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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeIHEro ooOmero odpasoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanus(POIl COO), npencraBieHHbx B DenepabHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit @enepauuu,
pean3yIolMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro obOpaszoBanusi yuammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKHU3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpraHU3alMsIX Mpo(ecCHOHAIBFHOrO 00pa3oBaHHUsA, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMMe mno XuMHM Ha3HAuUC€HHUE TpeAMETa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIIOTCSA CIEAYIOLIUE BBHIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e yHPOPMANMOHHO-METOIMYECKAs, peaNn3alus KOTOpPOH oOecreynBaeT MOIyYeHHE
MPEJICTaBICHUS O LIEJsIX, COJep:KaHWU, oOmIeil cTpaTterud OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHs OOYYAIOIIMXCS CPEICTBAMH IMpEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIAs, KOTOpast MpeayCMaTpUBAET OnpeJieTIeHuE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIbHOCTH M3YYEHHUs Y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; TOJXO0JIOB K
(GOpMHUPOBAHUIO COACPKATEIHLHON OCHOBBI KOHTPOJISI M OIICHKHM O0Opa30BaTeIbHBIX
JOCTHDKCHHN O0O0Yy4arolmuxcsi B paMKaX HWTOTOBOM aTTecTallud B (QopMe €IMHOTO
roCyJJapCTBEHHOT'O K3aMEHa M0 XUMHUH.

[Iporpamma 11t yrityOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COCpKaHKE, 003aTEIbHOE ISl U3yUECHUS
B paMKax OTAENbHBIX  mpoduiei, TpeaycMaTpuBacT  paclpeleleHue U
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3jienam
Kypca,

e 1a€T MpUMEPHOE pacmpesielieHne y4eOHOTO BpeMEHHU, PEKOMEHIYEMOT0 I U3YYCHUS
OT/ICTIbHBIX TEM,

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YEHHs] Y4YeOHOro matepuana c
Y4ETOM JIOTUKHU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEpIpEeTaluIo Leled W 3aJady U3y4yeHus IMpeaMmeTra Ha
yIrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHUs, COJAEPIKATEILHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro 00Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JICUCTBUH O0O0YyYaromerocsi MO0 OCBOCHHIO COJEPKaHUS
npeaMerTa.

[lo BceM Ha3BaHHBIM TO3WIMSAM B TpoOTrpaMMe II0 XHUMHH MPeayCMOTpEeHa

IPEEMCTBEHHOCTh C OOYy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOro o0Imero oOpa3oBanus. 3a



npeaesiaMd  yCTAaHOBJICHHOW MPOTpaMMOM 10 XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTABJISAIONICH coAep KaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POoQHIIsi 00yUeHHUS.

B coorBerctBuu ¢ koHuentyaidbHbIMH TOJOXeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOTO M3Y4YEHUs HaIpaBlIeH
Ha pealn3aliio I[PEEMCTBEHHOCTH C MOCIEAYIOIMM 3TalloM IOJIy4YEHHS XUMHYECKOIO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpraHM3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yIIyOJieHHEe TEOPeTHYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaromUXCs, BHIOPABIIMX
onpeAenéHHbI MPopiib 00ydYeHHs, B TOM YHUCIE C MEePCHEKTUBOM MOCIeIyIONIero MoayYeHus
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mIaHHpPYEeMBIM pe3ysbTaTaM OCBOEHUs (eaepanbHOn
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEero o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YYarOIIMXCH,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUIN, YMEHUI palluOHAIU3alUU y4eOHOT O
Tpyda W  OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIUX  MEXIUCHUIIITMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocrapnstomuMu  npeaMera «XUMUs» Ha YPOBHE YIUIyOJNEHHOIO H3Yy4YEHMs SIBIISIOTCS
yrayonénnsie Kypebl — «Opranudeckass xumus» u «OO0mas 1 HeopraHudeckas xumus». [Ipu
OTpeIeIieHUU TOJXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3alH COACPKAHHS 3TUX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayO0aEHHOTO yPOBHEH U3yUeHUS MpeMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeeNEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonplmMi  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U yriyOJeHHs MPEeACTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b OOBACHSAETCS C
TOYKH 3pEHHs] PHEPreTHYECKHMX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXke ¢
TOYKM 3pEHUs MeXaHu3MOB €€ oOpazoBaHus. l3yueHuMe THUNOB peaKIUil JOIMOJIHAETCS
(dbopMHpOBaHHEM NPEACTABICHUN 00 MEKTPOXMMHUUYECKHX MPOIEccax U IEKTPOIU3E PACIUIABOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHMYecKOo XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
W3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAacCOB XHWMHKO-(hH3MYecKOoro
npodwis 00JbIIOe 3HaYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOme XUuMHH.
[Ipy u3ydeHum mnpenMera B JAaHHOM CIy4yae aklEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TE€OPHI B XUMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOPUS
(MonekynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAaHEHUS MacChl U DHEPIHM, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BEILIECTB U IPYTOE.



B 10 e Bpems B coaepkaHUU MpeaMeTa Ul KJIaCCOB XUMHUKO-OMOJI0rH4ecKOro mpoduis
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOHAT, K IPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHHUs CYIIHOCTU MPOLECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIEBAPECHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MO3HAHUSA U OIbITA IPAKTUYECKOr0 IPUMEHEHUSI HAYYHBIX 3HAHUN W3y4YEHUE MpeameTa
«XuMus» Ha YrIyONEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE TPEAMETHD,
«Matemaruka u uHpopmaTuka» 1 «PyccKuil sI3bIK U JINTEpATypay.

[Tpu uzyueHun ydyeOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M cCpeaHero ooOmero oOpa3oBanus (Ha ©0a30BOM yYpOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OpPMHUPOBAaHME OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYyINbTyphl. Pemienue 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE M3y4YeHUs
peaMeTa npearnosaraeT peaan3aluio Takux Lesei, Kakx:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beayllell poiau B 00eClEYeHUH YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W MHINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUaAlOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrnieueHnu panMOHAIBHOTO MPUPOJONOIB30BAHMUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00ILEH KyIbTypbl YEJIOBEKA, & TAKKE IKOJIOTUUECKH 0OOCHOBAHHOIO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOM KapTHHBI MHpa: (yHIaMEHTaJIbHBIX MOHSATHH, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IIPEICTAaBICHUII O CTPOEHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XWMHUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCHEPCHBIX CHCTEMax, 00 00X
HAyYHBIX IPUHLUINIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0Oy4arOIIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN Ui OOBACHEHMs KJIIOYEBBIX HIeH U mpobiem
COBPEMEHHOM XHMHUH, A7 OOBSCHEHUS M NPOTHO3WPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO IPHPOJy; TI'PAaMOTHOIO peIIeHUs Mpo0sieM, CBSA3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKUM C IMO3UIHA SKOJOTMYECKOU
0€30MaCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBA3aHHOM C XHMMHUYECKHM TPOM3BOJACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BEIIECTB;

e yriuyOJieHHE TPEeACTaBICHUH O HAy4YHBIX METOJaX IO3HAaHUsS, HEOOXOMUMBIX IS
pUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIIIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JEATEIBHOCTH H
ITOBCEJHEBHOM KU3HH.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUN
LEJIOCTHONW CUCTEMBI CpeJHEro o0Iiero oOpa3zoBaHUS MPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yI1yOJIE€HHOM YpOBHE 0CO0YIO aKTyalIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KakK:

e BOCNHUTaHHE YOEKIEHHOCTH B TI03HABAEMOCTH SIBICHUH MPHPOJIBI, YBaKEHUS K
IPOLECCY TBOPUECTBA B O0JIACTUM TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHHUI B



XUMHUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W MO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUCCKHIX IICHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAIbHBIX W  TBOPYECKHUX
crocobHocTeil 00yvaromuxcs, (popMupoBaHUE y HHUX CO3HATEIBHOIO OTHOIIEHUS K
caMo0O0Opa3oBaHUI0O W HEMPEPHIBHOMY O0Opa3oBaHUIO KaK YCJIOBUIO  YCICUTHOM
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOIO MPHUPOAOINOIL30BAHUS, PAa3BUTHE
9KOJIOTHYECKOM  KyJbTYpbl, IpUOOpETEHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO61iee 4yuCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3YyYEHUS XUMHUHM Ha YriyOJEeHHOM YPOBHE
cpenHero obOmiero obpa3oBaHus, cocrapimsser 201 wac: B 10 kmacce — 68 wacoB (2 daca B
Heneno), B 11 kimacce — 133 yaca (4 yaca B HEZIEIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coequuennii A. M. byTieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BeEIIECTB. | OMoiorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpPraHMYECKHUX COEJIMHEHMM (cucTeMaTHuecKkas) M TpHUBHMAJIbHbIE HAa3BaHMUA BAKHEUIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX MpEBpalllEHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTEIN AJIKAHOB: (PU3UUECKUE U XMMUUYECKHE CBOMCTBA (peaky 3aMELIeHNs U TOPEeHUs
uzomepuszayuy, 0ecuOpupoBaHuUs, YUKIUIAYUlY, NUPOU3d, KpeKuHea), HaX0XJeHHe B IPUPOAE,
[OJIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONUJIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
TaJIOTEHUPOBAHMS, THApAaTallUM, OKUCIECHHA W Tnoiaumepusaumu). llpasuno Mapkosnuxosa.
Kauecmeennvle peaxyuu na 06otinyio céase. llonyueHne u npuMeHeHHe.

Ankanuensl: OytamueH-1,3 u metmwnOyTtaaues-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOT0 KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEHIINN MPECTaBUTEND aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rMIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUupoOsanus U HUmMpo8anus), noiyieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIEBOJOpOJOB. [IpuposaHblii ra3 U MONyTHBIE HE(PTIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUECKH, KaTaTUTUYECKUi), mupoau3. [IpoaykTel nepepaboTku He()TH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOIYyKTHI €ro NepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

PacuérHble 3anaun.

I'enemuueckas c6sa3b MeAHCOY PA3TUUHBIMU KIACCAMU Y2NE6000PO008.




Kuciopoacoaep:xaiue oprannyecKkue coeIMHEHUs

IIpenenbHbIE OHOATOMHBIE CHMPTHL. M30Mepus u nHomeHnkaamypa. MeETaHON W 3TaHOI:
CTpoeHue, (U3NYECKHEe W XHMHUYECKHE CBOMCTBa (peakuud C aKTUBHBIMU METaJUIaMH,
rajloreHOBOJIOPOJIaMH, TOPEHUE, decudpamayuu, OKUCIEHUs, 63aUMOOeCmBUe C OP2aHUYecKUMU
U HeopeaHudyeckuMu Kuciomamu), TpUMEHeHue. BomopoaHble CBA3M MEXIy MOJIEKYIaMu
cnupToB. Kauecmeennas peakyus Ha 00HoamomHsle chupmel. JlelicTBUE METaHOJIA U 3TaHOJIA Ha
OpraHHu3M 4YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IIETOYHBIMI METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenne penona. Derongopmanvoecudnas cmoua.

Anprerunsl M KemoHwvl. DOpManbIeruj, aueTaubACTHA: CTpOCHHE, (u3mueckue u
XUMHYECKHE CBOHCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
II0JIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefieibHbIE KAapOOHOBBIE KHUCIOTBL. M30Mmepus u HomeHKiamypa.
MypaBbiHAs ¥ YKCYCHAast KUCJIOTBI: CTPOCHHE, (PU3MUeCKue U XMMHUYECKHE CBOWCTBA (CBOMCTBA,
o0mume 11 Kjlacca KUCIIOT, peakius dTepuuKaIim), mojrydeHie u npuMeHenne. CteapuHoBast
U OJIEMHOBAasl KHUCJOThl KaK MPEJCTaBUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak coJid
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHUKAIMS YTIAeBOAOB (MOHO-, M- U Mojaucaxapubsl). ['moko3a —
NOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3NYECKHE M XMMUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Menu(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXXEHHME TJIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruyeckas ponb. @DotocuHre3. @Dpykroza Kak H30MEp TIHOKO3BI.
Hucaxapuowi: caxaposza, manvmosza u jaaxkmo3sa. luoponuz oucaxapuoos. Haxoowcoenue &
npupooe u npumeHerue

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKUE CBOWCTBA Kpaxmala (THAPOJIN3, KAUeCTBEHHAs PEaKIMs C HOJIOM).
Tlonamue 06 ucKyccmeenHbIX 86010KHAX (BUCKO3A, ayemammblll WENK).

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHHMs] BEUIECTB M MX IMPEBpAlLlEHUIl: MpOBEIEHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOIO BEIIeCTBAa MM NPOAYKTa peaklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELUIECTB MJIM IPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.



Amunbl. Obwas  ¢opmyna, uzomepus, HOMeHKIamMypa u ¢uaudeckue CceoLUcmad.
Xumuueckoe ceoticmea  anugamuyeckux aMuHO8:  OCHOBHble  ceoucmed. AHunun —
npeocmasumens — AMUHO8 — APOMAMUYECKO20 psiod. AMHHOKHCIOTBHI Kak amQoTepHbIe
OpraHUYecKue coeluHEeHHs. DU3NUECKUE U XUMHUUYECKHE CBOWMCTBA aMHUHOKHCIIOT (Ha MpuUMepe
THIHA). Xumuueckue c60UCMEa AMUHOKUCIOM KAK AMBOMEPHBIX OPeAHUYEeCKUX COeOUHEeHUL,
peaxyus noauKoHoexncayuy buorornyeckoe 3HaUeHNe aMUHOKHUCIOT. [lenTuab!.

Benku kak mpupoaHBIE BBICOKOMOJEKYJISIpHBIC COenuHEHUs. llepBuyHas, BTOpUYHAS H
TpETUYHasT CTPYKTypa OenkoB. XUMHUYECKHE CBOWMCTBA OCJIKOB: THIPOJIM3, JEHATypaIus,
KaueCTBEHHBIC PEaKIIMK Ha OCIIKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYCHHS BEIIECTB W WX MPEBPALICHUI: HAOIIOICHUE U
OMKCAHUE JCMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCJIKOB MPH HAarpeBaHWUU, I[BETHBIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OCHOBHBIC TOHSTUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BCHO, CTENCHb ITOJIMMEPHU3AIUH, CPEIHSs MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUIN — MOTMMEPH3AIIHs U MOJUKOHICHCAIIHS.

DKCepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M MX MPEBpAIllEHU: O3HAKOMIICHUE C
o0Opas3iaMu IPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeameTHbIE CBSI3H.

Peanuzamnus MexnpeaMeTHBIX CBA3eM NMpHU M3y4eHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX IMOHSATHH, TaKk U
MIOHSITHIA, SBJISTIONNXCS CUCTEMHBIMU JIJISI OT/ICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAYUYHBIC IOHSATHUS: SIBIICHUE, HAY4YHBIA (DaKT, rUmores3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEeHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusznka: Matepus, SJHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUICCKHI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PH3UUECKUE BEIIMYUHBI U CIMHUIIBI
WX U3MEPEHUS.

buonorus: knerka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbl, XKHUPbI, PEepMEHTHI).

['eorpaduisi: MUHEpAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHoIOTHs: MUIIEBBIE MPOIYKThI, OCHOBBI PAI[MOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKUE MpernapaThl, MaTEpUalbl U3 HCKYCCTBEHHBIX U CHHTETHUECKHUX
BOJIOKOH.

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIAM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XMMHYECKHUX 3ieMeHToB [ .
MenpneneeBa. CBs3p NEpHOAUMYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CI0KHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.



Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJuinyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA U JTOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbL. MaccoBas 1oJist
BELIECTBA B pacTBope. Hacwvliyennvie u HenacvlyeHHble pPACMEOpbl, PACMEOPUMOCHIb.
Kpucmannozuopameoi.

Knaccudukanus HeopraHMdecknx coenuHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEUIECTB. pusuaivuvie HA36AHUS OMOEIbHbIX Npeocmagumenell Heop2aHu4yecKux 6eujecms.
I'eneTnueckasi CBA3b HEOPraHWUYECKUX BEIECTB, MIPUHAIICKANUX K PA3JTUUHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamuss XUMUYECKUX PEaKIUii B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAIICHUS
SHEPruu TMpU XUMHYECKUX peakuusix. Tennosvie apgexmvl  Xumuueckux peaxyutl.
Tepmoxumuueckue ypagHeHus.

CKOpoCcTh peaknuu, €€ 3aBHCUMOCTh OT pa3IHYHBIX (AKTOpOB. [omoceHHble U
eemepocennvie peaxyuu. Kamanuz u kamanuzamopwi. OOpaTuMble peakuuu. XHUMUYECKOE
paBHOBecue. DakTopbl, BIUSIOUIME HA COCTOSHUE XMMHYECKOro paBHoBecus. IIpunnun Jle
[TaTtense.

OnekTponuTrdeckas auccouuanus. CuimpHble W ciadbie 3aeKkTponuThl. Cpena BOIHBIX
pacTBOpPOB BEUIECTB: KHCJasi, HeHTpasibHas, wenouyHass. [ uopoausz coneu. Peaxyuu uonnozo
obMmena.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Cmenenv okucaenus. Okuciumenv u
soccmanogumens. Ilpoyeccvl okucienus u 6occmanosnenus. Baogwcnenwue okuciumenu u
soccmanogumenu. Memoo snexkmponno2o bananca. IDNeKMpoIU3 pacmeopos U pAchidéos
seujecms.

OKCIEpUMEHTAIbHbIE METOJbl M3yYEHHs] BEUIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIUS
tabmuiy «lleprognueckas cucrema xumudeckux snaemeHToB [[. U. MenneneeBa», uszyueHue
MoOJieNiel KPUCTAUIMUECKUX PEImETOK, HAOMI0JIeHHe ¥ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IMEPOKCHAA BOJOPOJAAa B MPUCYTCTBHHM KaTanu3aTopa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSM XUMHUECKUX PEAKIINI, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBAs JT0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilomoxxenue HemetamioB B Ilepuonnueckoid cUCTEME XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpOeHHsSI aromMoB. (DU3HUECKHe CBOHCTBa
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yTIepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOAECPKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUI).

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX COCIMHEHUN.



Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMeHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 00O0JIOYEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXMMHUYECKUHU DS HampsHKeHUH
METaJII0B.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUH, KaJWid, KajdbIUHd, MAarHUMH,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCTUHEHUM.

O6ume cnocoObI moTyueHHsI MeTaIIOB. [[ppuMeHeHne MeTasioB B OBITY M TEXHHUKE.

OKCMEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEIIECTB U UX TMPEBpAIICHUNA: H3YyYCHHE
KOJUIGKIIMU «MeTayuibl M CIUIaBbl», 0Opas3IoB HEMETaUIOB, PEIIEHHE SKCIEPUMEHTATbHBIX
3ama4, HaONIOJICHWE W  ONHMCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peakIMy Ha KaTHOHBI METAJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemecTBa WiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIMHM BEHIECTB, pacuéThl mMacchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IIO3HAHUS BEIIECTB U XHUMHYECKUX
pEeaKIuu.

[IpencraBnenuss 00 OOMUX HAYYHBIX MPUHIMUIAX [POMBIIJICHHOTO MOIy4YeHUs
BOKHEUIINX BEUIECTB. [IpombiuiienHble CnOCOObI NONIYYEHUs BAXCHEUWUX 6eujecms (Ha npumepe
npouU3800CmMea AMMUAKA, CEPHOU KUCIomol, Mmemanoaa). IIpomviuiennsie cnocobwl noy4enus
Memanios u Cniasos.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPAaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3yuyeHUH OO0IIel M HEOPraHU4YEeCKOW XMMHHU B
11 xmacce ocymiecTBIseTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHM, SBISIOMUXCS CUCTEMHBIMH JJIsi OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IAKJIA.

OOme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHasms, CHUHTE3,  Kiaccu(uKaius, MEePUOJUYHOCTh,  HAOIIOJIEHUE, AKCIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHs,, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUUYECKHI YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE IOPOJIBI, TOJIE3HBIE UCKOIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBILIIEHHOCTb, MeTaJUTyprus, MIPOU3BOACTBO
CTPOUTETBHBIX MaTepHaJoB, CEIIbCKOXO3SMCTBEHHOE MIPOU3BOJCTBO, MUIIEeBas
MPOMBINIUICHHOCTh, (papMaineBTHYeCKass MPOMBIIIICHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX



[pernapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHaNIOB, 3JIEKTPOHHASI MPOMBILIUIEHHOCTD,
HAaHOTEXHOJIOTUHU.

11 KUIIACC

OPI'AHHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUA.
BanenTHbple BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunel rubpuau3auu aTOMHBIX opOHTanell yriaepoaa. MexaHu3Mbl 00pa30BaHUS KOBAaJECHTHOMN
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsizu. OnuHapHas, JIBOMHAs U TpoitHas cBaA3b. CrmocoObl pa3pbiBa CBs3e€d B MOJEKYJIax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduse u anexTpodue.

Teopust crpoeHus opraHuueckux coeauHenuid A.M. bytiepoBa u coBpeMeHHBIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Monekynsipuble U CTpYKTypHbIe (Qopmyibl. CTpyKTypHble (QOPMYIBI pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBIE J(PGEKThl B MOJIEKyJaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [lousaTHue 0 GyHKIIMOHATHEHOU
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coemuaeHuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KjIacCU(pUKalusg  OpraHmyeckux  peakuuil.  OxkuciaurenpHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMu Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BELIECTB IMpH HarpeBaHuW (TUIaBiIeHHE, OOyIIMBaHHWE U  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBONCTBA AIIKAHOB.

XVMHYEeCKUEe CBOWCTBA AJKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpEeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peaKUUl
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MOMyyeHHs U MPUMEHEHUE aJIKAHOB.

[uxmoankanel. O0mas GpopmMyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOMNAH, NMKJIOOyTaH) M OOBIYHBIX (LMKIIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['omonoruyeckuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHME MONEKYT aJKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yriaepojaa, 6- U n-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMM IPUCOECIWHEHMS, 3aMEIICHUs B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIOCOOBI MONTY4YeHUS U TPUMEHEHUE aJIKEHOB.

Anxanuensl.  Knaccudukamus — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
kymynupogartvle). (OCOOEHHOCTH  DSJEKTPOHHOTO CTPOCHHS M XUMHUYECKHX  CBOMCTB



CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsKEHHBIX TUECHOB.
CriocoObI mosTyueHus 1 IPUMEHEHNE alTKaHeHOB.

Ankunbl. ['oMonorudeckuil psii ankuHoB, obmas Gopmyrina, HOMEHKIATypa U U30MEepHsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3alMu U TPUMEpHU3alnU, OKUciaeHUs. KucioTHble CBOMCTBA aJKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakIM Ha TPOilHYI0 CBs3b. CrocoObI
MIOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmya,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEH30J1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpencraBienue 00 OpueHTHPYIOUIEM JIEHCTBUU 3aMECTUTeNeH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJIOB, KapOOKCUIBHOH, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydYE€HHS M IPUMEHEHUE  apoOMaTHYECKHX
YTJIEBOIOPOIOB.

[Mpuponnsiii ra3. [lomyTable HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHYECKUH), pudopmunr, nuponus. [Ipoxykrer nmepepabotku HedTH, MX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIeBOJOPOI0OB. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYIIly, HUTPOIpYMIy, LHMAHOTPYMIly, aMuHOrpynmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa mEnoun. B3aumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MeTalIoOpraHMYecKUX COEAMHEHMSIX.
Mcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOJAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUN: HU3YyYEHHE
¢u3nyecKux  CBOWCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YIJIE€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHMEe OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3auUMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHE YIJIepofa W BOJOpOJa B OPraHMYECKUX BEIIECTBaX,
MOJlyY€HUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosuekuusmu «Hedtb» u
«Yroiap», ¢ o0OpaslamMu IjlacTMacc, KaydyyKoB U pE3UHBl, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOIOPOOB U TaJOTEHIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xammue opranndeckue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). ['omonoruueckuil psj, oduas Gpopmyiia, ©3oMepus, HOMEHKIIATypa U KiIacCU(pUKAIIHSL.
duznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUHUM 3aMELICHMs, JeruJpaTalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYECKUMU KucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoObl MosTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupbl, HOMeHKIaTypa U n3omMepusi. OCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHoOroaToOMHbIE CHOUPTHI — ATWIEHIVIMKOIb W INIHLEpUH. PU3NYECKHE U XUMHUYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEAaKIUsl HA MHOTOAaTOMHBIE CUPTHL. [IpeacraBienue o MexaHusme
peaknuii HykiaeopriIpbHOro 3aMenieHus. JlelicTBre Ha oprannu3M 4denoBeka. CriocoObl MOTyIeHHS
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.



®enon. CTpoeHne MOJEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Owusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHon. TokcuuHoCcTh (eHona. CrocoObl MOMy4YeHUS U MpUMEeHeHue (eHona.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuibHblE COETUHEHUS — QIbJErubl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHON TpymIbl. ['OMOIOTHYECKUE PSIbl ANBJICTHIOB M KETOHOB, 00mas Qopmya,
u30Mepuss M HOMeHKJIaTypa. Du3nyeckrne CBOMCTBA aJbJErMJI0OB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abIETUJIOB,
KayeCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE MpefieNibHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MeXAy MOJEKyJIaMH KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUs ITCpUDUKAIMH, PEAKIUU C
y4acTUEM YTIeBOJOPOAHOr0 pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMAaTbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble ¢upsl. ['omonoruueckuit psn, obmas Gopmyra, u3oMepus U HOMEHKIATYA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
niesrouHoi cpeae. OcCOOCHHOCTH CBOWCTB KUPOB, COJEPIKAIIMX OCTATKH HEMPEACTbHBIX KHUPHBIX
KHUCIIOT. JKUpbl B IPpUPOJE.

MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JCHCTBHUE.

OO0mass xapakTepucThuka yriaeBoaoB. Kiaccudukanus yrieBogaoB (MOHO-, AH- H
noyMcaxapuabl). MoHocaxapuabl: TJIOKo3a, (pyKTo3a, TajiakTo3a, pubo3a, Ie30Kcupubdo3a.
®dusnyeckue CBOMCTBA MU HaxoxzacHue B npupone. dPorocuHTe3. XHMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTHIHON TpYIN, CIOHUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUEe TIIOKO3bl, €€ 3HaueHHE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuael: caxapo3a, MajgbTO3a M JIAKTO3a. BoccTaHaBIWBAWOIIHE U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumeHenue. [lomucaxapunbl: Kpaxmai, TJIMKOTE€H M Iesuitono3a. CTpoeHre MaKpOMOJIEKYJT
KpaxMmania, TJMKOTre€Ha U IeJUToyio3bl. (DU3MuecKhe CBOMCTBA Kpaxmalla M UEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAaYECTBEHHAs PEaKIus ¢ HOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, TOTyYeHHE dPUPOB 11eUTI0N03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyYE€HMs BEIIECTB U UX IMPEBpALICHUN: pacTBOPUMOCTh
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJEHCTBHUE OTAaHOJIA C HATPHUEM, OKUCIEHHE JTHIIOBOTO
CIMpTa B aibJeruj Ha pacKaIEHHOW MEIHOW MPOBOJIOKE, OKHCJIEHHE STUJIOBOTO CIHPTA
JTUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAaHHUE BHUIEOMATEPHAIIOB), KAYECTBEHHBIE PEaKI[UU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcuom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TroKo3bl ¢ ruapokcunom menu(ll), BzauMopelicTBue kKpaxmaia ¢ HMOJOM, pPEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «CrupThl U heHomb, «KapOoHoBbie KUCIOTHI. CI0KHbBIE

pUPBD».
A3oTcojepikaniue OpraHnyecKkne coeMHeHus.
AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus aMHHOB:

anmudaTudecKkue U apoMaTHYECKHE; MePBUYHbBIC, BTOPHUYHBIC U TpeTH4YHbIe. CTPOSHUE MOJICKYI,
obmas ¢opMyia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA



annpaTHYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHHUE, B3aMMOJICHCTBHE TMEPBUUYHBIX
aMHHOB C a30THCTOM KUCIOTOH. COJIM aJIKUIaMMOHUS.

AHWIMH — IpeACTaBUTEIb aMUHOB apoMaTrudeckoro psana. Ctpoenue anuwivHa. B3anmuoe
BIUSHUE TPYII aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peaknuu Ha aHWIMH. CHocOOBI TMONYYEHUS W TNPUMEHEHHE anudaTHUueCKuX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH30I1a.

Amunokuciotrsl. Homenknatypa u  wu3oMepus. OTlelbHbIE TPEACTABUTENH O~
AMHUHOKHCIIOT: TIWIWH, aJjaHuH., Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBa
aMUHOKHCIIOT KaK aM(OTEpHBIX OPraHUYECKUX COCIUHCHHM, pPEaKIUs ITOJUKOHICHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
MIETITHIOB.

benku kak npupoaHsie nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIH3, ACHATYpallvs, KaueCTBEHHBIC PEaKIMu Ha
OeTKu.

OKCIIEPUMEHTAIbHbIE METOJIbl M3Y4YEHHUsl BELIECTB M HMX IPEBpPALICHUN: pPACTBOPEHHUE
OeJIKOB B BOJIE, JIEHAaTypalusi OCJIKOB IMPU HArpeBaHUM, IIBETHBIC PEAKIMU Ha OEIKH, pelieHue
SKCIIEpUMEHTAJIBHBIX 33Jlad MO0 TeMaM «A30TCOACpKAIIME OPraHUYECKUE COCAUHCHUS» U
«Pacno3HaBaHrE OPraHUYECKUX COCTUHEHUID.

BbicokomosieKkyJIsIpHBIE COeIMHEHHU.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHECHHI: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEpPHU3ALUHU, CpPeAHsss MoJIeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIIUS U TIOTUKOHICHCAITUS.

[TonmumepHbIe MaTepUalIbl. IInacT™Maccel (monuATHIICH, TOJTUIIPOTIUJIEH,
MTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
noymdTUIeHTepedTanaT). Y THIn3anus 1 nepepadboTka riacTyuka.

DnacToMephl:  HaTypaJdbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOMIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTIOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUst (TEQUIOH, KEBJAp, OSIEKTPOIPOBOISAIINE
MOJIMMEPHI, OMopa3iiaraeMplie MOJUMEDPHI).

DKCIepUMEHTAIbHBIE METO/Ibl U3YYCHHS BEIIECTB U WX IMPEBPAIEHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacC, KaydyyKOB, pelIeHUe
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxosxnenue monekysspHoil popMyJibl OPraHUuECKOro COSIUHEHHS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISAPHOW (OPMYIBI OPraHHUYECKOTO
COeMHEeHUs 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU W/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOUH (HhOPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIOCOOOB TMOYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOIYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpU M3yYEHUHU opraHuyeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCA Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUMN, IPUHSATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4dHbIH (akT, TuUmoresa, TEOpwHs,
3aKOH, aHalIMW3, CHHTE3, KiIacCUpUKalus, HAOIIOJIeHUuE, M3MEpPEeHHE, SKCIEPUMEHT, MOJIENb,
MOJICIUPOBAHUE.

®u3nka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJla, SHEPreTUYECKHl
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHHE BEIIEeCTBA, (PU3MUYECKHE BEITUUUHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPTHsI, Macca.



buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MmeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoxkeHHe, (HOTOCHUHTE3, IbIXaHUE, OENKH,
YTJICBOJIBI, JKUPbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE NCKOMTAEMEbIE, TOTLIHUBO.

TeXHOJIOTHS: TTUIIEBBIC MPOYKThI, OCHOBBI PAIHOHAILHOTO ITUTAHMS, MOIOIIIUE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUYECKUE YPOBHUM U NOLYypOBHU. ATOMHbBIE
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
AJIEKTPOHOB TI0 ATOMHBIM OpOHTAISIM. OIJIEKTPOHHBbIE KOH(PHUTypalud aTOMOB BIIEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJI0OB B OCHOBHOM M BO30YXKIEHHOM COCTOSSHUM, DIIEKTPOHHbBIE
KOH(HUTypaIyi HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema Xumuueckux »saemMeHtoB [I.1.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsl CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH IPOCTHIX M CIOXKHBIX BEIIECTB IO IpyHrnaMm u
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJIMYEeCcKasl.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JMHa cBs3U. [lonsspHOCTh, HAaNIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. Bogopoanas cBsi3b. MeXMOIEKYISIpHbIE B3aUMOIEUCTBUSL.

BanenTHOCTP M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTPOCHHEM (Ha IMpHMEpe COEIMHEHMH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XMMUH.

BemiectBa MOJEKyJISpHOTO W HEMOJEKYJSIPHOTO CTPOEHHUA. THIBI KPUCTAUIMYECKUX
peweToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnbsle pactBopsl. [IpeacraBnenne o KOIITOUIHBIX
pactBopax. CrocoObl BBIpaK€HHsI KOHLIEHTpPAIMM PacTBOPOB: MaccoBasl JI0Jis BEIIeCTBA B
pacTBOope, MoJispHas ~ KOHIEHTpanus. HacelllleHHble UM HEHaCBIILEHHBbIE  PacTBOPHI,
pactBopuMOcTb. Kpucramioruapars!.

Knaccudukanus n HOMEHKIATypa HEOPraHMYECKMX BEUIeCTB. TpHUBHAIIbHBIE Ha3BaHUS
OTJIENIbHBIX NPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peaklMii B HEOPraHN4eCKON U OpraHM4ecKor XMMHUU. 3aKOH
COXPAaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS SHEPIMM NPU XUMHUYECKHX
peakusix. TemnoBble 3QPeKThl XUMHUUECKUX peakiuid. TepMoXxuMuyeckue ypaBHeHHUsI.

CKOpOCTh XUMHYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3iIM4YHbIX (akTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

OOparuMble W HeoOpaTUMble peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HAa MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIEPATypa, JaBICHUE U KOHIIEHTPAllMM BEILECTB, y4acTBYHOIIMX B peakiuu. [Ipunnun Jle
[Tarense.

OnexTponuTtnueckass aucconuanus. CuibHble M cialble  3JeKTposuThl. CTeneHb
nuccormari. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAs, IIejouyHas. BomopoaHsrii
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.



OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHusd. OKHCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHelline OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ1 3JIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HUX IPEBPAIICHUN: pa3JIoKEHUE
MEePOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKiuu U
[10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XUMHUYECKHX 3ieMeHToB [I..
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHME CBOIICTBA HEMETaJUIOB.
AmToTponusi HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yriieposa).

Bogopoa. Ilonyuenue, gusnyeckue U XUMUYECKHE CBOWCTBA: PEaKIUU C METaUIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiayuyeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHeNIMe KHUCIOPOACOAEPKAIINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYy4YeHHs rajgoreHoB. [I[pumMeHeHne rajioreHoB u
UX COCIMHECHHH.

Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUICHHBIE CIOCOOBI MOTYYEHHs] KHUCIOPOAA.
®usnyeckue U XUMHYECKHE CBOWCTBA W IPUMEHEHHME Kuciopojga U 030HA. OKcUAbl U
MEPOKCHUIBI.

Cepa. Haxoxnenwe B NpUPOJE, CIIOCOOBI IOJNYYCHUS, (U3MUSCKUEC W XHUMHUYCCKUE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOWCTB CEpHON KHCIOTHL. [lpuMeHeHue cepbl U e€
COEeIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4deHHs, (PU3MUEecKHMe WU XUMHYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IprMeHeHWe a30Ta M €ro CoeAMHEHU. A30THBIC
ynoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (U3NUECKUEe U XUMHUYECKHE
cBoiictBa. Dochuasl u ¢ocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dpocdopa u ero coenunenuit. DocpopHeie yno0opeHusl.

VYraepon, HaxoXxaeHuWe B IpHpoJe. AJUIOTponHble Moaudukanuu. dusznyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIM Yroib, aacopOLHus.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTPYOku. [IlpuMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, H €r0 COEANHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOJydeHus, (pusnueckue M XUMHUYECKHe
coiicTBa. Okeup kpemuusi(1V), kpemHueBast KMcinoTa, cuiMkarsl. [IpuMeHeHre KpeMHUs U €ero
coennHeHu. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKIIA.

[Tonoxenue metamioB B [leproanueckoit cucTeMe XUMHUECKUX 1eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayioB. O0mue pu3nyecKkue cBONCTBAa METAJUIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJJIOB.

DNEeKTPOXUMUYECKUNA PpsAJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  TOMyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHysl, MeKTpomeTautyprus. Ilonsatue o koppo3un
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetauioB |A-rpynmel [lepuonuueckoil cucTeMbl XMMHYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



O6mas xapakrepuctuka MetamioB |IA-rpynmer [lepuogudeckoit cucTeMbl XUMUYECKHUX
AJIEMEHTOB. Maruuii W KajJblMid: TMoOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOICTBa,
IIPUMEHEHHE IPOCTHIX BEILIECTB U X coequHeHMH. KECTKOCTh BOIBI M CLIOCOOBI €€ yCTpaHEHUSI.

AnOMUHUER: TIONTydeHue, GU3NYECKUE W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro coeAMHEHHH. AMOTepHble CBOWCTBA OKCHAA WM TUAPOKCUAA ATIOMUHUSA,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepuctuka MeTauioB noOounbix mnoarpymnm (b-rpymm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpOMa U ero coeauHeHud. OKCUabpl U TUIPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quUXpoMarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TonyuyeHue u npuMEHEHUE Xpoma.

®dusnueckue M XMMHMYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®u3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lomydyenne u npuMeHEeHHE KeJe3a U €ro CILIABOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydenue u npumenenue
MEIU U €€ COCIUHEHHM.

[{unk: nomyueHue, Gpu3NYeCKUe U XUMUYECKHE CBOIiCTBa. AMGOTEepHbIE CBOWCTBA OKCHUIA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB M UX NPEBPAILCHHI: H3ydyeHUe
00pa3IoB HEMETauIoB, TOpeHHe cephl, (ocdopa, xenmeza, MarHusi B KHUCIOPOJE, H3yUCHHE
KOJUIeKUMU «MeTamibl W CIUIaBb», B3aUMOJEHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAIOB), B3aUMOJEUCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI0Y€el, KAUeCTBEHHbIE PEaKIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa MU KAaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB ATIOMHHUS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeAMHEHUs», «A30T U Qochop U uxX coeAMHEHUD», « MeTallIbl TJIaBHBIX TOATPYII,
«MeTtanibl MOOOYHBIX MOATPYIII».

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUs yeloBeuecTBa. [loHATHE O HAYyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAyYyHOTO uccienoBaHus. HaydHble TPUHIUIIBI
OpTraHu3aIi XUMUYECKOTO MPON3BOACTBA. [IpoMEBIIIIIEHHBIE CITOCOOBI MOYYEeHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe
CIocoObI MOJTYYEHHS] METANIOB M CIUIABOB. XMUMHYECKOE 3arpsS3HEHHE OKpPYKArollel cpelbl U
ero 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHUU MEIUITUHBI.

XVMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponb Xumun B obecriedyeHnH
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMmepHbie cpenctBa. beitoBas xumus. [IpaBunma OGe3omacHOTro
WCITOJI30BaHUS MPENapaToB OBITOBOW XMUMHUHU B TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHININE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPATbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUISL 37eKTpOHUKU. HaHOTeXHOIOTHH.

Pacuérnbie 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00BbEMa, KOTHMUECTBA
BElIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BELIECTB HMMEeT IpHUMecH, Macchl (00BEMa,
KOJIMYEeCTBA BELIECTBA) MPOAYKTA PEAKIMH, €CJIM OJHO M3 BEILECTB JIaHO B BHJE pacTBopa C



onpeAes€HHON MacCOBOM MOJE€d pacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMKM BEILECTBA B PAcCTBOpPE, JOJIA BBIXOJIAa MPOJIYKTa PEaKUUU OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXIpeIMeTHBIX CBS3EH MPH U3YYEHHH OOIIEH U HeOpraHU4eCKOW XUMUU B
11 xmacce OCyIIeCTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUN, IPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SBJICHHE, HAy4YHBIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIIbI, PaJMOAKTHBHOCTh, MOJIEKYJIa, SHEPreTUYCCKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WJCAIbHBIM ra3, (U3NYECKUE BEITUYMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTHsl, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeraboIU3M, MakKpo- H
MHUKPOAIJIEMEHTBI, O€JIKH, KUPBI, YIJIEBOIbI, HYKICUHOBBIE KHCIIOTHI, (DEpMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpaduisi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOILTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENIbHbBIE MaTepUabl,
CCJIbCKOXO3SUCTBEHHOE TPOU3BOJICTBO, THINEBAas IPOMBINUIICHHOCTh, (apMareBTuIecKas
MPOMBINIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX pernaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, 3JICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMLBI 10 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMeTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTaBIIAIONINE: OCO3HAHUE 00YyYaIOLUIMMUCA POCCUMCKOMN Ipa)laHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYM€ MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBWIAMH W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHUECKON KYJIbTYpBhl; CIOCOOHOCTh CTaBUTh LEJINU U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOM JEATEIEHOCTH O0OYYAIOLINXCS B TIPOIECCe peaTi3aliiu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIEHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluiu
00pa30BaTeNIbHON JESATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaska1aHCKOro BOCIIUTAHUS:

0CO3HAHMsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXEHUs K
3aKOHY U MPABOIOPSAKY;

IPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBWJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIBHOCTU MPH CO3/IaHUH YyYEOHBIX MIPOEKTOB,
pelIeHny y4eOHBIX U T03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY U apTyMEHThI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) NaTPHOTHYECKOIr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleIHI0 OTE€YECTBEHHOMU
XUMHUU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHUS
XMUMHH, OCO3HaHMsI TOTO, YTO J@HHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0EHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TpyZa YYEHBIX U IPAKTUKOB;

MHTEpECa M ITI03HABATEIIBHBIX MOTHUBOB B IIOJIYYEHHH M IOCIEAYIOIIEM AaHAIU3€
MH(pOpPMaLIMHU O MEPEOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYyalllW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJEHHE WU MOCTYNKHM CBOMX TOBapUIIeH ¢ MO3uIuil
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 30poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

COOUTIO/IEHHsT TIPaBUI OE€30MacHOro OOpaIleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEJHEBHOMN
KU3HU, B TPYJI0BOM JI€ATEIBHOCTH;

NOHMMAaHMUS UEHHOCTH TPAaBWJI HWHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;



OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENIBLCKOW  JeSITEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUIAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 3a/1ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO MPO(pEcCHil pa3IMYHOTO poJa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBa)XXEHUS K TPYy, JIIOJSM TPyJa U pe3ybTaTaM TPYJAOBOM AESITEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BbIOOPDY HHJAMBUIYaIbHOM TpaeKTOpuH OOpa3oBaHMs,
Oyaymiel mpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIb30BaHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’Karollled MPUPOJHOM cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MPEIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOSAThH UJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKH;

NOHUMaHMs CHeuu(pUKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIIUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolem
MHUpPE KaK O €IMHCTBE NPHUPOJAbI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHWMHUHM ISl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH W Ba)XKHOM POJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, B PEIIEHUH II100aTbHBIX TPOOIEM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTUYECKO, NUIIEBOH M SKOJOTMYEeCKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHN! YCIOBHUH YCIIEIIHOTO TPy/1a U SKOJOTHYECKH KOM(POPTHOMN KU3HH KaXJI0T0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMsS CYIIHOCTH METOJOB IIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SBICHHH OKPY’XKAIOIIEro MUpa M MPOMCXOJSAIIMX B HEM H3MEHEHHH,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peLIeHHs IpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM Tpyla B pa3audHbIX cdepax mpodeccuoHaabHOM
JESTEIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOCHHS MPOTPaMMbI MO XMMHHM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble U1l (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIIUXCS MEXKIUCUUIUITMHAPHBIC
(MeXTpenMeTHbIE) 00LIeHayYHbIC TOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
u crieruuKy METOJIOB MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTus, SIBJICHUE, MPOIEeCC, CHCTeMa, HAYyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBCPCAJIbHLIC y‘IC6HLIC I[GIZCTBHH (HO3HaBaTCHBHbIe, KOMMYHHKAaTHUBHBIC,
perynatuBHble), oOecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIINXCs;

CIIOCOOHOCTh ~ OOYy4alOIIMXCSl  HMCMIOJb30BaTh  OCBOEHHBIE  MEXAUCIMILTUHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIe yueOHBbIE JAEWCTBHUS B II03HABATEIHHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3yNbTaThl OTPAXKalOT OBIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBI/IiIMH.

Ilo3naBaTe/ibHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENILHO (DOPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpeNeNsaTh LENu JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIIEIATh
XAapPaKTCPHBIC IIPHU3HAKU HOHATHH WU yYCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITUS JUIsI OObSICHEHUS OTJIENbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaxunﬁ;

YCTaHABIMBATh IPUYNHHO-CIIECACTBEHHBIE CBSA3M MEX1Yy U3YYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXKIeHUS (MHIYKTUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XUMHUHU CHMBOJIHMYECKHE (3HAKOBBIC)
MO/JIEH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMH4Yeckass (opMyna, YypaBHEHHE XHMHUYECKONH pEakiMu — TpU pPEIIeHUd Y4eOHBIX
MMO3HABATCIBbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABIICHUA
JUTSl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKIIUil.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O [MO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dbopMmynupoBaTh 1AM MW 3aJa4d  HWCCJIEJAOBAHHS, WCIOJB30BaTh IIOCTaBJICHHBIE |
CaMOCTOSITENNLHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IPOBaHI/ISI THUIIOTESBI IO MPOBCPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX CY)KHCHHﬁ;

BIIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YUYEHHUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsI HAOJIOAAaTh 32 XOJOM MPOIECCa, CAMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (GOopMyIHpoOBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIECIOBAHHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O TPOJICTAHHON
pabore;



npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEILCKOH M TPOCKTHON JIEeATEeILHOCTH,
HPOSIBJIATH CIIOCOOHOCTh MW TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOIOB pELICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HayYHO-TIOMYyJIsIpHAS
JAUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aQHAIM3UPOBATh HH(MOPMALIMIO PA3NIUYHBIX BUIOB U (OPM MpPENCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uHpopManru, HeOOXOAMMOM IS BHITIOJIHEHHS YUeOHBIX 3a/1au ONPeaeIEHHOTO THIIA;

pUOOpPETaTh OIBIT WUCHOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (pOpMYy MpencTaBieHHs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOU
uHpOpMalKel: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYEeCKne M MaTeMaTHYeCKhe) 3HAKd W
CUMBOIIBI, hopmyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI B X0/1€ JHaIora U/ TUCKYCCHH,
BBICKA3bIBaTh HJIeH, (JOPMYIIMPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIHEHO BBIITOJIHCHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNATh C MPE3EHTAIMEN pe3yJbTaTOB MO3HABATEIHHOM AEATEIHHOCTU, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKON pabOThl IO HCCIEAOBAHHIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuyu y4eOHOTO TMPOeKTa, U (POpPMYIHPOBaTH BBIBOJBI MO pPe3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MYTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHBIC YHUBEpCaJIbHbIC y4eOHbIE 1eHCTBHA:

CaMOCTOSITENIbHO IUIAHUPOBATH M OCYILECTBIISATh CBOK IO3HABATEIbHYIO JEATEIBHOCTD,
onpenensds e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JEUCTBUN IPU BBHIMNOJHEHUHM y4E€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JISATEIHHOCTH HAa OCHOBE CAMOAHAN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHUS MPOTPAMMEBI MO XUMHH Ha YIIIyOIEHHOM YPOBHE Ha
YPOBHE CpeHEro OOIIero oOpa3oBaHUs BKIIOUAIOT creluUUYecKre s y4eOHOro mpeaMera
«X¥UMHs» HAay4HBIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUH MO OCBOCHHUIO, MHTEPIpETAIUH U
HpeO6paSOBaHI/IIO 3HaHI/II>'I, BUbBI ACATCIBHOCTH IO IMOJTYYCHUIO HOBOI'O 3HAHHA U IMPHUMCHCHUIO
3HAaHMA B Pa3MYHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIlHsX,



CBSA3aHHBIX C XUMHEH. B mporpamme mo XWMHU NpEAMETHBIE PE3yJbTaThl MPEICTaBICHBI IO
roJiaM U3y4eHus.

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKAOT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MeCTEe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 00ECIeUeHUN YCTOMYUBOTO Pa3BUTHsI YEJIOBEUECTBA B
peIIeHUr MPOOIEM IKOJIOTUYSCKOM, IHEPTeTUYECKOW WM THIIEBOH O€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB HHEPIUH, B OOECIECYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3AlUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATENBLHOCTb, CTEIEHb OKHUCIICHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJIAPHBIM OO0BEM, YIJIEpOJHBIN CKeJNeT,
byHKIIMOHAIbHAS TPYINa, pajuKan, CTPYKTypHble (Qopmyibl (pa3BEpHYTbIC, COKpAIIEHHBIE,
CKEJIETHbIE), M30MEpUSl CTPYKTypHass M HIPOCTPAHCTBEHHAas (reoMeTpUyecKas, ONTHYEcKas),
M30MEpbI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U a30TCOAEpKAIUe
OpraHUYECKUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuid 3akoH JI. VM. MenpeneeBa, Teopusi CTpOeHUs
opranuueckux BemectB A. M. byrtnepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB, 3aKOH
COXpaHEHHUS U TPEBpALICHHs DSHEPTUM NPU XUMHYECKHX pPEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXKalllue B OCHOBE IMMOHHUMAaHUs
IPUYMHHOCTH UM CHCTEMHOCTH XMMHYECKHMX SBJICHMH; IPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKMX pEeakluid, TEePpMOJMHAMHUYECKMX M KHHETHYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MoJIeKyJax (MHAYKTUBHBIA U
Me3oMepHbIi dddexTr, opueHTanTsl | 1 Il poxa); dakromornueckue cBeaeHHS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJIA, NEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHSITUN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCTMHEHUI;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISI COCTABJIEHMS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBJSITh YpaBHEHUS XHMHUYECKHMX peaKkUMid U pacKpelBaTb HX  CYIIHOCTE!
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  IOCPEICTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHX PEAKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TIOJHBIX U
COKpalI€HHbIX HOHHBIX YPABHEHMUIA;

U3TOTaBIMBATh MOJIEM MOJEKYJl OpPraHMYeCKHWX BEIIEeCTB i1 WJUIIOCTpAlMU HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh IPUHAIEKHOCTh N3YYEHHBIX OpPraHMUYeCKUX
BEIIIECTB M0 MX COCTaBYy M CTPOEHUIO K ONpEeeNEHHOMY KJIacCy/TpyIile COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TIPEJACTABUTENICH OpPraHUYECKUX BELIECTB (ITUJIEH, AaLETHIEH, TOIYOJl,
[JIMLEPUH, STUICHIJINKONb, (eHos, Qopmanpiaeruy, ametaableruy], aieToH, MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TJULUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUJI, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);



c(OpPMUPOBAHHOCTh YMEHHMsI ONPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
COEIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKUX
BemectB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJIKAaHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJWCHOB, aJKHHOB, APOMATUYECKUX YTIJIEBOAOPOIOB,
CIUPTOB, ANbJIETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIFOCTPUPOBATh TE€HETHUYECKYH) CBSI3b MEXIY HUMHU YpPaBHEHHMSIMHU COOTBETCTBYIOILIUX
XUMHYECKHX PEaKUUil ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOpMyIT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX MIpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKUX COECJUHEHHM OT KPaTHOCTH U THIMa
KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb MCTOYHUKH YIJIEBOJOPOIHOIO ChIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro IMnepepadOTKH M MPAKTHUECKOE MpPUMEHEHUE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (pEaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMS,

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPALUU  MBICIUTEIbHOU
NESTENIbHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€U — JUUI U3YUYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMUYECKIX 3HAHUN C TIOHATUSAMHU U
NPEJCTaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JMJisi 00jJee OCO3HAHHOIO
MIOHUMAaHUs CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MHPA, UCIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, NMEIOLINX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHMH: NPOBOAUTH pacdy€Tbl MO XUMHYECKUM QopmyiamM u
YPaBHEHUSIM XUMHUYECKUX pEaKIUil C HCIOoJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAaKTEPHU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXACHUI0 XUMHUECKOW (OPMYIbI BEIIECTBA MO U3BECTHBIM MAcCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOW MAESITEIBLHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMHONb30BATH IMOJTYYEHHbIE 3HAHUSA JUIS
HNPUHSTHS TPAMOTHBIX pEIIeHU IPoOJIeM B CUTYyallUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKUN
HKCIIEPUMEHT (IIOJTyYeHUE U U3yUYeHUE CBOWCTB OpPraHMYeCKHUX BEIIECTB, KAUECTBEHHbIE PEaKIIUU
YIJIEBOJOPOAOB PA3JMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne HSKCHEPUMEHTANbHBIX 3a/ad [0 pPACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHeM TpaBuwil  Oe3omacHOro  oOpalleHHss ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opyzaoBaHueM, (GOpMYyJIHUPOBATh LENb HCCIENOBaHUS, MPEACTABIATh B pa3lIudyHON ¢dopme
pe3yabTaThl DKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX JTOCTOBEPHOCTS;

c(OpMUPOBAHHOCTh YMEHUH:

coOuIro/IaTh MpaBUJIa HKOJIOTHYECKU IIeJIeCOO0Pa3HOTo MOBEIEHHUs B OBITY U TPYJIOBOM
JIEATEIPHOCTH B LEJAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAKOUIEH INPUPOIHOM Cpelbl H
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHYECKOrO JEHCTBHSI HA KUBBIE OPTaHU3MBI OIPEACIIEHHBIX
OpraHWYECKUX BEILIECTB, MOHUMAs cMbIci nokazarens [TK;



aHAJM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  NPUMEHEHHS  OPraHMYECKMX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHUS] COOTHOILICHUS PUCK-TI0JIB3a;

Cc(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATh LEJECHANPaBIECHHbIH IOMCK XMUMHUYECKOH
uHpOpPMALMK B PA3IMYHBIX MUCTOYHMKAX (HAaydHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBo uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalnio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3a7a4en.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas u HeopraHuyecKas XUMHsD
OTpaXkaroT:

c(OPMHUPOBAHHOCTb MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II03HABAa€MOCTHU SIBJICHUM NPUPOJbI, O MECTE U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojid B 00ECIIEUEHUN YCTOWYMBOIO PAa3BUTHUS, B PEILICHUH MPOOJIEM 3KOJOIMUECKOM,
DHEPreTUYECKOM W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAILHOIO
IPUPOONIOIB30BAHMUS, B (JOPMHUPOBAHUN MUPOBO33PEHHUSI U OOIIEH KyJIbTYPHI UEIIOBEKA, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM Cpefe;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, 3JIEKTPOHHAs: 000JI0UKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMma, THOpUIM3aLus
aTOMHBIX OpOWTaJel, HMOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHMYEcKas CBs3b (KOBQJIEGHTHAs, HWOHHAsg, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEakuus, pacTBOP, JIEKTPOJIUTBI, HEDJIEKTPOJIUTSHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEeHb JIMCCOLMALIMM, BOJOPOJHBIA  I10Ka3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XUMUYECKON peakiy, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpHsl AIIEKTPOJIUTUYECKOU
quccouuanuy, nepuoaudeckuii 3akon [[.M. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs U MPEBpallleHUs YHEPIHH MPH XUMHUYECKHX PEaKLMsX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJINYECKHUH SA3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUI; COBPEMEHHBIE IPEICTABJICHHUA O CTPOCHHUM BELIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAQJMOJIEKYJSIPHOM YpPOBHSX; IMPEACTaBIEHUS O MeXaHHu3Max
XUMHYECKMX PpEaKklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XMMHYECKOM DPABHOBECHH, pacTBOpax M  JUCIEPCHBIX CHCTEMAXx;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOM NeATEIbHOCTH YeNOBEKa,
OOIIMX HAayYHBIX MPUHLUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTepHbIE MPU3HAKU MOHSITHUN, YCTAHABINBATh
UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS IPHU ONHCAHUU HEOPraHMYECKHX
BEILECTB U UX MPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHsI MCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMynl BelIeCTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS OMPENIENSITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
JJIIEMEHTOB B COEAUHEHMSIX, BHJ XUMUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAsA, METaJNINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM pEeImETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHH: KJIAacCU(PUIMPOBAaTh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHMUYECKUE PEaKLUU IO PA3IMYHBIM MpPU3HAKAM (YUCIY U COCTaBy pearupyrommx



BEIIECTB, TEIUIOBOMY JS(QQEeKTy peakluHd, H3MEHEHHUIO CTEleHEell OKHUCIIEHUS JJIEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IJIs KIIaCCU(PUKALUU U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M HOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpaeneeBa, UCOb3Ysl MOHATUS «IHEPrETUYECKUE YPOBHHY, «IHEPre€THUECKUE MOYPOBHUY,
«S-, p-, d-aromHbBIC OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE DHEPreTHUYCCKUE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpymmam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJ€eHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c()OPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XHUMHUYCCKUC
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAaHUE I'€HETUYECKOM CBS3U
ME¥K]ly HEOPIraHUYECKMMHU BEIIECTBAMU C IIOMOLIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIM;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJICHUSI WX TMOJHBIX M COKPANIEHHBIX HOHHBIX YpPaBHEHUMW; pPEaKIUN
TUAPONIN3A; PeaKIuil KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peaKuuii ¢ Y4YETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp H3MEHEHUS CKOPOCTH
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUSI MO BIUSHAEM BHEIIHUX Bo3nercTBuil (mpuniui Jle atense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
MPOMBIIIUICHHOTO TIOJYyY€HUsS CEepPHOM KHCIOThI, aMMHaKa, OOIIMEe Hay4YHbIE TPUHIIMUITBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCO00pa3HOCTh MPUMEHEHHS HEOPTraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUST PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/IaX HAYYHOTO MO3HAHUS SIBICHUN
NpUPOILl — HaOMIOJEHUE, W3MEpeHHue, MOJACIUPOBAaHUE, OJKCIEPUMEHT (pealbHbId U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS MPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJICHUH,
HMMEIOILIHUX MECTO B PUPOJE, IPAKTUUECKON AEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHATHUSMU U
MPEJCTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0OojJee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa Ui 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIH O0BEMY OJTHOTO M3 YUACTBYIOIINX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHHs BOJOPOJHOrO MOKa3aTels pPaCTBOPOB KUCIOT
U MIeNoYel C M3BECTHOM CTEMEHBI0 TUCCOLMANMU; Macchl (00BEMa, KOMMYECTBAa BEIIECTBA)
MPOAYKTa PEaKIUU, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEACIEHHOU
MacCcOBOM J10Jie pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET TPHUMECH); IOJH
BBIXO/Ia TPOYKTa PEaKIINH; O0BEMHBIX OTHOIIICHNUN Ta30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENBHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKHUN
AKCIIEPUMEHT (TIPOBEICHNE PeaKIuii HOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEILECTB, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB C MIOMOIIBIO UHIUKATOPOB,
W3y4YeHUE BIMSHHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XWUMHUYECKOW pEaKIMH, PpEeIIeHue
IKCMIEPUMEHTANBHBIX 3a/a4 1Mo TemaMm «Mertamiby u «HeMetamnsl»y) ¢ cOONMIOACHHEM TPaBILIT



Oe3omacHOTO OOpalieHusi ¢ BEMIECTBAMU M JaOOpaTOPHBIM 00OpyAOBaHHEM, (HOpMYyIHpPOBATH
[eNb HCCIENOBAaHUs, TMPEICTABISATh B Pa3IUYHONM (opMe pe3ynbTaTbl SKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MpaBUia MOJIH30BAHUSI XUMUYECKOU MOCYI0U U
nabopatopHbIM 000pyAOBaHHEM, OOpallleHus C BEIIeCTBAMU B COOTBETCTBHHM C MHCTPYKLHSIMHU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKH IIeIeco00pa3HOro
MOBe/eHHUs B OBITY M TPYNOBOM [EATENBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370pPOBbS,
OKPYXaroIlel MPUPOJHON Cpeabl M AOCTHXKEHUA €€ yCTOMYMBOIO pPAa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHYECKOI'O JEWCTBHSI HA KUBBIE OPraHU3Mbl OIpPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEJICHANIPABICHHBIM MOMCK XUMUYECKOU
uHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydHass M ydeOHO-HAaydHas JHUTEparypa, CpeacTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uH(popMaLnio, rnepepadarbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOU
3aJ1auen.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoaunuyecTBO 4acoB DIeKTPOHHBIE Peamuzanus
No 11/ HaumeHoBaHue pa3/ieioB Kontpoa IpakTu (undposbie) BOCIIUTATEJIbHOIO
) M T€M IPOrpaMmbl Bcero bHBIE yecKue oOpa3oBaTe/ibHbIE oTeHuuaJjia ypoxka
padoTbI padoTbI pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
- c(OpPMHUPOBAHHOCTH
IICHHOCTHOI'O OTHOIICHUS K
HUCTOPUYECKOMY U HAyYHOMY
HaCJICIHIO OTCYCCTBCHHOM
XUMHH;
- UHTEpeca U MO3HABATEIbHbBIX
MOTHUBOB B TIOJIYYEHUU U
MOCTIEYIOIIEM aHam3e
N HHOpMAIMK O MEPEAOBBIX
[Ipeamer opraHuveckoit http://school- (opman pel

11

xumun. Teopus cTpoeHUs
OpPraHUYECKUX COEAUHEHUN
A. M. bytneposa

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

JOCTIDKEHUSIX ~ COBPEMEHHOM
OTEUECTBEHHOH XHMUH;

- c(hopMUPOBAHHOCTH
IIOHUMAHU CHCHI/ICI)I/IKI/I
XMMUH KaK HayKH, OCO3HAHHMS
e¢ pomu B (HOpPMUPOBAHUU
panroHaIBHOI'O HAay4HOT'O
MBIIIJICHUA, CO31aHuHn
LIEJIOCTHOTO  IPEJICTaBICHHUS
00 OKpyXarolieM MHUpE Kak O
€UHCTBE MIPUPOBI 51
YeJIoBeKa,




yOSXKIEHHOCTH B 0COOOU
3HQUUMOCTH  XMMHH  JUIs
COBPEMCHHOM IMBUITA3AIIHH;

(6ecena, COOOIICHUS
yJaruxcs)
Utoro no pazgeny
Pa3nea 2. Yraesogopoasl
51 [IpenenbHbie - c(hOpMUPOBAHHOCTh
' YTJIEBOIOPOABI — alIKaHbI €CTECTBEHHO-HAyYHOU
Henpenenshsie IPaMOTHOCTH (CHUTyallHOHHBIC
2.2 YTJIEBOJIOPO/IbI: AJIKEHBI, 3a/1aqu, [IPAKTHKO-
ANKAHCHEL, ANKHHEI OpUEHTHpPOBAaHHBIC  3aJaHUS,
po0JIeMHOE O0YUCHHE);
ApomaTtnueckue
2.3 CIOCOOHOCTH CaMOCTOSITENIbHO
YITICBOIOPOIbI UCIIONIb30BaTh  XMMHUYECKHE
3HAHUA JUJIS peleHus mpodieM
http://school- B pealbHBIX  KU3HEHHBIX
collection.edu.ru/catalog = curyanusx;
https://orgchem.ru/?yscli = - wuHTepeca K MO3HAHHIO W
d=IIfn4w508901445436  wuccienoBaTeIbCKON
JIESTENbHOCTH (TPaKTUYECKHeE,
HpupoHbIe HCTOYHIKH nabopatopHbie paboThl, MUHHU-
24 YTJIEBOJIOPOIOB Ml HIX HCCCTICIOBAHUS );
nepepaboTka - c(OpPMHPOBAHHOCTh
UHTEpeca K MPAKTUYECKOMY
U3YYEHUIO npodeccuit
pa3IMYHOTO ponia
(mpodopueHTaIIOHHAS

JIeATEeITbHOCTh, SKCKYPCHHM Ha
NPEANPUITHS, BUPTyaJbHbIE




Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust

3.1 Crupter. ®enon 3

39 Anwsaerunsl. KapboHoBbie 7

KUCIOTHI. CIOXKHBIE dPUPHI

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?yscli

AKCKYpPCHH, MPOEKT
«IIpodeccun, cBs3aHHBIE C

XUMUECH)
- TOTOBHOCTb K COBMECTHOM
TBOPYECKOM JEeATEIIbBHOCTH

OpyU  CO3JaHUM  Y4eOHBIX
MIPOEKTOB, PEIICHUU Y4eOHBIX
M TI03HABaTeNBHBIX  3ajad,
BBITIOJTHCHUH XUMHYECKUX
AKCIIEPUMEHTOB  (TPYIIIOBBIE,
napHbie paboThI);

- TIOHMMaHHE TJI00AILHOTO
XapakTepa IKOJIOTHYECKUX
npobieM, BITUSTHUS
HSKOHOMHMYECKHUX MPOLIECCOB Ha
COCTOSHME  TNPUPOAHOH W
COLIMAJIBHOM CPEJIBL;
OCO3HaHUs  HEOOXOAMMOCTH
UCIONIb30BaHUS  JAOCTHKEHUN
XUMHH TUTST pelIeHus
BOTIPOCOB paroHaIbHOTO
MPUPOIONOIB30BaAHUS;
(cuTyaroHHBIE 3a/1a4H,
poJieBas urpa, 6ecena)

- c(hopMUPOBAHHOCTH
KOMMYHUKaTHBHOMN
KOMIIETEHTHOCTH B y4e0HO-




3.3 VraeBoabl

Uroro no pazgeny

Pasnen 4. AzoTconepxxamme opraHudecKie coeJMHeHUus

13

d=11fn4w508901445436

HCCIIEN0BATEIbCKON
JeSITeTTbHOCTH (rpynmoBas
pabora u pabora B mapax,
yueOHasi HMCCIeoBaTeIbCKas
JIESITEIIbHOCTh npu
BBIMIOJIHEHUH  TPAKTUYECKUX
pabor)

- COOJTIOIEHUS TIPaBUIT
0€301acHOTO O0pAIIEHUS C
BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B
TPYAOBOH NESITEILHOCTH
(mpakTHyecKue,
nabopaTopHbIE pabOTHI,
CUTYaTUBHBIE 3a/1a4H))

AMUHBI. AMUHOKHUCIIOTEI.
benxu

4.1

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=l1fn4w508901445436

- c(hopMUPOBAHHOCTH
€CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH (CHTyallMOHHBIC
3ajauu, MPaKTUKO-
OpPHCHTUPOBAaHHBIE  3a/laHMUS,
mpoOeMHOe 00y4eHHE);,
CIIOCOOHOCTH CaMOCTOSITENTbHO
UCTOJB30BaTh  XUMHUECKHE
3HAHUA JUIS peleHus mpobdiieM
B pealbHBIX  JKU3HEHHBIX
CUTYAIIHSX;

- HWHTEepeca K TO3HAHUIO U




HCCIIEN0BATEIbCKON
JEeSITeTbHOCTH (NPaKTUYECKHe,
nabopaTopHbIe pabOThl, MUHU-

HCCCIIeI0BaHUS);
Hroro no pazneny 3
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCIUHEHUSA
- c(hOpMHPOBaHHOCTh
CIIOCOOHOCTH OLICHUBATh
CUTyalliH,  CBSI3aHHBIE  C
XMMHUYCCKHUMHU SIBJICHUSIMH, U
PUHUMATh OCO3HaHHBIC
pelIeHus, OPUEHTUPYSICh Ha
http://school- MOpPaJbHO-HPAaBCTBEHHBIC
51 [Tnactmaccel. Kayqyku. ) collection.edu.ru/catalog = HOpMBI U IEHHOCTH;
' BonokHa https://orgchem.ru/?yscli COOJIO/ICHHST ~ TIPaBHII
d=I1fn4w508901445436  OezomacHoro oOpamieHus ¢
BEILIECTBAMU B OBITY,
IIOBCEJTHEBHOM JKM3HU W B
TPYAOBOH JESATEIbHOCTH
(mpoGieMHBIE BOTIPOCHI,
aHaJIM3 CUTYaTUBHBIX 33/1a4,
Oecena)
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME




KoanuecTBo 4acoB DIeKTPOHHBIE Peamuzanus
HanmeHnoBanme
Koutposas  IIpakTu (undposbie) BOCIIUTATEIBHOI0
Ne i/ pa3iesioB U TeEM
Bcero HbIE yecKHe o0pasoBaTejbHbIe NoTeHIHAJIa ypoKa
NpOrpamMmbl
padoThI padoTbl pecypchl
Pa3jnen 6. TeopeTnueckue 0OCHOBBI XUMUH
CtpoeHue aTOMOB. - c(hOpMUPOBAHHOCTh
[leproanyueckuii 3aK0H U [IEHHOCTHOTO OTHOIIEHHUS K
1.1 [Tepuoanueckas cucrema 3 HCTOPHUYCCKOMY M Hay4YHOMY
XUMHUYECKUX DJIEMEHTOB HacCICanIo OTE4YECTBEHHON
J1. 1. MeHnneneeBa XUMUH,
- HHTEpeca U MO3HABATEeIbHBIX
CrtpoeHue BeniecTna.
1.2 4 MOTMBOB B IOJy4YEHHH H
MHuoroo6pasue BemecTB
MOCJIeIYIOIIEM aHajmn3e
uH(poOpMallUd O MEpPelIoBbIX
. OCTMIKEHHSX  COBPEMEHHOMU
http://school- a . p
. OTE€YECTBEHHON XHMMHH;
collection.edu.ru/catalog b
. |- c(hopMUPOBAHHOCTH
https://orgchem.ru/?yscli PMHP o
MTOHMUMAaHUS crerupuKn
d=l1fn4w508901445436
XUMHH KaK HayKH, OCO3HAHUS
e¢ pomu B (HOpPMUPOBAHUU
1.3 XUMHUYECKUE peaKUH 6 1 1 PALMOHATBHOTO HAYYHOTO
MBIIIICHHS, CO3/IaHUH
LEJOCTHOTO  MPEACTABICHUS
00 OKpy’KarollleM MHpe Kak O
€MHCTBE TIPUPOJIBI "
YEJIOBEKa,
yOSXKIEHHOCTH B 0COOOM
3HAYUMOCTH  XUMHH IS




Hroro no pazneny

Pa3zjnen 7. Heoprannyeckasi XumMusi

13

COBPEMEHHOM IMBHIIN3ALINH;
(6becena, COOOIIIEHUS
yJaImuxcs)

2.1
2.2

Mertanibl

HewmeTramsl

2.3

CBs13b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=I1fn4w508901445436

- c(hOpMUPOBAHHOCTH
KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B  y4eOHO-
HCCIIEN0BATENBCKON
JIEeATEIIbHOCTH (rpymnmoBas
pabora um pabora B mapax,
yueOHasi HMccleoBaTeIbCcKas
JeSITETbHOCTh npu
BBITIOJTHEHUN  MPAKTUYCCKHUX
pabor)

- coOMI0IeHUs TpaBUII
6e30macHOro odpareHus ¢
BEIIIECTBAaMH B OBITY,
MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATEIBHOCTH
(mpakTHUyeckue,
nabopaTopHbIE pabOTHI,
CUTYaTHBHBIE 337a4H))

Hroro no pasaeny

17

Pasznea 8. Xumus v :KU3HbL

3.1

XUMUS U )KU3Hb

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?yscli

- c(hOpMUPOBAHHOCTH
CITOCOOHOCTH OIICHUBATH
CHUTYaIUH, CBSI3aHHBIE  C




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

d=11fn4w508901445436

XUMHUYCCKHUMH SIBICHUSIMHU, U
NPUHUMATD OCO3HaHHbBIE
pelIeHUs, OpPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

coOJIrOIeHUs MpaBUII
Oe3omacHOTO  OOpameHus ¢
BEILIECTBAMHU B ObITY,

MOBCEIHEBHOW WU3HU U B

TPYJIOBOH AESITENLHOCTU
(poGieMHBIE BOIIPOCHI,
aHaJIU3 CUTYaTUBHBIX 33/1a4,
Oecena)




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Pa3znen 1. Teoperuueckue 0CHOBBI OPraHu4deckoi xumum (3 4)

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprann4eckoi XUMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpOCHUST OpraHUICCKUX
coenunenuit A. M. bytneposa, e€
OCHOBHBIE ITOJI0KEHUS

HpeI[CTaBJ'IeHI/Ie 0 KJIaCCI/I(bI/IKaLII/II/I
OpTraHUYCCKUX BCIICCTB. HOMeHKJIaTypa
(CI/ICTeMaTI/I‘leCKaSI) " TPUBHUAJIBHBIC
Ha3BaHUA OPraHNYCCKUX BCIICCTB

Paspnen 2. Yraesogopoas! (13 u)

1

4

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Meran u 23TaH  —  IPOCTEHILIHNE
MPEICTaBUTENN AJIKaHOB. Duznyeckue u
XUMHYECKHE CBOICTBa (peakiuu
3aMEIIEeHNs, TOPEHUS  U3oMepusayul,
0ecuOpuUposanis, YUKIU3AYUuu, nNuUpoau3d,
KpeKuHea), HaXOXJIEHHE B MPUPOJE,
MOJy4YEeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA

OTUWJIEH U IPONUJIEH — MPOCTEUIINE




MPEJICTABUTENIN ATKEHOB. (PU3UYECKHe U
XUMHYECKHE CBOICTBA (peaKuu
TUIPUPOBAHUSA, TaJIOTEHUPOBAHUS,
rUApaTalu, OKUCICHUS U
nosumepusanun). Ilpasuno
Mapkosnuxosea. Kauecmeennvle peakyuu
Ha 06801iHYI0 cé:3b. Ilonydenue u
MIpUMEHEHUE.

[Tpaktuyeckas padora Ne 1. «Ilomyuenue
STHJIEHA U U3yYCHHE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u
meTminOytaauen-1,3. [lonydenue
CHUHTETHUYECKOT0 KaydyKa 1 pe3uHbI

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTMUECKUHN psil. AUETHIIEH —
IIPOCTEUIINN TPEACTABUTED AIIKUHOB

11

12

Bprunciienus o ypaBHEHUIO XUMUYECKOM
peaxiuu

ApeHbl: 6eH301 U TOIY0J]. TOKCHYHOCTh
apeHoB

13

['eneTnveckas CBS3b yTiIeBOJOPOIOB,
MPUHAJISKANTUX K PA3TMYHBIM KJlaccaM

14

15

[IpupoaHbIE HCTOUHUKH YTTIEBOOPOIOB:
TIPUPOIHBIN Ta3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOUHUKH YTTIEBOIOPO/IOB:
NPUPOIHBII ra3 U MOMyTHbIE HePTIHbIE
ras3sl, HepTh ¥ MPOJYKTHI €€ mepepaboTKu




16 KonTponpHas padora mo pazaeny 1

«YTIeBOI0OpOABDY

Paznen 3. Kuciiopoacoaep:xamniue oprannyeckue coeguenns (13 u)

[IpenenbHble  OJHOATOMHBIE  CIIHUPTHI.
H3zomepuss u nHomenxkramypa. BomopoaHas
CBA3b. MeTaHON W 93TAHOJ: CTPOCHHUE,
¢du3nueckne ¥W XUMHYECKHE CBOWCTBA
(peakuu C  aKTUBHBIMH  METaJJIaMH,
17 rajoreHoBOI0POiaMHu, ropeHue, 1
Odezudpamayuu, OKUCIeHUs,
83aumooelicmseue ¢ OpeaHuyecKumMu U
HeopeanuyecKumu Kuciomamit),
npuMeHenue. Kauecmeennas peaxyusi Ha
0OHOAMOMHbBLE CRUPTNBL.

MHoroaToMHEIE CIIUPTHI: STUJICHTIIMKOJIb U

18 1
TJIMLEPUH
DeHoJI: CTPOCHHUE MOJIEKYJIbI, (HPU3UYECKUE

19 Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE. 1
Denongopmanvoezuonas cmoa.

20 Anpaeruasl: GpopMaibAeTua U 1
anetanbaerun. Kemonwvi. AnieTon
OHOOCHOBHBIE MTpe/iesibHbIE KapOOHOBBIE

21 KHUCIIOTHL. M30Mepus u HoMenKkiamypa. 1
MypaBbUHas U YKCYCHasl KUCIOThI

99 [IpakTuueckas padora Ne 2. «CBoiicTBa 1
pacTBOpa yKCyCHOW KHCIIOTBD)
CreapuHOBas U OJIEMHOBAsSI KMCIIOTHI, KaK

23 NPEICTaBUTENN BBICIINX KapOOHOBBIX 1

KHUCJIOT




24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ACHCTBHE

CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX 1
3upoB

XKupsl: TuApPONIN3, TPUMEHEHNE,

26
Ouosornyeckas pob KHPOB

VYrneBoabl:  coctaB,  Kiaccudukaims.
BaxHelimue TpeACTaBUTENN: TIIIOKO3a,
97 bpykTO3a. Jlucaxapuow: caxaposa.
maremoza  u  aakmosa.  ludponus
oucaxapuoos. Haxoorcoenue 6 npupooe u
npumeneHue

Kpaxman u memmono3a Kak HpPUPOIHBIC
28 nojgumepsl. [lonamue 06 UCKYCCMEEHHbIX 1
BOJIOKHAX (8UCKO3A, ayemamHulil WéNK).
KonrtponsHas pabota no pazaeny

29 «Kucnopoaconepxaine opraHuuecKue 1
COEZMHEHUS

Pasnen 4. A3oTconepxkaime opranudeckue coequHeHus (3 4)

AMUHBI: METUJIAMUH U QHUTUH.
Xumuueckoe ceoticmea anughamuyeckux
30 AMUHOB: OCHOBHble CBOUCMBA. AHUNUH — 1
npeocmasumens AMUHO8 APOMAMULECKO2O
paoa

AMWHOKHUCIOTHI KaK aM(l)OTepHLIC

31 OpTraHU4YC€CKUC COCANHCHUSA, UX
OuoJIoruyeckoe 3HaueHue. Xumuueckue

CBOUCMBA AMUHOKUCTIOM KAK amqbomepnbzx




OpcanHuU4ecKux COEaMHeHI/HZ, peaxkyus
nOﬂuKOHaeHCGL;uu HCHTI/II[BI

benku xak npupoaHsie

32 BBICOKOMOJIEKYJISIPHBIE COCUHEHUS L
Pa3znea S. BoicokomoJieKky/IsipHble coelnHeHus (2 4)
33 OCHOBHBIE TOHATHSI XUMHH 1
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI. 1
[IimacTmaccsl, kKay4dyku, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOI'PAMME
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontponbubie  IMpaxririeckie iyqennﬂ sﬁl?alzosaTeanue
padoThI padoThI pecypesr
Pa3nen 6. Teopernueckue ocHOBBI xumuu (13 u)
1 XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAs 1
KOH(UTypalus aToMoB
Ilepuonnueckuii 3akoH u Ilepuoanueckas
5 cucTreMa XuMudeckux snementos /1. U. 1
MenieneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMUYECKUX AJIIEMEHTOB U UX COEIMHEHHI 10 1

rpynnam u rnepuojam. 3HaueHue




MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux 3yemMenToB /.M. Meneneesa B
Pa3BUTHHU HAYKHU

Crpoenue BemiecTBa. XUMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUSA
KOBAJICHTHOM CBA3U. BogoponHas cBs3b

BaneHnTHOCTh. DJIEKTPOOTPUIIATETBHOCTD.
Crenenb okucnenus. BemiecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[lossTME 0  OUCHEpPCHBIX  CUCTEMaXx.
HUctuHHBIE W KOJUIOWJHBIE  PAcCTBOPHI.
Hacvuyennvie u nenacviuyennvlie pacmeopul,
pacmeopumocmu. Kpucmannozuopameoi.
MaccoBas 10715 BEILLIECTBA B pacTBOPE

Kinaccudukanus 1 HoMeHKiIaTypa
HEOPraHWYECKUX COCIUHEHUU. Tpusuanbrsie
HA36aHUsL OMOENbHLIX Npeodcmagumenel
HeopeanuyecKkux seujecms. I eHeTHIecKast
CBSI3b HEOPTaHUYECKHUX BELIECTB, PA3INYHBIX
KJIacCOB

Knaccudukanus XUMHYECKUX peEakiuil B
HEOPTaHWYECKONH M OPraHWYeCKOM XUMUH.
3aKOH COXpaHEHHsS MacChl BEIIECTB; 3aKOH
COXPAaHCHUS W TIPEBPANICHHUS JHEPTUU TPHU
XUMUYECKUX peakiusix. Tennogvie 3¢hhexmot
Xumuueckux —peakyui. Tepmoxumuueckue
VpasHeHUs.

Ckopoctb peakiuu. [ omozennvie u




ecemepocennbvie peakyuu. Kamanus u
kamanuzamopsl. O0paTUMBbIE PEaKIUu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 3. «Brnusinue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

13

DnexkTpoiuTHYecKas quccoruanus. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pactBopa.
Peakuun nonHoro oomena. ['mapoinms
OpTraHU4YCCKUX U HCOPIraHNICCKUX BCIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonsatue 06 anexTponauze
pacIiaBoB U paCTBOPOB COJIEH

KonrtponsHas pabota no pazueny
«Teopernyeckne 0OCHOBBI XUMHM»

Pasznen 7. Heoprannueckas xumus (17 u)

14

15

16

Merannsl, ux nojoxenue B [lepuognueckoit
CHCTEME XUMHYECKUX 31eMeHTOB /J[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3nyecKue CBOUCTBa
METaJI0OB

CmuiaBbl METAJIIOB. DIIEKTPOXUMUYECKHUM Pl
HaIpsKEHUN METalJIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJuIOB (HATpUH, Kajdui, Kajdblui, MarHuii,
ATIOMUHUI) U UX COSTMHEHUI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COECTMHEHUN




18

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

20

21

22

[IpakTuueckas padora Ne 4. "Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
«Mertamib»"

Hemeraibl, HX MOJOKEHUE B
[Tepuomuieckoii cucTeMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBONCTBa HEMETAILIOB.
AJNIOTpOIUST HEMETAIUIOB (Ha TIpUMepe
KHCITI0poJia, cepsl, (hocdopa u yrieposaa)
XUMHUYECKUE CBOICTBA I'aJIOTCHOB, CEPBI U UX
COEMHEHU I

23

24

25

XuMHYecKue cBoWCTBa a30Ta, pocodpa u ux
COeTMHEHNN

XUMHYECKUE CBOMCTBA yTiepo/ia, KpEMHUS U
UX COeIUHEHUU

IIprmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€IUHEHUI

26

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TEMEC «HCMeTaJ'IJ'II)I)). BBI‘II/ICHeHI/ISI 10
ypaBHeHI/IﬂM XUMHUYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHYECKHUE PACUETHI

27

28

[TpakTrueckas padorta Ne 5. «Pemienue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"HemeTtanst"»

KonTponpHas pabora mo Temam «MeTamib)




u «HemeTtamnbn

HCOpFaHI/I‘ieCKI/Ie N OPraHUuYC€CKHUE KUCIOTHI.

29 Heoprannueckue u opranudeckue 1
OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHe U
30 opraHuueckue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BCIIICCTB
Pa3znen 8. Xumusi v )ku3Hb (4 9)
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31 SHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIUITHBI
[IpencraBienust 06 0OIIMX HAYYHBIX
32 MPUHIINIIAX POMBIIUIEHHOTO MOTYYEeHHS 1
BaXXHEUININX BEIIECTB
33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB 1
XuMHUS U 3J0POBBE UEIOBEKa
34 Wrorossiii ypok. [ToBTopenue u obomenue 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




TEMATHYECKOE INTAHUPOBAHMUE
11 KIIACC

KoaudecTBO 4acoB

pakr
KonTpo wuyecku
JIbHbIE e
padorbl  padoT
bl

Ne HaumenoBanue pa3jiesioB

n/n U TeM NMPOrpamMmbl Bcero

DJIEeKTPOHHBIE
(undgposbie)
o0pa3oBaTejibHbIE

pecypchl

Peanu3anusi BOCHIUTATEIbHOTO
NMOTEHIMAJIA YPOKA

Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

IIpeamer opranndeckou
xuMmuu. Teopus cTpoeHUs
OpraHUYECKUX COCIUHEHUU
A. M. bytneposa

11

Hroro no pazneny 6

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?ysclid=I
1fn4w508901445436

- copMHUPOBAHHOCTH IIEHHOCTHOTO
OTHOIICHUS K HCTOPUYECKOMY U
HAYYHOMY HaCIIE/INIO
OTEYECTBEHHON XMMHH;

- WHTEpeca W MO3HABATEIBHBIX
MOTHBOB B MOJyYeHUU u
MOCJIEAYIOIEM aHan3e
uHpopManuu 0 nepeoBbIX
JIOCTHIKECHUAX COBPEMEHHOU
OTEYECTBCHHON XUMUH;

- c(OpMHUPOBAHHOCTh TTOHUMAHUS
CHeU(pUKA XUMHH Kak HayKH,
OCO3HaHUA eé posnu B
¢dbopmupoBaHUU palroOHAIBLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHHUH
LIEJIOCTHOTO  TIpeACTaBieHUss 00
OKpY’KalolleM MHpe KaK O €TUHCTBE
IIPUPOJIBI U YETIOBEKa,
yOSXKIEHHOCTH B oco0oit
3HaYMMOCTHU XUMHH TUIS
COBPEMEHHOM ITUBHIIM3ALINH;
(Gecena, cOOOIIECHHSI YUAIIMXCSI)




Pazjen 2. YrieBoaopoabl

[IpenenbHbBIC YTIEBOAOPOIBI

http://school-
collection.edu.ru/catalog

2.1 — aJIKaHbl, IUKJIOATKAHBI https://orgchem.ru/?ysclid=I
1fn4w508901445436
Henpeenshsie http://s_chool-
29 JITEBOIOPObI: ATKEHbI coIIectlon.edu.ru/catalog
AUTKATHCHBL ATKHHbI ’ https://orgchem.ru/?ysclid=I
’ Ifn4w508901445436
http://school-
93 ApoMaTHUYECKHE collection.edu.ru/catalog
' YTIIEBOAOPOIBI (ApEHBI) https://orgchem.ru/?ysclid=I
1fn4w508901445436
[IpupoHbIE HCTOYHHUKHU http://S.ChOOI_
24 JINIEBOIOPOIOB H HX coIIectlon.edu.ru/cataloq
HepepaboTka https://orgchem.ru/?ysclid=I
Ifn4w508901445436
http://school-
25 l"anmoreHnpou3BoIHBIE collection.edu.ru/catalog
' YTIIEBOAOPOIOB https://orgchem.ru/?ysclid=I

1fn4w508901445436

- c(hOpMHUPOBAHHOCTh €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH
(cuTyallMOHHBIE 3a7a4d, MPAKTHKO-
OpUEHTUPOBAHHbBIC 3a/laHusl,
poOJIeMHOE O0YUCHHE);
CrocoOHOCTH CaMOCTOSITENILHO
UCIOJIb30BaTh XMMHUYECKHUE 3HAHUA
JUTSL perieHust mpoOJIeM B pealbHBIX
KU3HEHHBIX CUTYaIUsX;

- WHTepeca K TIO3HAHUIO U
UCCIIEIOBATENLCKON  AESITeNbHOCTU
(mpaxkTuyeckue, nabopaTopHbIe
paboThl, MUHU-UCCCIICIOBAHHUS ),

- cOpMHUPOBAHHOCTh HHTEpPECca K
MPAKTHIECKOMY W3YYECHHIO
npodeccuii pa3TUuIHOTO Poja
(mpodopueHTaioHHas
JIeSITEIILHOCTD, IKCKYPCHH Ha
MpeIPHUITHS, BUPTYyaJbHbIC
skckypeun, Tnpoekt «lIpodeccun,
CBSI3aHHBIE C XUMUEI»)

- TOTOBHOCTH K  COBMECTHOM
TBOPYECKOM  NIE€ATEIBHOCTH  IIPU
CO3/IaHUM  y4YeOHBIX  MPOEKTOB,

pereHnn y4eOHBIX u
II03HABATEJIbHBIX 3azad4,
BBITIOJTHEHUH XUMHYECKHX
IKCIIEPUMEHTOB (rpymnmnossle,
napHble paboThl);

- IIOHMMAaHHE r7100a1bHOTO
XapakTepa 3KOJOrMYECKUX MpodieMm,
BIIUSIHUS SKOHOMUYECKUX

IMponecccoB Ha COCTOSHHUC




Wroro no pazgeny

Pa3znen 3. Kuciopoacoaepsxamnue oprannyeckue coeJuHeHust

22

MIPUPOAHON U COLIMATIBHOM CPEMBI;
OCO3HaHUS HE00X0IUMOCTHU
MCIIOJIb30BaHUs JOCTH)KEHUN XUMUU
JUISL peuieHus BOITPOCOB
palMOHAIBHOTO
MIPUPOJIONOIB30BAHMS;
(cuTyallMOHHBIE 3aJaud, poJieBas
urpa, oecena)

3.1 Cnuptel. Genon 9 - c(hOpMUPOBAHHOCTh
KapGoHuIbHbIE KOMMYHHMKaTUBHOU
COEIMHEHUS: allbJCTU/IbI U KOMICTCHTHOCTH B y4eOHo-
3.2 KeToHbL KapGoHOBbIE 11 UCCIICIOBATEIILCKON  JICSITEIbHOCTH
KUCIOThL. CII0KHBIE IDUPBI. (rpynmosasi  pabota u padora B
Kupst http://school- napax, y4eOHasi MCClieI0BaTeIbCKast
collection.edu.ru/catalog NESITETbHOCTh  TIPU  BBIMIOJTHEHUH
https://orgchem.ru/?ysclid=l = npakTuueckux pador)
1fn4w508901445436 - om0 IeHus IpaBUIl 6€3011aCHOTO
oOpallieHus C BEIECTBaMU B OBITY,
3.3 Yresozel 7 TIOBCETHEBHOM JKU3HU U B TPYI0BOM
NeSITeIbHOCTH (TIPaKTUYIECKHE,
nabopaTopHble paboThI,
CUTYyaTUBHBIE 3a/1a4H))
Hroro no paszneny 27
Pasznea 4. A3oTcoaepxaiiue oprannyeckue coeTuHeHus (8 1)
- c()OPMHPOBAHHOCTb €CTECTBEHHO-
http://school- Hay4HOH IPaMOTHOCTH
41 AMUHBI. AMUHOKHUCJIOTHI. 3 coIIection.edu.ru/catalog (cuTyalMOHHBIC 3a7a4Yd, MPAKTHKO-
' benku https://orgchem.ru/?ysclid=l = opueHnTHpOBaHHbIE 3aj1aHusl,

Ifn4w508901445436

npoOeMHOe 00y4eHHE);,
CIIOCOOHOCTH CaMOCTOSATEIBLHO




5.1

Wroro no pazgeny

Pa3nes 5. BoicokoMoJIeKyIsIPHBIE COeTNHEHUS

BricokoMonekymnspHbie
COEMHEHUS

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
110 [TIPOT'PAMME

8

34

67

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?ysclid=I
1fn4w508901445436

UCIIOJIb30BAaTh XMMHYECKHUE 3HAHUS
JUISL pEIICHUs] TPOOJIEM B pealTbHBIX
JKU3HECHHBIX CUTYaIUsX;

- HWHTEpeca K TO3HAHHIO W
HCCIIEIOBATEIIbCKONW  AEATEIbHOCTH
(mpakTuyeckKue, nabopaTopHbIE
paboThI, MUHU-HCCCIICIOBAHU );

- c(OpPMUPOBAHHOCTb
CIIOCOOHOCTH OILIEHHMBATh CUTYAallUH,
CBSI3aHHBIC c XUMUYECKUMH
SABJICHUAMU, u IIpUHHUMATh
OCO3HAaHHBIE peuieHus,
OPUEHTUPYACH Ha MOpabHO-
HpPaBCTBEHHBIE HOPMBI U IICHHOCTH;

COOIrOIeHUSA paBuI
6e301macHoro oOparieHus c

BEIICCTBAMH B OBITY, IMOBCEIHEBHOU

YKU3HU U B TPYJAOBOH JIEATEIHHOCTH
(Ipo6ieMHBIE BOIIPOCHI, aHATHN3
CUTYaTUBHBIX 33ja4, Oece/ia)




KoanyecTBo yacoB DJIeKTPOHHbIE Peanu3anus BocnuTaTebHOTO
HaumenoBanue
Ne i/ pa3ieiioB M TeM Kontpox TipaxTa (pposie) HOTEHIHALA ypoka
EpOrPAMMEI Bcero  bHbIe YecKue o0pasoBaTe/bHbIE
padoTbI padoTbI pecypchl
Pa3neu 6. TeopeTuueckue 0CHOBBI XHMHHU
Crpoenue aToma. - c(OpMHPOBAHHOCTD [IEHHOCTHOTO
[eproanueckuit OTHOIICHUSI K MCTOPHYECKOMY M HAyYHOMY
3aKOH H HACJIeINI0 OTEYECTBEHHON XUMUH,
11 [Teproanyeckas 5 - MHTEpeca W IO3HABATEJIbHBIX MOTHBOB B
cucreMa NOJYYCHUH W TIOCIEAYIOUIEM  aHau3e
XHUMHAYECKHX http://school- UHGOPMALIUH O MEPEIOBBIX JIOCTHKCHHIX
anemenToB /1. 1. collection.edu.ru/cata  coBpeMeHHOU OTEUECTBEHHOI XHUMUH;
MenneneeBa log - cpOopMUPOBAHHOCTH HOHUMaHHUSI
CtpoeHue https://orgchem.ru/?y = cnenupukun XUMUKM KaK HAyKH, OCO3HAHUS &
BEIeCTBA. sclid=11fn4w5089014 ponu B (GOPMHPOBAHHH PALHOHATBHOTO
12 MHorooGpasue / ! 45436 Hay4YHOTO MBIIIJIEHUS, CO3JaHUH LIETOCTHOTO
BEIECTB HpeCTaBIeHUs 00 OKPYKAIOLIEM MUpPE KakK O
€IMHCTBE MTPUPOJIBI U YEIIOBEKA,
XUMHUECKUE yOexIEHHOCTH B 0c000H 3HAUMMOCTH XMMHUU
1.3 peakuuu 14 1 3 JUIS. COBPEMEHHOM IMBWIIM3ALINY;
(Oecena, cOOOIIEHUS yUAIITUXCS])
Hroro o paznueny 26
Pa3nen 7. Heopranuyeckasi Xumust
2.1 Hemeransl 21 1 3 http://school- - c(OpMHPOBAHHOCTh KOMMYHHUKATHBHOMN
collection.edu.ru/cata  <OMMETEHTHOCTH i yueOHo-
log HCCIIeI0BATEIbCKON JeATeIbHOCTU
99 MeTarme 15 1 ) https://orgchem. ru/2y (rpynmoBast pabora u pabora B mapax,
sclid=IIfnaw5089014 yueOHasi HCCIeI0BaTeIbCKasl JIeATeIbHOCTh
45436 IIPH BBITIOJIHEHUU MPAKTUYECKUX PadboT)
- cOOTFOICHUS TIpaBUJI 0€30MMaCHOTO




oOpalieHus ¢ BelecTBaMu B OBITY,
MOBCEHEBHOM KU3HU U B TPYJOBOM
JESITEIIBHOCTH (TIPaKTUIECKHE,
nabopaTopHbIe pabOThI, CHTyaTUBHBIE
3a/1a4n))

Hroro no pazneny 36
Pa3nen 8. Xumus u Ku3Hb
- c(hOpMHPOBAHHOCTH  CIIOCOOHOCTH
OLICHMBATh  CHUTyalldd,  CBS3aHHBIE  C
XAMHYECKMUMH  SIBJIEHUSIMH, M IPHHAMATH
http://school- OCO3HAHHBIC PpEIICHHS, OPHEHTHPYACh Ha
collection.edu.ru/cata mMopanbHO-HPAaBCTBEHHBIC HOPMBI u
Merto/1bl TO3HAHUA B
log LIEHHOCTU;
3.1 XuMHuH. XUMUS U 4 )
https://orgchem.ru/?y - coOurojieHHe TIpaBHJ  OE30MaCHOTO
KHU3Hb .
sclid=l1fn4w5089014 o6pamienuss ¢  BelecTBAMH B OBITY,
45436 MOBCEHEBHON KM3HM W B  TPYIOBOM
JeSATEIbHOCTH
(mpobJIeMHBIE BOIIPOCHI, aHAIIN3
CHTYaTHUBHBIX 3a/1a4, Oece/a)
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 66

YACOB 110 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
ara uudgposbie
Nen/m  Tema ypoka Konrpoabusie IIpakruueckue A
yp Bcero p p H3ydeHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl

Pa3znen 1. Teopernueckue 0CHOBBI OpraHuyeckoi xumMum (6 1)

[Ipenmer u 3HaUEHHE OPraHUYECKOM
XUMHH, DIEKTPOHHOE CTPOECHUE aTOMa
yriepoja (OCHOBHOE U BO30YXIEHHOE
coctosinus). BajieHTHBIE BOBMOXXHOCTH
aToma yriaepoja

Teopust cTpoeHust OpraHMuecKux
coenquHeHuii A. M. Bytneposa

XuMH4ecKkast CBSA3b B OpTraHU4YCCKUX
coeuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
cBa3ell Bunibl nzoMepuu: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}HeKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEAMHEHHI

[IpencraBnenue o kiaccuukanuy 1
cuctematrueckas Homenkiaarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHA

7

Cucrematusanusa 1 0000IIeHNe 3HAHUH 1O
TEME

Paznen 2. YrueBonopoasbl (22 u)

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias




dbopmyra, HOMEHKJIATypa U U30Mepus,
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHue MoJieKy. CriocoObI MOTYUYCHHUS |
IPUMEHEHHE

dusnueckre 1 XUMUYECKHUE CBOMCTBA
AJIKAaHOB

10

[uknoankansl: oomas popmyra,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMHUUECKHUX CBOMCTB, CLIOCOObI
MOJTYY€HHsI U IPUMEHEHHUE

Pemenue pacu€THBIX 3a7a4 Ha ONpeIesieHHe
MOJICKYJISIPHON (pOPMYJITBI OPTaHUIECKOTO
BEIIECTBA [10 MACCOBLIM JIOISIM aTOMOB
9JIEMCHTOB, BXOJIAIIMX B €r0 COCTAaB.
CucremMatu3anys 1 00001IeHNEe 3HAHUH 110
TEME

11

12

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CtpyKTypHas ¥ [IUC-TPaHC-U30MEPUs
AJIKEHOB

du3nyecKknue U XMMUYECKHE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

13

14

15

16

CriocoObl MoNTy4eHus U IpUMEHEHUe
AJIKEHOB

IIpakTuyeckas padora Ne 1 o teme
"[TonydeHne sTUIEHA U U3yYEHHE €T0
CBOMCTB"

AnKagueHsl: CONPsKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIMPOBAHHBIE.
OcoO6EeHHOCTH TIEKTPOHHOTO CTPOCHUS
XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX
areHoB. CriocoObl NOTy4YeHUs U




IMPUMCHCHUC AJIKAAWUCHOB

17

AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as
bopmyiia, HOMEHKIIATypa, IEKTPOHHOE
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I,
bu3rueckre CBOMCTBA, MOJYUYCHUE U
[IPUMCHCHHE

18

19

20

XUMHUYECKUE CBOMCTBA aJIKUHOB
KavecTBeHHBIE peakiiu HA TPOMHYIO CBSI3b

ApEHBI: TOMOJIOTHYECKUH psifl, 001Iast
(dbopMyIta, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OCH30J1a ¥ TOJIyOJIa, NX (PU3NICCKUE
CBOMCTBA

XHUMUYECKUE CBOKCTBA aPEHOB

21

22

23

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMU
MIPUCOETUHECHHUS, OKUCIICHHE TOMOJIOTOB
OeH30J1a 3aMELIEHUS

OCo6eHHOCTH XUMUYECKUX CBOMCTB
ctuposa. CriocoObl OJTy4yeHus: U
IPUMEHEHHE apEHOB

[Tpuponnsiii ra3. [lonytHsle HeTAHBIE
ra3bl. KaMeHHBIN yrosb U MPOAYKTHI €r0
nepepabotku. Hed1b u criocobs! eé
nepepadoTKu

24
25

I'enermueckas CBA3b MCXKIY pa3IndHbBIMU
KJ1acCaMu yrijiieBoaopo0B

["amoreHnpon3BOIHBIE YTIEBOIOPOIOB

26

["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB
Pacu€rsl o ypaBHEHUSAM XUMHUYECKHUX
peaKkuuid.

27

CucreMmaruzanuys U 0000IIeHYE 3HAHUM 10
pazneny «YTIIeBOAOPOIbIY




28

Pa3znen 3. Kuciaopoacoaepxaumue opraHuyecKkue coejl

29

30

KonrponsHas pabora o teme
"YraeBo1opo bl

[TpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUU psii, oOriast popmyra,
CTPOCHHE MOJICKYJI, U30MEPHH,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
¢busryeckre CBOMCTBA

XUMU4YeCcKre CBOMCTBA NpCaCIbHBIX
OAHOATOMHBIX CIIMPTOB

1

uHeHus (27 4)

31

32

CriocoObl 1oJTy4eHus U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATYpa U
U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB

33

MHOFOZlTOMHI)Ie CHI/IpTI)IZ OTHUIJICHIJINKOJIb 1
TIIMLEPHH, X (PU3NYEeCKHe U XUMHUYECKUe
CBOMCTBA

34

35

36

CriocoObl MoJTy4eHus U IpUMEHEHUe
MHOT0aTOMHBIX CIIUPTOB

@deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (PpeHOIA.
XuMHUECKUe cBOicTBa (eHoIa

CriocoOblI mosryueHus 1 IpUMEHEHNE
dbenona

37

38

ITpakTuyeckas pabora Ne 2. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Cnupthl U peHombr"

Anpaerupl ¥ KETOHBI: JIEKTPOHHOE
CTpOeHHE KapOOHUIIbHOU TPYyTIIbL;
rOMOJIOTHUYECKHE psijibl, 00m1as hopmyna,
M30MepUsl U HOMEHKJIaTypa, pU3ndecKue




CBOMCTBA

39

PeaKI_II/II/I NpHUCOCAUHCHHA, OKUCIICHUS U
Ka4E€CTBCHHBIC pCAKIIUHU aJIbACTUIO0OB U
KCTOHOB

40

41

42

CriocoOblI MOJTyYEHUS aTbJICTHIOB U
KETOHOB

OnHOOCHOBHBIE IIPEJIENIbHbIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MouiekyJl. M3oMepus 1 HOMEHKIIAaTypa,
¢bu3nvecKkne CBONCTBA, MOTyUYSCHHE U
IpUMEHEHHE KapOOHOBBIX KUCIOT

XUMU4YeCKHe CBOMCTBA NpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT

43

44

OcobeHHOCTH CBOMCTB MypaBbUHON
Kncs0Thl. OCOOEHHOCTH CBOMCTB:
HENpeIeIbHBIX U apOMaTUYECKUX
KapOOHOBBIX, IMKAPOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIINX KapOOHOBBIX
KHCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
obmas popmyia, usoMepus u
HOMeHKJaTypa. Puszndeckne 1 XUMHUYECKUE
cBoiicTBa 3(hHpoB

45

[IpakTnueckas padbora Ne 3. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Kap6oHoBbie kucnotbl. CinoxHbIe d3QUpbI"

46

47

XKupsl: ctpoenue, pusnueckue u
XMMHUYECKHE CBOWCTBA (THIPOIH3)
OcoOeHHOCTH CBOMCTB KUPOB,
COJZIEpIKAIIIX OCTAaTKH HEMPEeIeTbHBIX
KHUPHBIX KUCIOT. JKupbl B Ipupoie




I'eneTnyeckas CBSI3b YIIEBOIOPOAOB U
48 KHCJIOPOJICOACPIKAIINX OPTaHUIECKUX 1
BEIECTB

OO01mmas xapakTepuCcTUKA YTIIEBOIOB U
KJIacCU(UKAIUS YIIeBOIOB (MOHO-, IU- U

49 nosicaxapuibl). MoHocaxapusl: 1
(bu3nyeckre CBOMCTBA U HAX0XKJIEHUE B
pUpoae
XHUMHUYECKUE CBOWCTBA, TPUMEHEHUE

50 IJIIOKO3bI, €€ 3HaYCHHUE B 1

KHU3HCACATCIbHOCTH OpPraHnu3Ma

Jucaxapuapl: caxaposa, MajabTo3a U
51 nakrto3a. Haxoxaenue B npupoje u 1
MIPUMEHEHHE TUCAXAPUJIOB

[Tonucaxapuapl: CTpOCHHE MAaKPOMOJIEKYJI,
52 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA, 1
MIPUMEHEHNE

Pemenne pacueTHbIX 3a7ja4 Ha ONIPENEICHUE
53 JIOJIU BBIX0J1a IPOAYKTA PEAKIUHU OT 1
TEOPETUYECKH BO3MOKHOTO

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH I10

54 1
paszaeny
KonTponbhas padota no teme

55 "Kucnopoacoaepxaiiue opraHn4ecKkue 1
coenuuenus"

Pasznea 4. A3oTcoaepxaiiue oprannyeckue coeuHeHus (8 1)

AMUHBI: KiaccuuKalus, CTpoeHHe
MOJIEKYJI, U30MEPUsl, HOMEHKIIATypa,

56 " 1
(bu3nyeckre CBOMCTBA, MOJyYeHHE U
pUMEHEeHHEe aTn(aTHUECKUX aMHUHOB

57 XUMHYeCcKHe CBOMCTBA anu(paTHIECKUX 1

aMUHOB. AHUJIVH: CTPOCHHUC aHWJINHA,




58

0COOECHHOCTU XUMHUUYECKUX CBOMCTB
AHWINHA

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, pusnyeckre CBOMCTBA.
XUMUYEeCKHEe CBOMCTBA aMHHOKHCIIOT
OtnenbHbIC IPEACTABUTEIN (l-AMHUHOKHUCIIOT

59

61

62

benku kak npupoHbIe OJIUMEPHI;
CTPYKTYpbI O€IKOB, XUMHUYECKHE CBONCTBA

A30Tcozlep>1<aume ICTCPOUHUKINYICCKUC
COCIMHCHNA. HYKJICI/IHOBI)IG KHUCJIOTBI:
COoCTaB, CTPOCHHUC U ouojoruyeckas POJIb

[IpakTuueckas paborta Ne 4. Pemenue
AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepkaniue opraHun4ecKue
coeauHeHu"

63

ITpakTryeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"PacriozHaBaHnE OpPraHUYECKUX
coeqrHeHnn"

64

KonTponbhas padbota no teme
"A30TcozeprKalIe OpraHndecKue
coequHeHus"

Pasnen 5. BoicokomoJiekyasipHble coequHenus (34)

65

66

OCHOBHBIE TIOHITHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ n
MCTOABI UX CUHTE3a —IIOJIMMEPU3alA U
IIOJIMKOHACHCAIlH . IInactmaccel.

OnacToMepbl: HaTypaJlbHbIM CHHTETUYECKHE
Kayuyku. Pe3una. BonokHa: HaTypaibHBbIe,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO Ha3HAYEHHUS

67

ITpaktuyeckas padora Ne 6. Pemenue




SKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME
"Pacrio3zHaBanue miacTMacc U BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 67 3 6
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe HpﬁaKTl/I'le(:KI/Ie WIyHeHHS  0GPA3OBATENbHBIE
padoThI padoTbI pecypes

Pa3nen 6. Teopernueckue oCHOBBI XUMHUH (26 4)

Tema 1. Ctpoenue atoma. Ilepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema xumudeckux djementon JI. U. MenneseeBa (5 v)

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aneMeHT. M3otonel. CTpoeHne 3J1eKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIE YHCJIA
Knaccudukanms XumMruaeckux 3J€MEHTOB (S-,
p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB 110 aTOMHBIM OpOUTAIIAM

DneKTpOHHBIE KOH(UTYpaIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH. DJIEKTPOHHbIE KOHPUTYypaLuu
MOHOB. DJIEKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u [leprnoanueckas
cUcTeMa XUMUYECKuX 3yemMeHToB [I. .
MenpeneeBa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH
IMPOCTBIX U CJIOKHBIX BEHICCTB IO I'pyHIiaM U
nepuoiam

Tema 2. Ctpoenne BemectBa. Muorooopasue Bemectn (7 1)

6

Bunsl xumuueckou cBsa3u. MexaHu3MEl

1




00pa30BaHMs KOBAJICHTHOU CBSI3H.
BomopoHast cBsi3b.

BajieHTHOCTb ¥ BaJICHTHBIE BO3MOYKHOCTH
7 aToMoB. CBsI3b JICKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHHEM

HpeI[CTaBJ'IeHI/If[ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

BemectBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl

9 KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BeriecTB. CriocoOb! BBIpaKEHUS
KOHIIEHTpaILli pacTBOPOB

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN

n = n
10 MaccoBasi J10J1sl paCTBOPEHHOTO BellecTra',
"MouisipHasi KOHIIEHTparus'"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB

11

KonTponbnas padota no temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U

12 [Teproandeckasi cucTeMa XUMHUYECKUX
snemenToB J[. . MengeneeBa", "Ctpoenue
BemlecTBa. MHoroo6pasue Bemiects"

Tema 3. Xumnueckue peaxkuuu (14)

Kiaccudukamnms XuMuaeckux peakiuii B
HEOPTaHMYECKON M OpraHN4eCKONH XUMHUU.
13 3aK0H COXpaHEHHUs MaCcChl BEIIECTB; 3aKOH
COXPaHEHUS U TIPEBPAIICHUS SHEPTUU TPU
XUMHYCCKHUX PEaKIHsIX

TennoBsie 3¢ (HeKTH XUMUYECKUX PEaKIni.
TepMmoxnmuueckue ypaBHeHus. Bpruncienus
10 YPaBHEHHSIM XUMUYECKUX PeaKkuil 1
TEPMOXUMHUYECKUM YPABHEHUSIM

14




15

16

17

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xatanusaropsl. 'omorenssle u
reTEPOreHHbIE PEAKIINU

[TpakTrueckas padota Ne 1 mo teme
"BnusiHre pa3nu4HbIX (PaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiuu"

OObpaTtumbie U HEOOPATUMBIE PEAKIIUU.
XUMHUYECKOE PABHOBECHE

18

[IpakTuueckas pabora Ne 2 o teme
"BnusHue pa3nuvHbIX GaKTOPOB HA
10JIO)KEHUE XMMHUYECKOTO paBHOBECHS"

19

DNeKTpoIuTHYECKAast JUCCOIHAIIHSI.
CunbHble U cradbie eKTponuThl. CTeneHb
JUCCOoLuanu. Honnoe IMPOU3BCACHUC BOIBI.
Cpena BogHbIX pacTBOpoB. BomopoaHbrit
nokasatensb (PH) pactBopa

20

I'mpponns coneit. Peaknuu, nmporekaromue B
pacTBOpPAX 3IEKTPOJIUTOB

21

[IpakTuueckas padbora Ne 3 o Teme
"XUMHUECKUE peaKkIM B pacTBOpax
3JEKTPOJUTOB"

22

OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE
peakuuu. BaxxHeuime OKUCIUTENI U
BOCCTAaHOBUTEIN

23

24

MeTo 3JIeKTpOHHOTO (3JIEKTPOHHO-
HMOHHOT0) O6anmaHca

DNEKTPOIN3 PACTBOPOB U PACIIIABOB
BEIIECTB

25

Cuctemaru3zaius 1 00001IeHNe 3HAHUH 110
TeMe «XMMHUYECKHE PEaKIUn»

26

KontponbHas padota nmo teme "XumMudeckue




peakuuun"

Paznen 7. Heopranuueckasi xumus (36)
Tema 1. Hemerasuibl (21 4)

27

28

29

30

[Tonoxxenue HemetasuioB B [lepuoanueckoit
cucreme, (PM3MUECKUE CBOICTBA,
ayutoTponus. Bomopos: nomydenue,
(du3nUecCKre U XUMUIECKIE CBOMCTBRA.
I'unpuast

["ayioreHsl: HaX0XKJICHUE B MPUPOJIC,
CTIIOCOOBI OTYYCHUs, PU3UIECKUE U
XHMHUYECKHE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COETUHEHUS
raJJoreHOB

JlabGopaTopHbIie 1 MPOMBIIIICHHBIE CTIOCOOBI

MOJy4YeHUs ranoreHos. [Ipumenenne
rajIOre€HOB U UX COEIMHEHUN

31

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"T"asorensr"

32

Kucnopon: nabopatopusie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOJTyUeHHS,
¢u3nueckre U XuMuyeckue cporictsa. O30H.
[Tpumenenue kucnoposaa u 030Ha. OKCUAbI U
IIEPOKCHUIBI

33

Cepa: HaxOXIeHHUE B PUPOJIC, CITOCOOBI
MOJTy4eHUsI, GUHMUECKUE U XUMUYIECKUE
CBOMCTBA

34
35
36

CepoBonopo, CyIabhuIbI
Kucnopoaconepsxamue cCoeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI

ITpakTuyeckas padora Ne 5. Pemenue




37

38

9KCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coelMHEeHHs"

A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI
MOJTy9eHUsI, GU3HMUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUbI

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

39

dochop: HAXOKACHHUE B IPUPOJIC, CIIOCOOBI
MoJTyYeHHsI, GU3NICCKUE K XUMHUYECKHUE
cBoricTBa. @ochuas! u hochun

40

41

Oxcunst hocdopa, pochopconepxarime
kucnoTel. Conu pocopHOI KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUA.
dochopHbIe y100peHHs

[Tpaktuueckas padota Ne 6. Pemenue

SKCIEPUMEHTAIIbHBIX 3aa4 1o TemMe "A30T U
dbocdop u ux coenuHeHus "

42

VYrnepos: HaxoeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY; HUHUECKUE U
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE

43

44

45

Oxcun yriepoaa(ll), okcua yriaepoaa(1V),
yTOJIbHASI KMCIIOTA U €€ CONH

Kpemuuii: Haxox1eHUE B IPUPOJIE, CIIOCOOBI
IMOJIYUCHMUA, (1)I/ISI/I‘ICCKI/IG U XUMHUYCCKHUEC
CBONCTBA

Oxcun kpemuusi(1V), kpeMHuEBast KUCIOTA,
cwiKatel. [[puyMeHeHne KpeMHHUS U €T0
coenuHeHunil. CTEKI10, €ero MoJy4yeHue, BUJIbI
CTEKJIa

46

CucreMmaruzanys 1 00001IeHE 3HAHUMI 10
Teme "Hemeramuisr"

47

Kontponbnas padota mo teme "HemeTammsr"




Tema 2. Metasuisl (15 1)

48

49

ITonoxxenne Meramuios B llepuoauyeckon
cUCTEeME XMMHMUYECKHUX 3JIeMeHTOB. O01ue
¢u3nvecKkre CBONCTBA METAIIJIOB.
DJIEKTPOXUMUYECKUH Psil HAITPSYKSHUI
MeTauioB. O0IuMe criocoOb! MOTydeHUs
METaJIOB

O6mas xapakrepucTuka metamioB |A-
rpyms! lleppoauyeckoi cuctemsl
XUMHUYECKUX dJIeMeHTOB. HaTpuii u xanwii:
NoJIyyeHne, PU3NIECKue U XUMUIECKHE
CBOCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
HUX COeOUHEHUN

50

51

52

Oo6mas xapakrepuctuka metamioB [A-
rpynisl [leproanyeckoit cuctemsl
XUMHYECKHUX DJIEMEHTOB. Maramit u
KalbIUi: TIOTy4YeHue, GU3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COEAMHEHUN

AnroMuHuU: onyyeHue, Gusndeckue u
XUMUYECKHUE CBONCTBA, IPUMEHEHHE

AmdorepHbIe CBOMCTBA OKCHA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCHI AIFOMUHUSA, UX
MIpUMEHEHNE

53

[IpakTnueckas padbora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"Mertasuisl INIABHBIX TOATPYII"

54

OOmmas xapakTeprCTHKa METAJIOB
no6ouHbIX noarpymni (b-rpymm)
[epronnveckoit cHCTEMBI XUMHUECKUX
HJIEMEHTOB

55

Du3NYECKNE U XMMUYECKHE CBOMCTBA XpoMa




n €ro COGHHHCHHﬁ, X NPpUMCHCHUC

56

Baxwuelime coelMHEHNs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOMCTBA

57

duznueckre 1 XUMUYECKHE CBOMCTBA
Kesesza v ero coequueHui. [lonydenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

58

59

60

dusznyeckre U XUMUYECKUE CBOUCTBA MEIU
U €€ COeIMHEHUM, UX TPUMECHECHHUE

dusnyeckne 1 XMMHYECKHE CBOMCTBA IMHKA
U €T0 COCIMHECHUH, UX PHUMEHEHHE.
I'mApOKCOKOMIIIEKCHI IMHKA

[Ipaktuueckas padota Ne 8. Pemenue
IKCIIEPUMEHTANIBHBIX 337124 110 TeMe
"Mertasuisl TOOOYHBIX mTOArpymm"”

61
62

O0600611eHre U cucTeMaTU3alus U3Y4EHHOTO
MaTepuaia 1o reme "Meramib"

KontponbHas padora no reme "Metasibl"

Pa3zpen

8. Xumusi u ;Ku3Hb (44)

63

Ponpb xumun B o6ecrieueHu yCTOWYUBOTO
pa3BUTHUSA YEJIOBEYECTBA. XUMHUUYECKOE
3arpsI3HEHUE OKPYKAIOILIEH CPEIBbI U €T0
nocsencTsys. HaydHble IpyHIMIIBI
OpraHu3ali XUMHYECKOTO MPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTyYEeHUS
BaXHEHIITNX BEIIECTB

64

XHMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBEeHHBIE CpeICTBA. XUMHUS THUILH.
KocMmeTrnueckue u napdroMepHbIe CpeACTBa.
BriToBas xumus

65

X¥MHS B CTpOUTENBCTBE. BaxkHelmne
CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE




MaTepuabl

XHUMHS B CEILCKOM XO3SIMCTBE.

66 Oprannueckue ¥ MUHEPAJIbHBIC yI00pESHHS
Cucremarusanus 1 0000IIeHNEe 3SHAHUH 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10 knacc: yriy6naéunsiii yposens / 'abpuensa O.C., OctpoymoB W.I'., CnagkoB
C.A., AxkmmonepHoe o0miectBo «M3aatenbcTBo «IIpocBemieHuey

* Xumus, 11 knace: yriyonéunsiii yposens / 'abpuensn O.C., OctpoymoB W.I'., Cnankos
C.A., AxkmmonepHoe o6miectBo «M3aarenbctBo «IIpocBeniennes

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

MeTtoaudeckoe mocobue Jist yaYuTess K 3aBepIIEHHON NpeIMEeTHON

muann yuyeOnukoB O. C. ['abpuensaa u np. «Xumus. 10 knacey», «Xumus. 11 kmacey :
yriy6i. yposenb / O. C. I'abpuensu, U. I'. OctpoyMoB,

C. A. CnankoB. — M. : [Ipocemenne, 2020. — 112 ¢. — ISBN 978-5-

09-076105-5

O.C. l'abpuensin, .I'. OctpoymoB, «O01m1as XxuMust B TeCTax, 3aj1a4ax, ynpakHeHusx. 11
kimace» — M.: [lpoda, 2023 rog.

O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa «Xumus 11 kinacc: KonrposbHsie u
MIpOBEpOYHBIe PabOTHI K yueOHUKY». — M.: Ipoda, 2021 r.

O.C. l'abpuensn, I'.I'. JIeicoa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHast kaura
g yaurens». Yacts 1 — M.: ipoda, 2019 rox.

O.C. l'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHas kHura
g yauress». Yacts 2 — M.: lpoda, 2022 ro.

O.C. I'abpuensn, I1.B. Pemeros, N.I'. OctpoymoBa «3agauu Mo XUMHUH U CIIOCOOBI X
pemeHus» - M.: «JIpodar, 2021ro.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog

https://orgchem.ru/?ysclid=11fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru T'azera «Xumus» u caifT 1uist yuurtens «5 Uy Ha ypOK XUMHN»
http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHas KoeKust « XUMHUD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekmus Poccuiickoro o6mieo0pa3zoBarebsHOT0 opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoi

http://www alhimik.ru Bcepoccuiickast oauMinaa mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JI€KTPOHHbIH YISOHUK IS CPEAHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraniimonHasi OJIMMITHAIA TI0 XUMHUH: TEIEKOMMYHHUKAITMOHHBIN
00pa30BaTeNbHBIN MPOEKT



