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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMmMa Mo XMMHHM Ha YpPOBHE CpEIHEro ooOiero odopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepabHON 00pa30BaTEIBLHOM MPOTrpaMMBbI cpeaHero 0o1Iero oopazoBanuss(DPOI
COQO), npencrasieHHbIX B DenepanibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHusi y4eOHOTO MpeamMera
«Xumus» B oOpa3oBaTenbHBIX opraHusanusx Poccuiickoiri  denepanumu,
peanu3yoNMX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsi Ha YpPOBHE YIiayOJIEHHOTO W3YYEHHsS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo ooOpaszoBaHusi ywammxcsa 10-11 kiaccos.
N3yuenue mpeamera, peanumsyeMoe B YCIOBUAX JU(DPepeHIInpOBaHHOTO,
npoduibHOrO O00y4YeHUs, TPHU3BAHO OOecneunuTh 0011e00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTaluyi UX K ObICTPO MEHSIOUIMMCS YCIOBUSM U3HU B COLIMYME, a TAKXKe ISt
MPOJOIKEHUS OO0yUYEHHS B OpraHu3alusax NpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme no XuMHUM Ha3zHadeHUE MNpeameTa «XUMHUSD» TOJydaeT

NoApOOHYI0O  HHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJIAraroluMu
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIEJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETETBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHIEMbIE MPOrPAMMON IO
XUMUHU QYHKIIMH:
nH(OPMAITMOHHO-METOANYECKAs, peaan3alus KOTOpoi oOecreynBaeT MmojayuyeHue
MIPEICTABIICHUS O TIEJISIX, COJIepKaHUU, OO cTpaTeruy 00y4eHus, BOCIIMTAHUS U
pa3BUTHS OOYy4YalOMIMXCA CpEACTBAMH TMpEeAMeTa, H3y4yaeMOro B paMKax
KOHKPETHOTO TTpOQuIs;
OpraHU3allMOHHO-TUJIAHUPYIOIAas, KOTopas MpeayCMaTpUBaeT  OIpeicsiCHUE:
MPUHILUIOB CTPYKTYPUPOBAHUS U TMOCIEIOBATEILHOCTH U3Y4YEHUS Y4eOHOTO
MaTtepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEPUCTHUK; MOJIXOJO0B K
(GhOpMUPOBAHUIO COJIEPKATEIBHOW OCHOBBI KOHTPOJISI M OLICHKU 00Pa30BaTENIbHBIX
JIOCTUXKEHUM OOydYarolmuxcs B paMKax WTOTOBOM aTTecTalv B (opMe €IUHOIO
roCyJIapCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOa€HHOTO U3yUYCHUST XUMUU:
yCTaHABJIMBACT WHBAPUAHTHOE TMIPEAMETHOE COJEp)KaHue, 00s3aTeIbHOE IS
U3YYCHUSI B paMKax OTICIBbHBIX MpouUieH, mpeaycMaTpuBaeT paclpesesicHue U
CTPYKTYpUpOBaHME €ro Mo  KjiaccaM, OCHOBHBIM  COJEpKaTeIbHBIM
JUHUSM/pasnienaM Kypca;

Ta€T TPUMEPHOE pachpeneeHrue y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOTo s
W3YUYEHHUS OT/ICJIbHBIX TEM;



npearaeT NPUMEPHYIO MOCIIEI0BATENbHOCTh M3YUYEHHsI Y4eOHOTO Marepuana c
y4€TOM JIOTMKH TOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX M MEXIPEIMETHBIX
CBSI3EH;

JTa€T METOJUYECKYI0 WHTEpPIpEeTaluio Lejdeldl W 3a/lad M3ydeHHs MpeaMeTa Ha
yrayOJaE€HHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO
oOmero  0o0pa3oBaHMs, COJEPKATEIBLHONM  XApPAaKTEPUCTUKU  TUIAHHUPYEMBIX
pe3ynbTaTOB OCBOCHUS OCHOBHOM 00pa30oBaTEIbHOM MPOTPaMMBI CPETHETO 00IIEro
oOpa3oBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), & TAKKE C yIETOM
OCHOBHBIX BHJIOB yU€OHO-T0O3HABATEIbHBIX IEHCTBUN 00YJarOIIETr0Cs IO OCBOCHHUIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3WIMSAM B TPOrpaMMe MO XUMHUHU TPEITyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHON
(MHBapHaHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpeamera «XUuMUus»
0CTaéTcs BOBMOXKHOCTh BEIOOpA €ro BapuaTUBHOM COCTABJISIONIEH, KOTOPast JOJIKHA
OTIPEJIEIIATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00ydeHHUs.

B cootBerctBHM ¢ KoHUEeNnTyanbHbiMU mnoJoxeHusmu PIOC COO o
Ha3HAYeHUM NpPeaIMETOB 0a30BOro M yriayOJIEHHOrO YpPOBHEW B CHCTEME
nuddepeHIupoBaHHOTO OO0yYeHHUsT Ha ypOBHE CpeJHEro ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIIYOJEHHOrO U3YYCHHUS HAMpaBlIieH Ha peau3aluio
IIPEEMCTBEHHOCTH € MOCIEAYIOIINUM 3TAIOM OJIYYEHHS] XUMUYECKOTO 00pa30BaHuUs
B paMKax W3yYCHUS CICIUATbHBIX ECTCCTBEHHO-HAYYHBIX W XHWMHYECKHX
JVCLIUIUIMH B By3aX U OpraHu3alusX CpeHer0 MpoeCcCrOHaIbHOTO0 00pa3oBaHusl.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUMHUS OPUEHTUPOBAHO ITPEUMYILIIECTBEHHO HA
paclIMpeHue M YIUIyOJICHHE TEOPETHYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcsi, BIOPABIIMX ONPENEAEHHBIN NMPOopuiIbL 00y4YeHHs, B TOM YHCIIE C
MEPCIEKTUBONM  MOCIEAYIOMIETO TOJYYeHUS XUMHUYECKOro oOpa3oBaHUS B
opraHu3anusx MnpopeccCuoHalbHOTO oOpa3oBanus. Hapsnoy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHOu
o0Opa3zoBaTeIpHOM IPOrpaMMBI CPETHETO 0011Iero 00pa3oBaHUs U3YUSHUE ITpeaMeTa
«XUMUS» OPUESHTUPOBAHO TAKXKE HA PEIICHUE 3a/1ay BOCHUTAHUS U COIMATBHOTO
pa3BUTHS OO0yYaromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaTbHBIX
YMEHUHN, YMEHHI pallMOHANIM3alMd y4eOHOTO TpyJa M 00O0OMEHHBIX CIIOCOOOB
JEATETLHOCTH, UMCIOIINX MEXAUCITUTUTMHAPHBIN, HaITPEAMETHBIA XapaKTep.

CocTaBnsioliIMMU NpeaMeTa «XUMHUs» Ha YpPOBHE YIITYyOIEHHOTO M3Yy4EHHS
ABJIAIOTCS yruIyOn€HHble Kypcbhl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumusi». [Ipu onpeneneHuu NOJIX0I0B K OTOOPY U CTPYKTYPHOM
OpTraHU3aIllN COJCPKaHMS ATHX KypCOB B IIPOTPaMMeE 110 XUMHUH 32 OCHOBY ITPUHSTHI
nosnoxenuss GI'OC COO o paznuuusx 0a30BOr0 M yrayOJEHHOTO YpOBHEH
U3Y4YCHUS TIPEIMETA.

OcHoBy comepkanust KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpTraHWYEeCKass XHMHS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYCHHS MpeaMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIITNN 00BEM (PaKTOTOTHIECKOTO MaTepuara.



Tak, Ha yroyOn€HHOM ypOBHE HM3YyYEHHS MpeameTa obecreueHa BO3MOXKHOCTH
3HAYUTEIHHOTO YBEIUUYECHUS 00bEMA 3HAHUHN 0 XMMUYECKUX 3JIEMEHTAX U CBOMCTBAX
WX COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YTIyOJIeHUS MPEACTABICHUN O CTPOSHUH
BEILIECTBA, XUMHYECKOM CBSI3M W 3aKOHOMEPHOCTAX IPOTEKAHUSA PEAKLIHA,
paccMaTpUBaEeMbIX C TOYKH 3PEHUS XUMHUYECKOM KHHETHKA U TEPMOJHHAMUKH.
N3yuenne nepuoandeckoro 3akoHa W lleproanyeckoil CHUCTEMbl XHUMHYECKHX
AJIIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSIX
O CTpPOCHMM aroMa. XHUMHYECKasi CBSI3b OOBICHACTCS C TOYKH 3PEHUs
HPHEPTeTUYECKUX U3MEHEHHH Tpu €€ 00pa30BaHUM M PA3PYIICHHUH, a TAKKE C TOYKU
3peHHs MEXaHW3MOB €€ oOpa3zoBaHusA. M3yueHue TUIIOB peakUuuid JOMOJHSAETCS
dbopMHpOBaHUEM TPEICTABICHUNA 00 JJICKTPOXMMHUYECKHX MpoIleccax |
AIEKTPOJIN3E PACILUIABOB U PACTBOPOB BEMIECTB. B Kypce OpraHm4ecKoi XMMHUH NpU
PAacCCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEJUMHEHUM ynenseTrcs ocoboe
BHHUMaHKE BOIIpocaM 00 JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuu.

Oco0oe 3HaueHHE UMEET TO, YTO HA COJIEPIKaHNE KYPCOB XUMHUH YTITyOJIEHHOTO
YPOBHSI M3y4€HHUS JIJIS1 KJIACCOB OTMPEAETIEHHOT0 Mpoduiis (TI1aBHBEIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep IOMOJIHEHUH K oOImeld cucteMe MPeAMETHBIX 3HAHUK)
OKa3bIBAlOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa Ui KJIacCOB XUMHUKO-(PU3MUecKoro mpoduiis 60JbIoe 3HaueHue OyayT
UMETh JIEMEHTHI y4eOHOro MaTepuaa 1o ooiei xumuu. [Ipu nzydenun npeamera
B JAaHHOM CJy4yae akIleHT OyJeT cjAelaH Ha OOIIHOCTh METOJIOB IO3HAHUA,
OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUH U B PU3UKE: aTOMHO-MOJICKYJISIpPHASI TEOPUS
(MoJiekyIisipHast TeOpUsi B (PU3HKE), 3aKOHBI COXPAHEHUSI MAaCcChl U DHEPTUHU, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOIN3a, IPEACTABICHUS O CTPOCHUU BEIIECTB U APYTOE.

B 1O e BpeMsa B coaepKaHMM TMpeameTra Uil KIACCOB XUMHKO-
Oounonornyeckoro npoduist OONbIINKA yACIbHBIA BeC OyleT MMETh OpraHuyecKas
xuMmus. B aToMm ciydae mpenocTaBisieTcss BO3MOKHOCTH JIJIst 00J1€€ 00CTOSITEIbHOTO
PaCcCMOTPEHUSI XUMHUECKOW OpraHU3alliy KJIETKUA KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NpPUMEPY, TaKH€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUTUABI, OCIKHU, YTIEBO b, HYKJIIEMHOBBIE KHCIOTHI U apyrue. [Ipu aToMm 3HaHuS O
COCTaBE€ M CBOWMCTBAX MPEICTABUTENIECH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM IJiIi M3YYEHHS CYIIHOCTH MPOIECCOB (POTOCUHTE3a, IBIXaHUS,
MUIIEBAPECHUS.

B rmmane QopMupoBaHUsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OlIlIeHaYyYHbIX METO/I0B MTO3HAHMS U OMbITA MPAKTUUYECKOTO MPUMEHEHHUS HAyUHbBIX
3HAaHUW U3y4YeHUE TMpeaMera «XUMHS» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS3SIX C YYCOHBIMH MpEIMETaMH, BXOSAIIMMH B COCTaB
npeaMeTHbIX obnacteli «EcrecTBeHHO-HAay4HBIE NpeAMEThI», «MaremaTuka Hu
nHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yuenuun yueO6HOTo mpeaMera « XUMUs» Ha YriTyOJIEHHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOTO M CpeIHEro 001ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBISIETCS (OPMHUPOBAHWE OCHOB HAyKH
XUMUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM JAEATEIHHOCTH
YEeJIOBEKA U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphL. Pemenne aton 3agaum Ha



yrayOn€HHOM ypOBHE H3YYCHHS IMpEeAMeTa NpeanojaraeT peaanu3aiuio TaKhX
LeJIeH, Kak:

dbopMHpoBaHHE  TPEACTABICHUN: O  MaTepuallbHOM  €IMHCTBE  MMHpAa,
3aKOHOMEPHOCTSX ¥ TO3HABAEMOCTH ABJICHUHN MIPUPOJIBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U e€ BeIylled poju B 00EClEeUEeHUU YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJIOTUYECKOM, SHEPTeTUUECKONW U MUILEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUM PAlMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
GbOpMHpPOBaHUM MHPOBO33PECHHUSI W OOIMIeH KyJIbTyphl YEJIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO M TPUPOTHOMN
cpene;

OCBOCHHME CHCTEMBI 3HAHUM, JICKAINIMX B OCHOBE XMMHUYECKOM COCTABJISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (DyHIaMEHTAIbHBIX IMOHATHM, 3aKOHOB W
TEOpUN XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHSIX ~—  arTOMHOM,  HWOHHO-MOJIEKYJISIPHOM,  HAaJMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUA XUMUYECKUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHHU, PACTBOPAX M JHUCIEPCHBIX CUCTEMax, 00
OOIMX HAYYHBIX TIPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y OOy4YalOMIMXCS OCO3HAHHOTO TMOHMMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHUYECKHX 3HAHUU NJIsi OOBSICHEHUS KIIOYEBBIX HMJIEH M TPoOIemM
COBPEMEHHOW XMMUHU, N1 OOBSICHEHUS U MPOTHO3UPOBAHUS SABJICHUMN, UMEIOIIUX
€CTECTBEHHO-HAYUYHYIO MPUPOY; TPAMOTHOTO pPEIIeHUs MpoOJieM, CBSI3aHHBIX C
XUMHEW, TPOTHO3UPOBAHUS, aHAIWM3a WU OICHKUM C TMO3ULUH DKOJIOTUYECKOU
0€30MacHOCTU TOCJEACTBUNM OBITOBOM W MPOU3BOJICTBEHHON JESITEIBHOCTH
YyeJoBeKa, CBSA3AHHOM C XUMHUUYECKMM TMPOU3BOACTBOM, HCIOJIB30BAaHUEM W
nepepaboTKOM BEILIECTB;

yrayOieHre MPeACTaBICHUM O HAyYHBIX METOJIaX MO3HAHUs, HEOOXOMUMBIX IS
MpUOOpPETEHUS yYMEHUN OpPUEHTHUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XUMHUUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOM JEATEIIbHOCTH
Y TIOBCEIHEBHOM KU3HU.

B miane peanuzanuy MEpBOOYEPEAHBIX BOCIHUTATENBHBIX W Pa3BUBAKOLIUX
GyHKIMNA TIEJIOCTHOM CUCTEMBI CpeIHEro oOIero oOpa3oBaHUsl MPU U3YyUYEHUU
npeaMeTa « XuMus» Ha yriyoJIEHHOM yPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT
TaKue 1eU U 33/1a4d, KakK:

BOCIHUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SIBJICHUW MPHUPOJBI, YBAXKEHUS K
MPOIIECCY TBOPUECTBA B 00JIACTH TECOPETUUECKUX M MPUKIIATHBIX UCCIEAOBAHUN B
XUMUH, (POpMHUpPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH;

pa3BUTHE MOTHUBAIIUU K OOYUYCHUIO U MMO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS 00IIEYEIOBEUECKIX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYalbHBIX M TBOPYECKHUX
CrocoOHOCTEH 00yJaromuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIILHOTO OTHOIIICHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCIEIIHOMN
podecCHOHATbHOMN 1 OOIIECTBEHHOU JESTEIHPHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;



dbopMHupoBaHUEe YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOJOMOIL30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KYJNBTYphl, TPHOOPETEHHUE ONbITa OOIIECTBEHHO-TIOIC3HON
IKOJIOTHYECKOH JIEATEITBHOCTH.

OO611ee 4KMCciIO YacoB, MPEAYCMOTPEHHBIX ISl U3YYEHUS XUMHH Ha YIIIyOJIEeHHOM
ypOBHE cpeaHero obiiero oopasoanus, coctaisieT 204 gacor: B 10 kinacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

COAEPKXAHUE OBYUEHUS
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMMUH.

[TpenMeT 1 3HaUEHHE OPTAaHUYECKON XUMUH, IPEACTABICHUE O MHOTOO0pa3HH
OPraHUYECKUX COCAUHECHUH.

DJEKTPOHHOE CTPOCHHE aroMa YIJepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. THUIIbI THOPUIU3AIIMN ATOMHBIX OpOUTaIel yriepoa.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINA). TUNBl MEepeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- U T-CBS3U.
OpuHapHasi, 1BOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJax
opraHudeckux BemiecTB. [loHsiTue O CBOOOJHOM paauKaine, Hykieoduie Hu
anexTpodue.

Teopuss cTpoeHmMss opranudeckux coeauHeHud A.M. bytiepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUuX CoeAMHEHUN. MOoNeKyIsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpyktypHble (OpMYJIBI  pa3IUUHBIX BHUJIOB: pa3BEpHyTas, COKpallEHHAS,
ckenetHas. M3omepus. Buasl u3omepuu: CTPyKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kiaccudUKaMu oOpraHUYecKux BemiecTB. lloHsTHE O
dbyakmoHansHOM rpytie. 'omonorus. 'omonornyueckue psaasl. CucremMaTuyeckas
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobOenHoct U KiaccUUKAIMs OpraHUYECKUX peakiuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU B OPraHUYECKOW XUMUMU.

OKCIEPUMEHTAIbHbBIC METO/Ibl U3YYCHUSI BEIIIECTB u ux
IpEeBpAIllCHUi: O3HAKOMJIEHME ¢ oOpa3llaMM  OpraHMYeCKWX  BEIIECTB U
MaTepuajgaMH Ha KX OCHOBE, OMBITHI IO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu (TUIaBieHUe, OOyTJMBaHWE M TOPEHHE), KOHCTPYUPOBaHUE Mojielen
MOJIEKYJ OPTaHUYECKUX BELIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuii psiji ankaHoB, 001Iast popMyia, HOMEHKJIATypa U
M30MEpHA. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaned yriiepoaa, o-cBsi3b. (DU3NUYECKHE CBONCTBA
aJIKaHOB.




XUMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIUMU 3aMEIICHUS, HW30MEPU3aLUU,
JETUAPUPOBAHUS, LIUKIU3alUU, MUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MoTyUYeHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankauel. OOmas Gopmyna, HoMeHKIaTypa U uzoMepusi. OcobeHHOCTH
CTPOEHUS U XUMHYECKUX CBOMCTB MaJIbIX (IIMKJIOMPONaH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOTYYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMonOTHYecKui psij ankeHOB, oOmias (Gopmyna, HOMEHKIATYpA.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP2-TUOPHAN3ALHS
aTOMHBIX OpOuTanel yriaepoja, 6- U m-cBsi3U. CTPYKTypHasi U reoMeTpudeckas
(uuc-tpaHc-) uzomepus. Ouznyeckre CBOWCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peakluu MPUCOCIUHEHHS, 3aMEIICHHs] B O-TI0JOKEHWE MpH JIBOMHOM CBS3H,
noJinMepusanuu 1 okucienus. [Ipasuno MapkoBHrKOBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIy4€HHUsI U IPUMEHEHUE AJIKEHOB.

AJIKaEHBI. Knaccuduxanus AJIKaJJIEHOB (comnpsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH HSJIEKTPOHHOTO CTPOEHUS U
XUMHYECKMX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoeauHeHuUeE.
[Tonmumepusanust conpsuKEHHBIX AUEeHOB. CHoOcOObI MONMY4YeHHUs] U IPUMEHEHUE
QJIKaJJMEHOB.

Ankunbl. ["'oMosiorndeckuil psji aJTkuHOB, o0mas GopMyina, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKHHOB, Sp-
ruOpuaM3anys aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XHUMHUYECKHE CBOMCTBA: pEAKIIUU PUCOEANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALINH,
okuciieHns. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBsA3b. CHOCOOBI MOJYyYEHU U TPUMEHEHUE
QJIKUHOB.

Apomatudeckue yriieBoAopoasl (apeHsl). ['oMoyiornyeckuil psj apeHoB,
obmiast popmyIia, HOMEHKIJIATypa U U30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PeaKklMy 3aMeIeHHs] B OEH30JbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUMH NPHCOCAUHEHUsS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctuposna. CrocoObl NOJIy4YeHHS U
MPUMEHEHUE aPOMATUUYECKUX YTIIEBOJA0POIOB.

[Tpuponnsiii ra3. [lonyrHsie HedTsaHbIE ra3bl. HedTh 1 €€ mpoucxoxieHue.
KameHnHslil yrojib U npoAyKThl ero nepepadotku. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaTUTHYECKHIl), PU(POPMUHT, MHUPOIIU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peaknumn
3aMeILEeHUS rajoreHa Ha
TUAPOKCOTPYIILY, HUTPOIPYIIILY, [IUAHOTPYIITY, aMuHorpynny.  JleiictBue  Ha



rajoreHNpPON3BOAHBIE BOAHOTO U CIIMPTOBOIO pacTBopa MmEnoun. Bzaumonencraue
JUTAJOTCHAJIKAHOB C MarHueM M LUHKOM. [[OHSTHE O MEeTalI0OpraHuYeCKuX
coenrHeHusX. Mcnonb3oBaHUE TajJOTeHIIPOU3BOAHBIX YTIIEBOAOPOIOB B OBITY,
TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX BEUIECTB.

OKCIIEpUMEHTAIbHBIE METOIBI W3YYCHHUS BEIIIECTB U 150:¢
[pPEBpAICHUN: U3yUYeHHE (PU3NUYECKUX CBOMCTB YIJIEBOJOPOAOB (PACTBOPUMOCTD),
KaueCTBEHHBIX PEAKIUN YTIEBOJOPOJOB PA3IMYHBIX KJIaccoB (0OECIIBEUMBaHUE
OpOMHOI WJIM MOJHOM BOJABI, pacTBOpa IEpPMaHraHaTa Kallds, B3aUMOJICHCTBHUE
aleTUJICHa C aMMHUayHbIM pacTBopoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy)XeHHE YTJIepoJia U BOJOpPOJAa B OPraHMYECKHX BEIECTBAX, MOTyYCHHUE
STHJIEHA M U3YYE€HHE €r0 CBOMCTB, O3HAKOMJICHHE C KoJulekiusmu «HedTte» u
«YTomby, ¢ 00pa3liaMu MiIacTMacc, KayqdyKoB M PEe3HHbI, MOJCIUPOBAHHE MOJIEKYII
YTJIEBOJIOPOIOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble ogHOaTOMHBbIE cHUpThl. CTpoeHHE MOJEKyNl (Ha HpuMepe
MeTaHoja W 3TaHoya). ['oMonornyeckuit psa, oOmas Gopmyna, H3oMepus,
HOMEHKJIaTypa © kiaccudukanus. Dusmyeckue CBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CIHPTOB. BoIOpoaHBIE CBA3M MEXIAY MOJIEKYJIaMH CIHAPTOB.
XUMHUUYECKHE CBOMCTBA: pPEAKUMU 3aMEIICHUs, JAeruApaTald, OKHUCIICHHUS,
B3aUMOJCUCTBUE C  OpPraHUYECKUMHU UM  HEOPraHUYECKUMHU  KHUCIIOTaMH.
KauecTBeHHas peaknusi Ha OJTHOATOMHBIE CITUPTHL. J[eCTBUE 3TaHOIa U METaHOIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHble CHHUPTHI — OJTWICHIVIUKOJIb W TiULEepUH. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA: PEAKLIMU 3aMEILECHMs], B3AMMOIEVCTBHAE C OPraHUUYECKUMHU U
HEOPTraHUYECKUMHM KHCJIOTaMHM, KAueCTBEHHAs pPEaklusi Ha MHOTOaTOMHBIE
cinuptel. [Ipencrasinenue 0 MEXaHU3Me peaKuui HYKJI€O(PHIBHOTO
3amenieHus. [leiictBue Ha opraHuzM dyenoBeka. C(CnocoObl MOJNy4eHHUS U
IIPUMEHECHUE MHOTOATOMHBIX CIIUPTOB.

®enon.  CTpoeHHE MOJIEKYJbl, B3aWMHOE BIMSHHUE TUIAPOKCOTPYIIIBI M
OeHzoapHOro sAapa. dusnueckue cBorcTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TOKCHUYHOCTH (peHona.
CrnocoObl osrydenust v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COEAMHEHUS — albJACTUIbI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorndeckue psiabl albJerua0B U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HoMmeHKiIarypa. Du3nMyeckue CBOWMCTBAa albJACTHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albACTHIOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxucieHue anpAEeTUAOB, KAueCTBEHHBIE peakuuu Ha anbaerujpl. CrocoObl
MOJIyYEHUs U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OIHOOCHOBHBIE Tpe/ieibHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3omepust 1 HOMeHKIarypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX MpEJEIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIE CBOMCTBA,




peakius dSTepuuKanuM, peakuud € y4acTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCIOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENpENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BbICIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBAsl, MNAJILMUTHUHOBAS, OJEUHOBAS, JUHOEBAS,
JuHONIeH08as KUcinoThl. CocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psg, obmas Qopmyna, uU30MEpHs H
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJHU3 B KHUCIONM U
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznyecKkue U XUMHUYECKHE CBOMCTBA XKHUPOB: THIPOIN3 B
KHCJION U 1IeNoYHou cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAECPKANIUX OCTATKU
HEIpEeNeNbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiiCTBUE.

OOwas xapakTepucTuka yriesoaos. Kinaccuduxamus yrieBosoB (MOHO-, TU-
" HIOJINCAXapHIbI). MoHocaxapuasl: IJIFOKO34,
bpykTo3a, rajakrosa, pudbo3a, 1e30KCHuprudo3a. dusnyeckue - CBOMCTBA W
HaxoxaeHue B npupoae. orocuHre3. XuMUYeCKUe CBOMCTBA TIIIOKO3bI: PEAKIIUU C
Y4aCTHEM CIIMPTOBBIX M QJIBJICTMAHOW TPYyNN, CIMPTOBOE W MOJIOYHOKHUCIIOE
Oposxenue. [IpumeHeHue rioKo3bl, €€ 3HaUYeHHE B )KU3HENEATEIbHOCTH OPraHu3Ma.
Jucaxapunel: caxapo3a, MajabTO3a W JIakKTO3a. BoccranaBimmBaromue W
HEBOCCTaHaBIMBaromuye aucaxapuael. ['mapomns nucaxapupoB. Haxoxnenue B
npupone M npuMeHeHue. [lommcaxapuapl: KpaxMall, TJIMKOTE€H M LEJUIK0JI03a.
CrpoeHrne MakpOMOJIEKYJI Kpaxmaya, T[JIMKOT€Ha W UEeJUIH0J03bl. Dusznueckue
CBOMCTBA Kpaxmaja W IEJUII0JIO3bl. XUMUYECKAE CBOMCTBA KpaxMalia: TUIIPOIIU3,
KAUYECTBEHHASI PEaKUusl ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THAPOIIU3,
noJjryuyeHue 3pupoB LeTo03bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a,
aleTaTHBIN MIETK).

OKCIEPUMEHTAIBHBIE METOJIbI U3YYCHUS BEIIIECTB u ux
IPEBPAILCHU: PACTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJE, B3aUMOJCICTBUE
ATaHOJIa C HATPUEM, OKHMCIIEHHE 3THUJIOBOIO CIUPTAa B aJbJErHJl Ha PACKAIEHHON
MEJHOU MPOBOJIOKE, OKUCIEHNE STUIOBOIO CIIUPTA AMXPOMATOM KaJlHsl (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIOB), KAau€CTBEHHbIE PEaKIUU Ha albIeruiabl (C
ruapokcuom quammuncepedpa(l) u rugpokcunom meau(Il)), peakus rioviepruna
¢ ruapokcunoM meau(Il), xumuueckue cBolcTBa pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneicTBue
KpaxMaJia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCIOTHL. ClI0XKHBIE 3DUPBD).

A3oTcoaep:xalye OpraHnvecKue CoeUHECHUs.

AMUHBI — OpraHu4eckue Mpou3BoaHble ammuaka. Kiaccuukanus aMuHOB:
anidaTrnyeckue U apoMaTHYECKWe; TEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenne moiekyn, obmas (Gopmyna, n3oMmepus, HOMEHKIATypa U (hu3udeckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(PaTMueCKMX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAaHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCJIOTOW.
Conu anKuiaMMOHUS.




AHWIVH — PEJICTaBUTEIh AMUHOB apOMaTUUECKOTO psifa. CTpoeHHEe aHUITMHA.
B3auMHoe BiMsHHME Tpynm aTroMoB B MoJjekysne aHuwinHa. (OcoOeHHoCTU
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anvdarnueckux aMuHOB. [lonmydeHue aHWIMHA U3
HUTPOOEH301a.

AmMuHOKHCIOTE. HoMenknatypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN Ol
AMUHOKHUCIIOT:  TJIMUMH,  ajlaHuH. Ou3nyeckue  CBOMCTBA  aMUHOKHUCIIOT.
XWMHYECKHE CBOHCTBA aMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINA, OO0pa30oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupomHbie moauMmepbl. [lepBudHasi, BTOpWYHAS W TPETUIHAS
CTpyKTypa OeiakoB. XWUMHYECKHE CBONCTBA OCJIKOB: THUIPOJIN3, JCHATYpaIus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIC METOJIbI U3YYCHUS BEIIIECTB u uX
[IPEBPAIICHUI: paCTBOPEHHUE OEJIKOB B BOJIE, ICHATYpaIus OEJIKOB MPU HArPEBAHUU,
[[BETHBIE PEAKIMU Ha OEJKH, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«A30TCcoaepKallre OpraHuYecKie CoOeIMHEHUs» U «Pacro3HaBaHUE OPraHUYECKUX
COCIMHEHUI».

BricokoMoOIeKYJISIPHBbIE COeINHEHMNSI.

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEpPU3AIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepuble Marepuanbl. [lmactmaccel  (HMOJMATUIICH, TMOJUIIPOTUIIEH,
MOJMBUHWIXJIOPUT, TIOJUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKAPOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMephr: HATypaJTbHBIN Kay4yK, CUHTETUYECKHE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuaabHOTO Ha3HaueHus (Te(IIoH, KeBIIap, AIEKTPOIIPOBOISAIINE
MOJINMEPHI, OMopasnaraeMble MOTUMEPHI).

OKCIIEpUMEHTAIbHBIC METOJIbI U3YYCHUS BEIIIECTB u 1709
IpPEBPAIICHUI: O3HAKOMJIEHHME C 00pa3laMud MPUPOAHBIX U HMCKYCCTBEHHBIX
BOJIOKOH, TUIACTMACC, Kay4dyKOB, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7ad IO TeMe
«Pacrnio3HaBaHue MIaCTMACC U BOJIOKOHY.

PacuérHble 3a1a4u.

Haxoxaenue MoeKyIsipHOM (OPMYJIbI OpPraHUYECKOro COCAMHEHUS 10
MaCCOBBIM JI0JISIM JIEMEHTOB, BXOJISIIINX B €70 COCTAaB, HAXO0XKACHUE MOJICKYJIIPHON
(bopMyIIBI OPraHMYECKOTO COSTUHEHUS TI0 Macce (00BEMY) MPOAYKTOB CTOpaHUs, 1O
KOJIMYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUH W/WUIM UCXOTHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpPHOW (OPMYJIBI OPTaHMYECKOTO BEIIeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB WJIM CIIOCOOOB TMOJTYYEHUS, OMPEACIICHUE TOIH
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexXnpeaMeTHbIEC CBSA3H.




Peannsanuys MeXnpeIMETHBIX CBSI3€U IPU U3YYEHUH OPTaHMYECKON XWMHUH B
10 kyacce OCYLIECTBIISETCA YEpPE3 MCIIOJIBb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHUH, TaK M IIOHATUM, IPHUHATBIX B OTACIBHBIX IIPEAMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MTOHATHUS: SIBJICHHUE, HAyYHbIH (DaKT, THIIOTE3A,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusd, HaOIIOJEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHME.

®duznka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJa,
HSHEPreTUYECKUI ypOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYHUHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHs,
Macca.

buonorus: kierka, opraHm3M, JKOCHCTeMa, Owuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
doTocuHTE3, [bIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbl, HYKJICHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpagusi: mosie3HbIE HCKOTIAEMBbIE, TOIINBO.

TexHonorus: NUIIEBBIE NPOLYKTHI, OCHOBBI PAalMOHAIBHOIO ITUTAHUSA,
MOIOLIME CPEICTBA, MAaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sep. XUMHUYECKUM 3ieMeHT. M3oTonel. CtpoeHune
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIe opOuTanu. Kinaccupukanus XuMUIeCcKuX 3JIEMEHTOB (s-, P-,
d-, f-a7eMeHTH!). Pacnpenenenue DJICKTPOHOB 1o ATOMHBIM
opOuTaNSIM. DNEKTPOHHbIE  KOH(MUTypallud  aTOMOB  JJIEMEHTOB  IEPBOTO—
4eTBEPTOrO0 TMEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUH, SJIEKTPOHHBIE
KOH(DUTyparu HOHOB. DIEKTPOOTPHUIIATEIILHOCTb.

[Tepunonnueckuit 3axkoH U llepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JA.N. Menneneea. CBs3b NMEpUOANYECKOrO 3aKOHA W Ilepuoamveckoll CHUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEILIECTB IO IPYIINaM U MeprojiaM. 3HaY€HHE IEPUOANIECKOTO
3akoHa J[.1. Menneneena.

XUMHYECKass CBI3b. BHIbl XUMHUYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTanyeckas. MexaHu3Mmbl 00pa30oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIN
Y JOHOPHO-aKIENTOPHBIN. DHEPrus U IjuHa CBsi3u. [1oysipHOCTh, HANTPaBIEHHOCTD
M HaCHIIAaeMOCTh KOBaJeHTHOM cBs3u. KpaTubie cBsi3u. BomopomHas cBs3b.
MexmMoneKyIsapHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpPUMEPE COCITUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).
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[IpencraBiienrie 0 KOMIUIEKCHBIX coeMHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JHUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsiTHE O KOOPJUHAITMOHHOW XUMUU.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJAPHOTO  CTpoeHMs.  Turmbl
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[TonsTue o aucnepcHbIX cucteMax. MctuHHble pacTBOpHl. [IpencTaBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIpaXEHUS KOHIIEHTPAIIMM PacTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIEHTpauus. HaceileHHbie u
HEHACBHILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaius m HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBHAIbHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XUMUYECKUX PEaKIii B HEOPTaHUYECKON W OpPraHUYEeCKOM
XUMUH. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpaIlCHUs
DHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIIUu.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3lIMYHBIX (PAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMuieckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUsl. DaKTOpbI, BIUSIOIIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECH: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [latense.

OnekTpoiautuueckas auccounanusi. CullbHbIE U CJIa0ble  DJIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJHBIX PACTBOPOB: KHCIOTHAS, HEUTpasbHAas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAaHOBJICHUS.
Baxnelime OKHCIMTENIM W BOCCTAHOBUTENIH. MeTon 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIC METO/IbI U3YYECHUSI BEIIIECTB 51 ux
IPEBPAICHU: pa3JI0KEHUE MEPOKCHIa BOJAOPOAA B MPUCYTCTBUM KAaTaIM3aTOpa,
MOJIENI KPUCTALTMYECKUX PEMIETOK, MPOBEICHUE PEaAKIMid HOHHOTO OOMeHa,
OMpENICJICHHE CPEllbl PAaCTBOPOB C IMOMOUIBIO WHAUKATOPOB, MU3YUEHUE BIWSHUS
pa3UuHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOM pEaKkiuu U TMOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemerauioB B [lepuoanueckon cucTreMe XUMAYECKUX DJIEMEHTOB
J.W. MeHneneeBa 1 0COOEHHOCTH CTpOEHHUsI WX aToMoB. dusnueckue CBOICTBa
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepbl, hochopa u
yriepoaa).

Bonopon. Ilomydenue, dusmdeckne u XUMHUYECKHE CBOMCTBA: PEAKIMH C
MeTaJlJIaMU U HEMETaJlJIaMU, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['uipuanl. ToriuBHbIe
AJIEMEHTHI.

["amorensl. Haxoxaenue B mpupoje, CrocoObl MOdydeHus, (puszndeckue u
XAMUYECKUE CBOMCTBA. | aloreHoBoaOpobl. BaxxkHeumue KUCI0pOACOAepKaIre
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COEUHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBILIUICHHBIE CIIOCOOBI TMOJTYYEHUS
kuciopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxnenue B mnpupone, CHocoObl TOJNy4eHHs, (U3HYECKHE U
xummudeckue cBomctBa. CepoBogopona, cynbduasl. Oxcupa cepui(IV), oxcun
cepbl(VI). CepHuctas v cepHasi KUCTOThI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIJIOTHL. [IpuMeHeHue cepbl U €€ COeTMHEHN.

Azor. Haxoxnenue B mpupone, CHOCOObI TONy4YeHUs, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTpUbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiau. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpumMeHenne azorta
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ocop. Haxoxnenue B mpupone, cHocoObl MOIy4YEHUs, (QU3NYECKHE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdhopa, dochopnas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. PochopHbie
yao0peHus.

VYrinepon, HaxoXAeHHME B HOpUpoAe. AJUIOTPONHBIE  MOJU(PUKALHU.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTBIX BELIECTB, O0Opa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(ll), okcun yrnepona(IV), yronbHas kuciaora u eé
COJIU. AKTUBHPOBAHHBIN yTroib, ancopouus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEIIECTB, OOPA30BAHHBIX YIIEPOJIOM, H €ro
COCINHEHNMH.

Kpemunii. Haxoxnenue B mpupoje, cCrnocoObl MOJMyYeHHs, (PU3HUECKUE U
xumuyeckue cporictBa. Oxcun kpemuHus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne merannoB B llepuoanueckor cucreMe XMMHUUYECKUX DJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUYECKUN  psA  HampsbkeHu  metawioB.  OOmue  crocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAILTYPT U, MMUPOMETAJLTYPIusl,
anekTpoMetaiutyprus. [lonsarue o xoppo3un MeramioB. CrocoObl 3alUThl OT
KOpPPO3UH.

Obmast xapakrepuctuka metaioB [A-rpynnsl Ilepuoanueckoil cucTembl
XUMHUYECKUX JIeMeHTOB. HaTtpuii u xanuii: nonyuenue, Gu3nueckue 1 XUuMHYECKHe
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Ob6mast xapakrepuctuka MertamioB IIA-rpynmel I[lepuonnueckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmoiydeHue, ¢GU3UYECKHEe U
XUMHWYECKHE CBOWCTBA, INPUMEHEHHUE IPOCTBIX BEIIECTB M WX COEAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHUN: nony4YeHue, GU3NYecKue U XMMHUYECKUEe CBOMCTBA, MPUMEHEHHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHHUS, TUAPOKCOKOMIITIEKCHI A IFOMUHUSL.
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OOmasi xapakTepucTUKa MeTauioB moOouHbiX mnoarpynn (b-rpymm)
[lepuonueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

Pu3NUeCcKrue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeauHeHnil. OKCuabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, HUX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

®duzryeckre W XUMHUYECKHE CBONCTBa MapraHila M €ro COEIWHEHUH.
Baxneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XUMHYECKHE CBOWCTBA Keje3a U ero coeauHeHuil. OKCuabl,
rugpokcuibl v conu xxene3a(ll) u xenesza(Ill). [Tonydyenue n npumMeHeHue xkenesa u
€ro CIUIaBOB.

Ou3NYECKne U XMMUYECKUE CBOMCTBA Meau U €€ coenquHeHui. [lomyuenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydeHue, (pu3MYeckue W XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIC METOIBI U3YUYECHUS BEILIECTB 51 ux
IpEeBpalCHUH: U3ydeHHEe 00pa3lioB HEMETAIIOB, TOPEHUE cepbl, Ppocdopa, xenesa,
MarHuss B KHCIOpOJe, H3Yy4YCHUE KOJUIEKIMU «MeTalibl U CIUIaBbL»,
B3aMMOJICHCTBHE IIETOYHBIX U IETOYHO3EMENIbHBIX METAIIOB C BOAON (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), B3aUMOJCHCTBHME IIMHKA U Kejle3a ¢
pacTBOpaMH KHCIIOT M IIEJI0Yeil, KaueCTBEHHbIE PEAKIUU HA HEOPTraHUYECKUE
AHUOHBI, KATHOH BOJOPOJAa U KATHOHBI METAJIOB, B3aUMOJAECHCTBUE THAPOKCUIOB
QIIOMUHUA W 1LHMHKA C pPacTBOpaMU KUCIOT W  IIEJIOYed, peuieHue
HKCIIEPUMEHTAIbHBIX 3aja4 1o temam «l'anorens», «Cepa u €€ COenMHEHHS,
«A30T 1 Qpocdop 1 ux coeAUHEHUSY, «MeTalIbl TJIaBHBIX MOATrPYNID», «MeTamibl
MOOOYHBIX TOJTPYIIID).

XuMHUS M KU3Hb.

Ponp xumuu B obecrnieueHnn yCTOMYMBOTO pa3BUTHS uenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayuneie
MPUHITUIIBI OPTraHU3aIM XUMAYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CITOCOObI
MOJIYYCHHS] BAXXHEHIIMX BEIIEeCTB (Ha MpUMEpPE MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHbIE CTTOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI U €T0 MOocIenCcTBUA. Ponp Xumun B
o0ecTieueHUN YHEPTeTUUYECKON OE30ITaCHOCTH.

Xumusg W 3I0pOBbe uenoBeka. JlekapcTtBeHHwble cpexacrtsa. I[IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus MHIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC N00aBKU. Poyib Xumuu B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmetrnueckne u mapdromepHsie cpeactBa. beitoBas xumwms. [lpabuiia
0€30macHOro UCIOJIb30BaHUS MPENapaToB OBITOBON XMMHH B IIOBCETHEBHOM KU3HU.

Xumusi B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbBIC yI00pEHHUS.
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CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepualbl,  KpPacKd,  CTEKJIO,
Kepamuka. Marepuainsl Uil 3JIeKTpoHUKHA. HaHoTeXHOMOTHH.

Pacuérneple 3ana4u.

Pacuétel: mMacchl BellecTBa uiM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MACCE UM 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChl
(00BEMa, KoTMUeCTBa BEUIECTBA) MTPOYKTOB PEAKIINH, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecd, Macchl (00b€Ma, KOJIMYECTBA BELIECTBA) MPOAYKTa peakluu,
€CJIM OJIHO U3 BEILECTB JIAaHO B BHUJIE PACTBOPA C ONMPEAECIEHHON MAacCOBOM JIOJEU
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpE, J0JM BbIXOJA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIEC CBSA3H.

Peanuzaumss  MEXNpEeOIMETHBIX  CBSI3€M INpU  W3YyYEHUHM OOwWed u
HEOpPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHSTHUHA, MPUHATHIX B OTJEIbHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HAYUHbIC TIOHSTHS: SIBJICHUE, HAYYHBIM (PakT, rumnoresa,
TeOopHusl, 3aKOH, aHAIM3, CUHTE3, KiIaccuuKalus, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICTTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHD, BEILIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €UHULIBI UBMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: knerka, opranu3M, 3KocucTeMa, ornocdepa, MeTadoIM3M, MaKpoO- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YIIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHbIE MOPObI, MOJE3HBIC UCKOMAEMbIE, TOIIUBO,
pecypchl.

TexHonorus: XuMuU4YecKasi IPOMBILIIJIEHHOCTb, METaJUTyprusi, CTPOUTEIbHbIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIIEHHOCTbD,
dbapmarneBTUUECKas MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 11O
XUMHUHA HA YTIOYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUHM C CHUCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MNpeAMETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmmiero o0pa3oBaHUs BBIIEIEHBI CJICAYIONIME COCTaBIAIOINIME: OCO3HAHUE
OOYYarOIIMMUCS POCCHUHCKON TPaKJAHCKOW HMACHTHYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIPEICIICHUIO; HUIMYUE MOTUBALUUA K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU TOBEJCHUS;, HAIUYNE
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IPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
YKU3HEHHBIC TUUTaHBbI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS TMpeameTa «XUMHUS»  OTpPaXKaroT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKOW NEeATENbHOCTH
0Oy4JaronMxcs B MPOIECCE peau3alu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS IMpeamMeTa «XHUMHUS»  OTpaXaroT
c(hOpPMHUPOBAHHOCTh OMbITA I[TO3HABATEILHOM U TMPAKTUYECKON MESITEIIbHOCTU
oOydJaromuxcss B MPOIIECCE peaau3aiud 00pa3oBaTENbHOU NEATCILHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:kaIaHCcKOTo BOCITUTAHUSI:

OCO3HaHUSI 00YYAIOMIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTABICHUS O COIMAIbHBIX HOpPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJJICKTHBE;

TOTOBHOCTHU K COBMECTHON TBOPUECKOM J1€ATEIBHOCTH IIPH CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YU4E€OHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUSI:

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K IPOLIECCYy TBOPYECTBA B 00OJACTH TEOPUU M MPAKTHYECKOTO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKHW €CTh pe3yJbTaT
JUINTETHHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U IPAKTHKOB,

WHTEpeca 1 MO3HaBaTEIbHBIX MOTUBOB B TIOJIYYCHHUH U MOCTEAYIOIIEM aHAIN3e
uHGOpMaIMU O EPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUsI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyAIlMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMHU,
U TIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE MOBEJCHHE W MOCTYNKH CBOMX TOBapHIIEH C
MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIEICTBUI
MOCTYTIKOB;

4) popMupOBaHUSI KYJIBTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro W Oe3omacHoro oOpasza >KHU3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOoieHns TpaBWil 0E30MacHOr0 OOpallleHUs] C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHUMAHUSl IIEHHOCTW TMPaBWI WHIWBUAYATHHOTO ¥  KOJUICKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;
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OCO3HAHMS TIOCJICJICTBUNA W HETPUSTHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIHTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAHOBKHM Ha aKTHBHOE YYAaCTHE B PEIICHUU MPAKTUYECKHX 337124 COLUAIILHON
HaIPaBJIICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YUCHHUIO MPOPECCUuil pa3IudHOro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN IO XUMUH;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHIYaJbHONW TpacKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

HKOJIOTHYECKH 11e71eCO00Pa3HOT0 OTHOIICHUS K TMPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM, BIMSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOAUMOCTH HCIOJIL30BaHUSA JOCTMXKEHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIBE30BAHUS;

AKTUBHOTO HENPUATHS JCWCTBHM, MPUHOCIIIMX BpEI  OKPYKAIOLIECH
MPUPOJIHON CpeJlie, YMEHHS MPOTHO3UPOBATh HEOJAroMpUSTHBIE SKOJOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJIM4YUsl Pa3BUTOTO HKOJOTHUUYECKOTO MBIIUICHUS, YKOJOTUUECKON KYJIbTYpHI,
onbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO TIPOTHUBOCTOSITH  HJIEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIIECTBEHHOMN MIPAKTUKH;

MOHMMAHUSl CHeHU(PUKA XUMUM KaK HAyKd, OCO3HaHUA €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO
MpeJCTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U UYeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUM JJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpbl, B PEIICHWU TJI00aTBHBIX MpobIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOU, MUILIEBOM U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCTENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKJIOTO YieHa OOIECTRA,;
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€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHHUs CYIIHOCTH METOJOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BATh
NOJTyJaeMble 3HaHUS JUIsl aHAINW3a U OOBSCHEHUS SIBJICHUN OKPY’XKAIOIIETo MHpa U
IPOUCXOIAMINX B HEM U3MEHEHU, YMEHHUs JieNlaTh 000CHOBAHHBIC 3aKJIIOYCHHS Ha
OCHOBE HaYYHBIX (DAKTOB ¥ UMEIOLIUXCS JTAHHBIX C IIEITBIO MOTyYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON 1E€ATENbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMWA 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJla B pazlu4HbIX cepax MpoPpecCuoHaIbHON
NESTEIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOSCHUS MPOTPaAMMBI TI0 XUMUU HA YPOBHE
CpellHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE U  (OPMHUPOBaHUS  MHUPOBO33PEHHUS  OOYYaIOIIUXCS
MEKTUCITUTUTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPaKaAIOIINe
IIEJIOCTHOCTh HAYYHOHW KapTHHBI MHpa W CHCHH(PHKY METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBJICHHUC,
IPOIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHbIC Y4COHbIC NCHCTBHUS (ITO3HABATEIIBHBIC, KOMMYHHUKATHBHBIC,

PETYISTUBHBIE), 00ECTIeUnBAIOLIUE (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
CHOCOOHOCTD oOyuaromuxcst UCIOJIb30BaTh OCBOEHHbBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHblE pe3yJbTaTbl OTPAXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JCUCTBUSIMH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOSITeTbHO  (popMynUpOBaTh M aKTyaJIM3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENu ACATCIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHUHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATH UX B3aWUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUS W KPUTEPUU JUIs KIAcCU(HUKAIMK BEIIECTB U
XAMUYECKUX PEAKIIHI;
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yCTaHaBIWBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3UM MEXIYy H3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYKTUBHbBIC, J€TyKTUBHBIE, II0
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSATH B MPOLECCE MO3HAHUSL UCIOJIb3yeMble B XUMHHM CHMBOJUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBLIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) 3JIEMEHTa, XUMHU4YecKast popMmysa, ypaBHEHHE XUMHUECKON peaKkinu
— IpU pEIICHUH y4eOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3a7ad, TPUMEHSThH
HA3BaHHBIC MOJICJbHBIC MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKITHIA.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIa/IETh OCHOBAaMH METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XHWMHUYECKUX
pEaKLHnii;

(dopMyIMpoBaTh LIETU U 3a]1a4H UCCIEIOBAaHUSA, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYIUPOBAHHBIE BOMNPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIs (POPMHPOBAHMS TMIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HAaBBIKAMH CaMOCTOATEIBHOIO IUIAHUPOBAHMS U IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSATENbHO MPOTHO3MPOBATh €r0 Pe3ysbTaT, (OopMyIUpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YyIbTAaTOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJAEIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON UCCIEeNOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METO/IOB PEIICHHUS MPAKTUIECKUX 3a/1a4, TIPUMEHEHHUIO Pa3INYHbIX METO/IOB
MO3HAHMUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PA3NIMYHBIX HCTOYHUKAX HHGDoOpManuu (HaydHO-
NOMYJIsSIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO Pa3IMYHBIX BUAOB U (HOopM
IpeJICTaBICHHUS, KPUTHYECKU OLICHHBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSITh PA3TUYHbIE METOMABI MPU TOUCKE U
orOope wHPOpMAIMK, HEOOXOAMMOW [UIsl BBIMOTHEHHA YYEOHBIX 3aaad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS WH(MOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMPATh  ONTHUMAIBHYIO  (OpMYy  TIPEICTaBICHHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA MPU pabOTe ¢ XUMUYECKOM
uHboOpMalMel: MPUMEHITh MEXIpeAMETHbIe ((PU3NYecKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, ()OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.
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KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbIE eliCTBHUS:

3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYXTaeMOi TEMBbI B X0 THUAIOTa U/ WU
JUCKYCCHH, BHICKA3bIBATh UJIeH, GOPMYIUPOBATH CBOM MPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3EHTAIMEe pe3yabTaTOB IMMO3HABATEIBHON JIEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHUKAMH TPHU BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI M0 MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaTu3aliyi y9eOHOTO POeKTa, U (POPMYIHPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

CaMOCTOATENFHO IUIAHUPOBaTh M OCYHIECTBISTH CBOIO TO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Lelu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh Tpe/jiaraéMblii aJroput™M JACHCTBUN TpuU
BBITIOJIHEHUU YYEOHBIX U HCCJENIOBATENbCKUX 3aJa4, BBIOUpaTh Hauboliee
b (dEeKTUBHBIN CcrOcO0 MX perieHus ¢ y4€TOM TMOJyYeHHUsS HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAaMOKOHTPOJb JIEATEIbHOCTH Ha OCHOBE caMoaHalu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE€ pe3yabTaThl OCBOECHUS MPOTrPaAMMBbI [0 XUMHUH Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I1ero 00pa3oBaHus BKIIOYAIOT clieu(pUIecKre AJis
y4eOHOro npeaMera « XuMHs Hay4dyHbIe 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH 1O
OCBOEHHIO, UHTEPIpPETAMN U NMpeoOpa30BaHUI0 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAaHWSA U TNPUMEHEHUIO 3HAHUU B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBA3AHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUHM IIPEAMETHBIE PE3yIbTaThl IPEACTABICHBI 110 TrojaMm
WU3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD»
OTpaXKaroT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUN: O MECT€ W 3HAYEHUHM OPTraHUYECKOM
XUMHUHU B CHCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CIEYCHUU YCTONYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JIaHUU HOBBIX MaTEpHUAaJiOB,
HOBBIX HCTOYHUKOB SHEPTUH, B oOecrieueHuu palMOHAILHOTO
MPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIICH KYyIbTYpPbI
YEJIOBEKA, a TAKKE DKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CpEJIE;

BJIAJICHUE  CHCTEMOM  XWMHWYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIe MOHATUA — XUMUYECKUU 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
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oboylouka aroma, s-, P-, d-aroMHBIE OpOWTATM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3aldsg AaTOMHBIX OpOuTaned, HOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIECHUS, XUMUYECKAs CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeneT, (GyHKIMOHATbHAS
rpynmna, pajgukain, CTpyKTypHble (opmyisl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), U30MepUs CTPYKTypHasi u IPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTUYECKAs ), M30MEPbl, TOMOJIOTMUECKHH psi, TOMOJOIH,
YIJIEBOJOPOABI, KHCIOPOA- H a30TCOJAEpXkALIME OPraHUYECKUE COEIUHEHUS,
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAMHEHUS;
TEOpHUH, 3aKOHBI (mepuoanueckuii 3akoH [[. M. MenpaeneeBa, Teopusi CTPOCHHS
Ooprann4eckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB,
3aKOH COXPAaHEHHsS W TNPEBPAICHHS] SHEPIUM IpPU XHUMHYECKUX PEAKLHIX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XWMHH, MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH U CHUCTEMHOCTHM XHMHYECKHUX
SABJICHUU; MPEACTaBICHUS 0 MEXaHU3Max  XHMHYECKHX  pEaklHii,
TEPMOJMHAMMYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX WX MPOTEKAaHUS, O
B3aMMHOM BIIUSIHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJaX (MHAYKTUBHBIN U
Me30MepHbIi 3Q¢ekThl, opueHTanTsl | u Il pona); dakronornyeckue cBeaeHUs O
CBOMCTBAX, COCTaBe, IOJYYEHHH M OE30IaCHOM HCIOJIb30BAaHUM Ba)KHEHIINX
OpPraHUYECKUX BELIECTB B OBITY U MPAKTUUYECKOM JIEATEIBHOCTH YEJIOBEKa, OOIINX
HAyYHBIX MPUHIMIAX XUMUYECKOTO IMPOU3BOJACTBA (Ha MpUMEpPE MPOU3BOACTBA
MeTaHoJIa, epepadboTku HePTH);

c()OPMHPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHATUSA MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBIISAITh YPABHEHUSI XMMHYECKUX PEAKIUNA M PACKPhIBATh MX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIMH  IOCPEICTBOM  COCTAaBJIEHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakuuil HOHHOro oOMeHa MyTEM
COCTABJICHHUS MX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

U3rOTaBIMBATh MO MOJIEKYJ OpPraHMYEeCKUX BEIIECTB AJI1 WILTIOCTpALUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHMI: YCTaHABIMUBATh MPUHAJICKHOCTh H3YYEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEeACIEHHOMY
KJIacCy/Tpynne  COSAWHEHUM, 1aBaTh UM  Ha3BaHUS [0  CHUCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBOAWTH TpUBUAJIBHBIE HA3BaHUS AJIA OTIEIbHBIX
IPENCTABUTENIEH OPraHUYECKUX BEIIECTB (ITWIECH, al€THUIIEH, TOJYOJ, INIMIEPHH,
ATWICHTJINKONb, (eHoN, (GopManmbIerul, aneTalbJIerul, aieToH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (DPyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

20



C(OPMUPOBAHHOCTh  YMEHHS ONpPEAETATh BHUJA XUMHYECKOM CBSI3M B
OpraHUYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHUS IPUMEHSTh TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa aiiss 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (U3UUECKUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH Pa3IUYHBIX KJIACCOB
OpPTraHWYECKUX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, aJIKaINCHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJETUI0B, KETOHOB, KapOOHOBBIX
KHUCTIOT, MPOCTBIX M CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCIAWHEHUN W aAMUHOB,
AMUHOKHUCIIOT, O€NIKOB, yIJIEBOJOB  (MOHO-, JH- M  HOJIACAXapHIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMMHYECKHMX PEAaKIUA C MCHOJb30BAaHUEM CTPYKTYPHBIX
bopmysr;

C()OPMUPOBAHHOCTh YMEHHS MOATBEPKIaTh Ha KOHKPETHBIX IpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COETUHEHUH OT
KpPaTHOCTHU M THUIIa KOBAJICHTHOM CBS3U (G- U TM-CBSI3U), B3AUMHOT'O BIUSHUS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOUHUKU YIIJIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOIHBIN T'a3, yrojb), CHOCOOBI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB NEpepadOTKu;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHUCTEMON 3HAHUM O E€CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUS — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIbHON
NESTEIbBHOCTH — aHaJu3 U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEeMAaTU3alUIo,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — ISl U3YYEHUS CBOMCTB BEIECTB U
XAMUYECKUX PEAKIINIM;

c(OPMUPOBAHHOCTh YMEHHUM: BBISBISATh B3aMMOCBSI3b XMMHUECKHX 3HAHUM C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYyYHBIX IPEIMETOB IS
0oree  OCO3HAHHOTO MOHHMMAHHUS  CYIIHOCTM  MaTE€pHabHOTO  €IMHCTBA
MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS [0 OPTaHUYECKON XUMUU JIJIs1 0ObSICHEHUS
Y IPOTHO3UPOBAHMS SIBJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI IO XUMUYECKUM (hopMyam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIHOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHHUIO XMUMHYECKOU (POpMYyIIbl
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJIIM XUMHYECKUX 3JEMEHTOB, MPOIYyKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATH, AHAJIM3UPOBATH U OLIEHUBATH C
NO3UIMI  SKOJOrMYeckod  Oe30MmacHOCTH  TOCHEACTBUA  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YeJIOBEKA, CBSI3aHHOM C mepepaboTKON BEIIECTB,
UCIIOJIb30BaTh MOJYyUYEHHbIE 3HAHUS JJISl IPUHATHUS TPAMOTHBIX pElIeHUH mpobiieM
B CUTYalUsX, CBI3aHHBIX C XUMUEH;
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c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBbHO IJIAHUPOBATh M MPOBOAUTH
XUMHUYECKUN DSKCIIEPUMEHT (MOIYYEHHE M U3YYEHHUE CBOWCTB OPraHUYECKHX
BEUIECTB, KAayeCTBEHHbIC pEaKLUUU YIJIEBOAOPOJOB PA3IMUYHBIX KJIACCOB U
KHUCJIOPOJICO/IEPKALUX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3aJa4 10 PACIO3HABAHUIO OPraHWYECKUX BEUIECTB) C COOJIIOACHHEM IIPaBUI
Oe3omacHOro oOpallleHusi ¢ BEIIeCTBaMU U J1TaOOPATOpPHBIM 000OpPYAOBAHUEM,
(GopMynupoBaTh 1L€db HUCCIEIOBaHUS, MPEACTABIATh B pPANIUYHOU (Qopme
pe3yIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHHIA:

coOJII01aTh MPAaBWJIA SKOJOTMYECKH LEJIECO00PAa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 3/0POBbS, OKpY)KaroIIen
IPUPOJTHON CPEIbI M TOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JEHCTBUSI Ha JKHUBBIE OpPTaHU3MBI
OIpeeNEHHbIX OPraHNYeCKUX BELIECTB, MOHMUMasi cMbIc nokazarens [1/1K;

aHaAJIM3UPOBATh 11€JIECO00PA3HOCTh NMPUMEHEHUS] OPraHUYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh ~YMEHHI: OCYIIECTBIATh LI€JICHANPABICHHBIA OUCK
XUMHYECKON MH(POpMAIK B Pa3IMYHBIX UICTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpeAcTBa MaccoBOoM uHpopMmanuu, VHTepHET U Jpyrue),
KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO nH(popMalLnio, epepadaTbIBaTh €€
Y UCIOJB30BaTh B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.

11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OOmias W HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUN: O MAaTepHAIBLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIeUeHUU YCTOWYHUBOTO
pa3BUTHS, B PEIICHUM TPOOJEM HDKOJOTUYECKOW, DHEPreTHUECKOW W TMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OO0ECIEYEHUH PAIMOHAIBHOTO MPHUPOIOIOIH30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHUS] W OOIIEeH KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M MPUPOJTHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIIME MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIPO aTOMa, U30TOTIbI,
DJIGKTPOHHAs 000JI0YKa aroma, s-, P-, d-aTOMHBIC OpOWTANIHM, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTanei, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPHUIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKasi CBsI3b (KOBaJ€HTHAs, WOHHAsA, METAJUIMYECKasl, BOJIOPOJHAs),
KpUCTAUTMYECKAsl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAs JUCCOLMALIMS, CTENEHb IHCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON peaklni, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJMTHUYECKOW IUCCOLMAIUU, MEePUOANYECKUI
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3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILECHUS SHEPTUU NPU XUMHUUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIEIKAIINE B OCHOBE IOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XHUMHUYECKHX SIBIICHUI; COBPEMEHHBIC MPEJACTABICHHUS O CTPOEHUU
BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM W HAAMOJIEKYJISIPHOM YPOBHSX;
MPEACTABICHUS. O MEXaHU3MaX XUMUYECKUX PEaKIud, TEPMOJUHAMUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAHMs, O XMMHYECKOM PAaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CHUCTEMAX; (PAKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MaCHOM UCTOIb30BAHUU BAKHEHIINX HEOPTAaHMUECKUX
BEIIECTB B OBITYy W MPAKTUYECKOW ACSITEIbHOCTH YeNOBEKa, OOIIMX Hay4YHBIX
MPUHLHANIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE MpU3HAKU
MOHSATHM, YCTaHABIUBATh UX B3aMMOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOIIIHAE
MOHATHS IPHU ONHCAHUY HEOPTAaHMYECKUX BEILIECTB U UX MPEBPAILICHUMN;

c(OpPMHUPOBAHHOCTh YMEHUS UCIIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHMUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJI XMMUYECKON CBSI3H (KOBAJICHTHAs,
WOHHAs, METAJUIMYEeCKas, BOJOPOAHAs), THUI KPUCTALIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBACHITH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W THUMNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHH: KIacCU(PULIMPOBATh: HEOPraHUUECKHUE BELIECTBA
[0 UX COCTAaBY, XUMHUECKHE PEAKIIMU MO PAa3IMYHBIM MpHU3HAKaM (UUCITY U COCTaBy
pearupyromux BEIIeCTB, TEIIOBOMY 3(PQEeKTy peakiuH, U3MEHEHHIO CTeleHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, YYaCTUIO Karajiu3aTopa W Jpyrue);
CaMOCTOATENLHO BRIOUPATh OCHOBAHUSI W KPUTEPUU I KIacCcU(UKAIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

Cc(OPMUPOBAHHOCTh YMEHUS PACKPHIBATh CMBICI NEPUOANYECKOTO 3akoHa Jl.
W. MenpeneeBa U JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUW: XapaKTepHU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOTO—YETBEPTOTO IEPHOJOB
ITepuoanueckoimt CHUCTEMBI JI.. Menpaeneena, HCTIOJIB3YS MIOHSITHS
«IHEPTeTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE MOJIYPOBHW», «S-, P-, -aToMHBIC
opOuTanm», «OCHOBHOE U BO30YXKIAEHHOE JHEPTeTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB XMMHYECKHUX 3JEMEHTOB U MX
coequHeHMM 1o 1nepuogaMm u  rpynmam  [lepuoamueckont  cuctemsl /I
N. MenneneeBa, BAICHTHbIE BOSMOXXHOCTH ATOMOB JIEMEHTOB HA OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;
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c(OpPMUPOBAHHOCTh ~ yYMEHHI: XapaKTepu30BaTh  (OMHCHIBATh)  OOIIME
XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, MOJTBEPKIATh CYIIECTBOBAaHUE TE€HETUYECKOU CBSI3H MEKTY
HEOPTaHUYECKUMHM BEIIECTBAMH C TIOMOIIBID YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

cOPMHUPOBAHHOCTh ~ YMEHHS PACKphIBaTh  CYHUIHOCTh:  OKHUCIUTEJIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OasiaHca
THX pEeaKUui; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  yPaBHEHHWW;  pEakuuil  TUAPOJM3a;  peaKuuu
KOMIUTIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

c(OPMUPOBAHHOCTh ~ YMEHHUS OOBSACHATH  3aKOHOMEPHOCTU  MPOTEKAHHUS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX HHEPreTUYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS! CKOPOCTH XHMHYECKOM pEaKUuu B 3aBHCUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEIIEHUS XUMUUYECKOTO PaBHOBECHS T10]] BIUSHUEM
BHeIHUX Bo3zaeicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTh ~ YMEHHUS XapaKTEpU30BaTh  XUMHUYECKHE  PEaKILUH,
JeXallie B OCHOBE IPOMBIIUICHHOTIO IIOJYYEHHsI CEPHOM KHCIIOTBI, AMMHUAKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKHMX MPOU3BOJCTB; 1E€JI€CO00Pa3HOCTh
IPUMEHEHUS HEOPraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTH BIAJCHUSI CHUCTEMOW 3HAHU O METOJAaX HAyYHOI'O
MO3HAHUA SIBJICHUI NpUpOAbl — HAOIIOJCHHE, HU3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJIEHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX,
YMEHUS IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATBHOM UCCIIEI0BAHUM BEILIECTB
U 10 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIMX MECTO B MPHUPO/E,
MPaKTUYECKOH AESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU W TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0s1ee OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTh ~YMEHHUS MPOBOAUTH PacCUYEThl: C  HCIOJIb30BAHUEM
MOHATUM «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPAIUS»;
Macchl BEILECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJI0BOro s dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M LIEIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMM;, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpa C
OnpeIeIEHHOM MacCOBOM J10JIel pacTBOPEHHOTO BEILECTBA WJIM JIaHO B M30BITKE
(MMeeT mpuMecH); JOJM BbIXOJa NPOAYKTa PEAKIMHI; 00BEMHBIX OTHOLIEHUH T'a30B;

c(OpPMHPOBAHHOCTh YMEHUM: CaMOCTOSITEIbHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEJACHHE  peakluid  HOHHOTO  OOMEHa,
NOATBEPKIAECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIBIO HMHAWKATOPOB, W3YyYECHHE BIIASHHS
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOW  pEaKkUuu, pelieHHe
AKCHEPUMEHTANbHBIX 3a7a4 1o TemaM «Mertawe»y u  «Hemeramis») ¢
coOJI0IeHHEM TTpaBUJI 0€30MacHOro oOpallleHusi ¢ BEeUIeCTBaMH U JaOOpaTOPHBIM
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o0opynoBaHueM, GOPMYIHUPOBATH IETh UCCIIEOBAHUS, PECTABIATH B PA3IMYHON
dbopmMe  pe3yiabTaThl  AKCIEPUMEHTa, AaHAJIM3UPOBATb U OLICHUBATh MX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOJIIOIaTh MPaBHIIA TIOJIH30BAHUS XUMHYECKOMN
MocyIol W JabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHUus C BeEIIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIUSMH I10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, DJKOJIOTHYECKH I1e71ecCO00pa3HOro TMOBEACHUS B OBITY U TPYJIOBOH
JEITENbHOCTH B LIENSAX COXPAHEHHUSI CBOETO 30POBbSI, OKPYKAIOWIEH MPUPOIHON
Cpeapl W JOCTHXKEHHMS €€ YCTOWYMBOIO Pa3BUTHUA, OCO3HABATH OMACHOCTH
TOKCUYECKOT0 JIEMCTBUSL HA >KUBBIC OPraHU3MbI OIMPEICIEHHBIX HEOPTAHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3zarens 11JIK;

chOpPMHPOBAHHOCTh YMEHHM: OCYIIECTBIATH IEJICHANIPABICHHBIA TIOUCK
XUMHUUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas ¥ yueOHO-Hay4YHasl
JuTepaTypa, CpeacTBa MaccoBor nHpopManuu, UHTEpHET U ApyTHe), KPUTHUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(GOpPMAIIHIO, IiepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

TEMATHYECKOE IINTAHUPOBAHME 110 XUMHUHA
10 KJIACC (3 yaca B HeeJiio)

HanmenoBanue KOJIHM4YECTBO 4aCOB DJICKTPOHHBIC (].[I/Iq)pOBLIe)
pa3ziesioB U TEM IPOrpamMMbl I KOHT npax 00pa30BaTeNbHBIC PECYPCHI
cer POJILHBIC THYCCKUC
0 paboTs! paboTs!

Paszpnes 1. Teopernyeckne 0OCHOBBI OPraHUYeCKON XUMHHU

1.1 | [Ipenmer 8 1 https://www.yaklass.ru/p/
OpPraHM4YeCKON XMMUHU. himija#program-10-klass
Teopus ctpoenus
OpraHUYeCKuX
coequHeHui A. M.
bytnepoBa

Wroro no pazneny 8

Pasznea 2. YrieBogopoasl

2.1 | [IpenenvHbIC 5 https://www.yaklass.ru/p/
YIJICBOAOPOIBI — himija#program-10-klass
AJIKaHbl, IUKJIOAJIKAaHbI

2.2 | HenpenenpHbie 14 1 https://www.yaklass.ru/p/
YIJ€BOAOPOABI: himija#program-10-klass
AJIKCHBI, aJIKaIUCHBI,
AJIKUHBI

2.3 | ApoMaTnueckue 8 https://www.yaklass.ru/p/
YIJI1€BOIOPOAbI himija#program-10-klass
(apensi)

2.4 | [Ipupoansie 4 https://www.yaklass.ru/p/
UCTOYHUKHU himija#program-10-klass
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YIJIIEBOAOPOAOB U UX

nepepadboTKa
2.5 | ['astoreHIpon3BOIHbIC 4 1 https://www.yaklass.ru/p/
YIJIEBOJOPOIOB himija#program-10-klass
Wroro no pazneny 35

Pa3znen 3. Kuciiopoacoaep:kammue

OPraHNY€CKHEe COCANHE

HHUA

3.1 | Criuptel. @enoun 11 1 https://www.yaklass.ru/p/
himija#program-10-klass
3.2 | KapboHwuibHbIe 21 1 https://www.yaklass.ru/p/
COCIMHCHUS: himija#program-10-klass
AJIbACTUABI U KCTOHBI.
KapOoHOBbIE KHCIIOTHI.
CnoxxHble 3PUPBHI.
Kupsl
3.3 | YrieBosl 9 1 https://www.yaklass.ru/p/
himija#program-10-klass
Uroro no pazneny 41

Pa3znen 4. Azorcoaeprkaniue opraHuyecKkue coeJMHeHUsI

4.1 | AMUHBL. 12 1 2 https://www.yaklass.ru/p/
AMWHOKHUCIIOTHI. himija#program-10-klass
benku

Nroro no pazneny 12

Pa3znen 5. BeicokoMoJIeKyJISIpHbIE COeINHEHUSA

5.1 | ITmacTMmaccsl. 6 1 1 https://www.yaklass.ru/p/
Kayuayku. Bonokna himija#program-10-klass

Nroro no pazneny 6

OBIIEE KOJIMYECTBO 102 5 6

YACOB I10

[TPOTPAMME
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11 KJIACC (3 yaca B HeeJ110)

HaumenoBanue KOJINYECTBO YaCOB JNEKTPOHHBIE  (LUPPOBHIC)
pa3nenoB U TEM IPOTrpaMMBbI 1 KOHT pak 00pa30BaTeIbHBIC PECYPCHI
cer POJIbHBIC THUYCCKHUC
0 paboTsl paboThI
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
1.1 CTpoeHHe aToMa. 9 1 https://www.yaklass.ru/p/himija#prog
o ram-11-klass
[leprognyecknii 3aKOH -
u Ilepnognueckas
CUCTEMA XUMHNUCCKHUX
snemeHToB 1. U.
MenneneeBa
MHOI‘OO6pa31/Ie mija#program-11-klass
BCILICCTB
13 | Xumuyeckue peakuuu 19 1 3 https://www.yaklass.ru/p/hi
mija#program-11-klass
Hroro 10 paszueny 39
Pa3znen 2. Heopranunueckasi Xumus
2.1 | HemeTalLibl 31 1 3 https://www.yaklass.ru/p/hi
mija#program-11-klass
22 | MeTaJuibl 23 1 2 https://www.yaklass.ru/p/hi
mija#program-11-klass
Hrtoro no pazneny >4
Pa3nena 3. Xumusd ¥ :Ku3HbL
3.1 MeTobl TIO3HAHUS B 9 1 https://www.yaklass.ru/p/himija#prog
ram-11-klass
XUMUU. XUMUA U 7
JKHU3Hb
HToro no pasaeny 9
OBIIEE KOJIMYECTBO 102 6 6
YACOB IIO
[TIPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepennn B.W. u ap./mox
pen. Jlynuna B.B. (yriyGiennsiit ypoBeHs).- Mocksa: IIpocerenue.
2. Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.W. u np./mox
pen. Jlynuna B.B. (yriyGiennsiit ypoBeHs).- Mocksa: IIpocerenue.

METOANYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
1. Panenxuit A.M. Xumus: mumaktadeckuit marepuan: 10-11 xim. / A.M.
Paneuxnit. — M.: IIpocBemienue.
2. B.H. Joponbkun, A.I'. bepexnas, T. B. CanxeeBa, B. A. ®eBpaneBa. Xumus.
EI'2-2024. Temartuueckuii TpeHuHr. Bee tunel 3aganuii. — PoctoB w//l: Jlernosn,
2023
3. B.H. loponskun, A.I'. bepexnas, T. B. Caxuea, B. A. ®eBpaneBa. Xumusi.
[TogroroBka k EI'D-2024. 30 TpeHHpOBOYHBIX BapuaHTOB IO aemoBepcun 2024 —
PoctoB u//1: Jlernon, 2023.
4. Kucenesa E.B., DxkcnepumeHTanbHass XUMHUSL B CHUCTEME MNPOOJIEMHO-
pa3BuBaromiero ooydenus. 8-11 kmaccel. MHCTpYKTHBHBIE KapThl IMPAKTHUYECKUX
pabot u onbiToB. PI'OC
5. O.C. Tabpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas «Xumusi 11 kiacc:

HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.
6. O.C. Ta6bpuensn, I'.I'. JIsicoBa, A.I'. BBemeHnckas «Xumus 11 kmacc:
HacrtonbHast kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NUHTEPHET

1. https:/fipi.ru/
2. http://www.chemnet.ru Tazera «XuMusD» B CalT I yUUTEINS «S1 My Ha ypok
XUMUN
3. http://nim.1september.ru Eaunas xomtekuust LIOP: ITpeameTHas KOUTSKIIHS
«XHAMUS»
4. http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4HBIE
skciepuMeHThl: xumusa. Kosekusa Poccuiickoro o061ieo6pa3oBaTeabHOTO

nopTrana
5. http://wwwalhimik.ru Bcepoccuiickast oJuMIIHaaa MIKOJbHUKOB 10 XUMHH
6. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: AIEKTPOHHBIA YISOHUK

7. http://lwww.chemistry.ru JlucTaHIIMOHHAS  OJMMIIMAJa 10 XHMUHU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT

8. https://www.yaklass.ru/ dKmacc
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