTaB
npeIMeTHbIX obOnacteit «EcTecTBeHHO-HayuyHBIE NpeaMeThl», «MaremaTuka u
uHpopmaTtuka» u «Pycckuii sI3bIK U TUTEpATYpaY.

[Ipy u3ydyeHun yueOHOro mnpenMera «XHUMHs» Ha YIrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeJHero oodiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHOW 3HAYUMOCTH SBISIETCSI (POPMUPOBAHUE OCHOB
HayKM XHMHUM Kak o0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, HPAKTUYECKOM
NEATEIIBHOCTU YEJI0BEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTyphl. Penienue
TOM 3aJaud Ha YrayOJI€HHOM YpOBHE HW3Y4YEHHs MpeAMETa IPeArosaract
peanu3anuio Takux Leseu, Kak:

e (opMHpOBaHHE IMPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBICHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Belyuleil poiau B obecrneyeHuu
yCTOMUMBOIO  pa3BUTHUA  YEJIOBEUYECTBA: B  pEHIEHMH  MpoOljeMm
AKOJIOTUYECKOM, SHEPreTUICCKON U IMHINEBON 0€30MacHOCTH, B Pa3BUTHUHU
MEJULIAHBI, CO3aHUN HOBBIX MATEPUAJIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecnevyeHnn palUoOHaAIBFHOTO MPHUPOAONOIB30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOILIEH KyJIbTyphl UYE€IOBEKa, a TaKkKe SKOJIOTHYECKU
00O0CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3710POBbIO U IIPUPOIHOI cpeje;

e OCBOCHHME CHUCTEMBl 3HAHUM, JIEKAIMMX B OCHOBE XHUMHMYECKOHN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTaTIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJISPHOM, O  TEPMOAMHAMHUYECKUX H
KMHETUYECKAX 3aKOHOMEPHOCTAX NIPOTEKAHMSI XUMUYECKUX PEAKLUHN, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
HAaYYHBIX IPUHIUIAX XUMUYECKOTO TPOU3BOJCTBA;

dbopmupoBaHue y 00yYaroIMXCst OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUU 711 OOBICHEHUS
KIIIOUEBBIX MJIEM W MpOoOJEeM COBPEMEHHOW XUMHH, JJIsI OOBACHEHUS U
MPOTHO3UPOBAHUS SIBIICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pElIeHUs: MPoOJIeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUYECKON 0€30MacHOCTH MOCIIeICTBUI
OBITOBOM M TMPOU3BOJCTBEHHON JAESITEIBHOCTU YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM  TMPOU3ZBOACTBOM, HCIOJIB30BAHHUEM U  TepepaboTKoi
BEILIECTB;

yrayOJieHHue  TPEeJCTaBICHHM O  HAy4YHbIX  METOJax  IO3HaHUf,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHHM OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS] XUMUUYECKUX SIBJICHUN, HUMEKIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JIEITEILHOCTH U MOBCEHEBHOMN KU3HHU.

B muane peanuzanuu MepBOOYEPEHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro o0miero o0pa3oBaHUs NMPU HU3YUCHHUH
npenMera «XuMHUS» Ha  YIIYOJIEHHOM  YpPOBHE 0OCOOYI0  aKTyaJbHOCTh
IpUOOPETAIOT TAKUE LEIH U 3a7a4l, KaK:

BOCIIUTaHHE YOCKIAEHHOCTH B TO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
yBaXEHUS K TIpoOIlecCYy TBOpYECTBA B O0OJIACTH TEOPETHUECKUX WU
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHMIO W T[IO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIKO M CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHWUS
00I1eYeI0BEYECKUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPYECKHUX
criocoOHOCTEH OoOydarmuxcs, (GopMHpOBaHHE Y HHUX CO3HATEIHLHOTO
OTHONICHUS K CamM0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHOW MPOeCCHOHAILHONW U OOIIECTBEHHOM JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3IO0pOBbI0 U IOTPEOHOCTH B
3I0pOBOM 00pase >KU3HU;

dbopMupOoBaHUE YMEHHI W HABBIKOB Pa3yMHOrO MPUPOJIONOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6miee 4ucIo 9acoB, MPEIYCMOTPEHHBIX NI M3YUYCHUS XUMHHM HA YTIyOJIEHHOM
YpOBHE cpeaHero oduiero odpazoBanusi, cocrasisier 204 yacoB: B 10 kimacce —
102 vaca (3 gaca B Henenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeIio).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCKONH XUMHMH.

IIpenmer M 3Ha4YeHHE  OPraHUYECKOM  XMMHMHU, NPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSAUHEHHM.

DNEeKTpOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXHOCTM aToMa yriepoaa. XuUMHYEcKas CBSI3b B
OpraHMYecKuX coeAuHeHusX. Tumbl THOpUAM3ALMKM aTOMHBIX  OpOUTallel
yraepoaa. MexaHuzMbl 00pa30BaHUs KOBAJIEHTHOH CBs3U (OOMEHHBIN M TOHOPHO-
akuenTopHblil). TUNB TEpEeKpbIBaHHUS ATOMHBIX OpOUTaneil, ©- U T-CBSI3M.
OnunapHas, nBoMHasE U TpoiHasi cBA3b. CrocoObl pa3phiBa CBSI3EH B MOJIEKYJaX
opranudeckux BemiectB. [loHsATHe O CBOOOAHOM pajauKane, HyKIeopuie Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHenuiit A.M. DbByrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHHUS
OpraHMYecKUX coequHeHUuN. MoIeKyaspHble U CTPYKTypHbIE  (OPMYJIBL
CtpykTypHble (QOpMYJIbl pa3IuYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHA,
ckenetHas. WM3omepus. Buabl H30Mepuu: CTPyKTypHas, HpPOCTPAHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTUBHBIN
U ME30MEPHBIN PP EKTHI).

[IpencraBnenne o kinaccupUKaMK OpraHUYecKuX BemiecTB. [loHsTHE O
byHkmonanbHoOM rpymme. ['omonorus. 'omonoruueckue psanpl. Cucremarnyeckast
HOMeHKatypa opranudeckux coeauneHuii (IUPAC) u TpuBHanbHBbIE Ha3BaHHS
OTJEJIbHBIX IPEACTABUTEIIECH.

Ocobennoctu U Kiaccupukanus OpraHUYecKuX peakiuil. OKUCIUTeTbHO-
BOCCTAHOBUTEIILHBIE PEAKLIUA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YyYEHHUS BELIECTB WU WX MPEBpALLCHUI:
O3HAaKOMJICHHE C OO0pa3llaMd OpraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OIIBITHI II0 MPEBPALICHUI0 OPraHUYECKUX BEILIECTB IPU HArpEBaHUU
(mnaBnenue, oOyriIMBaHHE W TOPEHHE), KOHCTPYHMPOBAHHUE MOJEIEH MOJIEKY
OpPraHUYECKUX BELIECTB.

Yriaesoaopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, o01Iast ¢popMyia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJN alKaHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, G-cBsi3b. Dusmyeckne CBOWCTBA
AJIKaHOB.



XUMHUYECKHE CBONCTBA aJKaHOB: PEaKIMU 3aMEICHUs, H30MEpU3alluu,
JNETUAPUPOBAHMS, UKIN3ALUK, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEeXaHU3ME PeaKIui paauKalIbHOrO 3aMEeIICHUSI.

Haxoxnenue B npupoje. CiocoObl MOTyYeHHs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMS U XUMHYECKHUX CBOMCTB MabIX (IUKIONpONaH, UUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoalkaHOB. CrocoObl MOJYy4eHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajakeHoB, oOmias ¢Gopmysa, HOMEHKIATYpa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOCHHME MOJEKyJ ajKeHOB, Sp>-
rudopuan3anusi aTOMHBIX OpOuTaned yriepojaa, 6- u m-CBA3u. CTpyKTypHas u
reoMeTpuyeckas (LHMc-TpaHc-) wu3oMepus. @Du3uUeckre CBOHCTBA aJIKCHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMU MPUCOCTUHEHUsS], 3aMEIICHUS B O-TIOJIOKEHUE
npu JABOMHON CBsI3U, mojuMepuzanuu W okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiinu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS U XUMHYECKUX CBOMCTB
conpspk€HHBIX  aueHoB, 1,2- wu  14-mpucoenuHeHUE. [Tonmumepuzanus
conpsKEHHBIX TUeHOB. CriocoObI MOTyYeHHs U IPUMEHEHHE aJIKaIMCHOB.

Anxunbl. ['oMonorudyeckuit psj ankuHOB, 001Ias Gpopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneit yriaepona. Ouznyeckue CBOMCTBA ATKUHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKUUW  MPHUCOCIAUHEHUS, OUMEPHU3ALUH U
TpUMEPHU3ALNH, OKUCIeHUsA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakiny Ha TPOHHYIO CBA3b. CIOCOOBI MONTYYSHUS
U IPUMEHEHHE aJKUHOB.

ApoMaTH4eCKue YIJIE€BOAOPO bl (apeHbl). ['OMOJOrMYECKUil psiJi apeHOB,
oOmrast hopmyina, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OeH30a. DU3WYECKHE CBOMCTBA apeHOB. XHWMHYCCKUE
CBOICTBa OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paAuKale, pEeaKkUUH MPUCOEAUHEHHUS, OKHCICHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOMIEM JEUCTBUHM 3aMECTUTEICH B
OCH30JIbBHOM KOJIbIIE Ha TpPUMEpPE AIKWIBHBIX PaJUKANIOB, KapOOKCHIHHOM,
TUAPOKCWIBHOM, aMHHO- M HUTPOrPYIINbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoia. [lonumepuszanus ctupona. CrnocoObl MoNydeHus U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsiii yroias U npoayKThl ero nepepadoTku. CrocoOs! nmepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaTUTHYECKUM), PUPOPMUHT, MUPOJIH3.
[TponykThl nepepabOTKU HEPTHU, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas cBA3b MEXKY Pa3IMUHBIMU KJIaCCaMHU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOreHIPOU3BOIHBIX YTIIEBOJOPOJI0B. Peakiuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTpynny, MIHAHOTPYMINY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOJHBIE BOJAHOTO U CIHMPTOBOIO
pacTBopa MIEnoud. B3auMOIENCTBUE NUTAIOT€HAIKAHOB C MAarHUEM U LUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUAX. Hcnons3oBanue
raJIOreHIIPON3BOIHBIX  YTJIEBOJOPOJIOB B OBITY, TEXHUKE M TPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHS BEIIECTB W WX MPEeBpaIlCHU:
u3y4yeHrue (PU3NUYECKUX CBOWMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBOJAOPOJOB PA3IMUHBIX KJIACCOB (0OeclBeUMBaHUE OPOMHOW WU
MOJHOM BOJIBI, PAcTBOpa IMEpMaHTaHaTa KaJjiis, B3aUMOJICHCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yriaepoja ¥ BOJOPOJA B OpPraHUYECKUX BEIIECTBAX, IOJIYUYEHHUE OTUICHA W
U3Y4YEHHE €T0 CBOWMCTB, O3HaKOMJieHHe C koyuekmusMu «HedTb» u «Yromby», ¢
oOpa3liaMu TUIacTMacc, KaydyKOB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
yIIE€BOJIOPOJIOB U TaJOTSHIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

Kuciopoaconep:kanue opranudeckue coeIuHeHUsl.

[IpenenbHble OaHOATOMHBIE cOUpPTh.. CTpoeHHEe MOJEKyad (Ha MpuMepe
MEeTaHoJla W 9TaHona). ['oMonorumdeckuid psia, obmas Qopmyna, H3oMeEpHs,
HOMEHKJIaTypa W kiaccuukanua. @Dunyeckue CBOMCTBA  MPeNeNbHBIX
OIHOATOMHBIX CHUPTOB. BomoponHble CBA3M MEXKIYy MOJEKYyJIaMU CIIUPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUUHU 3aMEIICHUs, JAEeTHApaTaliH, OKUCIICHUS,
B3aUMOJECHCTBHE C  OpPraHWUYECKUMU U  HEOPraHUYECKHUMH  KHCIIOTaMH.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHL. [[elicTBHE 3TaHONIA U METaHOJIA
Ha opranu3Mm uesjoBeka. CrocoObl MONy4YeHUs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PU3MUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJICHIVIMKOIbL W TiHlepuH. Pusndeckue u
XUMUYECKUE CBOMCTBA: PEaKIMK 3aMEIICHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIIOTaMU, KauyeCTBEHHAs peaklHsi Ha MHOrOATOMHBIE
cupthl. [IpencraBnenne o MeXaHH3ME peakiuil HYKICO(PUIHLHOTO 3aMEIEHUS.
JleiictBue Ha opraHusM 4emoBeka. CmocoObl TIONyYeHHUS U TNPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYJIbl, B3aUMHOE BIIUSHUE THUAPOKCOTPYIIbI U
O6en3onbHOTO siApa. Pusznyeckue cBorcTBa (eHoma. OCOOCHHOCTH XUMHUYECKUX



cBoiictB (enona. KauectBeHHble peakuuu Ha (eHosn. TokcuyHOCTh (eHona.
Cnoco0sbI nonydeHus: 1 npuMeHenue gpenosna. GenondpopmanbaeruiHas cMoa.

KapOoHumnbHble coeIMHEHUS — albACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMOJIOTHYECKUE PANbl albJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HOMEHKIaTypa. DuU3MYecKHe CBOMCTBA albJCTUIIOB U
KETOHOB. XMMHMYECKHME  CBOWCTBAa  QJNBACTUIOB M  KETOHOB:  pEaKIUH
npucoenrHeHus. OKUCIEHNE alIbJAETUA0B, KAUECTBEHHBIE PEaKIIMU Ha aJIbJICTUIbI.
Cnioco0bI MoTy4eHUs! U MPUMEHEHUE aJIbJIeTU0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HomeHkatypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKAY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, PEaKIUU C Yy4acTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MYpaBbHUHOW KHCJIOTHL. [loHATHE O TIPOUBBOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6pasue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIBbHBIX M apOMATHYCCKUX KApOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHCJIOT. [IpescTtaBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJbMHUTHHOBAs, OJICMHOBAs, JUHO/IEBA,
JIUHONIeH08as KUCIOThI. CIOCOOBI MOJTyYeHUS U IPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upbl. ['oMonoruueckuit psia, obmias dopmysna, U30MEpPUS U
HOMEHKJaTtypa. PU3NUEeCKHe U XUMHUYECKUE CBOMCTBA: THAPOJINA3 B KUCION U
IEIIOYHOU CpeLe.

XKupsl. CtpoeHue, puznueckre 1 XUMHUUYECKHUE CBOMCTBA KUPOB: THAPOIIU3 B
KUCTION U 11enouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIPEIECIIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOE.

MeblIa Kak CONM BBICIIMX KapOOHOBBIX KHCIOT, MX MOIoIlIee jeiiCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kiaccudukanus yrieBogos (MOHO-, 1H-

U ToJiMcaxapujibl). MoHoOcaxapubl: TIIIOKO3a, (PYyKTO3a, rajakroza, pubdo3a,
ne3okcupudo3a. Ousnueckue CBOWCTBA M HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XUMHYECKUE CBOMCTBA IIOKO3bI: PEAKIIMUA C YIACTUEM CIIUPTOBBIX U AIBIACTUIHON
IPYII, CIHAPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIpuMeHeHHMe TIIIoKOo3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH Opranu3zMa. Jlucaxapuael: caxapo3a, MajlbTO3a U
JlakTo3a. BoccranapnuBaromme 1 HEBOCCTAHABIMBAIOIIME aUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B nmpupoae u npuMeHenue. [lomucaxapuapl: kpaxmari,
IIMKOTeH W 1eurosio3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmaia, TJIMKOreHa |
HeJUTI003bl.  DU3NYECKHE CBOMCTBA Kpaxmalia W UEJUI0JI03bl. XHMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAa4EeCTBCHHAs PEAKIUS C HMOJIOM. XUMHYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: THAPOJIN3, MONydYeHHEe 3(HUPOB MEIUT0N03bl. IloHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIMN MIENK).



DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HUS BEIIECTB M WX MPEBPAIICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE, B3AUMOJICIICTBUE ATAHOJIA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIUPTA B aJbJIETU] HA PACKaJEHHOM MENHOW NIPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CHOUPTA JUXPOMATOM Kaiausi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUIbl (C TUIPOKCHIOM
muammuHcepeopa(l) u  rugpoxcumom  memu(ll)), peakuus raunepuHa  C
ruapokcuom Menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ Tuapokcuaom menu(ll), B3aumoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMaMm «CIUPTHI U
denoinby, «KapooHoBbie KUCTOTHI. CllOXKHBIE 3(DUPBD.

A3oTcoaep:Kale OpraHudeckre coeJuHEeHM .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoMaTHUYECKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mosekyi, obmas dhopmyiia, U30Mepus, HOMEHKIATypa U (puznueckue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMA.
Conu anKuIaMMOHUS.

AHWIMH — TIpEJACTaBUTE]Ib aMHUHOB apomarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSIHUE TPYIIIT aTOMOB B MOJIeKyJie aHmiIMHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHuiauHA. KauecTBeHHBIE peakiiuu Ha aHWIMH. CriocoObl
NOJIy4eHUsT W TNpUMEHeHue anuparuyeckux aMuHoB. [lonmyuyeHue aHWIMHA U3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMMHOKHCJIOT:  TJIMIUH, ailaHuH. Pu3nyeckue CBOWCTBA  aAMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak amM@pOTepHbIX  OpPraHHUYECKUX
COCIMHEHUN, peaKIys MOJUKOHACHCAIMN, OO0pa3oBaHWE TMENTHUIHONW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTHIOB.

benku kaxk npuponssle nonuMepsl. IlepBuyHas, BTOpUYHAs W TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OCJIKOB: TUAPOJIN3, JACHATYpaIlus,
KauyeCTBEHHBIE PEAKIIUU Ha OCJIKU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHUS BELIECTB W MX MPEBpaALCHUI:
pacTBopeHHEe OEJIKOB B BOJIE, JCHATYypamus OCIKOB MpPU HArpEeBaHHUH, IIBETHBIC
peaknuu Ha OENKH, PEeIIeHHE HKCIIEPUMEHTANBHBIX 33/a4 M0 TeMaM
«A30TcoiepKalllue  OpPraHMYEeCKWe  COCAUHEHUsS» U «Pacno3sHaBanue
OPraHUYECKUX COCTMHEHUI.

BricokOMOJIEKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEPU3ALNN, CPEAHSS MOJIEKYJISIPHAS



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCIUHEHUN —
MOJINMEPU3ALMS U OJUKOHAEHCALHS.

[lonumepuble wmatepuansl. [lmacTmacchl (MONMMATUIIEH, MOJUIIPOIUIIEH,
MOJINBUHWIXJIOPUA, TOJMUCTUPOJ, MOJMMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noNMATHIICHTepeTanaT). Y TUIN3alus U nepepadoTKa MiIacTUKa.

DnacToMepsl: HaTypalbHBIN KayuyK, CUHTCTHYCCKHUE Kay4yKHu
(OyTaaueHoOBbIN, XJIOPOIPEHOBBIN, U30MPEHOBBINA) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonmumepsr CIIEIUAIIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AJIEKTPONPOBOISALIME OJUMEPBI, OHOpa3iaraeMble MOJIUMEpPHI).

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB M HX MpeBpaIleHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB, pEIIeHHE OHKCIEPUMEHTAIbHBIX 3afau 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxxnenue MomnekymnsipHOH (GOpMysbl OpPraHMYEeCKOro COEAMHEHHUS IO
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXJEHHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPTaHMYECKOT'0 COCIUHEHHS 10 Macce (00BEMY)
OPOJYKTOB CTrOpaHHs, MO KOJWYECTBY BemiecTBa (macce, 00BbEMY) MPOIYKTOB
peakuud W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKoro BEIIeCTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB HIIM CIIOCOOOB
MOJIYYEHHUS, OMpEeNeJIeHUE IO BBIXOJIa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeIMeTHbIE CBSI3H.

Peanuzanus MeXIIpeIMETHBIX CBSI3EM MIPU M3YYEHUH OPraHUYECKOW XHUMUHU B

10 kmacce OCYIIECTBIISIETCS dYepe3 HCIIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-
HAay4YHBIX TOHSATHUM, TaK W TIOHSATUN, TPHUHATBIX B OTICIbHBIX MpEIMETax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHITHS . SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalW3, CHHTE3, Kiacch(uKaius, HaOJII0ICHHE, H3MEpPCHHE,
BKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHUE.

duznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYIa,
DHEPIeTUYECCKUA YPOBEHBb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSHHE
BCIIECTBA, (PU3MUYECKUE BCIMYHMHBI, CAUHHUIIBI W3MEPEHUS, CKOPOCThb, IHEPTHS,
macca.

buonorus: kierka, opraHu3M, J3KOCHUCTeMa, Owmocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIN M reTepoTpOoHBIM THI TUTaHUS, OpOKEHUE,



dorocunTe3, abIXaHWe, OEJIKH, YIJIEBOABI, JKUPBL, HYKJICUHOBBIE KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOILIUBO.

TexHonmorusi: MNUIIEBBIE TMPOIYKTHl, OCHOBBI PAlMOHATBLHOTO THTaHUS,
MOIOIIIHE CPENICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUYECKUE YPOBHU H
noaypoBHU. AtoMmHbIe opOuTanu. Kiaccudukaius XuMrU4ecKUX 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue SJIEKTPOHOB IO ATOMHBIM — OPOHTAISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB JIEMEHTOB MEPBOr0O—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYpaIuu HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsi3b NMEpPUOAMYECKOTO 3aKkoHa U llepumoauueckoil cuCTEeMbI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BEIIECTB IO TpynnaM M [epuojaM. 3HAYCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMudeckass CBA3b. BuIbl XMMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTalindeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHON CBsI3M: OOMEHHBIA H
JOHOPHO-aKIENTOPHBIA. DHEPTHS U JJIUHA CBs3H. [10oIApHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3AUMOIEHCTBUS.

BajieHTHOCT, M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JUTAHIbl. 3HAYE€HHWE KOMIUIEKCHBIX COCIUHEHUN.
[ToHATHE O KOOPAWHALIMOHHON XUMHH.

BemectBa  MONEKYISpHOrO YW HEMOJIEKYJSPHOTO  CTPOE€HHUA.  [HIBI
KPUCTAITTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pacTBophl. IpencraBienue o
KOJUTOUAHBIX pacTBopax. CrocoObl BBIpKEHUS KOHIICHTPAIIMH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PAacTBOPE, MOJISIpHAsA KOHIEHTpauus. HacellieHHble u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kprcraiutoruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKHX peaKkUil B HEOPraHUYECKON U OpPraHUYECKOM
XUMHM. 3aKOH COXPAaHEHHSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W IMPEBPALICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie d3PHEKTl XUMUUECKUX PEaKIUH.
TepMOXUMHYECKUE YPABHEHHS.

CKopoCTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAaKTOPOB.
['omorenHble 1 reTeporeHHble peakuun. Karanus u katanm3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIMUSIONIME HA TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALlUU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [punnun Jle Hlarense.

OnekTponuTuyeckas auccoruanus. CuiabHble M Ccla0ble 3JIEKTPOJIUTHI.
Crenenp guccoumanuu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpabHas,
nienouHasi. Bomopoansiii nokasarens (pH) pactBopa. I'maponus coseit. Peaknuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTEneHb  OKHUCJICHUS.
Okucnurelb W BOCCTaHOBHUTENb. [IpollecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxxneiiimue OKUCIUTENM W BOCCTAHOBUTENIM. MeTOj SJIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BELIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl H3yYE€HHUs BEIIECTB M MX MPEBpPAICHUMN:
pa3ioKeHUEe TNEpPOKCHAa BOAOPOJAa B TNPUCYTCTBUU KaTaJlU3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO 0OMEHa, oIpe/ielieHre
Cpeabl pPacTBOPOB C TMOMOIIBIO HMHAMKATOPOB, W3YUYCHUE BIUSHUS PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOH pEaKIUH M TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckass xXuMus.

[Tomoxxenne HemetauioB B llepuoamyeckor CHCTEME  XMMHYECKUX
anemenToB .M. MenaeneeBa u 0COOEHHOCTH CTPOCHUS X aTOMOB. du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUSA HEMETAUIOB (Ha IpUMEpPE KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne W XHMHYECCKHE CBOMCTBA: PEaKIUU C
METaJlaMd M  HEMETalllaMd, BOCCTAHOBUTEIbHBIC CBOWCTBA. [ 'WMIapUIbI.
TOIIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxknenwe B mpupoje, CHocoObl MOMydeHUs, (QU3NUYECKUE H
XUMHUYECKHE CBOMCTBA. [ anmoreHoBomopoabl. BaxHeinmue KucIopoacoaepkanye
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIMOCOOBI MOTYYCHUS
rajoreHoB. [[pyuMeHeHne raloreHoB U UX COCTMHEHU .



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MOTYyYECHUS
kuciopoaa. OuU3NyYecKue U XUMHYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxaenue B mpupojie, CHOCOObI TMONYy4YeHUS, (UUYECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcupn cepwi(IV), okcua
ceprl(VI). CepHucrass u cepHass KUCIOTHI U uX coyid. OCOOEHHOCTH CBOICTB
cepHOM KucnoThl. [IpuMeHeHue cepbl U €€ COETUHEHUM.

Azor. Haxoxaenue B mpupoje, cHocoObl MOJdydyeHus, (U3UYECKue u
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3zora
U €r0 COeIMHEHUN. A30THBIE y10OpEHHUS.

®ocdop. Haxoxnenne B mpupone, CrnocoObl ModydeHus, (HuU3M4ecKue u
xumuueckue cBoictBa. Dochuasl u dochun. Oxcunbl dochopa, dbochopHas
kuciota u e€ conu. [lpumenenune Qocdopa u ero coenuHeHuit. dDochopHbie
yI100peHus.

VYrnepon, HaxoxJeHWe B Npupojae. AJUIOTPONHBIE  MOAU(PUKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yrinepoaa(ll), okcua yraepoma(lV), yronpHas kuciaora u e€
COJIM. AKTUBUPOBAHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MOMydeHus, (HU3M4ecKkue u
xumuyeckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHEBash KUCIOTa, CHUIIMKAThI.
[IpumeneHune kpeMHHUs U ero coeauHeHui. CTeK0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cuCTEME XMMHYECKUX 3JIEMEHTOB.
Oc0OEHHOCTH CTPOCHMSI DIIEKTPOHHBIX OOO0JIOYEK aToMOB MeTauioB. OOmue
¢usnueckre cBoWcTBa MeTawoB. [IpuMeHeHHEe METalioB B OBITY M TEXHHKE.
CmuiaBbl METANIIOB.

DNEKTPOXUMUYECKUM PsiJl  HampsokeHuid  MertayuioB.  OOmme  crnocoObl

MOJTy4YEHUS METAJUIOB: TUAPOMETAIITYPIHUs, MMUPOMETAILTYPI s,
anekTpoMeramutyprusa. [lonstue o koppo3un MertauioB. CrocoObl 3allMTHl OT
KOpPpO3UH.

O6mast xapakrtepuctrka MertamuioB |A-rpynmer Ilepuoandeckoii crucTeMbl
XUMHYECKUX dJeMeHTOB. Hatpuit u kammii: mnomydeHue, ¢GU3HYECKHE W
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mass xapaktepuctuka metamwioB |IA-rpynmer [lepuonuyeckoit cructeMbl
XUMUYECKUX 7JJIEMEHTOB. Marnuii W Kaiablui: mnonyyeHue, (U3MYECKHE U
XUMHUYECKHE CBOWCTBA, MNPUMEHEHUE TMPOCTBIX BEIIECTB M HUX COCAUHEHUM.
JXKécTkocTh BOABI U CITOCOOKI €€ yCTpaHEHUSI.



AJIOMUHUN: TIONTydyeHue, (U3NYECKre U XUMMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHeHUuW. AMQOTEepHbIE CBOICTBAa OKCHIA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHHSL.

OO0mast xapakTepucThKa MeTauIoB 1MoOouyHbIX mnoarpynn  (b-rpymm)
[Tepnoarueckoi CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

DuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHHi. OKCUIbl U
ruapokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U nuxpomarhl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [loydyeHrne u mpuMeHEHne Xpoma.

duU3nUeCKue M XMMHUYECKUE CBOMCTBA MapraHiia M €ro COCIUHCHUM.
Baxneitmue coenunenuss wmapranmna(ll), wmapranma(IV), wapranma(VI) wu
mapranua(VII). [lepmanranat xanausi, ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMHUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). Ilonyuenne u npuMeHeHne Kene3a
U €ro CIUIABOB.

DU3NYECKUE U XMMUYECKHE CBOMCTBA MeAU U €€ coenuHeHun. [lomyuenue u
MPUMEHEHUE MEJIU U €€ COCTMHEHU.

[uuk: nomydyeHue, ¢GU3MYECKUE W XHMHYECKUE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJAPOKCHUIA IIUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeHeHue
[IMHKA U €TO COCIMHEHUM.

OKCMEPUMEHTAIBHBIE METOJIbl H3YyUYE€HHUs BEIIECTB M MX MPEBpAIICHUM:
U3ydeHre oO0pa3ll0oB HEMETAJIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KHCJIOPOJE, HU3YYCHHE KOJUIEKIUU «MeTamapl U CIUIaBbl», B3aWMOJEHCTBHUE
IIEJIOYHBIX U IIEeIOYHO3EMENIbHBIX METAJUIOB C BOJOW (BO3MOYKHO HCIIOJIBH30BAaHUE
BUJIEOMATEpPUAJIOB), B3aMMOJICUCTBHE LIMHKA M >KejJe3a C pacTBOPAMH KHUCIOT U
I€JI04€M, KAYECTBEHHbBIEC PEAKIIMA Ha HEOPraHUUECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE TUAPOKCHUIIOB AJOMUHHMS U LHMHKA C
pacTBOpamMu KHUCJIOT U LIEJI0YEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U Qochop U UX COCAUHEHUS»,
«MeTasuibl TIIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX MOATPYTII.

XUMHUSA U )KU3Hb.

Ponb xumun B oOecriedeHN YCTOMYUBOTO pa3BUTHUS yeroBeuecTBa. [lonstue
O HayyHbIX METOJAaX NO3HAaHWS W METOMOJIOTUM HAy4YHOIO MCCIICIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alMu XUMUYECKOTO TPOU3BOACTBA. [IpoMbIIEeHHBIE
CIIOCOOBI MOTYYEHHUST BAKHEHIITNX BEIIECTB (HA MPUMEpPE MPOU3BOACTBA aMMHUAKa,
CEepHON KHUCJIOTHI, MeTaHoJa). [IpoMbIIIEHHBIE CITOCOOBI TONYYCHHSI METAJNIOB |
CIIAaBOB. XHMMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOUIEH Cpelbl U €r0 IOCIEICTBUS.
Ponp xuMuu B o6ecniedeHnH SHEPTeTUUECKONW 0€30MaCHOCTH.

Xumus H©  310pOBbe uesioBeka. JlekapcTtBeHHble cpenctBa. lIpaBuita
WCMOJIB30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMuK B pa3BUTUN MEIULIVHBI.



XHUMHS UM OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC JT00aBKU. Poilb XuMHUU B
obecrieueHUu MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne m mapdroMmepHbie cpenactBa. bertoBas xumus. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUsS MpenapaTtoB OBITOBOM XWMHUHM B MOBCEAHEBHOMU
JKU3HH.

XUMHS B CTPOUTEIIBCTBE: BaXKHEHIIIME CTPOUTEIBHBIE MaTepHabl (IIEMEHT,
OCETOH).

XuUMHS B CEITLCKOM X03sicTBe. OpraHnYecKkre U MUHEpaIbHBIC YI0OpPCHUS.

CoBpeMeHHBbIC KOHCTPYKIIMOHHBIC MaTEpHAaNbl, KPacKH, CTEKIIO, KepaMHKa.
Matepuaibl s 2JIeKTpoHukH. HaHoTeXHOI0TH Y.

PacuérHbie 3amaum.

Pacuértel: Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, MAcce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUMU, €CIH OJHO U3
BEIIIECTB MMEET NpUMecH, Macchl (00bEMa, KOJWYECTBAa BEIIECTBA) MPOJYKTa
peakIuu, eclii OJHO W3 BEIIECTB JaHO B BHUJIE pPacTBOpa C OMNPEACIEHHOU
MacCcoBOM JI0JIeM pacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHIICHTPAIIMKM BEIIECTBA B PAcTBOpPE, JOJU BBIXOJA NPOJAYKTa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MeXnpeIMeTHBIC CBA3H.

Peanmuzarnus ~ MeXmnpeaMETHBIX  CBA3ed TpH  HM3YYeHUHW OOmied u
HeopraHnueckor xumMuu B 11 Kilacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHITHH, TIPUHATHIX B OTAEIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOTO IHUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SABJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KiIacCcu(UKamus, MEepUoAUIHOCTh, HAOJIOJACHUE,
U3MEpPEHHUE, IKCTICPUMEHT, MOJIEIh, MOACITUPOBAHHUE.

dusmka: MaTepus, MUKPOMHD, MaKpOMHUpP, aTOM, DJJICKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTHBHOCTh, MOJIEKYJIa, SHEPTreTUUECKIUH YPOBCHbD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHHME BEIISCTBA, HJICAIBHBIA Ta3,
(br3HUYeCKUe BETUYMHBI, CTHHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buomnorus: kneTka, opraHu3M, 3KOcHUcTeMa, Onocdepa, MeTaboInU3M, MaKpo-
U MHKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TIOTOK SHEPTUH B IKOCHUCTEMAX.

['eorpadms: MuHEpaNbl, TOPHBIE MTOPOJIBI, TOJIE3HBIE HCKONAEeMbIE, TOILIUBO,
peCypChl.

TexHomOoTHA: XUMHYECKass MPOMBIIIICHHOCTh, METALTYPTUs, CTPOUTEIbHBIC
MaTepHualibl, CEIbCKOX03IUCTBEHHOE ITPOU3BOJICTBO, IHINEBAsT MPOMBIIIICHHOCTD,
dapManeBTHUYECKas TPOMBIIIIICHHOCTD, MMPOU3BOJICTBO KOCMETHYSCKUX



mnpernaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpUaJIOB, OJJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'UH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI' PAMMBI 110 XUMKWN
HA YTIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBeTcTBUH € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS IIpeamMera «XHMHS» Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHUsl BBIACJICHBI CJICAYIOIIUE COCTABISIONIME: OCO3HAHUE
0oOyJarolmuUMHUCs POCCHUMCKOM TPaKJaHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEAECIICHUIO; HAJTMUUE MOTHUBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWIaMHM M HOPMaMU TIOBEACHUS, HaJU4YUe
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LI€JIU U CTPOUTH
YKU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3ylbTaTbl OCBOCHUSA MNpPEAMETa «XHUMHUS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA ITO3HABATECIBHOM M MPAKTUUECKOW JEesATEIbHOCTU
o0ydJaromuxcs B Mpoliecce pean3aiu 00pa3oBaTeIbHON JIESITEIIBHOCTH.

JIMYHOCTHBIE PE3ylbTaTbl OCBOCHUA MNpeAMETa «XHUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA ITO3HABATECIBHOM M MPAKTUUECKOW JESATEIbHOCTU
o0ydJaromuxcs B MPOIECCe pealu3alid 00pa3oBaTeIbHOM JESATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKECHUS K 3aKOHY U NPABOIIOPAIKY;

IIPEACTABJICHU O COLMAJbHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIUICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3374, BHIITOJIHEHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY U
apryMEeHTBI IPYTUX MPH aHAIU3€ PA3IMYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) IATPHOTUYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOI'O OTHOLIEHHUS K WCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XHUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH MU MPAKTUUECKOTO
NPWIOKEHUST XUMHMH, OCO3HAHMUSA TOIO, UYTO JAHHBIE HAYKU €CTb pPE3YyJIbTaT
JUIMTETTFHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPY/J1a YYEHBIX U IPAKTUKOB;



WHTEpECa ¥ TO3HABATEIBHBIX MOTHBOB B TMOJYYCHUU U TIOCIEIYIOIIEM
aHanu3e WH(pOpPMAIUU O MEePEAOBBIX JOCTIKEHUSX COBPEMEHHON OTCUYECTBCHHOM
XHMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUUYECKUMH SIBIICHUSMH,
¥ MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPaJbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHEC M TIOCTYIKH CBOUX TOBAPHINCH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

NMOHMMAHHUS IIEHHOCTEH 370pOBOTO W  0E€30MacHoOro oOpasza IKH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY H
NICUXHYECKOMY 37I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0e30MmacHoro oOpalleHus C BEleCTBAaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYAOBOU JIEATEIHHOCTH;

NOHMMAHUS IIEHHOCTH TPAaBWJI HHIWBHJIYAIBHOTO M  KOJIJICKTHBHOTO
0€301acHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3I0POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TIOCIICIACTBUH W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHUS
AJIKOT0JISI, HAPKOTHUKOB, KypEHHUS );

5) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIICTCHTHOCTH B y4eOHO-HCCIICIOBATCIIBLCKOMN
JCATEIBPHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYECKOM W  JOPYrMX BHAAX
NEeSATEITBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYyacTHE B PEHICHUH MPAKTUYCCKHX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IITKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY HU3YUYCHHUIO MPOQPECCUil pa3IMuyHOTO poja, B TOM
YKCJIC Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

YBOXCHHUS K TPYIY, JIOAIM TPyJa U pe3yibTaTaM TPYIOBOH ICATCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHUAYAJIbHOW TPASKTOPUHU
oOpa3zoBaHus, Oymymiedl mpodeccnr W peanu3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) IKOJIOrHYeCKOT0 BOCIIUTAHHUS:

AKOJIOTHYECKH IIeJIECO00PA3HOT0 OTHOIICHUS K MPHUPOJAC KaK MCTOYHUKY
CYyIIIECTBOBAHMS )KM3HH Ha 3eMIIC;

MOHMMAaHMS TJ00aJbHOr0 XapaKTepa SKOJOTHMYSCKUX MPOOJIeM, BIMSIHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TTPUPOTHON M COITMATBLHOM CPEJIbL;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peLIEeHUs BOIPOCOB PALMOHAIBHOTO IPUPOIOIIOIb30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEH OKPYKAIOLIEH
MPUPOJIHON Ccpelie, YMEHHsI MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOrO IKOJOTHYECKOTO MBIIUIEHHS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NESTEIIbHOCTU AKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUA
PYKOBOJCTBOBATbCSI UMHU B II03HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM
MpPaKkTUKe, CIOCOOHOCTM MW YMEHHUSI AaKTUBHO TMPOTHUBOCTOSTH HJICOJOTUH
xemo(poouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

MHUPOBO33pEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUSA
HAyKU U OOIIECTBEHHOU NMPAKTUKH;

NOHUMaHUs crnenudUKd XUMHM KakK HayKd, OCO3HaHUS €€ poju B
dbopMUpPOBaHUY PAMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH IEJIOCTHOTO
Npe/ICTaBIeHUsI 00 OKPY)KaIoIIeM MUPE KaKk O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHUH TMpOoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUJII  COBPEMEHHOM
UUBUJIIM3AIMA: B €€ TYMAaHUCTHUYECKOM HANpPaBJICHHOCTA W BAXKHOW POJU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KYJIbTYphl, B PpELIEHUU TJIO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, HIHEPreTUYECKOH,
MUIIEBOM U 3KOJOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYeHUH
YCIIOBUN YCHEIIHOTO TPYJa U SKOJIOTHMYECKH KOMGOPTHOM KM3HU KaXKIOTO 4YjeHa
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTU: IIOHMMAaHHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJiydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAIUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAay4dHbIX (DaKTOB H MMEIOIIUXCS JIaHHBIX C IEeNbI0 TOJIYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
pelIeHus TpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MTO3HAHUIO, UCCIIEIOBATEIbCKOM AEATEbHOCTH,

TOTOBHOCTM U  CIHOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHUI0, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUWA 1O XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
JESTEIIbHOCTH.



METAINPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHUS MPOrPaMMBbI TI0 XMMHUH Ha YPOBHE
CpeaHero oomiero oopa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPaXKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB ITO3HAHUSA,
UCITOJIB3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUs, SIBICHHE,
mporece, CUCTeMa, HayYHBIA (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIeI0BAaHUE, HAOTIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIC Y4YCOHBIC NeHCTBUS (MTO3HABATCIIbHBIC, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIMOHATBHOM
I'PaMOTHOCTH U COI[MAIIbHOM KOMITIETEHIIMH 00YyYaloluXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B IMO3HABATEIILHOW U COLIMAIIBHOM MPAKTUKE.

MeranpeagMeTHbIE pE3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCILHBIMH, KOMMYHUKATHBHBIMU U  PETyJISTUBHBIMH
JIEHUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUS

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIHMpPOBaTH W aKTyaJlM3UpOBaTh  MPOOJIEeMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAessTh LEJH JEATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl JESITEILHOCTH C MOCTABICHHBIMU LIEIAMU;

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUU MPUEMBI JIOTMYECKOTO MBIILUICHUS
BBIJICTIATh XapaKTEPHbIC MPU3HAKU TMOHATUM M YCTAHABIMBATh UX B3aUMOCBS3b,
UCITIOJIB30BaTh COOTBETCTBYIONINE MTOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAaKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUS U KPUTEpUU HJs KIacCU(PUKAMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKJEHHS (MHAYKTUBHbBIC, JAEAYKTHUBHBIE, IIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYHUS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BBIBOIBI M 3aKITIOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHMS MCMOJIb3YEMbIE B XUMHUHM CHUMBOJIUYECKHUE
(3HaKOBBIE) MOJIENIH, IPEOOPA30BBIBATH MOAEIIbHBIE MPEICTABICHUS — XUMHUECKUM
3HAK (CHMBOJI) DJIEMEHTA, XUMUYecKass opMylia, ypaBHEHUE XUMHYECKOM



peaKknuuu — TPH PENICHUH YYCOHBIX IMO3HABATCIBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eCTBHA:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XUMHUYCCKUX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33J1a4U UCCIICIOBAHNUS, UCIIOIb30BaTh IOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIHpPOBaHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJII (POPMUPOBAHMSI THUITOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYXKICHUMH;

BJIQJICTh HABBIKAMH CAMOCTOSITEIPHOTO TUIAHUPOBAHUS W TPOBEICHUS
YUYCHUUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOJaTh 32 XOJIOM
npoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYJIHpPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHWYECKOH HCCIICOBATCIIbCKOM MW MPOCKTHOU
JCSATEIBHOCTH, TPOSBIATH CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSTEILHOMY
IIOMCKY METOJIOB PEIICHHWS TMPaKTUYSCKUX 3ajJad, NPUMEHEHUIO pPa3IMYHbBIX
METOJIOB ITO3HAHUSI.

3) pa6ora ¢c uH(poOpMAaIHEii:

OPUCHTHPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX wWHpopmammu (Hay4IHO-
NOMyJIApHAs. JIUTepaTypa XUMHYECKOTO COJICpXKaHWs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTepHEeTa), aHanM3upoBaTh MH(DOPMAIHMIO Pa3IUYHBIX BUAOB U (popm
IpeICTaBIICHNUS, KPUTHYECKU OIICHHUBATH e JIOCTOBEPHOCTH 17}
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpOBaTH 3aMPOCHl U MPHUMEHATH PA3INIHBIC METOABI NIPHU MOUCKE U
orbope wHpOpPMAIIUKA, HEOOXOAUMOW JUIS BBIMOJHEHHMS YYEOHBIX 3aJad
OIPEAECIIEHHOIO THUIIA;

nproOpeTaTh OMBIT HWCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3INIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TIPEICTaBICHUS
uHdopmaru (Cxembl, rpaduKu, TUarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpEACTBAa TMpH paboTre ¢
XUMHYECKOW MHPOpMAIME: TPUMEHATh MEXKIpeaAMeTHble ((Dusuyeckue
MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, POopMyIibl, aO0OpeBUATYphl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJHNYCCKUC CPCACTBA HATJIAAHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUA:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B X0J1€ JUAJIOra U/Win
JTIMCKYCCHUH, BBICKA3bIBaTh UJEU, (POPMYIUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YJbTATOB ITO3HABATEIIBHOM [IE€STEIILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO MUJIMA COBMECTHO CO CBEPCTHUKAMMU IIPU BBITIOJHEHU U
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (opMyJInupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECIOBAHUNA IMYTEM COTJIACOBAHUSA MO3UIMKA B
X0J1e 00CYXJIeHUSI 1 00OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK I103HABATEIIBHYIO
JEATENbHOCTh, ONpeneiss €€ Leau W 3a]add, KOHTPOJIHMPOBaTb W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJjlaraeéMblii aJrOpUTM JEUCTBHI IpHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCIENOBAaTENbCKUX 3aJad, BbIOMpATh Haubosee
3¢ dexTuBHBIN crnoco0 MX peuieHuss ¢ Y4ETOM TMOJIYYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKLIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAESATEIBHOCTA HAa OCHOBE CaMOaHali3a |
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUs BKIIOYAIOT CHEIU(HUICCKUE
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIC 3HAHHS, YMEHUS U CITIOCOOBI ICUCTBUI
110 OCBOCHHIO, MHTEPIIPETAIIMU M MPEoOpPa30BAHUIO 3HAHUU, BUIBI JACATEIHHOCTU
M0 TIOJYYEHUIO HOBOT'O 3HAHMSI M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EOHBIX
CUTYyalusiX, a TAKKE€ B PEaIbHbIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX ¢ XUMUEH. B
porpaMMe II0 XUMHUHM TPEAMETHBIE pPE3yJbTaThl MPEACTABICHbl MO TOJIaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHUU OPTraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pOoJIi B 00ECIEYEHUU YCTONYHMBOTO
Pa3BUTHUS YETIOBEYECTBA B PEIICHUH MPOOJIEM HKOJOTMUECKOM, SHEPreTUYECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUILIUHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIruH, B o0ecrieueH U PallMOHAIIBHOTO
MPUPOJIONONIB30BaHUS, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TaKXKe OJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEGHUSI K CBOEMY
3I0pPOBBIO Y IPUPOJIHOU CPEAE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIMe MOHATHS — XUMHUECKHUI 3JIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, Od-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMma, THUOpUIM3aIus aTOMHBIX OpOWTale, HOH, MOJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTENEHb OKUCICHUSI, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEpOAHBINA CKeeT, GyHKIIMOHAIbHAS
rpylmna, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHas W MPOCTPAHCTBEHHAas (TreoMeTpuYecKas,
ONTHYECKAas), HW30MEpPbl, TOMOJIOTUYECKUN psJi, TOMOJIOTH, YTIEBOJIOPOIHI,
KHUCJIOPOJ- U A30TCOJIEPIKAIINE OPraHUYECKUE COEIUHEHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COEIWHEHUS, TEOPUHU, 3aKOHBI
(nepuonunueckuii 3axkon J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHUX
BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHECHUS
U TPEBpAIICHUS DSHEPIUM TIPU XUMHYECKUX PpEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIUE B OCHOBE
NOHUMAaHHUSI IPUUYNHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; MPEICTABICHUS
O MEXaHH3MaxX XUMHUYECKHX pEaKIUi, TEPMOJAMHAMUYECKHMX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAaHUsA, O B3AMMHOM BJIMSHUM aTOMOB M IpyNN aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30oMepHbIi b dexTor, opuentanTsl | u Il pona);
(akToNOrMYEeCKHuEe CBEIECHHUS O CBOMCTBaX, COCTaBe, MOJy4YeHHUU U O€30MacHOM
UCIIOJIb30BAHUM BaKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NESTENBbHOCTH  YeJOBEKa, OOMUX  HAyYHBIX MNPUHIUNAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOACTBA METAHOJIA, TepepadbOTKU HeDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHNN;

c(hOpMHUPOBAHHOCTH YMEHHUI:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPraHHUECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHMS] XMMUYECKUX PEAKIMH U PACKPBIBATh UX CYIIHOCTH:
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUW  TOCPEICTBOM  COCTABJIEHHS
ANIEKTPOHHOTO OallaHca »JTUX peakIui, peakuii HOHHOTO0 OOMeHa TMyTEéM
COCTaBJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHUI;



M3TOTABIMBATH MOJICITH MOJICKYJT OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIIUU
X XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMHUPOBAHHOCTh YMCHHH: YCTaHABIMBATH TMPUHAJIC)KHOCTh WU3YYCHHBIX
OpraHMYECKUX BEMIECTB IO HMX COCTAaBY MW CTPOCHUIO K ONpEHeIEHHOMY
KJIaccy/Tpynne COeIWHEHUH, JaBaTb KM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknatype (IUPAC) u mpuBoaWTh TpUBHAIBHBIC HA3BaHUS I OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIICPHH,
STWJICHIJIMKONb, (EHOJ, (OPMANBIACTHII, aleTalbIeTHa, alleTOH, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJICMHOBAsS, MaJIbMUTHHOBAS KHUCIIOTHI,
TJIMIWH, ajJlaHWuH, MaibTo3a, (PPyKTO3a, aHWIWH, JUBHUHWI, W3OMPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHUJ XHUMHYECCKOW CBS3U B
OpPraHUYECKUX COCIMHCHUAX (KOBAJICHTHAs W HOHHAs CBs3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMCHSATH IIOJIOKCHHSI TCOPUHU CTPOCHUS
opraHudeckux BemiecTB A. M. ByTtiepoBa miss 00bSICHEHHS 3aBUCHUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nUeckre M XUMUYCCKHE CBOMCTBAa THUITMYHBIX IPEACTABHTEIICH pPa3IuIHBIX
KJIAaCCOB OPTaHMYECKHMX BEIIECTB: aJIKAHOB, IMKJIOATKAHOB, AJIKCHOB, aJIKaJINCHOB,
QJIKUHOB, apOMAaTUYECKUX YTIJIEBOAOPOJOB, CIUPTOB, aJbJETHIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHHUHN U
aMUHOB, AMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JTU- W TMOJHUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b ~ MEXAY  HHUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUM C UCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPXKJIATh Ha KOHKPETHBIX MpPHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHHH OT
KPaTHOCTH U TUIIA KOBAJIEHTHOM CBSI3H (G- U M-CBSI3HM), B3AUMHOTO BIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
Ceipbsi  (HE(Tb, TPHUPOAHBIM Ta3, VYrojb), CIOCOOBI €ro NepepadoTKu U
MPAKTUYECKOE TPUMEHEHHE TIPOYKTOB MEPEPadOTKH;

c(hOpPMHUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUN O ECTECTBEHHO-HAYUYHBIX
METO/IaX MO3HAHUS — HAONIOJACHHUH, U3MEPEHUH, MOJCIMPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

chOpMHPOBAHHOCTL  YMEHUA  TPHUMEHSTH OCHOBHBIE orepanuu
MBICIIUTEJILHON JIESITEILHOCTH — aHAJIM3 W CUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATU3ALINIO, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€M — JJIs1 U3yUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEICTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIS
0oJiee OCO3HAaHHOTO TMOHUMAHUS CYIIHOCTH MAaTE€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TPOBOJUTH PaCUEThl MO XUMHYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BenM4YuH (Macca, OoOBEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CrOpaHusi, TUNIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C MO3UMIMH  DKOJIOTMYECKOM  0€30MacHOCTH  IOCJIEACTBHA  OBITOBOM H
POU3BOJICTBEHHON JIEATEIbBHOCTH 4YEJIOBEKa, CBSI3aHHOM C  MepepadoTKOU
BEILIECTB, UCIOJIb30BATh MOJYYEHHBIC 3HAHUS [JISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUsIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUH: CAaMOCTOSITEIBHO IIJIAHUPOBATh M IPOBOJHTH
XUMUYECKUN DKCHEPUMEHT (MOJYyYEHHE W HU3YYCHHE CBOWCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHbIC PEAKIIMU YIVIEBOJOPOJOB PA3JIUUHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHHE HSKCIEPUMEHTATBHBIX
3a/1ad 110 PACIO3HABAaHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJCHUEM IPaBHII
0e30MacHOro OOpalleHus] C BeIIeCTBAMH U JIAaOOPaTOPHBIM O00OpPYIAOBAaHUEM,
dbopMynupoBaTh 1I€7b HUCCIAEAOBAHUS, TMPEJACTABIATh B pa3IMdyHONd (dopme
pe3yJbTaThl SKCIEPUMEHTA, AaHATM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTh YMEHHUM:

coOJIFOIaTh MpaBWIIa SKOJOTHYCCKU 11e7IeCO00pa3HOTO MOBEJACHUS B OBITY U
TPYAOBON AEATEIBHOCTH B IEISAX COXPAHEHMS CBOETO 3JI0POBBS, OKPYXKaroUIeH
MIPUPOTHOU CpeJIbl U JOCTHUKEHUS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JEMCTBUA Ha >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BENIECTB, MOHUMAas cMbIca nToka3zarens [1K;

aHAJIM3UPOBATH 11€7IE€CO00PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIESCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIICCTBIIATH IICJCHANPABICHHBIN ITOUCK
XUMHUYECKOW MH(POpMAIIUK B pa3IUYHBIX HCTOUYHMKAX (Hay4YHas U y4eOHO-Hay4Has
JUTEpaTypa, CpeACTBa MaccoBOM mHGopManuu, UHTepHET U ApyTHe), KpUTHICCKU
aHAJM3MPOBATh XUMHUYECKYI0 MH(POPMAIIUIO, ITepepadaThiBaTh €€ W HCIOJIb30BaTh
B COOTBETCTBHUH C MOCTaBJICHHON y4eOHOM 3a1a4eil.



11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOImiass W HeopraHuyeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBJIEHUM NPUPOABI, O MECTE W 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJiM B OOECIEUEHUU YCTONYMBOIO
pa3BUTHA, B pEHICHUU MPOOJEM SKOJOTHUYECKON, PHEPreTUYeCKOr M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHMM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUYCHUU PALMOHAIBHOIO MPUPOIOINOIL30BaHUS, B
dbopMupoBaHUM MHUPOBO33PEHUST M OOIIEH KyJbTYyphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHWM, KOTOpas  BKJIKOYACT:
OCHOBOMOJIArarolIue TMOHATHUS — XUMHYECKHM DJJIEMEHT, aTOM, SApO aroMa,
M30TOIIbI, 3JICKTPOHHAsE 000JI0YKa aTOMa, S-, P-, d-aTOMHBIC OPOUTAITH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToMa, TUOpUAM3alMsa aTOMHBIX OpOWTalieil, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYecKasi CBs3b (KOBWJICHTHas, WOHHAsA, METaJUTMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsA PEIETKA, XUMHUYECKas peEakuus, PacTBOP, JJICKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJIUTHUUYECKAS JUCCOLMAILMSA, CTEIEHb JAUCCOLMALIUY,
BOJIOPOJIHBIM MOKa3aTeidb, OKHCIHUTENb, BOCCTAHOBHUTENb, TEIJIOBOM 3(]deKT
XUMHUYECKOU PEaKLUU, CKOPOCTh XMMUYECKOU PEAKLIMU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs DIIEKTPOJIUTHYECKON OUCCOLMALNM, MEPUOIANYECKUIM
3akoH /.. MenneneeBa, 3aK0OH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILICHUS] SHEPTUU NPU XUMHUYECKUX PEaKLUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHHM, MHUPOBO33PDEHUYECKME 3HAHUs, JICKAIIME B OCHOBE  IIOHUMAaHMUSA
IPUYMHHOCTM U CHCTEMHOCTH  XMMHWYECKUX  SBJICHHUW;  COBPEMECHHBIE
IIPEACTABIECHUs O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJISIDHOM YPOBHSIX; MNPEACTABICHUS O MEXAHU3Max XHUMHUYECKUX
peaKkuuii, TEPMOAMHAMUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
NPOTEKAaHUsI, O XUMUYECKOM DPAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CHUCTEMAX;
(dakToNOTNYEeCKNE CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYyYECHUH U O€30MacCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESTENHbHOCTA  YEJOBEKa, OONMX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEepHbIC MPU3HAKUA TOHSATHUH,
YCTaHaBJIUBATh UX B3aUMOCBA3b, UCIOJIB30BATh COOTBETCTBYIOLIUE ITOHATUS IIPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY IS
cocTtaBlieHUs (OpMYJ BELIECTB M  YpPaBHEHUH  XUMHUYECKUX  PEaKLHUM,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIIATh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSAX, BUJI XMMUUYECKOU CBSI3M (KOBaJIGHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAsS), THUIN KPUCTALUIMYECKON pPEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSA3M W THUIMA KPUCTAUIMUECKOW PEMIETKU, OOMEHHBIA H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUN:  KJIACCU(UIIMPOBATH: HEOPraHUYECKUe
BEII[ECTBA M0 UX COCTABY, XUMHUUYECKHE PEAKIIUH 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(h(EeKTy peakiuu, W3MEHEHUIO
CTEMEHEeW OKHUCICHUSI DJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajauzaTopa W
JIPYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS W KPUTEPHUU IS KiaccuuKaimu
M3Yy4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(OpPMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DJIEKTPOHHOE CTpPOEHHUE
aTOMOB M HMOHOB XUMHUYECKUX DHJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOIOB
ITepuonnueckou cucremsl .M. Menneneesa, uCIonp3yst NOHATHSA
«OHEPreTUYECKHe YPOBHM», «IHEPreTUUYCCKHE MOTYyPOBHM», «S-, P-, O-aTOMHBIC
opOuTAIN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB M HX
coemMHeHUM 1o mnepuogam u  rpynmnaMm llepuwognueckoit cucremer J[. U
MeHeneeBa, BAJICHTHbIE BO3MOYKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAHHOCTh ~YMEHMIA: XapakTepU30BaTh (OMUCHIBATh) OOIIUE
XUMHUYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJACCOB, IOATBEPKIATh
CYIIECTBOBAHUE TI'€HETHYECKOW CBSI3M MEXKAY HEOPraHUYECKUMH BEIIECTBAMU C
IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMN MOCPECTBOM COCTABJICHHS 3JIEKTPOHHOTO OanmaHca
ATUX PEaKIUi; peaKkIuii HMOHHOTO OOMEHa MyTEM COCTABJIICHHS WX TOJIHBIX H
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUud  TUAPOJN3a;  PEaKuui
KOMILIEKCOO0Opa3oBaHus (Ha MpuMepe T’UAPOKCOKOMIUIIEKCOB [IUHKA U aTFOMUHUSA );



c(hOpMUPOBAHHOCTh yYMEHHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKIHN C Y4ETOM HMX IHEPreTUUECKUX XapPAKTEPUCTUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakiuyd B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEWIHUX Bo3aeicTBull (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PEaKIuH,
JIe)KAIIME B OCHOBE IPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHUCIOThI, aMMHUAKA,
oOIMe HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJACTB; IEJIECO00Pa3HOCTh
MIPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJICHUS] CHUCTEMOM 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHMS SBJICHUN TPUPOJBI — HAOJIOJICHUE, HW3MEpPEHUe, MOJEITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIEHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIEPUMEHTAILHOM UCCIIECIOBAHUHN BEILIECTB
U A OOBSICHEHMS] XHMHYECKUX SBIICHHM, HMEIONIUX MECTO B TPUPOJIE,
MPAKTUYECKOU JAEATEIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISTH B3aUMOCBSI3h XUMHUYECKHUX 3HAHHUU C
NOHATUSIMU W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHMMAHUSI MAaTePUAILHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUYEThI: C HCIOJIH30BAHUEM
IIOHATHM «MaccoBasi JOJIsI BEIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHLEHTPALUAY;
MAaccChl BEIIeCTBa WK 00bEMA Tra3a Mo U3BECTHOMY KOJIUYECTBY BEIlECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3(ddekra
pEaKUHK; 3HAYECHUS BOJOPOIHOIO IIOKa3aTels PacTBOPOB KUCIOT U IIEIOYEH C
WU3BECTHOW CTENEeHBI0 AMCCOLMANNK;, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEaKLUM, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUJAE PacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIJIM JIAaHO B M30BITKE
(umeeT mpuMecH); IOJMM BBIXOJA NPOJAYKTAa PEAKIUHU; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh W IMPOBOJUTH
XUMHYECKUN  JKCIEpUMEHT  (MPOBEJCHHWE  peakiuuidi  HOHHOrOo  OOMeHa,
MOATBEPIKICHUE KAUYECTBEHHOI'O COCTABA HEOPTaHMYECKUX BEILECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BELIECTB C IIOMOILIBK) HWHAMKATOPOB, HW3YYECHUE BIIUSAHUSA
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHUMHYECKOW  peakiuu, perieHue
AKCHEPUMEHTAIBHBIX 3afgad 1o TemaM «Metamiel» u «Hemeramne») ¢
coOmroIeHneM MpaBuil 6€30macHOro OOpalleHHs C BEIIECTBAMU U JaOOpaTOPHBIM
obopynoBanueMm, GOpPMyIHpPOBAaTh II€b HCCIENOBAaHUSA, TMPEACTABIATh B
pasnTu4YHON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHATU3UPOBATh W OIEHWBATH HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTb YMEHUI: COOJIOATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocynod u 1abopaTopHbIM O0OpYyAOBAaHHMEM, OOpAIlEHHS C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIMSIMU IO BBITIOJHEHUIO JIa0OPATOPHBIX XUMHUYECKUX
OMBITOB, YKOJIOTHYECKH 11€7eCO00pa3HOro TMOBEACHUSI B OBITY W TPYIOBOU
JEATeNIbHOCTU B LIEJNISIX COXPAHEHMsI CBOETO 3JI0POBBS, OKPYXKAIOLIEH MPUPOTHON
cpeiabl U JIOCTWIKEHUsSI €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3Mbl OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMAas cMbIca noka3zarens I1JIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH I1I€JICHANPABICHHBIM TMOUCK
XUMUYECKOU HH(OpPMALIUU B PA3IMYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4YHas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMHUYECKYI0 MH(POpPMAIUIO, epepadaThiBaTh €€ M MCIO0JIb30BaTh
B COOTBETCTBHUH C TOCTaBJICHHON Y4eOHOM 3a1aueil.
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3.1 Cruptsl. @enon 11 1
KapOoHUIIbHBIE COETMHEHUS: aTbJICTUAbI 1
3.2 P A A 21 1

KCTOHBI. Kap6OHOBLIC KUCIOTEL CI0KHEIS




s¢upsl. XKups

3.3 VYrieBos 9
Hroro no pazneny 41
Pasnen 4. A3oTconepxainue OpraHuvecKue coeTuHeHust

4.1 AmyHbI. AMMHOKUCIIOTEI. benku 12
Hroro no pazneny 12

Pa3nes 5. BoicokomouieKy/IsipHbIe COeANHEHUSs

5.1 BrICOKOMONEKYIIAPHBIE COETMHEHUS 6

Hroro mno pazmeny 6

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME 102




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atoma. [lepronueckuii 3aKkoH
1.1 u [lepuonnueckas cucreMa XMMAYECKUX 9
anemenToB /1. V1. MenzaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro mo pazgeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeranms 31 3
2.2 Merabl 23 2
Hroro mo pazgeny 54
Paznea 3. Xumus 4 :KU3Hb
31 MeTo bl TTI03HAHUS B XUMUH. XUMUA U 9
' JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 102 4 8




IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamert u 3HaUEHNE OPraHUYECKON
XUMMH, [IPEICTaBICHHE O MHOTOOOPa3uu
OPraHNYEeCKUX COCTUMHEHU I

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYXJIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOHOCTH aTOMa yriiepoja

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHEHUSX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBsA3eH

Teopus cTpoeHust OpraHU4ecKUX
coenqunenuit A. M. bytnepona

Buner uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKTh B MOJIEKyIaX OpraHHYeCKUX
COEIUHEHNN

[IpencraBnenue o KiaccuuKauu u
cuctematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIECTB

Knaccugukanus peaxkiuii B OpraHn4eckoi
XUMHUU




CucreMarusanus 1 00001IEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
(dopmyna, HOMEHKJIATypa ¥ U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxaeHnue akaHoB B IpUPO/IE.
CriocoObl nosTyueHus: U IpUMEeHEHne
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XHMUYECKUX CBOWCTB, CIIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

13

Pemenue pacu€rHbIx 3a1a4 Ha
OTpeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIIMX B €r0
cocraB. CucteMaTu3alus 1 0000IIeHHE
3HAHMH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U LIUC-TPaHC-U30MEPUS
aJIKCHOB

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[IpakTtuyeckas padora Ne 1 mo Teme

17 "[lonydeHune 3TUICHA U U3YYEHUE ET0
CBOMCTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJIEHUuE MOJIEKYIISIPHOU (DOPMYJTBI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbl: CONPSKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TMCHOB

21 CrniocoObl nosTyueHus U NpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII,
¢bu3nyeckue cBOWCTBA

23 XUMUYECKUE CBOMCTBA AIKMHOB

24 KauecTBeHHBIE peaKkIM HA TPOMHYIO CBA3b

o5 CrniocoObl nosryyeHus U NpUMEHEHUe
AJIKMHOB

26 Pemenue 3ana4: pacuy€Tel 10 ypaBHEHHUIO
XMMHMUYECKON PEaKINU

97 Cuctemaru3zanus 1 00001eHIe 3HAaHUH 1O
TEME

28 ApeHBbI: TOMOJIOTHYECKUH psifl, o01ast




(dopmyna, HOMEHKIIATypa. DICKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OCH30J1a ¥ TOJIyoJa, UX (PU3UIEeCKHe
CBOICTBa

XHWMHUYECKUE CBOMCTBA APEHOB: PEaKLIUH

29
3aMeIIeHUs
XHWMHUYECKUE CBOMCTBA APEHOB: PEAKLIUH

30 MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 oTpeieJIeHuEe MOJISKYIISIPHOU (DOPMYJIBI
OpPraHUYECcKOro BellecTBa

33 CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34 I'enetnueckas CBS3b MEXIY PA3IUYHBIMU
KJIacCcaMH yIJIEBOJIOPOIOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

35 peaknuii. CucreMarusanus u 00001eHne
3HaHUH MO TeMe

36 [Ipupoaustii ras. [lonyrHeie HedTaHBIE
rasbl

37 KaMmeHHBIH yrosib U MPOIYKTHI €ro
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MPOoAYKTOB NepepadoTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMUA
KjlacCaMH YrJjICBOJOpPOJI0B

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peakluu
3aMelleHus rajoreHa

41

JleicTBue menouent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JITAJIOT€HAJIKAHOB C MAarHUEM U IMHKOM

42

CucreMaruzarmus 1 0000Ie e 3HAaHUH 110
pazaeny "YriaeBoaopoasr"

43

KonTponbHas pabota o teme
"YrneBonopoer"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHM psal, oOmras popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCHU(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
0JIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaToMHbI€ CITIUPTHL: ITUIEHTIIMKOIb U
TJIULEPUH, UX (PU3MUECKHE U XUMUYECKUE
CBOICTBa

49

CrniocoOblI 1oJTy4eHus: ¥ IpUMEHEHUE




MHOT'0OATOMHBIX CITMPTOB

@DeHoJI: CTpOEHUE MOJIEKYIIbI, (PU3HUECcKHe

50 cBo¥icTBa. TOKCUIHOCTH eHOIA

51 XUMHYECKUe CBOMCTBA (heHoIIa

59 CriocoObI mosTy4eHHs U IPUMEHEHNE
(dbenona
[IpakTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CrnupTthl 1 heHostbr"

54 Cucremaru3zanus 1 0000IIeHIE 3HAHUH TI0
TeMe
AJNBJIETHIBI M KETOHBI: DJIEKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOU TPYIIIBL;
TOMOJIOTHUYECKHE PsbI, 0011as hopmya,
M30Mepusi 1 HOMEHKIIaTypa

56 AJIbJICTU/IBI ¥ KETOHBI: (PH3HUECKUEC
CBOWMCTBA; PEAKIIUU TPUCOCAMHEHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy IbJCTUIOB U KETOHOB

58 CriocoOBbI MOTyYeHHsI aJTbICTHIOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICIIbHBIC KAPOOHOBBIC

59 KHCTIOTBI, 0COOEHHOCTH CTPOCHHS UX
MOJIEKYI

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOICTBa

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KUCIIOT

63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenn BhICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX

KHUCJIIOT

65

CriocoOblI nosTydeHus: U MpUMEHEHNe
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 3(DUPBI: TOMOJOTHYECKUH P,
obmas ¢popMyia, U30MEPHS U
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacuéTHpIX 3a/1a4: 110 YpaBHEHHUIO
XMUMHUYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOH (OpPMYJIIbI OPraHU4YEeCKOTro
BEIECTBA

69

[IpakTuueckas paborta Ne 3. Pemenue
HKCIEPUMEHTANbHBIX 33/1a4 110 TEMe
"KapOoHoBble kucnoTsl. CiioxkHbie 3hupbr"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHEe CBOMCTBA (THIPOIN3)

71

OcoOGeHHOCTH CBOMCTB JKHPOB,
COJIEPIKAIIUX OCTATKU HEMPEIeIbHBIX




JKUPHBIX KUCIIOT. JKupHI B ipupoie

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX MoIoIee AericTeue. Ilonsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'eHeTnueckas CBS3b YIrIIEBOJOPOJIOB U

73 KHCIIOPOJICOACPKAIUX OPTaHUICCKUX
BEIIECTB

74 Pacu€thl o ypaBHEHHSIM XUMUYIECKHIX
peakuui

75 Cucremaru3zanus 1 0000IIeHHE 3HAHUH TI0
TeMe
OOm1ast XxapaKTepUCTHKA YTIIEBOJIOB U

76 KJIAaCCHU(UKAIUS YTIICBOJIOB (MOHO-, TH- U
TOJIMCaxapH bl )

77 Momnocaxapuapl: pu3zndeckre CBOWCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxxaeHue B mpupojie u
MPUMEHEHHE IMCaxapuioB
[Tonucaxapuapl: CTpOSHHE MAaKPOMOJICKYII,

80 ¢du3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJOKHAX

82 Pemenune pacueTHbIX 33124 Ha

ONpCACIICHUEC NOJIU BhIXOAA ITPOAYKTa




pCaknuu OT TCOPCTUICCKHU BO3SMOKHOT'O

83

Cucremarusanus 1 00001IEHrEe 3HAHUN 110
pazneny

84

KonTtponsHas paboTa o teme
"Kucnopoaconepkaiiye opraHu4ecKkue
coeuHEeHUS"

85

AMuHBI: K1accuduKanms, CTpoeHNE
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIAaTypa U (U3NYECKUE CBOWCTBA

86

XUMHYeCcKHe CBOMCTBA an(aTHIECKUX
aMUHOB

87

AHWINH: CTPOEHUE aHUIIMHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI moTy4eHHs 1 IPUMEHEHNE
anupaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pu3nvecKre CBONCTBA.
OTtnenbHBIC IPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHUYECKUEe CBOMCTBA AMHMHOKHCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunre3 n THAPOJIU3 IICIITUI0B

91

benku kak npupoiHble MOJIUMEPSI;
CTPYKTYpHBI OEITKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne reTCPOUUKINICCKUC
COCAMHCHUS. HYKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U Ouosioruueckas POJIb




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoepKalue OpraHu4ecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacrio3HaBaHne OpraHUYeCcKUX
coeqrueHuin"

96

KonTponbHas pabora o teme
"A30TCOIepKale OpraHunIecKue
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METO/IbI UX CHHTE3a —IIOJTUMEPH3AIUS U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IJlacTUKa

99

DJ1acToMephl: HATypabHbIN
CUHTETHYECKHuE Kayuyku. Pe3una

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI CIICOUAJIBHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC U BOJIOKOH"

102

O06o00611eHne U cUCcTeMaTH3aIUs
M3YyYEHHOT'0 MaTepHana 1o TemMe
"BbICOKOMOJIEKYSIPHBIE COEAUHEHNS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrporusie  Ipaxririeckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1
aneMeHT. M30ToImn!
9 Ctpoenue 3JIeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukarus XuMuueckux 2IeMEeHTOB (s-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenne 3meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTPOHHBIC KOH(PUTYpAITUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHHH
5 DNEeKTPOHHBIE KOHPUTYpAIIMH HOHOB. 1
DIEeKTPOOTPHUIIATEIILHOCTh
[Tepunoauueckuii 3akon u [lepuoaudeckas
7 CHCTeMa XMMHYECKHX d1eMeHTOB /. . 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIOKHBIX BEIIECTB MO TPYyIMIaM U
nepuoaam
9 Cucremaruzanys 1 0000IIeHEe 3HAHUH 10 1




TEMC

10

Buaer xuMudeckou cBI3u. MeXaHn3MBI
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBa3b. MexxMOIIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX FEOMETPUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTAaB U HOMEHKJIATypa

13

BemectBa MoJieKynsipHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHUs. TUIbl
KPUCTANINYECKUX PELIETOK M CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsi

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3amau ¢ UCIIOIb30BaHUEM TOHATHI
""MaccoBasi J10J1s1 paCTBOPEHHOTO BelecTna',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccugukanus 1 HOMeHKIIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n 0606H_[6HI/IC 3HAHMM 110
TEMC




20

KonTtponsHas padora no temam "CtpoeHue
aroMa. [leproanueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH PH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3P PEKTH XUMHUUECKUX PEAKIUH.
TepmoxnMuueckue ypaBHEHUs

23

Borurcnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TEPMOXUMHUYECKUM YPaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3JIMYHbIX (DaKTOPOB.
Karanu3 u xatanuzatopsl

25

I'omorennsie u I'eTECPOrcHHbIC pCaKINU

26

[Ipaktuueckast pabota Ne 1 mo teme
"BiustHue pa3nuvHbIX GaKTOPOB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOpAaTUMBIEC PEAKIIUH.
XUMHYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MI0JIOKEHHE XUMUYECKOTO PaBHOBECHS"

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanusi. CunbHbIC
U clta0Oble QJICKTPOJIUTHI. CrerneHb




Jucconranuu

Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bonopoansriii mokaszarens (pH)
pacTBopa

31 I'maposns coseit. Peakuyu, npoTekarmme B
pacTBOpax MEKTPOJIUTOB
[IpakTnueckast pabora Ne 3 no teme

32 "XVUMHUYECKUE peaKIi B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

33 peaknmu. BakHelIne OKUCIUTENN U
BOCCTAaHOBHUTEIIHN

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB
BEIIECTB

36 Pemenue 3amau pa3aMvHBIX TUIIOB

37 Pemenne 3a1au pa3auyHbIX THIIOB

38 CucreMaruzanys 1 0000IIe e 3HaHUH 110
teme "XUMHUUYECKHEe peakiuun"

39 KontponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonmoxenne HemeraoB B [lepuoanueckoit

40 CHUCTEME XMMUYECKHUX 3jeMeHToB J]. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS MX
aToMOB. PH3MYECKUE CBOMCTBA HEMETAILIIOB

41 AnnoTponus HEeMETaJIoB (Ha IpUMepe

KHcIopoa, cepsl, pochopa u yriepoaa)




Bogopox: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ Mapuibl
["asiorensl: HaxoXIeHNE B IPUPOJIE, CIIOCOObBI

43 MOJTy4eHUs1, QU3HUECKUE U XUMUICCKHEC
CBOMCTBA
lNanorenoBonopoasl. Baxunelmue

44 KHUCJIOPOJICOJAEPKAIINE COEAMHEHUS
rajJoreHOB
JlaGopaTopHbIe ¥ MPOMBIILIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COEINHEHNH
[IpakTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TEME
"T"amorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYICHHS,
(bu3mvecKkrue U XuMuIeckre cBocTra. O30H.
[IpuMeHeHne Kuciaopoaa u 030Ha

48 OKcHIBI U TIEPOKCHIBI

49 Pemenne 3a1au pa3auyHbIX THIIOB
Cepa: HaxOXJIeHHUE B IPUPOJIE, CIIOCOOBI

50 MoJTyueHus1, GU3NYECKUE U XUMHUECKUE
CBOMCTBA

51 CepoBosopos, cynbhusl

59 Kucnoponaconepkaiue coeTMHEHUs CEPBIL.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHE B IPUPO/JIE, CIIOCOOBI

o4 MOJTy4EHUsI, PU3NIECKUE U XUMUIECKUE
CBOMCTBA. AMMHAK, HUTPHUIbI

55 Kucnopoaconepxaiiiue coeJUHEHNS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta U €r0 COSTMHEHUH.
A30THBIE y10OpEeHUS
dochop: Hax0KAEHUE B IPUPOJIE, CIIOCOOBI

S7 noJtyueHusi, Gu3nyecKue u XuMUYECKUe
cBoiictBa. @ochuel u hochuH

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Con pochopHOM KUCTOTHI

59 [Ipumenenne pocdopa u ero coegMHEHUH.
dochopHbIe y10OpeHUs
[Ipaktueckas padota Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme "A30T u
dhochop u ux coenuueHus"
VYrnepo: HaXoKJIeHUE B PUPOJIE,

61 ITOTPOTHBIE MOAU(UKAINY; PU3UUECKHE U
XUMHYECKUE CBOICTBA, TPUMEHEHHE

62 Oxcup yrnepona(Il), oxkeun yrnepona(1V),
yroJibHasi KUCJIOTa U € CONu

63 Pemenue 3a1a4 pa3nuyHbIX TUTIOB
KpemHuii: HaxoxaeHue B IpUPOJE, CIIOCOObI

64 MOJTy4eHHUs1, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHueBas Kuciora,




CHJIMKAThI

[IpuMeHeHre KpeMHUS U €0 COCMHEHUM.

06 Crexio, ero nojy4yeHue, BUJIbI CTEKIa

67 Pemrenue 3a1au pa3auyHbIX THIIOB

68 CucremaTu3aius 1 00001IeHNe 3HAHHUH 110
teme "Hemeramnnr"

69 KonTponsHas padora no teme "Hemeramisr"

70 AnHanus pe3ynbTaToB KOHTPOJIbHOM padoThl,
KOPPEKIHSI OIHUO0K
[Tonoxxenne metainos B [lepronueckoi

71 CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104€K aTOMOB METAJNIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIIOB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Koppo3us Metamios

74 Pemenne 3a1au pa3auyHbIX THIIOB
DIJIEKTPOXUMHUYECKUI Pl HAPSHKEHUM

75 MeTtauioB. OO1re cCrocoObl MOTydeHUS
METaJJIOB
O6mas xapaktepuctuka Metamion |A-
rpymnmnsl [lepuoauueckoit cucTeMbl

76 XUMHUUYECKHUX IeMEHTOB. HaTpuit n kanuii:
noJtyueHue, GU3nIecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHUE TPOCTHIX BEUIECTB U
HUX COeIUHEHUU

77 OO1ast xapakTepucTuka MeTayuioB 11A-

rpynns! [leproauueckoit cucremsl




XUMHYECKHUX 3JIeMEHTOB. Maraui u

KaJbI[Ui: TIONydeHue, (Pu3nIecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COECTUHECHUI

78

JX€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUs

79

ANOMUHMIL: TOTydYeHne, U3NYecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

80

AmpoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUJPOKCOKOMIUIEKCHI A IFOMHUHMS, UX
IIPUMEHEHHE

81

Pemenne 3a1a4 pas3jIMYHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33734 M0 TeMe
"Metauibl riaBHbIX oArpynmn"

83

OO6mras XxapakTepuCTUKAa METALIIOB
no6ounbIx nmoArpym (b-rpyr)
[Teproanueckoit CUCTEMbI XUMUYECKUX
2JIEMEHTOB

84

duznyeckre ¥ XUMHYSCKHE CBOMCTBA XpomMa
Hu €1ro COCﬂHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxwueiiive coeqMHEHUs MapraHia.
[Tepmanranar kanausi, €ro OKUCIUTEIbHbBIC
CBOICTBA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA kKele3a
u ero coequHenuil. [lonyyenue n
IIPUMEHEHHE CILIABOB XKENEe3a

87

du3znyecKkue U XMMHUYECKUE CBOMCTBA MEOU U




€€ COCIMHEHUM, UX IIPUMECHEHUE

dusznueckre U XUMHUYECKUE CBOMCTBA IIMHKA

88 U €Tr0 COeTMHEHNH, UX TPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCMIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasisl T0O0YHBIX OArpymn”

90 Pemrenue 3a1a4 pa3muyHBIX THIIOB

o1 O060011eH1e U cucTeMaTH3aI|s U3Y4€HHOTO
Marepuana no teme "Metamis"

92 KonTtponsHas padota mo Teme "Mertasnibr"

93 AnHanus pe3ynbpTaToB KOHTPOJIbHOM padoThl,
KOPPEKIIUS OIHO0K
Ponps xumuu B obecrieueHnr yCTOMYHUBOTO

94 pa3BuTHs YesioBedecTBa. [loHsTHE O
HAyYHBIX METO/aX UCCIICIOBAHUS BEUICCTB
Hay4HbIe TPUHIUIIBI OpraHU3aIu

95 XUMHYECKOTO MTPOU3BOJICTBA.
[TpoMbInIUIeHHBIE CITOCOOBI OTYYCHUS
BaKHEHIIMX BEIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPY)KAIOIICH
Cpe/bl ¥ €ro MOCIICICTBUS

97 XUMHUS U 370pOBbE YEIIOBEKA.
JlekapCTBEHHBIE CpeJICTBa

08 Xumus nuiu. Ponb xumun B o0ecriedeHun
MUIEBOI 6e30macHOCTH

99 Kocmernueckue u napdroMepHbie cpesicTBa.

BbriToBag xumug




XHMHS B CTPOUTENBCTBE. BakHeuue

100 CTPOMTENBHBIE M KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEpaJbHbIE Y100peHus
102 CucremaTtu3zanus 1 0600111eHHEe 3HAHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB 10 102

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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