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HOACHUTEJIbBHASA 3AIIMCKA

Pabouas mnporpamMma Mo XMMHUM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3zoBaHusa pa3paboraHa Ha ocHOBe @DeAepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii @eaepauuny,
TpeOOBaHUN K pe3ysibTaTaM OCBOCHUsI (penepalibHONW 00pa3oBaTEILHOMN
IPOrpaMMBbl CpEeIHEro oOurero oOpazoBanus(DPOII COO0),
npencrasieHHbIX B denepaibHOM TrocyIapcTBEHHOM 00pa30BaTEIbHOM
crangapre COQO, c yudérom Konuenmuu mnpenogaBaHus Y4eOHOTO
npenMera «XuMus» B 00pa3oBaTeNbHbIX opraHuzauusx Poccuiickoii
®denepanuu, peanu3yrIMX OCHOBHbIE 00pa30BaTEIbHBIE MPOrPaMMBbl, U
OCHOBHBIX NONOXeHN «CTpaTeruu pa3BuTus BocuTaHus B Poccuiickon
Oenepanuu Ha niepuon g0 2025 roga» (Pacnopspkenue IlpaBurenbcTBa
P® ot 29.05. 2015 Ne 996 — p.).

XUMHSI HAa YpOBHE YIIYOJIEHHOIO H3y4YEHHs 3aHUMAEeT Ba)KHOE
MECTO B CUCTEME €CTECTBEHHO-HAayyHOro oOpa3oBaHus ydamuxcs 10-11
kiaccoB.  M3yuenue  mpeamera, — peaau3yeMoe B YCJIOBHSX
nudpepeHIUPOBAHHOTO, TPOPUIHLHOTO 00YUYEHUSI, TPU3BAHO OOECIIEUUTD
001eo0pazoBaTeibHyI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB
HIKOJBI, HEOOXOAMMYIO JUISl aJanTaldd HMX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KM3HU B COLIMYME, a TaKXe I NPOAOKEHUS OOydyeHUs B
opraHuzanusx MNpodhecCHOHAIBHOIO 00pa30BaHMs, B KOTOPBIX XHUMHS
SBIISIETCS] OAHOW W3 MPUOPUTETHBIX TUCLUILIUH.

B nporpamme 1o XMMUM Ha3HaYEHUE MpeAMETa « XUMUS» MOJIydaeT
NOJAPOOHYI0 MHTEPHPETALMI0 B COOTBETCTBMU C OCHOBOINOJArarOIIUMHU
nonoxkeHuamu  @I'OC  COO o B3auMOOOYCIIOBIEHHOCTH — LEJEH,
COllepXaHusl, pe3ylabTaroB OO0yueHHUs] U TpeOOBaHUNH K YPOBHIO
NOJArOTOBKM  BBIIYCKHUKOB.  CBUJETENBCTBOM  TOMY  SIBJISIFOTCS
CIEIyIOLIME  BBINOJHSIEMbIE NOPOrPaMMOA MO XUMHHM  (DyHKLHH:

MH(POPMAIIMOHHO-METOANYECKAsI, peanu3alus KOTOpOu
o0ecreynBaeT NOJyuYeHUE MPEICTABICHUS O LEIsX, COAEPKAHUU, O0IIe
cTparerud  OOydY€HHs, BOCHHUTaHUS W  Pa3BUTHUS  OOyYarOLIUXCS
CpelCTBaMH MpEAMETa, M3y4yaeMOro B paMKax KOHKPETHOTrO Hpodus;

OpraHu3alMOHHO-IUIAHUpYIOIIasi,  KOTopas  NpeaycMaTpuBaeT
ONpEJEJICHNE: MPUHLUIIOB CTPYKTYPUPOBAHUS M IOCJIEI0BATEIbHOCTH
U3yYEHHs] Y4EeOHOro Marepualia, KOJMYECTBEHHbIX M KaYECTBEHHBIX €ro
XapaKTepUCTUK; MOAX0I0B K (hOPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII M OLEHKM 00pa30BaTEIbHBIX JOCTHKEHUN OOyYaroluxcs B
paMKax MTOrOBOM arrectalMd B (OpME €IMHOI0 TOCYIapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Tporpamma asist yriryOJa€HHOTO U3yYEHUsT XUMUU:

yCTaHABIMBAET  MHBApUAHTHOE  MPEAMETHOE  COJEpKaHUeE,
o0si3aTenbHOE I  W3Y4YEHUs] B paMKax OTAEJIbHBIX MpOQuiei,
pelycCMaTpUBAET paclpeeleHue U CTPYKTypUpPOBAaHUE €ro IO Kiaccam,

OCHOBHBIM COJICPIKATEIIHHBIM JTUHUSIM/pa3esiaM Kypca;
naéT MpUMEpHOE pacmpeiesieHue Y4eOHOrO BPEeMEHH, PEKOMEHIYEMOTO
TUTS W3YYCHUS OTICITBHBIX TEM;

IpeUIaracT MPUMEPHYIO IIOCIEA0BATEILHOCTD U3YyUEHUS Y4EOHOTO
Marepuaia ¢ y4ETOM JIOTHKHU IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBA3EH;
JTAET METOAUYECKYIO MHTEPIIPETALMIO LIEJIEN U 3a1a4 U3YUYEHHUsI ITPEAMETA



Ha YIIyOJIEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX HPHOPUTETOB B
CUCTEME  CPEIHEro obOmero  oOpa3oBaHus, coJiepxKaTeabHON
XapaKTepUCTUKN IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTeibHOM  MOporpaMMbl  CpeAHero  oOiiero  oOpa3oBaHMS
(TMYHOCTHBIX, METANPEJAMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM
OCHOBHBIX BUJIOB YU4€OHO-II03HABATEIbHBIX JEHCTBUI 00y4YaroIIerocs mo
OCBOEHHUIO COJEPIKAHUS npeaMera.
[Io Bcem Ha3BaHHBIM TMO3UIMSAM B TMPOTPAMME IO XUMHHU
IpeyCMOTPEHA IPEEMCTBEHHOCTh C OOyYEHHEM XUMHUU Ha YpPOBHE
OCHOBHOTO 00miero oOpa3oBaHus. 3a TNpeaeliaMu YCTaHOBJICHHOU
IPOrpaMMoON MO XMUMHUHM 0053aTeIbHOM (MHBAPUAHTHOM) COCTABIIAIONICH
COJEpKaHMUsI y4yeOHOro ImnpeaMera «XUMHUsS» OCTaETcs BO3MOXKHOCTD
BbIOOpa €ro  BApUATUBHOM  COCTABISIIOLICH, KOTOpas  JIOJKHA
ONPEIENATHCS B COOTBETCTBUM C HANPABIECHUEM KOHKPETHOTO MPOQUIIS
00y4eHUSI.
B coorBercTBuEM ¢ KOHUENTyanbHbIMU NonoxkeHusMu @I'OC COO
0 Ha3HAYEHUU MPEIMETOB 0Aa30BOTr0 M YIIYOJEHHOTO YPOBHEH B cCUCTEME
muddepeHurpoBaHHOTO OOYy4YEeHHMs] Ha YpPOBHE CpEOHEro oOuIero
o0pa3oBaHusg XUMHUSl Ha YpPOBHE yIIyOJEHHOTO M3y4YEHHUS HAlpapieH Ha
peanu3alnio MPEEeMCTBEHHOCTH C MOCIHEAYIOIIUM 3TaloM MOIyYeHUs
XUMHUYECKOTO O00pa3oBaHHs B paMKax HM3Y4YCHHs  CIHEIHaIbHBIX
€CTECTBEHHO-HAYYHbIX W XHWMHUYECKUX JUCHUIUIMH B By3aX WU
OpraHu3alMsIX CpeAaHero mnpodeccuoHalbHOrO o00pa3oBaHus. B 3Toii
CBSI3M M3yUYeHHUE TpeaMeTa «XUMHsD OPHEHTUPOBAHO MPEUMYIIECTBEHHO
Ha paclIMpeHue U YNIyOJICHHWE TEOPETUUECKOM U  MPaKTUYECKOU
NOJArOTOBKM  OOyYaroluxcs, BbIOpaBIIMX ONpPENEAEHHBIA TPOQUIIb
o0yuyeHHs, B TOM YHCIIE€ C MEPCHEKTUBOM MOCIEAYIOIIET0 MOJyYEeHHUS
XUMHUYECKOro 00pa3oBaHUs B OpraHu3alusax MNpodhecCHOHAIBLHOTO
obpazoBanusa. Hapsany c stum, B cBere TpeboBanuiik ®I'OC COO k
IJIAaHUPYEMBIM pe3yjbTaTaM OCBOCHHS (enepanbHON 00pa3oBaTEIbHON
OporpaMmbl  cpeAaHero oOuiero oOpa3oBaHUsA M3Yy4YEHUE IpeaMeTa
«XUMHSA» OPUEHTHPOBAHO TAaK)KE HA pEIICHHWE 3a/ad BOCIUTAHUS U
COLIMAJIBHOTO Pa3BUTHUA OOy4YarOIIMXCsA, Ha (POPMUPOBAHHE Y HHUX
OOLIEMHTEIIEKTYaIbHBIX YMEHHM, YMEHUN palMOHAIM3AlUN Yy4eOHOTro
Tpyda #u  OOOOIIEHHBIX  CHOCOOOB  JIEATEIBHOCTH,  HMMEIOIIHUX
MEKIMCIUIUIMHAPHBIM, HaJIIPEAMETHBIN Xapaxrep.
CocTaBnsOIKUMH TIpeIMeTa «XUMHUS» Ha YPOBHE YIIYOJEHHOTO
U3yUeHUs SBJSIOTCS yITyOn€HHbIE Kypchl — «OpraHnyeckas XUMHs» U
«O0miasi u HeopraHuyeckas XuMus». [lpu ompenereHHH MOAXOAOB K
oTOOpY U CTPYKTYpHOM OpraHu3aluy COAEpXaHUs 3TUX KYpCOB B
IporpaMMe Mo XMMHM 3a OCHOBY HpuHATHI nojoxkeHuss ®PI'OC COO o
paznuuusax 0a30BOro M yrIyOJIEHHOrO YPOBHEH H3ydeHHsl MpeaMera.
OcHoBy coaepxanusi KypcoB «Opraanueckas xuMus» U «O0mias u
HEOpPraHWYeCKass XHMHS» COCTaBISIET COBOKYMHOCTh MPEAMETHBIX
3HaHUH W YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO H3y4YCHUS
npenMera. JTa CUCTeMa 3HAHUM MOyYaeT ONpeAeIEHHOE TEOPETHUECKOE
JOTIOTHEHUE, MO3BOISIONIEE OCO3ZHAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00bEM (pakToNormyeckoro Mmarepuana. Tak, Ha ynIyOJI€HHOM YpOBHE
U3y4YeHHs IpenMera  o0ecliedeHa  BO3MOXKHOCTh — 3HAUUTEIBHOTO
yBEJIWYEHHUS] 00bEMa 3HAHWI O XMMHUYECKHX JJIEMEHTaX M CBOWCTBAX HMX
COEIMHEHW Ha OCHOBE DPACIIMPEHUS M YIIyOJIEHUs NpPEJICTaBICHUN O



CTPOCHHH BEILIECTBA, XUMUYECKOM CBSI3H U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKkiuii, pacCMaTpUBAEMBIX C TOYKH 3PEHHUS] XUMHUUYECKOH KUHETHKU U
TepMoIMHAMUKH. M3ydeHne nepuoandeckoro 3akoHa u llepumommueckon
CUCTEMbl XHMMHUYECKHX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX  MPEACTABICHUSX O  CTPOEHUU  aToMa.
XuUMHUYECKasi CBSI3b OOBACHSETCS C TOYKH 3pPEHHS] SHEPreTUYECKHUX
U3MEHEHMI Npu €€ 00pa30BaHUM U Pa3pyLICHUH, a TAKKE C TOUKU 3PEHUS
MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue THUIOB peakUUid JTONOJHSAETCS
(bopMUpOBaHUEM TPENCTABICHUN 00 3IEKTPOXMMHUYECKHUX Ipoleccax U
ANIEKTPOJIM3E PACIJIaBOB M PAacTBOPOB BelIECTB. B Kypce opranmyeckoit
XUMUHM TIPU PACCMOTPEHUU PEAKIIMOHHON CHOCOOHOCTH COEAMHEHUMN
yaessiercsi 0oco00e BHUMAaHHME BOIpPOCaM 00 3JEKTPOHHBIX 3PQeKTax, o
B3aMMHOM BJIMSSHUM aTOMOB B MOJIEKYJaX M MEXaHHM3MaxX peakKlMi.

Oco0oe 3HaueHue MMEET TO, YTO Ha COAEpP)KaHHUE KypCOB XHMHHU
yIIyOJEHHOTO YPOBHSI M3YYEHHMSI JUIsl KJIACCOB OINPEAEIEHHOTO MPOQPUILS
(1aBHBIM 00pa30M Ha UX CTPYKTYpPY M XapakTep JONOJHEHUN K oOen
CUCTEME TMPEAMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXKHBIE
npenMerTbl. Tak, Hampumep, B COAEpKAHUM INpeaMera i KIIacCoB
XUMUKO-(pu3nyeckoro mnpoduias O0dbIIOe 3HaYeHue OyayT HMETh
AJIEMEHThl ydyeOHOro marepuana no oOwed xumud. [lpu uzydyeHuu
npeIMeTa B JaHHOM CIIy4ae akIeHT OyJeT CJeNaH Ha OOLIHOCTh METO/IOB
NO3HAHUsA, OOIIHOCTh 3aKOHOB M TE€OPUW B XMMHUHU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsE Teopus (MOJEKYJsipHass Teopusi B (PU3HKE), 3aKOHBI
COXPaHEHUs] MacChl M 3HEPrUH, 3aKOHbl TEPMOJIMHAMHKH, JIEKTPOJIN3a,
IpeJICTaBICHUS 0 CTPOEHUU BELIECTB U Jpyroe.

B TO ke BpeMs B coIep)KaHUM IpeIMeTa Ijisl KJIacCOB XHWMHKO-
ounonoruyeckoro mnpoduis OonblIMKA yIAENbHBIA BeC OyleT HWMETh
opraHuveckas xumus. B 3ToMm ciayyae mpenocTaBisieTCss BO3MOXKHOCTh
Uit 06oree OOCTOSTEIBLHOTO PACCMOTPEHUS XMMHUYECKOM OpraHu3anuu
KJIETKH Kak OHOJIOTMYECKOW CHCTEMbI, B COCTaB KOTOPOM BXOIST, K
OpUMEpPY, TaKUE€ CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIHIbI, OEJKH,
YIJIEBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cocTaBe
U CBOMCTBaX MPEICTABUTENEH OCHOBHBIX KIJIACCOB OPraHUYECKUX
BEUIECTB CIYy>KaT OCHOBOM I HW3Y4YEHUS CYLIHOCTH IPOLECCOB
¢dorocuHTeE3A, JIbIXaHUS, NUIIEBapEHHUS.

B nmnnane ¢opMupoBaHUST OCHOB HAay4YHOIO MHUPOBO33PEHUS,
OCBOEHUSI OOILEHAyYHBIX METOJIOB IMO3HAHMS M OIbITA MPAKTUYECKOTO
OPUMEHEHUS HAy4YHbIX 3HAHUWA UW3y4YeHHe MpeameTa «XHUMHs» Ha
yIIIyOJEHHOM YPOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBA3SX C YUEOHBIMU
npeIMeTaMH,  BXOAAIIMMHM B COCTaB  IPEIMETHbIX  oOnacteit
«EcrecTBeHHO-Hay4yHble MpeaMEThDy, «Marematuka U UHQOpMATHKA» U
«Pyccknii A3BIK u JUTEpATypay.

[Tpyn wm3ydyeHun yuyeOHOro mnpeamera «XuUMHUS» Ha YrIyOJIEHHOM
YpPOBHE TakKXe, KaKk Ha YpPOBHE OCHOBHOTO U CpPEIHEro OOLIero
oOpazoBanus (Ha 0a30BOM ypOBHE), 3ajaueld MEPBOCTENEHHOUN
3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB HAyKHW XMMHUHU Kak 00JiacTu
COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUECKON JESITEIbHOCTH YeJIOBEKa
Y OIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue 3Tou 3a1a4n Ha
yDIyOJEHHOM YPOBHE HW3YyYEHHMs MpeaMeTa MpeanoiaraeT peaiu3aluio
TaKuX IIeJIeH, KaK:

(dbopMUpOBaHUE MPEACTABICHUI: O MarepuaIbHOM EIUHCTBE MHpA,



3aKOHOMEPHOCTSIX M MO3HABA€MOCTH SIBJIEHUN MPHUPOJIBI, O MECTE XUMHUU
B CHCTEME E€CTECTBEHHBIX HayK M €€ BeAylled pojii B 00eCHeueHUU
YCTOMYMBOTO  pa3BUTHSl  YEJIOBEYECTBA: B  PEIICHHMH  IpoOseM
AKOJIOTUYECKOM, SJHEPreTUUECKON U MUILEBON 0€30IaCHOCTH, B Pa3BUTHHU
MEAUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX MCTOYHHKOB 3HEPIHH,
B 00€CIEYEHUH PAMOHAIIBHOTO MPUPOIONOIb30BaHUA, B POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYypbl YEJIOBEKa, a TAKXKE HKOJIOTHYECKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3JI0POBbI0 U MPUPOJHOMN Cpelne;
OCBOCHHE CHCTEMbl 3HAHWH, JIEKAIMX B OCHOBE XUMHYECKOU
COCTAaBJISIOLLEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(yHITaMEHTAJIbHBIX MOHATHUH, 3aKOHOB U TEOPH XUMHH, COBPEMEHHBIX
IPEJICTABICHUN O CTPOEHUHU BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJAMOJEKYJISPHOM, O TEPMOJUHAMUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUs XMMUYECKUX pEeakiuil, o
XMMUYECKOM PpaBHOBECHHM, pPACTBOpPaX M JAMCHEPCHBIX CHCTEMax, 00
o0lMX  HAy4YHBIX  MNPUHIOMOAX  XUMHYECKOTO  IPOU3BOJCTBA;
dhopmupoBaHue y 00y4aromuxcsi OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKHX 3HAHUU IS OOBSICHEHHS
KJIFOYEBBIX M€ M MPOOJIEM COBPEMEHHOW XUMMH, JJIs OObSICHEHUS U
IPOTrHO3UPOBAHMS SIBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
rPaMOTHOTO  pELIeHHUs  IpoldiieM, CBS3aHHBIX  C  XHUMHEH,
IPOTrHO3UPOBAHMS, aHAJIM3a M OLEHKU C TMO3ULHUA 3KOJIOTHYECKOU
0€30MacHOCTH  MOCJHEACTBUM ~ OBITOBOM M NPOU3BOACTBEHHOM
NEeSATENbHOCTH YEJIOBEKa, CBA3aHHOW C XUMHUYECKHM IPOU3BOJICTBOM,
UCIIOJIb30BAHUEM U MEepepadOTKOM BEILIECTB;
yoIyOJieHue MpPEACTaBICHUHA O Hay4yHbIX METOJaX I1O3HaHMS,
HEOOXOIMMBIX ISl NPHOOPETEHHs] YMEHUW OpPHEHTHPOBATHCS B MHUPE
BEUIECTB U OOBSICHEHUS XMMHYECKUX SIBICHHUHA, HMEIOIIUX MECTO B
OpUpose, B MPAKTHUECKOM JNEATEIbHOCTH M IOBCEJHEBHOM JKHU3HHU.
B nmane peanuzauMd TEpPBOOYEPEAHBIX BOCHHUTATENBHBIX U
pa3BuBarOMX (YHKIMI IEJIOCTHOM CHUCTEMbl CpEIHEro O0OIIero
oOpa3zoBaHusd MpU H3YYEHUM Mpeamera «XUMHUsS» Ha YNIyOJIEHHOM
YpPOBHE 0COOYIO0 aKTyaJbHOCTh MPUOOPETAIOT TaKUE LIeJIU U 3aJa4H, KaK:
BOCIIUTaHHUE YOEXKIEHHOCTU B MO3HABAEMOCTH SIBJIEHUM MPUPOIBL,
YBOXEHUS K MpPOLEcCy TBOpYECTBA B OOJACTH TEOPETHUYECKUX M
OPUKJIAJHBIX UCCIIEOBAaHUN B XUMHUHU, (POPMUPOBAHHE MHPOBO33PEHHS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO  pa3BUTUS  HAyKH;
pa3BUTHE MOTHBAllMM K OOYYEHHUIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAaMOBOCHHMTAaHUIO  HAa  OCHOBE  YCBOCHHS
0011e4eNI0OBEYECKUX LEHHOCTEMH;
pa3BUTHE [O3HABATEJIbHBIX HMHTEPECOB, WHTEJUIEKTYaJbHbIX U
TBOPYECKUX CHOCOOHOCTEH oOydarouxcs, (POpPMUPOBAHUE Yy HUX
CO3HATEJIbHOTO OTHOILIEHUS K C€aMOooOpa30BaHUIO M HENPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBHIO YCIEHIHOW MNpOPEeCCHOHAIBHOU U
OOILIECTBEHHON JNI€ATENIbHOCTH, OTBETCTBEHHOI'O OTHOILUEHHUS K CBOEMY
3I0pOBbIO M MOTPEOHOCTH B 3J0pOBOM  oOpa3ze  KU3HH;
(dbopMupoBaHue yMEHUI u HaBBIKOB pa3yMHOTO
IPUPOIONIOIb30BAHMS, pa3BUTHE AKOJIOTUYECKON KYJBTYPBIL,
OpUOOpPETEHHE  OMbITa  OOIIECTBEHHO-NOJIE3HONM  DKOJIOTMYECKOM
NEeSATENbHOCTH.
OOmiee 4yucaO YacoB, NPEIYCMOTPEHHBIX ISl M3yYEHHUS XUMHUHU Ha



yIIyOJICHHOM ypOBHE CpeAHero obmiero oopazoBaHusi, cocrasiseTr 204
yacoB: B 10 kmacce — 102 gaca (3 gaca B Hemenro), B 11 kmacce — 102
yaca (3 Jaca B HEJIENIO)

COAEPXKXAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKAA XUMUs
TeopeTnueckue OCHOBBI OpraHuvecKoi XMMHUH.

[Ipeamer W 3HAYEHHE OPraHUYECKOM XUMUH, IPEACTABIECHHUE O
MHOT000pa3uu OpraHUYECKUX COEJIMHEHUH.

DNEKTpOHHOE  CTPOEGHHME aromMa yIiepoja: OCHOBHOE U
BO30YyXJAEHHOE COCTOSHMS. BajleHTHbIE BO3MOXXHOCTH aToMa yIiepoza.
XUMHYECKas CBSI3b B OPraHUYECKUX COCIUHEHUSX. TUIbl rHOpUIU3aALNU
aTOMHBIX opOuTanei yriepona. Mexanu3Mbl 0Opa3oBaHUs KOBaJICHTHOMN
cBs3M (OOMEHHBIH M JIOHOPHO-AaKLUENTOPHbIN). THUIBI NEpEeKpbIBAHUS
aTOMHBIX opOuTaned, o- u m-cBA3u. OnuHapHas, ABOMHAs M TpoHHas
cBsi3b. CrocoObl pa3pbiBa CBs3EH B MOJIEKYJIaX OPraHUYECKUX BEILECTB.
[lonsatTue o cBOOOJHOM pajaukane, Hykieopuiae U dekTpodue.

Teopus crpoeHns opranvmdeckux coeauHeHnii A.M. bymieposa u
COBPEMCHHBIC MPECTABICHHUS O CTPYKTYPE MOJICKY/. 3HA4YCHHE TCOPHH
CTPOCHHUSI OPTraHUYECKUX COCIMHCHHI. MOIICKYIIpHBIE W CTPYKTYpPHBIC
(opmysbr. CrpykTypHBIC (QOPMYIBI Pa3IMYHBIX BHIOB: pa3BEPHYTas,
COKpaméHHasl, ckenerHas. M3omepus. Buael nm3omepum: CTpyKTypHasd,
IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE Y3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUH  (MHIYKTUBHBIHK W ME30MEpHBbIM  3(PQeKThI).

[IpencraBnenue o Kiaccu(UKAMM OPraHUYECKUX BEUIECTB.
[Tonsitue o QyHkuroHaneHOM rpymnme. [omonorus. T'omonorumyeckue
psanel. Cucremarnueckass HOMEHKJIATypa OPraHWYeCKUX COEAMHEHUI
(IUPAC) wu TpuBHanbHbIE Ha3BaHUS OTACJIBHBIX MPEIACTABUTEIICH.
OcobenHoctu U KJ1accupuKarus OpraHUYECKUX peaKIuii.
OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM B OPTraHUYECKOM XHMMH.
JKCIepMMEHTAJIbHbIE  MeTOAbI  HM3y4YeHHMsl  BellecTB M HX
NpeBpalieHn:

O3HAaKOMJIEHHE ¢ 00pa3liaMy OpraHMYEeCKUX BEUIECTB U MaTepHalaMH Ha
UX OCHOBE, OIBIThl MO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuu (TUIaBJICHUE, OOYIJIMBAHUE U TOPEHUE), KOHCTPYUPOBAHUE
Mojienen MOJIEKYJI OpraHUYECKUX BELIECTB.
YrieBonopoanl.

Ankanbl. lomonorudeckuii psiji ankaHoB, oOmas ¢opmya,
HOMEHKJIAaTypa W HU30MEpHS. BHeKTpOHHoe U TPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJl AJIKaHOB, SP —rH6szm3auH;1 aTOMHBIX OpOuTaiet
yIiiepojia, G-CBA3b. ®u3MuecKie CBOMCTBA ANKAHOB. XHUMHYECKHE
CBOICTBa aJIKaHOB: peakuuu 3aMeIlEHus, M30MEPU3aLINH,
JErUIPUPOBAHMS, LHUKJIM3aL1H, MUPOJIN3a, KpEKHUHTa,
ropenus.lIpencraBnenne 0  MexaHM3Me  peakUMi  PagUuKaIbHOIO
3ameiienud. Haxoxaenne B npupozne. CrocoObl  MOMyyYeHUss MU
IpUMEHEHUE AJIKaHOB.

[Muknoankanel. OOwas Qopmyna, HOMEHKIATypa WU H30MEpUS.
Oco00EHHOCTH CTPOEHUS U XMMHYECKUX CBOMCTB MaJIbIX (LIMKJIOIPOIAaH,
HUKJIO0YTaH) U OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCAH) IUKIOAIKAHOB.
CriocoObl OJTy4eHHs U IPUMEHEHHUE LIUKIJIOATKAHOB.

Ankenbl. lomonoruueckuit psin  ajkeHoB, oOmas ¢dopmyna,



HOMEHKJIATypa. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
QJIKEHOB, Sp ° -rUOpUAM3alMsA aTOMHBIX OpOWTalel yriepona, 6- U Ti-
cBsi3u. CTpykTypHas © TreoMmeTpudeckas (LIUC-TPaHC-) U30MEpHs.
@usznyeckne CBOMCTBA AJIKEHOB. XHWMHMYECKHE CBOMCTBA: PEaKLIHU
IPUCOCIMHEHNUSA, 3aMEIIECHUS B O-TOJOXEHUE MpU JABOMHOW CBS3H,
noymMmepusannu U okucienus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakuuu Ha JBOHHYIO CBsi3b. CrnocoObl MONy4eHUS] UM NPHUMEHEHHE
AJIKEHOB.

Ankaguensl. Kiaccudukauus — ankagueHoB  (CONpPSOKEHHBIE,
U30JIMPOBaHHbIE,  KyMynupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOIO
CTPOCHUSI U XUMHYECKHUX CBOWCTB COMNPSHKEHHBIX AUEHOB, 1,2- m 1,4-
npucoenuHenue. [lonumepuszanust conpspKEHHBIX JueHOB. CrnocoObl
NOJTyYECHHS U PUMEHEHUE AJKaJMCHOB.

Ankunbl. lomonoruueckuil psi  ajkWHOB, o0Omas Qopmya,
HOMEHKJIATYpA M H30MEPHUS. OJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJl aJKUHOB, SP-TMOpHAM3aLUsi aTOMHBIX OpOHUTaneu
yrepona. dusznueckue CBOWCTBA AJKMHOB. XUMHYECKHE CBOMCTBA:
peaky TPUCOCIUHEHUs, TUMEPU3alUU U TPUMEPHU3ALUHU, OKUCICHUS.
KucnorHeie CBOWCTBa alKMHOB, MUMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KadyecTBeHHbIE peaklUK Ha TPOWHYIO CBsA3b. CHOCOOBI MONYYEHUS H
IpUMEHEHUE AJIKUHOB.

ApomaTudeckue YyIriaeBoAopoabl (apeHsl). lomonorudyeckuit ps
apeHoB, o0mIas (Gopmysa, HOMEHKJIATypa U U30MEpUsl. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH30a. DU3HUeCcKue CBOWCTBA
apeHoB. XHMMHMUYECKUE CBOMCTBAa O€H307a M €ro TrOMOJIOTOB: peaKUuu
3aMeIlleHUs B OEH30JIbHOM KOJIbLIE W YIJIEBOAOPOJHOM paJuKaje,
peakiuu  OPHUCOETUHEHUS, OKHCIIEHHE  TOMOJIOTOB OeHzora.
[IpeacraBnenue 00 OpUEHTUPYIOUIEM JCHCTBUM 3aMeCTUTENEH B
OCH30JbHOM  KOJBLE HA  [pUMEpPE  AIKWIbHBIX  PaJHUKaJOB,
KapOOKCHJIbHOM, THJIPOKCWJIBHOW, aMHUHO- M HUTPOrPYIIbl, aTOMOB
rajoreHOB. OcobenHoctu XUMHAYECKUX CBOICTB CTUpOJIA.
[Tomumepuzanust  ctupona. CnocoObl TOMYyYEHHS] UM NPUMEHEHHE
apoMaTudeckux yrieBoaopoaoB.IIpuponssiii ra3. [lonyTtHble HePTsIHBIE
ra3pl. Hegtp u €€ nmpoucxoxaenune. KameHHbI yrojib U IPOAYKTHI €r0
nepepabotrku. CrocoObl mepepaboTku HEPTU: TEPEroHkKa, KPEKUHT
(TepMUYECKHM, KaTalUTHYECKUM), pUPOpMUHT, nHponu3. [IpogykTsl
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKTY pa3IMuHBIMU KJIaccaMu
YIJIEBOAOPOI0B. DJIEKTPOHHOE CTPOCHHE raJIOreHIIPOU3BOHBIX
YIJIEBOJOPOJIOB. Peakuu 3aMeILEeHUs rajioreHa Ha

TUAPOKCOTPYIILY, HUTPOIPYIIly, LUAHOIPYIILy, aMUHOrpynmy. JleiicTBue
Ha TAJOrEHIIPOU3BOAHBIE BOJHOTO M CIMPTOBOTO PaCTBOpA MIEIOYM.
B3anmoneiicTBue AUTraJoreHalkaHOB ¢ MarHueM W IHUHKOM. IloHsATHE O

MCTAJNIOOPTAHUYICCKHUX COCIUHCHUAX. Hcnonp3oBanue
TaJIOTCHIIPOU3BOAHLIX YITICBOOOPOJI0B B 6I>ITy, TCXHUKE W IIPH CHUHTC3C
OpraHUYCCKUX BCIICCTB.

DKCIIepUMEHTAIbHBIE METO/bI M3yYeHHWs BEIIECTB M MX MPEBpalllCHUN:
u3ydyeHue (PU3MYECKUX CBOMCTB YIIIEBOJOPOAOB (pacTBOPUMOCTH),
KAQueCTBEHHBIX  pEaKkUWid  YIIEBOAOPOAOB  PA3NUYHBIX  KJIACCOB
(obGecuBeunBaHue OPOMHOM WMJIM MOAHOW BObI, pacTBOpa NEpMaHraHara
KaJusi, B3aUMOJICHCTBHE alleTWICHa C aMMHAuyHbIM PacTBOPOM OKCHJIA



cepebpa(l)), kauecTBeHHOE OOHApyKeHHE VIJIepoJa M BOAOpPOJa B
OpraHUYeCKHX BEILECTBAX, MOJIYYEHUE STUIICHA U U3YYEHHUE €r0 CBOWCTB,
o3HakomJieHHe ¢ Koiulekuuamu «HedpTts» u «VYromb», ¢ oOpaszuamu
lacTMacc,  KaydykoB M pPE3UHbl,  MOJEIUPOBAHHE  MOJIEKYI
yIJIEBOAOPOJIOB u raJoreHInpOU3BOJHBIX YIJIEBOAOPOJIOB.
Kucnopoacoaepxamme OpraHuveckKue COeUHEeHMS.
[IpenenvHble onHOAaTOMHBIE cUPTHL. CTpoeHUE MOJEKyd (Ha IpuMepe
METaHoJIa U 3TaHoja). ['omonornyeckuii psa, oduias popmysia, U30MepHs,
HOMEHKJIaTypa U kiaccudukanus. dusnyeckue CBOWCTBA MPEIEIbHBIX
OJTHOATOMHBIX CHUPTOB. BoJOpOIHBIE CBA3M MEXAY MOJIEKYJIAMHU
CHOUPTOB. XMMHUYECKUE CBOMCTBA: PEAKIMM 3aMEUICHUs, AeTrujipaTralui,
OKHUCJIEHUS, B3aUMOJICHCTBUE C OPraHMYECKUMH M HEOPraHU4YEeCKUMH
kuciaoramu. KauecTBeHHast peakius Ha OJHOATOMHbIE CIUPTHI. JlelicTBre
ATaHOJIa U METaHOoJia Ha OpraHu3M uenoBeka. CrocoObl MONy4eHUS U
IPUMEHEHUE OAHOATOMHBIX cnUpTOB. IIpocTeie 3huphl, HOMEHKIATYpa U
nzomepusi. OcoOeHHOCTH (U3MYECKUX U XUMHUYECKUX CBOMCTB.
MHoOroaroMHble CIMPTHl — ATUICHINIUKONIb U MIUUEpUuH. Dusnyeckue u
XMMUYECKHE CBOMCTBA: pPEaKkUUH 3aMEUICHUs, B3aUMOJICHCTBHE C
OpraHM4eCKUMH 1 HEOPTaHMYECKUMU KUCIIOTaMH, KaU€CTBEHHAs! PeaKILIUs
Ha MHOroaromMHsle crnupThl. [lpeacraBieHne O MexaHH3ME peakuun
HYKJI€O(QWIbHOTO 3amMelleHusd. JIelcTBUE Ha OpraHu3M 4YellOBeKa.
CriocoObl MoNMyyeHus: U NPUMEHEHHE MHOToaroMHbIX crnupTtoB. denomn.
CrpoeHre  MOJEKyJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNNbl U
OeHzonpHOrO siApa. dusmueckue cpoicTBa (Qenona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB (eHnona. KauecTBeHHbIE peakuuu Ha (QEHOIL.
ToxcuuHocTh (eHona. CrocoObl MOMy4YeHUsT U MpUMEHEeHue (QeHora.
Oenondopmanbaerugias cmonia. KapOoHWUIIbHBIE  COCMHEHUS  —
albJAETUbl U KETOHBL. DJEKTPOHHOE CTPOEHUE KapOOHWIBHOM TPYIIIBI.
[oMonornueckue psapl  anbJIeTUI0B W KETOHOB, oOmmas dopmyina,
u3oMepusi U HoOMeHkiarypa. Dusnmyeckue CBOWCTBA AaNIbJIETHAOB MU
KETOHOB. XHMHYECKHE CBOWMCTBA ajbJErHJIOB M KETOHOB: pPEakUuu
npucoenuHenus. OKHCIIEHUE allbJIETUA0B, KaYeCTBEHHBIE PEaKIMU Ha
anbaerupl. CnocoObl MOyYeHHUs] U IPUMEHEHUE AJIbJIETUI0B U KETOHOB.
OAHOOCHOBHBIE MpeJeNbHbIe KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH
CTPOEHHSI MOJIEKYJl KapOOHOBBIX KHCIOT. M30omepuss u HOMEHKJarypa.
®du3nyeckre CBOMCTBA OJJHOOCHOBHBIX MPEIEIbHBIX KApOOHOBBIX KHCIIOT.
BogoponHbie  cBsi3u  MeXAy ~ MOJIEKYyJaMH  KapOOHOBBIX  KHCIIOT.
XVWMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklMs 3TepuUKaIIH,
pEeaKIMK C yYaCTUEM YIIIEBOJOPOIHOTO pajaukaia. OCOOEHHOCTH CBOWCTB
MypaBbUHOU KUCHOTHI. [IoHSATHE O MPOU3BOAHBIX KapOOHOBBIX KUCIOT —
CHOXHBIX 3¢upax. MHorooOpazue kKapOOHOBBIX KHUCIOT. OCOOEHHOCTH
CBOIMCTB HENpeNeNbHbIX W apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KHCIIOT, THAPOKCUKApOOHOBBIX KHCIOT. [IpeacraBurenu
BBICIIMX  KapOOHOBBIX  KHCJOT:  CT€apuHOBasg, MNaJbMUTHHOBAS,
OJIEMHOBAS, JUHONEBAs, TUHONEHOBASAKUCIOThL. CHOCOOBl MOJIy4YEHUs H
IIPUMEHEHUE KapOOHOBBIX KHCJIOT.
Cnoxuble 3¢upbl. [omonornueckuit psaa, obmas Gopmyna, U30MepHs U
HOMEHKIarypa. dusnyeckne M XUMUYECKHE CBOMICTBA: TUAPOJIH3 B
KHUCJION W LIETIOYHOU Cpejie.

Kupel. CrpoeHue, QuU3NYECKME M XUMUYECKHE CBOWCTBA IKUPOB:
TUAPOIU3 B KUCION U 1enouHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB,



COJEP)KALLMX OCTAaTKM HENpEAENIbHbIX JKUPHBIX KHUCIOT. JKHUpbl B
npupojse. MplJJa Kak CONMM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
neiicteue.O0mass ~ xapakTepucTuka — ymieBogoB.  Knaccudukanms
yIIeBOAOB (MOHO-, AW- W ToJMcaxapuibl). MoHOcaxapuibl: TIIOKO3a,
dbpykTo3a, rajgakrosa, pubosa, aezokcupudosza.duznueckue CBONUCTBA U
HaxoxzaeHue B npupoae. PorocuHTe3. XUMUUYECKHUE CBOMCTBA IIIIOKO3BI:
peakly C y4acTHUEM CHUPTOBBIX U JIbJIETUAHOW TPYIII, CIIUPTOBOE U
MOJIOUHOKHCTIOE OpokeHue. IIpuMmeHeHHe TIIOKO3bl, €€ 3HAYeHUE B
KU3HEJEATEIbHOCTH Opranusma. Jlucaxapuupl: caxapos3a, MajlbTo3a H
nakTo3a. BoccranaBnuBarone M HEBOCCTaHABIMBAIOLIME JIMCAaXapHJIb.
I'maponu3 nucaxapunoB. HaxoxiaeHue B TOpUpone U NPHUMEHEHHE.
[Tonmucaxapunapl: Kpaxmajna, DIMKOTeH M newnonoza.  CTpoeHue
MaKpOMOJIEKYJ KpaxMmaja, IJIMKOT€Ha M LeJUTtoi03bl. Dunyeckue
CBOMCTBA Kpaxmaja W LEJUII0JI03bl. XMMHYECKHE CBOMCTBA Kpaxmana:
TUAPOJIN3, KAyeCTBEHHAs] peakuusi C HOAOM. XHMHUYECKHE CBOMCTBa
LEJUIIONIO3bl: THAPOJN3, ModydeHue 3(hupoB ueunonosbl. ITonstue o0
UCKYCCTBEHHBIX  BOJIOKHaX  (BUCKO3a,  all€TaTHbIA  IIENK).

DKCHEpUMEHTAIbHBIE METO/bl M3YUYEHUsl BEIIECTB M UX IPEBPAILCHUN:
PacTBOPUMOCTb PA3JIMYHBIX CHUPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJIA C
HaTpPUEM, OKHCIEHUE STUJIOBOIO CIUPTa B albJErWJ Ha pPAacKajiEHHOU
MEIHOW MPOBOJIOKE, OKHUCIEHUE STUIIOBOIO CIHMPTA JTUXPOMATOM KaJlUs
(BO3MOXHO HCIIOJb30BAaHUE BUICOMATEPHAIIOB), KAUECTBEHHBIE PEAKIIMH
Ha anpaerujpl (¢ ruapokcuaoM auammuHcepeOpa(l) u ruapoxcuaom
menu(Il)), peaknust muuepuna ¢ rugpokcugom meau(ll), xummyeckue
CBOMCTBA pPAcCTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEWCTBHE pacTBOpa
DTI0KO3bI ¢ ruapokcugom meau(Il), B3aumoneiicTBue kpaxmalia ¢ UOAO0M,
pelieHre IKCIEePUMEHTANBHBIX 3a/1a4 Mo TeMaMm «ChupTbl U (DEeHOIbY,

«KapboHoBbIE KHUCJIOTBI. CioxHbIe 3(upb.
A3orconepikamue OpraHu4ecKue COeUHEeHMS.
AMHMHBI — OpraHMuYecKue TMpOM3BOAHbIE ammuaka. Kiaccudukanus

aMUHOB: anudaruyeckre U apoMaTHYECKUE; MEPBUYHbBIEC, BTOPUUYHBIE U
TpetuuHbie. CTpoeHHe MOJeKysl, of0mas ¢opMmyna, U30Mepus,
HOMEHKJarypa M (Qu3nyeckue cBoicTBa. XHMHYECKOE CBOWCTBA
anu(paTUYEeCKUX aMUHOB: OCHOBHBIE CBOWCTBa, aJKWJIMPOBAHUE,
B3aMMOJICICTBHE TEPBUYHBIX AMHHOB C Aa30TUCTOW Kuciaorou. Comm
AJKUIaMMOHHMSL.

AHUIIMH — MpeACTaBUTENb AMHHOB apoMaruyeckoro psnga. Crpoenue
aHwiInHa. B3auMHOe BIMsSHHME Tpynn aroMOB B MOJIEKYJIE aHWJIMHA.
Oco0EHHOCTH XMMHMYECKUX CBOMCTB aHMiMHA. KauecTBEeHHbIE peakiuu
Ha aHuWiuH. CrnocoObl MONy4YeHUss MU NPUMEHEHHE alu(aTu4ecKux
aAMUHOB. [Tonyuenue aHWIMHA u3 HUTpOOEH301a.
AMMWHOKHCIIOTHI. Homenknarypa U U30MEPHUSL. OtnenbHbIE
IPEICTaBUTENN 0-aMUHOKHCIIOT: TIHMIMH, aJlaHuH. DU3ndeckrue cBOMCTBA
AMUHOKUCIOT. XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT KakK am(pOTEpHBIX
OpraHUYEeCKUX COEIMHEHMH, peaklMs MOJIMKOHJEHCAalUHU, 0Opa3oBaHUE
NENTUIHOW CBSI3U. buonormyeckoe 3HaueHHE aMUHOKHUCIOT. CUHTE3 U
TUAPOJIA3 NENTHUIOB.

benku xak npupogHsie nonuMepsl. [lepBuuHas, BTopuyHas U TPETHUHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJKOB: THAPOJIU3,
JieHaTyparus, KaueCTBEHHbBIE peakiuu Ha OenKu.



DKCHEpUMEHTAIbHBIE METO/bl M3YUYEHUsl BEIIECTB M UX IPEBPAILCHUN:
pacTBOpeHUE OEJIKOB B BOAE, J€HATypauusi OEJKOB IpPH HAarpeBaHUH,
LBETHbIE pPEaKIMU Ha OEJIKH, PEIICHHE HKCIEPUMEHTAIbHBIX 3aJad IO

TeMaM «A3oTcoaepxaiine OPTraHUYECKHUE COECIUHEHUS u
«Pacro3zHaBanue OPTraHUYECKUX COECIUHEHUNY.
BbicokoMouieKyJISIpHBbIE coeIMHEeHUA

OCHOBHBIE TIOHSTHSI XUMHUU  BBICOKOMOJIEKYJISIPHBIX — COEIMHEHHUM:
MOHOMEp, TMOJHMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJMMEpPHU3ALINH,
cpenHsAss  MoJjekyaspHas ~ Mmacca.  OCHOBHblE  METOABl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUI — MOJINMEPHU3ALIHS U
HOJIMKOH/ICHCAIHS. [TonumepHsbie MaTepUaIbI. [InacTmaccsl
(MOAMATWIIEH,  MOJUOPONMWIEH,  NOJMBHUHWIXJIOPUA,  IHOJUCTUPOI,
NOJIMMETUIIMETAKpUJIAT,  MOJMKAapOOHAThl,  MOJUATUIIEHTEepedTanar).
YTunuzauusa W nepepadbOoTKa IUIACTHKA. DJIACTOMEPBI: HAaTypaJbHBIM
KayyyK, CHHTETUYECKHE Kayuyyku (OyTaJMEeHOBBIH, XJIOPOIPEHOBBIH,
W30IPEHOBBINA) U CWIMKOHBIL. Pe3nHa. BoiokHa: HarypalibHbIE (XJIOMOK,
HIepCTh, IIENK), HMCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE BOJIOKHO),
cuHTeTHueckue (karmpoH u JaBcaH). llomuMepbl  chenuaIbHOTO
Ha3HaueHus:  (TedUIOH, KeBJIap, DJIEKTPOMPOBOMASIIME  MOJUMEPHI,
OunopasyaraeMbi€ MOJIUMEPHI).

DKCHEpUMEHTAIbHBIE METO/bl M3YUYEHUsl BEIIECTB M UX IPEBPAILCHUN:
O3HAKOMJIEHHE C 00pa3lamMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIacTMacC, KaydyyKOB, PELIEHUE 3KCIEPHUMEHTANbHBIX 3aJad IO TEMe
«Pacnio3HaBanue riacTMacc u BOJIOKOH.
Pacuérnslie 3a/1a4u.
Haxoxnenue momnekyasspHOM (OpMyJIbl OPraHMYECKOTrO COEIUHEHHS IO
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOKJICHUE
MOJIEKYJIIPHON ~ (OpMyJbl  OpPraHMYECKOTO COEAUMHEHUS 10 Macce
(00bEMY) TPOAYKTOB CropaHusi, IO KOJIMYECTBY BellecTBa (Macce,
00bEMY) TIPOAYKTOB pEAKIUU W/WIIM HCXOAHBIX BEILECTB, YCTAHOBIICHUE
CTPYKTYpPHOU (OpMYJIbI OPraHUYECKOTO BEIIeCTBA Ha OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJIYYEHHS, ONpPENEJICHUE JOJH
BbIXOJIa ~ MPOAYKTa  pEaKUMh OT  TEOPETUYECKH  BO3MOXKHOIO.
MexnpenMeTHbie CBSI3H.
Peanmuzanust MeXnpeIMETHBIX CBA3€H IIPU HU3YYEHUM OpPraHUYECKOU
xumuu B 10 Kkjacce ocyliecTBISIETCS Yepe3 MCHOIb30BaHUE KaK OOLIUX
€CTeCTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHATHHA, IPUHITHIX B OTACTBHBIX
npeaIMeTax €CTECTBEHHO-HAYYHOTO UKJIA.
OO0muMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, Hay4HbId (DaKT,
TUIIOTE3a, TEOPHUsl, 3aKOH, aHAJIU3, CUHTE3, Kilaccudukaius, HabIoeHue,
U3MEpEHHE, HKCIIEPUMEHT, MO/JIENb, MOJIETUPOBaHUE.
®duzuka: Marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyIa,
SHEPreTUYECKHl ypOBEHb, BEUIECTBO, TE€JI0, OOBEM, arperaTHoe
COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEIWUYUHBI, €IUHUIIBI H3MEPEHMUS,
CKOpOCTb, DHEPrus, Macca.
buonorusi: kineTka, opraHusM, 3KocHCTeMa, Ouocdepa, MeTadoIu3M,
HACJIE/ICTBEHHOCTb, ABTOTPO(QHBI M TeTepoTpO(HBIA THUN MHUTAHMS,
OpoxkeHue, (QoTocuHTE3, JbIXaHUE, OENKH, VYIJIEBOIAbBI, JKHUPHI,
HYKJIEMHOBBIE KHCIIOTBI, (DEPMEHTHI.

I'eorpadusi: NOJIE3HbIE HCKOIaeMble, TOILIUBO.
TexHonmorus: NUILEBbIE NPOAYKTH, OCHOBBI PAIMOHAJIBLHOIO IHUTAHMS,



MOIOmUC CpeaACTBa, Marcpualibl U3 HMCKYCCTBCHHBLIX W CHHTCTUYCCKHX
BOJIOKOH.

11 KJIACC
OBIIAS n HEOPTAHUYECKAS XUMUA
Teopernueckue OCHOBBI XHMHH.

Atom. CocraB aroMHbBIX sAep. XHUMHYECKMM 3neMeHT. M3oTomsl.
CrpoeHue AJIEKTPOHHBIX OO0OJIOYEK aTOMOB, KBAHTOBBIE YHUCIA.
DOHEpreTMYecKue YypOBHM W MOAYPOBHU. ATOMHBIE  OpOUTANIM.
Knaccudukanuss XuMu4eckux 3jIeMeHTOB (s-, p-, d-, f-ameMeHThl).
Pacnipenenenne 30€KTPOHOB MO ATOMHBIM OpOUTASAM. OJIEKTPOHHBIE
KOH(UTypalid aTroOMOB 3JIEMEHTOB IEPBOrO—4YETBEPTOrO NEPHOAOB B
OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(Urypanuu
MOHOB.  OJJEKTPOOTpULATENIbHOCTh.  [lepuomnueckuit  3akOH U
[lepnonnueckass cucrema xumuueckux amemeHToB JI.M. Menneneesa.
CBs3b IEpHOANYECKOTO 3aKOHA U [leprnoandeckoi CHCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U 00pa3yeMblX HMH
IPOCTBIX M CJIOKHBIX BEIIECTB II0 TPYIIIAM M NEPUOJaM. 3HAYECHUE
NEPUOINYECKOTO 3aKOHa JN. Menneneesa.
XumMu4eckass CBsI3b. BHIbI XMMHUYECKOW CBSI3U: KOBAJEHTHAsl, MOHHAS,
MeTajuimueckas. MexaHu3Mmbl  00pa3OBaHMsI  KOBAJEHTHOM  CBSI3H:
OOMEHHBIH W JOHOPHO-aKLENTOPHBIA. DHEprus U JUIMHA CBS3H.
[TonsspHOCTH, HANPaBIEHHOCTh W HACBHIIAEMOCTH KOBAJECHTHOW CBS3U.
Kparnsre CBSA3U. Bonoponnas CBSI3b. MexmonexkynspHbie
B3aMMOJICUCTBHS. BaneHTHOCTP M BAJIEHTHBIE BO3MOKHOCTH AaTOMOB.
CBs3b  DJEKTPOHHOM CTPYKTYPbl MOJIEKYJI C HUX T'€OMETPUYECKHM
CTpO€HHEM (Ha  TOpUMEpPE  COCOUHEHUW  BJIEMEHTOB  BTOPOIO
nepuoga).llpeacraBnenre o0 KOMIUIEKCHBIX —coeauHeHusx. Cocras
KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTellb, JUIAH/bl. 3HA4YCHHE
KOMIIJIEKCHBIX COEIMHEHU. ITonsaTne 0 KOOPAMHALMOHHOU
XuMHuH.BeniectBa MOJNIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U cBOMCTBa BemiecTB. [lonsaTue o
JTUCIIEpCHBIX cuctemax. McruHHble pacTBopbl. lIpencraBnenue o
KOJUIOUJHBIX  pacTtBopax. (CnocoObl  BBIpQXEHHS  KOHIEHTPALMU
pacTBOpOB: MaccoBas JOJsA BEHIECTBA B pacTBOpE, MOJSIpHas
KOHIEHTpauus.  HacellieHHple M HEHACBIIIEHHBIE  PACTBOPBI,
pacTBOPUMOCTb. Kpucramnoruaparst.
Knaccudpukaums ©  HOMEHKJIarypa  HEOPraHMYECKUX  BEILECTB.
TprBHaNbHBIE HA3BaHUSI OTIEIBHBIX IIPEACTABUTENIEM HEOPTaHWYECKUX
BEILECTB.

Knaccudukanus XUMUYECKUX  pEeakUMid B HEOPraHUYECKOM W
OpPraHWYECKOM XUMHUHU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB; 3aKOH
COXpPAaHEHMS W TPEBPALICHUS DHEPIUM NP XUMHUYECKHUX PEAKLHUAX.
TermnoBbie  3(@exTl  XUMUYECKHX  peakuuid. TepMoxumMuyeckue
YPaBHEHHS.

CKOpOCTh XMMHUYECKOW peakluuu, €€ 3aBUCHMOCTb OT Pa3JIMYHbBIX
¢dakropoB. IoMoreHHole W TreTeporeHHble peakuuu. Karamuz wu
KaTaJIn3aTOPHI.

OOparumble U HeoOpaTUMble peakIUMU. XHUMHUYECKOE paBHOBECHE.
Koncranra xumumueckoro paBHoBecus. @DakTopsl, BIUAKOLIME Ha
MOJIOKEHUE XHMMMYECKOTO PABHOBECHA: TEMIEpATypa, MJaBJIECHUE U



KOHIIEHTpAllUX BEIIECTB, y4YacTByroUmMx B peakiuu. [lpunmun Jle
[Tarenbe.

Onektponautuyeckas aucconuanus. CuibHbIE U Ci1a0ble AIEKTPOJIUTHI.
Crenenp mucconmanmu. Cpena BOIHBIX — pacTBOPOB:  KUCJIOTHas,
HeWTpalbHas, MienouHas. Bopoponsbeiii mnokazarens (pH) pacrtBopa.
['maponus COJIEH. Peaknnn MOHHOTO oOMeHa.
OKUCINTENBLHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIICHUS.
Okucnautenr W BoOccTaHOBUTENb.  [Ipoueccel  okucieHuss U
BOCCTaHOBJICHUA. BaxxHeulme OKHCIMTENM W BOCCTAHOBUTENU. Meron
ANIEKTPOHHOTO OanaHca. DJIEKTPOJU3 PACTBOPOB M PACIIABOB BEILECTB.
DKCIEPUMEHTAJILHBIE METO/bl M3YUYEHUSI BEUIECTB U WX IMPEBPAILCHUI:
pazyioKeHue NepoKCcHaa BOAOPOIa B MPUCYTCTBUU KaTaau3aropa, MOJACIIH
KPUCTAUIMYECKUX PEIIETOK, MPOBEACHUE pEaKIMii HOHHOrOo OOMEHa,
ONpe/ieNICHUE Cpelbl PACTBOPOB C TOMOIIBI HHAMKATOPOB, U3y4YCHUE
BJIUSIHUSI PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUU U
MOJIOXKEHUE XUMHUYECKOTO PaBHOBECHSI.
Heoprannueckas XUMUS.
[lonoxenne HemeTtawioB B Ilepuonnuecko CHCTEME XUMHUYECKHX
anementoB JI.VMI. MenneneeBa U OCOOEHHOCTHM CTPOEHHSI HMX aTOMOB.
du3nyecKkre CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETAIOB (Ha
npuMepe  KucCJIopoja, Cephl, dbochopa u  ymiepona).
Bonopoa. Ilonydenue, ¢puzndeckue U XUMHUUYECKUE CBOMCTBA: PEaKIUU C
ME€TajulaMd U HEMETAJIJIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | MIApUIBIL.

TornvBHBIE 3JIEMEHTBHI.
["anorensl. Haxoxaenue B mpupoze, Crocoobl MoaydeHus1, Pu3ndeckue u
XAMUYECKUE CBONCTBA. ["aioreHoBOOPOIBI. Baxueimue

KHUCIIOPOZICO/IEpKAIIMEe COeAMHEHUs] rajnoreHoB. JlaboparopHble
IPOMBIIUIEHHbIE ~ CHOCOOBI  MOJIyYeHHs] TaJlloreHoB. lIpuMeHeHue
raJIorTeHOB u 170.4 COCIMHECHUMU.
Kucnopon, 030H. JlaboparopHbie ¥ IPOMBIIIUIEHHBIE CIOCOOBI MOTYUYECHUS
kuciopona. dusnueckue M XUMHUYECKHME CBOMCTBA U IPUMEHEHHE
KHCIIOpOia U 030Ha. Oxcupl U MIEPOKCHU/IBI.
Cepa. HaxoxzaeHue B mpupoje, CrnocoObl mMoiiydeHus, (U3MYECKUEe U
xumuueckue cBoictBa. CepoBopopon, cyinbduasl. Okcua cepoi(1V),
okcug cepbl(VI). CepHucras u cepHas KUCIOTHI U uX coyii. OCOOEHHOCTH
CBOWMCTB CEpHOM KHUCIOTHL. [lpumeHeHne cepbl U €€ COCIUHEHHI.
A3zor. Haxoxnenue B mpupoge, crnocoObl MOIy4YeHUs, (PU3HUECKUE H
XMMHUYECKHE CBOMCTBA. AMMHUAK, HUTPpUAbL. OKCUJIBI a30Ta. A30TUCTAs U
a30THasi KUCJIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOW KHCIOTHI.
[Ipumenenue a3zota W €ro COCIUHEHUH. A3OTHBIE YIOOpEHUS.
®docdop. Haxoxnenue B npupojie, cnocoObl MoiayueHus, GU3nyeckue u
xumuueckue cBorctBa. Dochunst u  dochun. Oxcunbl  docdopa,
dbochopnas kwuciora u e€ conu. Ilpumenenue d¢ochopa u ero
COEJIMHEHUH. docdopHbie yaoOpeHwusl.
VYrnepon, HaxoxkAeHUE B MNpUpoje. AJIIOTPOIHbIE MOAUGUKAIUY.
®duznyeckre 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB, 0Opa30BaHHBIX
yrnepogom. Okcun yrepoaa(Il), okcun yrepona(IV), yroasHas kuciora
U e€ coiau. AKTUBUPOBAHHBIA yTroJib, aacopOuus.dymiepeHsl, rpades,
yoiepojHble  HaHOTpyOku.  I[IlpumeHeHuMe  MpOCTBIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJIOM, U ero COEJIMHEHHUH.

Kpemuuii. HaxoxxaeHnue B npupoje, crnocoObl Noiay4deHus, Gu3nuecKue u



xumuyeckue cBoictBa. Oxcup kpemHusi(IV), KpemHueBas KHCIIOTAa,
cunukarel. [Ipumenenne kpemHuss u ero coeamHeHu. CTEKIO, €ro
NOJTy4YEHHE, BU/IbI CTEKJIa.
[Tonoxxenne wmetaiioB B llepuogmyeckol CHCTEME XUMHYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOEHHMSI AJIEKTPOHHBIX O0O0JOYEK aToOMOB
metayuioB. OOmme (¢usnueckue cBoilcTBa MetaiioB. [IpuMeHeHue

METaJIOB B OBITY u TEXHUKE. CrimaBbl METaJJIOB.
DNEKTPOXUMUYECKUN PNl HaNpsokeHW MetammoB. OOmme crnocoObl
MOJyYCHHUs] ~ METAJJIOB:  THUAPOMETAJUTYPTHs,  IMUPOMETAJUTYPIHs,

anekTpomeramutyprus. IloHsitue o koppo3un MetaioB. CrocoOsbl
3alIUThl OT KOppo3uu.OO0mas XapakTepUCTHKAa MeETaioB [A-rpynmsl
[leproguueckoil CHUCTEMBI XMMUYECKHMX JJIEMEHTOB. Harpuil m kanuid:
NoJly4eHHe, PU3NYECKUE U XUMUUYECKUE CBOMCTBA, IPUMEHEHUE POCTHIX
BEUIECTB M uX coeauHeHuil. OOmas xapakrepuctuka mertamioB ITA-
rpynnsl [leppogndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB. Maruuii u
KaJblUUi: MOJydyeHue, (QU3NYecKue ¢  XUMHUYECKHE  CBOICTBa,
IIPUMEHEHUE NPOCTBIX BEIIECTB U UX COeNMHEHUHU. JKECTKOCTH BOIBI U
crnocoObl €€ yCTpaHEHUSA.AJIOMUHUNA: TONy4YeHUE, (PU3UYECKHE U
XUMHYECKAE CBOMCTBA, IPUMEHEHWE MPOCTOrO BEIIECTBA M  €r0
coeanHeHui. AMdoTepHbIe CBOMCTBA OKCHJIa M THUAPOKCHUAA aTIOMHUHUS,
TUAPOKCOKOMITIEKCHI  amoMuHMsS. OOIas XapaKTepuCTUKAa METAJIJIOB
no6ounbix noarpynm (b-rpynn) Ilepuoauyeckoil cucTeMbl XUMHYECKUX
neMeHTOB.PU3NYECKME M XHMHYECKHE CBOMCTBA XpOMa U €ro
coequnenuid. Oxcubl u rugpokcu bl xpoma(Il), xpoma(Ill) u xpoma(VI).
Xpomarsl U JIHUXPOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA. [lomydenue u
npuMeHeHue xpoMa.DHU3nyecKkue U XMMUYECKUE CBOWMCTBA MAapraHla U
ero coenuHeHuid. Baxkneitmue coenunenus mapranua(ll), mapranua(IV),
maprana(VI) wu  wmapranma(VII).  Ilepmanranat  kanausi,  €ro
OKHCIIUTENIbHBIE CBOMCTBA. PU3NYECKHE U XUMUYECKHE CBOMCTBA JKeJe3a
u ero coeauHeHuit. Okcuabl, rujgpokcuabl U conu xeneza(ll) u
xene3a(lll). Ilomyyenume W npUMEHEHHE >Kelie3a M €ro CIUIaBOB.
duznueckue M XHMHUYECKHME CBOWCTBA MeEAM U €€ COCIUHECHUM.
[lonmyyenne u npuMeHeHue menu U e€ coenuHeHuid.l{MHK: momydeHwue,
du3nueckue U XUMHYECKUE CBOMCTBA. AM(DOTEpHbIE CBOIICTBA OKCUIA U
TUAPOKCUAA LIMHKA, TUIAPOKCOKOMIUIEKCHI LIMHKA. [[puMeHenue nuHka u
€ro COCIMHEHU.
OKCIIEpUMEHTAJIBHBIE METO/ABI M3y4YE€HUS BEUIECTB U UX IMPEBPAILLECHHM:
u3ydeHrue oOpas3IoB HEMETAIIOB, ropeHue cepbl, ¢ocdopa, xenesa,
MarHuss B KHCIOPOAE, W3y4YEHHE KOJUIEKIMH «MeTamisl U CIUIaBbD,
B3aMMOJICICTBHE WIEJOYHBIX M LIEJIOYHO3EMENBHBIX METAJUIOB C BOJIOM
(BO3MOXHO HCIIOJIb30BAaHUE BUJECOMATEPUANIOB), B3aUMOJECHCTBUE LUHKA
U KeJe3a C paCTBOpPAMM KHUCJIOT M IIEJIOYEH, KaUeCTBEHHbIE PEAaKLUH Ha
HEOPraHMYEeCKUE AHHWOHBI, KATHOH BOXOPOJAa M KAaTMOHBI METAJLIOB,
B3aMMOJICMICTBHE THIPOKCUIOB AIFOMUHUSA U IIUHKA C PACTBOPAMH KHUCJIOT
Y LIEJ0YEH, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «I amoreHsn»,
«Cepa m e€ coenuHeHUs», «A30T U Pochop M HX COEAUHEHUS»,
«Metamabpl MIaBHBIX MNOATPYIHI», «MeTaiibl NMOOOYHBIX MOATPYIID).
Xumust U JKU3Hb.
Ponp xumuM B 00€CHEUEHHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA.
[lonATHE O Hay4YHBIX METONAX IO3HAHUS M METOHOJIOTMH HAy4YHOTO
uccinenoBanusa. HayuyHple NOpUHOMIOBI — OpPraHW3aldd  XMUMHUYECKOIO



npou3BOACTBA. [IpOMBINIJIEHHBIE CIOCOOBI TMOJYYECHHS Ba)KHEUIIHUX
BEUIECTB (HA NpHUMEpe MPOU3BOACTBA aMMHAKA, CEPHOW KHUCIOTHI,
MeTaHoua). [IpombliieHHbIe CIOCcOObI MOYYEHHs] METAJUIOB U CILIABOB.
XHUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpefibl U ero nociencTsus. Ponib
XUMUU B OOECIEUEHUU DSHEPreTHYEeCKOM Oe30MacHOCTU. XHUMUS M
3I0pOBbe uenoBeka. JlekapcTBeHHble cpenctna. [IpaBuina ncnonb3o0BaHus
JIEKapCTBEHHBIX MpenaparoB. Posib XUMHUM B pa3BUTHH MEAULIMHBL. X UMHUS
NUIIM: OCHOBHBIE KOMIIOHEHTBHI, MNHILEBbIE J00aBKH. Poib Xumuu B
oOecnieueHuu nuiieBoil 6ezonacHoctu.Kocmernueckue u napromepHsie
cpenctBa. beitoBas xumus. IlpaBuiia 0€30MacHOrO  MCIHOJB30BAHUS
npenaparoB OBITOBOM XUMHM B T[OBCEIHEBHOM JKM3HU. XUMHS B
CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTepuabl (LIEMEHT, OETOH).
XuMHSIT B CEIbCKOM XO3siMcTBE. OpraHudyeckue W MHUHEpaJbHbIC
ynoOpenusi. CoBpeMEHHbIE KOHCTPYKIIMOHHBIE Marepuaibl, KpackKw,
CTEKJI0, KepamuKka. Marepuansl ajid 3J€KTpOHMKU. HaHoTexHosoruw.
Pacuérnsie 3a/1a4u.
Pacuérpl: Macchl BemecTBa MM 00ObEMa Ta3oB MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WJIM OObEMY OIHOIO U3 YYacTBYIOIIHUX B
peakiu BeUIeCTB, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB
peakiuu, €clii OJHO W3 BEIIECTB HMEET MpUMecH, Macchl (00BnEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJHO U3 BEIIECTB AaHO
B BHJIE PAcCTBOpAa C ONPEACIEHHOM MaCCOBOM J0JIEH PACTBOPEHHOTO
BELIECTBA, MAacCOBOM JOJM W MOJISIPHOM KOHIIEHTPALlMM BEIIECTBA B
pacTBOpe, JOJM BbIXOJA MPOJAYKTa pEaKUUU OT TEOPETUYECKH
BO3MOXKHOTO.

MexnpeameTHbIe CBSI3U.
Peanmuzanuss MeXNpeaMETHBIX CBA3€H MpU H3yYeHUH oO0meil u
HEOpraHnueckon xumuu B 1l Kiacce oOCylIecTBIsSIETCS  Yepes
UCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH, TaKk H
NOHATUH, NPUHATBIX B OTACJBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmuMe ecTeCTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, Hay4HbId (DaKT,
TUIOTE3a, TEOpHUs, 3aKOH, AaHajiu3, CHUHTE3, Kiaccu(uUKalus,
NEPUOAUYHOCTh, HAOIIOAEHHE, U3MEPEHUE, OKCIEPUMEHT, MO/JEb,
MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOINbl, PAJUOAKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKHU
YPOBEHb, BEILECTBO, TEJIO, OObEM, arperarHoe COCTOSHHE BEIIECTBa,
ujeanbHbIi ra3, pU3nyeckre BEeJIMUMHbI, €IUHULIBI U3MEPEHUS, CKOPOCTb,
SHEpPrus, Mmacca.
Buonorusi: kieTka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTadoIu3M,
MakKpO- U MHUKPODJIEMEHTBI, O€JKH, >KHUPbI, YIIEBOAbl, HYKICHMHOBBIC
KHUCIIOTBI, (DEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MMOTOK YHEPTUU B
AKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKONAEMBbIE,
TOILIUBO, pecypchl.
TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTD, MeTaJuLy prus,
CTPOUTEIIbHBIE ~ MaTepUalibl, CEJIbCKOXO3IMCTBEHHOE IPOU3BOJCTBO,
NUIIeBas MPOMBILUIEHHOCTb, (apMaleBTHYECKas MNPOMBIIIIEHHOCTD,
IPOU3BOJCTBO KOCMETHYECKUX penaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX ~ MaTepUaJiOB, 3JEKTPOHHAs  MPOMBILIIEHHOCTD,



HAHOTEXHOJIOTUH.
[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOI'PAMMGLI 110
XUMNUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHNIA

JINYHOCTHBIE PE3VJ/IBTATBI
B cooTBeTCTBUM C CHCTEMHO-IESTEIBHOCTHBIM IMOAXOIOM B CTPYKTYpPE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeAMeTa «XHUMHUS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BbIIEJIEHBI CIEIYIOLUIME COCTABISIOIINE:
OCO3HAaHHME OOYYalOIIUMUCS POCCUMCKOW TPaKJAaHCKOM HJICHTUYHOCTH;
TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPENIEIICHHIO;
HaJu4yue MOTHBAlMU K OOYyYEeHHIO, TOTOBHOCTb W CIOCOOHOCTh
00y4Jaronuxcsi pyKoBOJICTBOBAThCS MPUHATHIMU B OOIIECTBE MPaBUIAMU
M HOpPMAamMy TOBEJCHMS; HAJIUYUE NPABOCO3HAHUSA, HKOJIOTHYECKOU
KYJIBTYPbI; CIIOCOOHOCTh CTaBUTh 1AM U CTPOUTH KU3HEHHBIC TIAHBI.
JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUS MNpEeAMETa «XHUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTH  OMbITA  MO3HABATEILHOM U MPAKTUYECKOU
NEeATENBHOCTH O0yYarolUXCcs B MPOLECCE peaan3alud 00pa3oBaTeIbHOMN
NEATEIIbHOCTH.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS MpPEeAMETa «XHUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTH  OMbITA  TMO3HABATEILHOM U MPAKTUYECKOU
NEeATENBHOCTH O0yYarolMXCcs B MPOLECCE peaan3alnd 00pa3oBaTeIbHOMN

JIESITETLHOCTH, B TOM quCJIIe B qacTH;
1) rPaKIaHCKOI0 BOCIIUTAHUSA
OCO3HAaHMSI  OOYyYalOIMMHUCS CBOMX KOHCTUTYLIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY u MPaBOMOPSAKY;
NPEACTaBICHUS O COIMAJIbHBIX HOpPMaX M MpaBUJIaX MEKIUYHOCTHBIX
OTHOILIEHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEITENBHOCTU IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHHH Y4YEeOHbIX W TO3HABaTEJIbHBIX 3a/ad,
BBIITOJIHEHU U XUMHYECKHAX DKCIIEPUMEHTOB;
COCOOHOCTH MOHMMATh W NMPUHUMAThb MOTHBBI, HAMEPEHMs], JOTUKY U
apryMeHThl JpYyrMX TpH aHAJu3€ pPA3JIUYHbIX BHJIOB  y4eOHOM
NEATEIIbHOCTH;

2) NMaTPHUOTUYECKOI0 BOCIIUTAHUSA:
LEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY W HAyYHOMY HACJIECIUIO
OTE€UECTBEHHOM XUMUH;

YBaXEHUS K IPOLIECCY TBOPYECTBA B 00JACTH TEOPUHM U MPAKTUYECKOTO
NPUIOKEHNS XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTaT
JUIMTEJIbHBIX HAOJIIOEHUHN, KPOIIOTIMBBIX SKCIIEPUMEHTAIbHBIX [TOMCKOB,
IIOCTOSTHHOTO Tpyaa YUEHBIX u IIPAKTHUKOB;

MHTEpeca W NO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHHM WU TOCIEAYIOIIEM
aHanu3e UWHQOpPMALMM O TEPEIOBbIX JOCTHXKEHHUSIX COBPEMEHHOM

OTE€UECTBEHHOM XUMMU;
3) JAYXOBHO-HPABCTBECHHOI0 BOCIIUTAHUA:
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOIO TIOBEJICHUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH
SABJICHUSIMM, W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI u LEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE MOBEJICHHUE U MOCTYNKU CBOUX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM MU C YYETOM OCO3HAHHUS
MOCJIEACTBAN ITOCTYIIKOB;



4) (opmupoBanus KYJBbTYpPbI 310pOBbA:
NOHUMAaHUS LEHHOCTEH 30poBOro M Oe3zomacHOro oOpasa >KW3HH,
HEOOXOIMMOCTH  OTBETCTBEHHOTO  OTHOUIEHUSI K  COOCTBEHHOMY

dusznuecKoMy u MICUXUYECKOMY 3I0POBBIO;
coOnroieHrs mpaBuil 0e30MacHOro0 OOpalIeHusl C BEIECTBAMH B OBITY,
IIOBCETHEBHOMN YKU3HH, B TPYAOBOM JEATEIIbHOCTH;

NOHUMAaHUsl I[IEHHOCTH TMPaBWJI WHAWBHIYaJbHOTO U KOJJIEKTHBHOTO
0€30MacHOTO MOBEJCHHS B CUTYallUsX, YTPOKAIOMINX 3I0POBBIO0 U KU3HU
JIIOJCH;
OCO3HAHMSA  TOCJHEACTBUH W  HENPUATUS  BPEIHBIX  MPHUBBIYCK
(ynorpeOneHus AJIKOTOJIS, HapKOTHUKOB, KypeHHUs1);
TPY10BOT0 BOCIIUTAHMS:
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOM M JPYruxX BHUAAX
NEeSATENbHOCTH;
YCTAaHOBKM HAa AaKTHUBHOE Yy4YacTHE B PEIICHWH MPAKTUYCCKUX 3a/1ad
COIMAJIbHOM HAaIpaBJIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJbI);
MHTEpECa K MPAKTUYECKOMY M3YyYEHHIO MpoQeccuid pa3iMyHOro poja, B
TOM YHWCJI€ HAa OCHOBE MPHMEHEHHUS MPEAMETHBIX 3HAHUU MO0 XUMHH;
yBOKEHUS K Tpydy, JIOAAM Tpyda © pe3yibTaraM TpPYIOBOU
NEeSATENbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBHUIYaTbHOW TPACKTOPUU
oOpaszoBanus, Oyaymed mnpodeccu W pean3alud COOCTBEHHBIX
KU3HEHHBIX TUJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CTIOCOOHOCTEH K

XUMUH, UHTEPECOB u noTpedHOCTEN oO11ecTBa;
6) IKOJIOTUIECKOT0 BOCIIMTAHUSA:
AKOJIOTHYECKH 11€71IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOAEC KaK UCTOYHUKY
CyIIECTBOBAHUS KU3HU Ha 3emie;

ITIOHUMAaHUs TI100aJILHOTO XapakTepa 3KOJIOTHYCCKUX np06neM, BIIUAHUA
OKOHOMHYCCKUX IIPOHCCCOB Ha COCTOSHHC HpPIpOI[HOﬁ u COHH&J’IBHOﬁ

Cpensl;
OCO3HAHUSI HEOOXOAMMOCTH HWCIOJIb30BAHUS JIOCTIKCHHA XUMHU JIJIS
pereHus BOIIPOCOB PaIMOHATBLHOTO HPUPOIOTIONIE30BAHHS;

AKTUBHOIO HENPUSATUS JEUCTBUM, NPUHOCIIIMX BPEI OKPYKAOILIEH
OPUPOIHOM  Ccpele, YMEHUs NPOrHO3UPOBATH  HEOJIArONpUsTHBIE
JKOJIOTMYECKUE  TOCIEACTBUSA  NPEANPUHUMAEMBIX  JEUCTBUA U
IIPENOTBPAILATH UX;

HaJu4usl Pa3BUTOINO SKOJOTMYECKOTO  MBILUIEHUS, OKOJIOIMYECKON
KYJIETYpbl, ONBITAa JACATEIBHOCTH 3KOJIOTMYECKOW HAalpaBIEHHOCTH,
YMEHHUsI PYKOBOACTBOBAaTbCA UMHU B MO3HABATEIBbHONW, KOMMYHHKAaTUBHOU
U COUMAJIbHOM TPAKTUKE, CIOCOOHOCTM M  yMEHHUS  aKTHBHO

IPOTUBOCTOSITh UJE0JI0TUN xemodoouu;
7) LEHHOCTH HAYYHOI'0 NMO3HAHUSA:
MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH u 0OLIECTBEHHOM MPaKTUKH;

NOHUMaHUS CcHeuM(PUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHUpPOBaHMU  PALMOHAIBHOTO HAYYHOTO  MBIIUIEHUS, CO3JIaHUU
LIEJIOCTHOTO TIPEACTABIEHUS 00 OKpYXKAloIleM MHUpPE KaK O EIUHCTBE
IPUPOABI M YEJIOBEKA, B IO3HAHWHM NPUPOAHBIX 3aKOHOMEPHOCTEU U
peleHnn npooiieM COXPaHEHHUS IPUPOJHOTO paBHOBECHS,
yOeXKIEHHOCTH B 0OCOOOW 3HAUMMOCTH XUMHUU [UISI COBPEMEHHOM



UMBUJIM3ALMH: B €€ TYMaHUCTUYECKON HAPABIEHHOCTH U BaXKHOM pOJIU B
CO3/IaHUM HOBOW 0a3bl MaTEPHAIBHON KYJIBTYPBI, B PELIEHUN [TT00ATbHBIX
npoOiieM  yCTOMYMBOIO  pa3BUTHsS  4YEJOBEYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM U 3KOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTHHU
MEAUIMHBI, 00ECIEYEHUN YCJIOBHM YCHEIIHOIO TpyAda U 3KOJIOTHYECKU
KOMQOpPTHOM HKU3ZHU KaX0r0o YJICHA o01iecTBa;
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHUMAHHS CYLIHOCTH METO/IOB
NO3HAHUSA, HCIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIb30BATh MOJy4YaeMbl€ 3HaHUS JUIsl aHAJIM3a U OOBSCHEHUS SIBJICHUN
OKPYAaIOILIEro Mupa 1 NpoUCXOIAIuX B HEM U3MEHEHUM, YMEHUs J1e1aTh
000CHOBaHHbIE 3aKJIFOYEHUSI Ha OCHOBE HAay4YHBIX (DAKTOB M MMEIOLIUXCS
JTAHHBIX C LENbIO MOJTy4YEeHHUSI JIOCTOBEPHBIX BBIBOJIOB;
CHIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BATh XMMHUYECKUE 3HAHUS IS
pemieHuss  OpoOJieM B peajbHbIX  KU3HEHHBIX  CUTyalUsX;
UHTEpeca K  IIO3HAHUIO, HCCIEIOBATEIbCKOM  JESTEIIBHOCTH;

TOTOBHOCTH W CIHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHuI0, K aKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAHHUM 110 XUMUU B

COOTBETCTBHH C KU3HCHHBIMU OTPEOHOCTAMU;
WHTEpPECa K  OCOOCHHOCTSAM  Tpyda B pa3IM4HBIX  cdepax
npodecCuoHaNTbHOMN JESATEIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbI
MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS IPOTPaMMbl 1O XHMHH Ha
ypOBHE CpEIHETO oO1ero oOpazoBaHus BKJTIOYAIOT:

3HaYUMbIe Uil  (POPMUPOBAHHUS ~ MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXIPEAMETHbIE)  OOIICHAYYHBIE  TOHSTHS,
OTpaXkarolllMe LEeJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUU(DUKY
METOJIOB IMO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, DHEPIHs, SBJIEHUE, MPOLECC, CHCTEMa, Hay4yHbId (DaKT,
OPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIEJOBaHUE,
HaOJI0ICHHE, U3MEpEHNE, AKCIIEPUMEHT u IpyTHE);

yYHUBEpCaIbHbIC y4eOHbIe JEUCTBUS (mo3HaBaTelbHBbIE,
KOMMYHUKATUBHBIC, PEryIsTUBHBIC),00ecrieunBaonie GHopMupoBaHUe
(GYHKIMOHAJIBHOW ~ T'PaMOTHOCTM M COLUMAJbHOM  KOMIIETEHUUU
00y4aroIuXxCcs;ClIOCOOHOCTh OOYYAIOIIUXCSI HMCIOIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4yeOHble JEHCTBHUA B [O3HABaTeIbHOM M  COLMAJIBHOW  MPAKT

uke.MeranpeMeTHbIC pe3yNbTaThl OTpaxaroT OBJIJICHUE
YHUBEPCAIbHBIMU yU€OHBIMU MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
peryiasiTUBHBIMU JEUCTBUSIMU.
Ilo3naBaresibHbIE yHHUBepcajibHbIe yueOHbIE nelcTBUs
1) 0a3oBbie JIOTHYECKHe AeHCTBUSA:
CaMOCTOSATENbHO  (OPMYJIUPOBaTh M  aKTyaJU3UpOBaThb MpoOIEMY,
paccmaTpHBaTh eé BCECTOPOHHE;

ONPENENATh LENU AEATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTU C MOCTABICHHBIMU
LEJSIMU;

UCIIOJIb30BATh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIICJIATh XapaKTepHbIE MPU3HAKA TOHATUH M YCTaHaBIMBaTh MX
B3aMMOCBSI3b,  HMCIOJb30BAaTh  COOTBETCTBYIOIIME  TOHSTHS  JUIS
00BsICHEHUS OTJIEIBHBIX (dakToB 17} SBJIICHUU;
BbIOMpATh OCHOBAaHMUS W KPUTEPUU I KiacCU(UKAIMU BEIIECTB U



XUMHYECKHUX peakuuii;
YCTaHABIUBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIAYKTUBHBIE, ACTYyKTHBHBIE, II0
AQHAJIOTUH),  BBIABIATH  3aKOHOMEPHOCTM U IPOTHBOpEUUs B
paccMaTpUBacMbIX SIBICHMSIX, (POPMYJIMPOBaTH BBIBOABI M 3aKIIOYEHHS;
IPUMEHATh B MPOLECCE TIO3HAHMUS  HCIOJIb3yEMblE B  XHMUU
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NPEeoOpa3oBBIBATh MOJIEIbHBIE
IPEJCTABICHNs — XMMMUYECKMM 3HAaK (CUMBOJI) JJIEMEHTA, XUMUYECKas
(opMyna, ypaBHEHHE XUMHUYECKON PEAKUUU — MPU PEIICHUU y4eOHBIX
NIO3HABATEIbHBIX M IPAKTUYECKUX 33134, HPUMEHITh Ha3BaHHbIC
MOJICJIbHBIE IPEICTABICHUs Ul BBISABICHUS XapaKTEPHBIX IPU3HAKOB

U3y4aeMbIX BEIIICCTB u XUMHYECKUX peaKIu.
2) 0a3oBblIe HCCJIeA0BATEIbCKUE nefiCcTBUSA:
BJIAJIETh OCHOBAMU METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUUYECKUX
peaKkuu;

dopMynupoBaTh LE€AM M 33Ja4d  UCCJEIOBaHUSA, HCIOJIb30BaTh
MOCTABJICHHBIE M CaMOCTOSATENbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B
KaueCTBE MHCTPYMEHTA I[IO3HAHUSI U OCHOBBI JJisi  (PopMUpOBaHUS
TUIIOTE3bl 1O TMPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX CYXKICHUM;
BJIAJICTh HABBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIATh 32
XO/IOM TIpoliecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yJIbTar,
dbopmynupoBarh 000OIIEHUSI U BBIBOALI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJabTaToOB MCCIIEOBaHUS, COCTaBIsATh OOOCHOBaHHBIM OTYET O

pOZAEIIaHHON pabore;
npuoOpeTarb ONBIT YYEHUYECKOM MCCIIEOBATEIbCKOM M MPOEKTHOM
NESATENbHOCTH,  MPOSIBISITH ~ CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PpEIIEHUs NPAKTUYECKUX 3ajaad,
IPUMEHEHUIO Pa3ITUYHBIX METOJIOB MO3HAHUA.
3) padora c uHopmManuen:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGOpMALMH (HAYYHO-
NOMyJIsSIpHAs —JIUTeparypa XHMHYECKOIO COAEpXkaHUsS, CIPaBOYHBIE
nocoOus, pecypcel HMHTepHeTa), aHAIM3UPOBaTh  HHPOPMALIUIO
pa3IuMYHBIX BUJIOB U (POpPM NIpe/CTaBlIEHUs, KPUTUUECKH OLICHUBATh €€
JOCTOBEPHOCTD u HEIPOTUBOPEUYNBOCTD;

(opMyIMpOBaTh 3apOChl U MPUMEHSTh Pa3JIMYHbIE METOMBI IIPHU MOUCKE
u otOope nHPopmanuu, HE0OXOAUMOM /JIs BBIIIOJIHEHHS YUEOHBIX 3a]a4

OITPENICIIEHHOTO TUIIA;
npuoOpeTaTh OMBIT UCIOIL30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI " Pa3IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAIbHYIO (QOpMYy MpPEACTABICHUS
uH(popMauKu (CXembl, rpaQuKH, IUarpaMMbl, TaOJWLbI, PUCYHKH H
JpyrHe);

UCIIOJIb30BAaTh HAY4YHbIM $3bIK B KayeCTBE CpEACTBa NpHU pabore cC
XUMUYECKOW MHOpManuen: TPUMEHATh MEXIpeIMeTHbIE (PU3nyecKkue
U MaTeMaTU4YeCKUe) 3HAKM M CHUMBOJBI, (opmynbl, abOpeBHUATYpHI,
HOMEHKJIATypY;

UCIOJIb30BATh  3HAKOBO-CUMBOJMYECKUE  CPEACTBA  HANIAJHOCTH.
KoMMmyHMKaTHBHBIE YHHBepcaJbHbIe yueOHbIe AelCTBUSA:
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TE€MbI B XOAE AHMAJIOra



W/WIM  JIUCKYCCHUH, BBICKa3blBaTh  HUAEH, (OPMYIHpPOBaTH  CBOH
IPEJIOKEHUSI OTHOCUTEIBHO BBINOJIHEHUS MPEUIOKEHHOW —3a/1auu;
BBICTYIIAaThIIPE3CHTALIMEN pPE3YyJIbTaTOB IO3HABATEIbHON J€ATEIbHOCTH,
NOJIyYEHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMM MpPH
BBINIOJJTHEHUM XMMHYECKOIO SKCIEPUMEHTA, MPAKTHUYECKOW pPabOThl MO
UCCJIEIOBAaHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, peaju3alHuHh Y4eOHOro
OpoeKTa, W (POPMYyIUPOBATH BBIBOABI IO pPE3yJbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUN MYTEM CONIACOBAaHUSA NO3UMLHUKA B XOJAE OOCYXICHHUS H
oOMeHa MHEHUSAMH.
PeryasitTuBHbIe YHHBepcaJbHbIe y4yeOHbIEe AeCTBUSA:
CaMOCTOSTENIbHO TUIAHUPOBATh M OCYILIECTBIISITH CBOIO MO3HABATENIbHYIO
JEeSATENbHOCTb, ONPEAEIIsis €€ LeU U 3aJ]a4d, KOHTPOJIUPOBATh U MO MEPE
HEOOXO/IMMOCTH KOPPEKTUPOBATH TMpejiaraéMblii aJrOPUTM JIEUCTBHIMA
OpU BBINOJIHEHUM YYE€OHBIX W UCCIEIOBATENIbCKUX 3a/a4, BbIOMpPATH
HauOosee 3(PQPEKTUBHBIA CIMOCOO MX pEHIeHUs C Y4YETOM MOIYy4YEHUs
HOBBIX  3HAHMM O  BEIIECTBAX M  XMUMHYECKHUX  PEaKLMIX;
OCYILECTBIISATh CAMOKOHTPOJIb JESTEIbHOCTH Ha OCHOBE CaMOaHallU3a U
CaMOOLICHKH.

INPEIMETHBIE PE3VYJ/IBTATbBI
[IpenMeTHbIE pe3ylbTaThl OCBOEHUS MPOrpaMMbl 1O XHMHHM Ha
yriyOJI€HHOM YpPOBHE Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUs
BKJIIOHAIOT crienuduueckue Ajig yd4eOHOro npeaMera « XuMus» HaydHbIe
3HAaHMSI, YMEHHUS U CHOCOOBI IEUCTBUI IO OCBOCHHIO, HHTEPIPETALUU U
npeoOpa30BaHUIO0 3HAHUMN, BHUJIbI ACSATENBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHMSI U MPUMEHEHUIO 3HAHWI B Pa3JIMYHBIX Y4YEOHBIX CUTyalHUsX, a
TAaK)K€ B pEaJbHBIX MXU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C XuUMuel. B
IpPOrpaMMe MO XMMUU MPEAMETHBIE PE3YJbTaThl IPEICTABIEHbI MO TOAaM

U3YyYEHHUS.
10 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckas XHUMHs»
OTPAKAOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUI: O MECTE U 3HAUEHUU OPraHUYECKOU
XUMUU B CHCTEME ECTECTBEHHBIX HAayK M €€ poJidi B OOECIECYEHHH
YCTOMYMBOTO  Pa3BUTHUsSI  4YEJOBEYECTBA B  pELIEHUU  Mpoliem
AKOJIOTUYECKOM, SJHEPreTUUECKON U MUILEBON 0€30IaCHOCTH, B Pa3BUTHHU
MEAUIMHBI, CO3JaHUM HOBBIX MAaTE€PUAJIOB, HOBBIX MCTOYHHKOB 3HEPIHH,
B 00€CIEYEHUH PAMOHAIIBHOTO MPUPOJONOIb30BaHUA, B POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTypbl YEJIOBEKa, a TAKXKE HKOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3JI0POBbIO U MPUPOJHOM Cpelne;
BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHIATHS — XUMUYECKHH 3JIEMEHT, aroM, SApO H
AJIEKTPOHHAsA 000JI0UKa aroma, s-, p-, d-aToMHbIE OpOUTaIN, OCHOBHOE U
BO30Yy X JAEHHOE COCTOSHMS aToMa, TMOpUAM3alUs aTOMHBIX OpOuTasei,
WOH, MOJIEKYyJa, BAJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XUMHUYECKasi CBf3b, MOJb, MOJSpPHas Macca, MOJSPHBIN
00bEM, yIIEpONHBIA cKeneT, (yHKUMOHAJIbHAs TpyIIa, paguKad,
CTPYKTYpHbIE (OpMYIbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJICTHBIC),
U30MEPUSl  CTPYKTypHass M  TIPOCTPAHCTBEHHAs  (reoMeTpuyeckas,
ONTHYECKAs), U30MEPHI, TOMOJIOTHUECKUH PsiJl, TOMOJIOTH, YIJIIEBOJOPO/IbI,
KHUCIIOPOZ- M a30TCOJIEpKAIlUEe OpPraHMYECKUE COEIMHEHHUS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS;



TEOpUH, 3aKkoHbI (mepuomuueckuit 3axkoH J[. W. MenneneeBa, Teopus
CTpoeHUsl opranmyeckux BemecTB A. M. bymiiepoBa, 3ak0OH COXpaHEHHMs
Macchl BEIIECTB, 3aKOH COXPAaHEHUS W NPEBPAILCHUS DSHEPrUu MpH
XUMHUYECKHX PEAKLHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAaHUSA, JIekKAllMe B  OCHOBE IIOHUMAaHUSA
IPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKHX SIBJICHUH; MPEICTABICHUS O
MEXaHM3MaxX  XUMUYECKMX  pEakUuid,  TEPMOAMHAMHYECKUX  H
KMHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aUMHOM BIIUSHUU
aTOMOB M TpPYyIIl aTOMOB B MOJIEKYylaX (MHAYKTUBHBIA U ME30MEPHBIN
s dextor, opueHtantel I u Il poma); dakTomoruueckue CBEACHUS O
CBOMCTBaX, COCTaBe, TMOJYyYEHHUH U OE€30MaCHOM HCIHOJb30BAHUH
BOXHEHIINX OPraHMYECKUX BEHIECTB B OBITY M NPAKTUYECKOU
NESATENbHOCTH 4YEJOBEKa, OOIIMX HAyYHbIX MPUHUUIIAX XUMHUYECKOTO
IpOU3BOJCTBAa (Ha MpUMEpEe MNPOU3BOACTBA METaHOJA, IMepepadboTKH

He(TH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBIABISITH  XapaKTEpHbIC MPU3HAKHU
MOHSITUH, yCTaHABJIMBATh ux B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIME MOHSTHUS MIPU ONTUCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYECKUX COCIMHECHU;

c(hopMUPOBAHHOCTH YMEHUI:

MCIIOJIB30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JUJISL COCTABIEHUS MOJIEKYJISAPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (opmyin
OpraHUYECKUX BEILIECTB;

COCTaBJIATb YPAaBHEHUS XUMHYECKHMX PpEAKUUM M PaACKpbIBaTh HX
CYIIHOCTb: OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIHUH OCPEACTBOM
COCTABJICHHSI 3JICKTPOHHOTO OajaHca 3THX PEaKUWi, peakiuii HOHHOTro
oOMeHa IMyTEM COCTABICHHS MX MONHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHHI;

W3rOTaBIMBAaTh  MOJEIM  MOJIEKYJl  OPraHMYECKHX  BEIIECTB  JUIS
WUIKOCTPAlMM WX XHMHMYECKOTO M IPOCTPAHCTBEHHOIO CTPOCHMS;
C(hOpMHPOBAHHOCTh  YMEHMI:  yCTAaHaBIMBaTh  MPHUHAJICKHOCTD
V3YYEHHBIX OPraHMYECKHX BEHIECTB II0 MX COCTaBy M CTPOEHHUIO K
ONpe/IeNIEHHOMY KJIacCy/TpyINe COCIUHEHUM, JaBaTh UM Ha3BaHUS 10
cuctemarnueckoir HoMmeHknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIE
Ha3BaHWs [UIS OTHEIBHBIX MNPEICTABUTEIEH OPraHMYECKHUX BEIIECTB
(3TUNIEH, AaUeTWJIeH, TOJYyOJ, DIHULIEPUH, OSTUJIECHIIHMKONb, (HEHO,
(dopManbaerus, aleTaabIeruj, aleToH, MypaBbUHas KUCIOTA, YKCyCHas
KHCJIOTA, CTEapUHOBAsA, OJICMHOBAs, MAJbMUTHUHOBASI KUCJIOTHI, IIIMIIMH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, aHWIWH, JTUBUHWI, WU30IPEH, XJIOPOIPEH,
CTHPOJI 151 JpyTHe);
C(hOPMHPOBAHHOCTh YMEHHUSI ONpPENENsATh BHJ XHWMHUYECKOHM CBA3U B
OpraHUYEeCKHUX COETMHEHMX (KOBAJICHTHAsI U MOHHAS CBS3b, G- U M-CBSA3b,
BOAOpPOAHAS CBSI3b);
c(hOpMHUPOBAHHOCTh YMEHMS MPUMEHATH IMOJIOKEHHUSI TEOPHUH CTPOECHUS
opranunveckux BemiectB A. M. bytneposa aig 00ObsiCHEHUSI 3aBUCUMOCTH
CBOMCTB BEILIECTB oT 1704 cocrasa 17} CTPOEHUS,
C(hOPpMHPOBAHHOCTh YMEHUH XapakTEepHU30BaTb COCTaB, CTPOECHHE,
¢u3nueckue W XHMMHYECKHE CBOMCTBA THUIMYHBIX MpeICTaBUTENEH
Pa3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, LIMKJIOAJIKAHOB,
AJKEHOB, AaJKaJWCHOB, aJKWUHOB, AapOMAaTUYECKUX YIJIEBOIOPOJIOB,
CIUPTOB, AQJIbJIETUAOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX H



CJIOKHBIX 3(DUPOB, KUPOB, HUTPOCOCAUHEHUN U AMUHOB, aMUHOKHCIIOT,
OenKoB, yIIeBOAOB (MOHO-, IU- W MOJUCAXapuIOB), WILIIOCTPUPOBATH
TEHETUYECKYIO0 CBSI3b MEXIYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi ¢ HCMOJIb30BaHUEM CTPYKTYPHBIX (opMyI;

c(hopMUPOBAHHOCTh YMEHHSI MOATBEPXKIATh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYeCKUX
COEMHEHUN OT KPAaTHOCTU U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBS3M),
B3aMMHOIO BJIMSHUS aTOMOB U TPynI aroMOB B  MOJIEKYJax;
c(hopMUPOBAHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHUKU
YIJIEBOJIOPOJITHOTO ChIpbs (HE(PTH, MPUPOJHBIN ra3, yroyib), CIOCOOBI €ro
nepepaboTKu M MPAKTUYECKOE MPUMEHEHUE IPOIYKTOB MepepadOTKH;
c(hOpMUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHUM O ECTECTBEHHO-

Hay4YHbIX  METoAax  I[O3HAaHMS  —  HaOMIOACHUHM,  HM3MEPEHHH,
MOJIEJIMPOBAHUH, SKCIIEPUMEHTE (PEalbHOM M MBICIEHHOM) M YMEHHUS
IPUMEHSITh 3TH 3HAHMS;

c(hOpMHPOBAHHOCTh yMEHUs IPUMEHSATHOCHOBHBIE onepauuu
MBICIIUTENILHON ~ JIEATETbHOCTH — AaHaJdUu3 MW CHHTE3, CpaBHEHHUE,

000011IeHre, CUCTEMATU3alMI0, BBISIBJICHUE MNPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — ISl M3YYCHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIUU;
c(OpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XHUMHUYECKHX
3HAHUH C TIOHATUSAMU U TPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX
npeIMeToB Uil 0ojee  OCO3HAHHOIO  [OHUMAaHUS  CYIIHOCTH
MaTepUAIbHOTO €IMHCTBA MHpPA, MCHOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYECKOM XUMHUH ISl OOBSCHEHUS W TPOTHO3WPOBAHUS SIBJICHHIA,
UMEIOINX €CTECTBEHHO-HAYYHYIO PUPOY;
c(hOpMUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUYETHl MO XUMHUYECKUM
dopMynaM M ypaBHEHHSIM XHMUYECKUX PEAKIHA C HCIOIb30BaHUEM
dbuznyeckux BenuyuH (Macca, 0oOBEM Tra3oB, KOJMYECTBO BEILECTBA),
XapaKTepU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUYETHI MO
HAXOXKJICHUIO XUMUYECKON (POpMYJIbI BEIIECTBA MO U3BECTHBIM MacCOBBIM
JO0JSIM  XUMHUYECKUX DIIEMEHTOB, NPOIYKTaM CrOpaHus, IUIOTHOCTU
ra3zo00pa3HbIX BEIIECTB; CPOPMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH,
aHAJIM3UPOBATh M OLIEHMBATH C MO3MUIMI HKOJIOTMYECKON O€30MacHOCTH
NOCJIEICTBUSI OBITOBOM M TNMPOU3BOACTBEHHOM NEATEIbHOCTH YEJIOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB, UCHOIb30BATHIIONYUCHHBIC 3HAHUS
JUTS TIPUHSTHS TPAMOTHBIX PEIIeHUH MPOOJieM B CUTYallUsAX, CBI3aHHBIX C
XUMHEH;

C(hOPMUPOBAHHOCTh ~ YMEHMI:  CAMOCTOSITENIbHO  IUIAHUPOBaTh U
IPOBOJUTh XUMUYECKUN SKCIIEPUMEHT (NOJyYeHHE M M3YUYCHHE CBOWCTB
OpraHMYEeCKUX BEUIECTB, Kau€CTBEHHBIE pEAKIMH  YIJIEBOJIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPKAIIUX OPraHUYECKHX BEIIECTB,
pelIeHre IKCIEePUMEHTANIBHBIX 3a/1a4 MO PAaclO3HABAHUIO OPraHUYECKHUX
BEUIECTB) C COOJIONEHMEM MpaBWJ 0€30MacHOro  OOpalleHus ¢
BEUIECTBAMHU M JIaDOpaTOPHBIM 000OpyIOBaHUEM, (DOPMYIHPOBATH LENb
UCCJIEIOBAHUsA, TMPEJICTaBIATh B pa3IMyHOM (Qopme pe3ynbraThl
AKCIIEPUMEHTA, AHAJIMU3UPOBAaTh U OLIEHUBaThb HX JOCTOBEPHOCTB;
c(hOpMHPOBAHHOCTh yYMEHMI: COONIOAaTh MpaBHa  HKOJOTUYECKH
1Ee1eCO00Pa3HOro MOBEACHUS B ObITY M TPYIOBOM J€ATEIBHOCTH B LEIAX
COXpPAaHEHHsSI CBOErO 3J0pPOBbs, OKDPYXAroIIEW NPUPOAHOW Cpenbl |
JOCTHKEHUSI eé yCTONYHBOTO pa3BUTHS;
OCO3HABaTh OMACHOCTb TOKCUYECKOTO JEHCTBUSA Ha KHMBBIE OPraHHU3MBI



ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAsl CMBICI IOKa3aTels
ITAK;

aHAJIM3UPOBATh LIEIECO00PA3HOCTh MPUMEHEHHUSI OPraHNYECKUX BELIECTB
B IMPOMBIIUICHHOCTH M B OBITY C TOYKM 3PEHHSI COOTHOILIEHHUS PHUCK-
10J1b34;

c(hOopMHPOBAHHOCTH YMEHUI:

OCYILLIECTBIISATh LIEJICHAIIPABICHHBIA MOMCK XMMHYECKOM HMH(OpManuu B
pa3NMYHBIX MCTOYHMKAX (HayyHas W Yy4yeOHO-HayyHas JHUTeparypa,
cperncrtBa maccoBod uHGpopmauuu, MHTEpHET M Opyrue), KpUTHUYECKU
aHAJIM3UPOBAaTh XUMHUYECKYI0 HMH(POpMalMio, mepepadareiBarh €€ WU
UCIIOJIb30BaTh B COOTBETCTBUMU C TOCTaBJICHHOW Yy4eOHOU 3amauei.

11 KJIACC
[IpenmeTHble pe3ynabTarbl OCBOEHUsI Kypca «OOIas u HeopraHM4ecKas
XUMUS OTpaxarT  C(OPMUPOBAHHOCTH IIPEACTABICHUN: 0

MaTepuajIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX M I03HABA€MOCTH
SIBJICHUU MPUPOJIbI, O MECTE U 3HAYCHUU XUMUH B CUCTEME €CTECTBEHHBIX
HayK M €€ poiu B OOECHEYEHWH YCTOWYMBOIO DPAa3BUTHS, B PEIICHUU
npoOJIeM 3KOJIOTUYECKOM, SFHEPTreTUYECKON U MUIIEBONM 0€30MacHOCTH, B
Pa3BUTUU MEJUIIMHBI, CO3/JAaHUHM HOBBIX MaTEPHUaOB, HOBBIX MCTOYHUKOB
SHEPruu, B OOECIEUEHUHU PAIMOHATIBLHOIO MPUPOAONOIL30BAHUS, B
GbopMUPOBAaHUU MUPOBO33PEHUSI M OOIICH KYyJIbTYphl YEIOBEKA, a TAKKE
AKOJIOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbIO U
MPUPOIHOM cpexe;
BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HaHMM, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMHUECKUM 3JIEMEHT, aToM, SJIpO aTroMa,
W30TOMBI, DJIIEKTPOHHAs 000JIOYKA aroma, s-, p-, d-aToMHbIE OpOUTamH,
OCHOBHOE€ M BO30YXKJEHHOE COCTOSHMSI aTOMa, TMOPUAN3AINS aTOMHBIX
opOuTajief, MOH, MOJIEKYyJla, BaJECHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTD,
CTENeHb OKHCJICHUSI, XHUMHUYECKasi CBsI3b (KOBaJICHTHas, WOHHAs,
MeTaJJInYecKasi, BOJAOPOJIHAS), KPUCTAJUIMYECKAsT PEIIETKA, XUMUYECKas
peakius, pacTBOp, AJMEKTPOJUTHI, HEINEKTPOJIUTHI, AEKTPOJIUTHUUECKAS
JTUCCOIMAIINS, CTENEHb JUCCOLMAIMU, BOJOPOJHBIN  MOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(HEKT XUMHUECKON pPEaKIHH,
CKOPOCTh XHMHYECKON pEeaKlUHh, XUMUUYECKOE€ PAaBHOBECUE, TEOPUU U
3aKOHBI (T€OpHUS AJNEKTPOJIUTHUUECKON JHUCCOUUALNH, TMEPUOAUICCKUN
3akoH JI.M1. MenpaeneeBa, 3aKOH COXpPAaHEHUSI MacChl BEUIECTB, 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TIPU XUMUUYECKUX PEAKIUIX, 3aKOH
MOCTOSTHCTBA ~ COCTaBa  BENIECTB, 3aKOH  JEHCTBYIOIIMX  Macce),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XUMHUU, MHUPOBO33PEHUYECKUE
3HAHUS, JeXKallMe B OCHOBE MOHUMAHUS MPUUYUHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SBJICHUH; COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM U HaJIMOJICKYJISPHOM
YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX PpEeaKIui,
TEPMOJIMHAMUYECKUX W KUHETUYECKHUX  3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM pPaBHOBECHM, PACTBOpaX M JUCIEPCHBIX
cucremax; (pakTolIOrMYeCKUE CBEJACHUS O CBOWMCTBax, COCTaBe,
MOJIy4YEeHUU U 0€30MacCHOM HMCMOJb30BAHUU BAXKHEUIIIUX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKON JESITEIHLHOCTH YEJIOBEKAa, OOLIUX
HAYYHBIX MPUHIIAITAX XUMHUYECKOTO IPOU3BOICTBA;
c(hOpMUPOBAHHOCTh YMEHHUH: BBIABISTH  XapaKTEpHbIE MPU3HAKU
MOHSITUH, yCTaHABJIMBATh ux B3aUMOCBSI3b, MCII0JIb30BATh



COOTBETCTBYIOLME MOHATHUS MPHU ONMHUCAHUM HEOPIaHUYECKUX BEUIECTB U
150 IIPEBPALLCHUN;
c(hOpMHUPOBAHHOCTh YMEHHUS MUCIOJb30BATh XUMUUYECKYIO CUMBOJIMKY IS
cocTaBieHUsl (OpMyN BEIIECTB W YPABHEHUM XUMHUYECKHUX PEAKIIH,
cuctemarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENBbHBIX BELIECTB;
C(hOPMHPOBAHHOCTh YMEHHUSI ONPENENSATh BAJEHTHOCTh M CTENEHb
OKHUCJIEHUS] XMMHYECKUX AJIEMEHTOB B COEJIMHEHHUAX, BUJ XUMHUYECKOU
CBA3M (KOBaJ€HTHas, MOHHAs, METAJUIMYECKas, BOAOPOJHAs), THII
KPUCTAJUTMYECKOM PEIIETKU KOHKPETHOTO BELIECTBA;
c(hOPMHUPOBAHHOCTh YMEHHSI OOBACHSITH 3aBUCUMOCTb CBOMCTB BEUIECTB
OT BHJA XUMHUYECKOW CBS3M M THUIA KPUCTAUIMYECKON PEIIETKH,
OOMEHHBIH UM  JIOHOPHO-aKUENTOPHBIA  MEXaHW3Mbl  00pa30BaHUSA
KOBaJICHTHOM CBSI3H;
c(hOopMHPOBAHHOCTh YMEHUI:

KJIacCU(UIMPOBATh: HEOPraHWYECKHE BEIIeCTBA 110 HMX COCTaBy,
XUMUYECKHE PEAKIMHU MO0 Pa3jIu4yHbIM NPU3HAKaM (YUCIY U COCTaBY
pearupyromux BeEIIEeCTB, TEIUIOBOMY 3(P(EKTy peakuuu, H3MEHEHUIO
CTENEHEH OKMCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH, YUACTHIO KaTajln3aropa
U Jpyrue); CaMOCTOATENbHO BBIOMPATh OCHOBAHMS W KPUTEPUHU JUIS
KJaccu(UKAMM HM3Yy4YaeMbIX BELIECTB W XHUMHUYECKUX PEaKIIHii;
c(hOpMHPOBAHHOCTb YMEHUSI PACKPbIBATh CMBICI MEPUOAMYECKOTO 3aKOHA
JI. 1. MeHnneneeBa W AEMOHCTPUPOBATH €r0 CHUCTEMAaTU3UPYIOLIYIO,
0OBSICHUTEIBHYIO u IPOrHOCTHUYECKYIO dyHKIMY;
c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB U MOHOB XMMHUYECKHUX 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHUOIOB
[Tepuoguueckoit cucremsl .M. MenaeneeBa, WCHONB3ysl MOHITUA
«QHEPreTUYECKUE YPOBHW», «IHEPIe€TUYECKUE IMOAYPOBHU», «s-, p-, d-
aTOMHbIE OpOUTaIN», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUYECKHE
COCTOSIHUSI aToMay; OOBSACHATh 3aKOHOMEPHOCTHM M3MEHEHUS CBOWCTB
XUMUYECKHX 3JIEMEHTOB M MX COEJUWHEHUN M0 MepuojaM U TIpyIIaM
[Tepuognueckoit cucremsl [{. . MenaeneeBa, BalIeHTHbIE BO3MOXXHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHMSI UX JJIEKTPOHHBIX 000JIOYEK;
c(hopMUPOBAHHOCTH YMEHHM: XapaKTepu3oBaTh (OMUCHIBATH) OOIIUE

XUMHUYCCKUC CBOMCTBA BCIICCTB Ppa3IMIHBIX KJIaCCOB,
IMOATBCPIKAATbCYIICCTBOBAHMC TCHETUYCCKOM CBA3HU MCKIY
HCOPraHn4cCKUMHU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

c(hopMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUKA MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOTO
OajlaHca PTHX peakIui; peakiuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS
WX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHMI; peakiMil TUIposin3a;
peakiuii KOMILIEKCO0Opa3oBaHusl (Ha MpuMepe THUAPOKCOKOMILIEKCOB
IUHKA " AJTIOMUHUSA);
c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIHUi ¢ y4ETOM HX DHEPreTUYECKUX XapaKTePUCTHK,
XapakTep U3MEHEHUS] CKOPOCTH XUMHUUYECKON PEAKIUH B 3aBUCUMOCTHU OT
pa3IiMuHbIX (PAKTOPOB, a TaKXKe XapakTep CMEHICHUS XUMUYECKOIro
paBHOBECHUsI TMOJ BIUSHUEM BHEIIHUX BO3JAeHUCTBUN (mpuHiun Jle
[[laTenne);

c(hopMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMHUUYECKUE PEaKIuH,



JeXallie B OCHOBE IPOMBIIUIEHHOTO TOJYYEHUS CEPHOM KHUCIOTHI,
aMMUaka, oOOIIME Hay4yHble MPUHLMIBI XUMHUYECKUX IPOU3BOJCTB;
LEeIeCOO00pPa3HOCTh  NMPUMEHEHUS  HEOPraHMYECKUX  BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0b3a;
Cc(hOPMHUPOBAHHOCTH BIAJICHUSI CUCTEMOM 3HAHUM O METOAaxX HAy4YHOIro
NO3HAHUS  ABJICHUA  NpUPOAbl  —  HAONIOAEHHE,  HU3MEpPEHHE,
MOJEIUPOBAHHUE, SKCIIEPUMEHT (peasibHbBIM U MBICJICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS NPUMEHSTh 3TU 3HAHUS
OpU HKCIEPUMEHTATBHOM MCCIIEJOBAHUU BEIIECTB U ISl OOBSICHEHHUS
XUMUYECKHX SIBJIEHUH, HMMEIOUIMX MECTO B MPHUPOAE, NPaKTUUYECKOU
JEeSATENbHOCTH YeJioBeKa U B MOBCEHEBHOM KU3HU;
C(hOPMUPOBAHHOCTh YMEHHUS BBISABIATH B3aUMOCBSI3b XHMHUYECKHUX
3HAaHUM C MOHATUAMU U NPEJCTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHbIX
npeaMeToB s 0osiee  OCO3HAHHOTO IMOHUMAaHUs MarepuajbHOro
€IMHCTBA MUDa;
Cc(hOPpMHUPOBAHHOCTh YMEHHUSI NPOBOAUTH PACUETHI: C HMCIOJIb30BAHUEM
NOHSTUM «MaccoBas JIOJI BEIIeCTBA B PACTBOpPE» M «MOJISIpHA
KOHILICHTPALIUS»; MacChl BEIIECTBA WJIM 00bEMa ra3za MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WIM OObEMY OIHOIO U3 YYacTBYIOIIHUX B
peaKIK BEUIECTB; TEIIOBOro 3PdeKTa peakuuu; 3Ha4eHUs1 BOAOPOIHOTO
1oKa3aresisl pPacTBOPOB KHUCIOT M WIEJOYEH C H3BECTHOM CTENEHBIO
aucconmanui; macchl  (00bEMa, KOJIMYECTBa BEIIECTBA) MPOLYKTa
peaKklK, €CIu OIHO M3 MCXOIHBIX BEUIECTB JAHO B BHUJE pPACTBOpa C
OnpeAenEHHON MacCOBOM J0JIEM PACTBOPEHHOIO BEUIECTBA WM JAHO B
n30bITKE (MMEET MIPUMECH ); JIOJIU BBIXO/A MPOIYKTA PEaKIuu; 0OBEMHBIX
OTHOIIICHUI ra3os;
C(hOPMUPOBAHHOCTh ~ YMEHMI:  CAMOCTOSITENIBHO  IUIAHUPOBaTh U
IPOBOANTh XUMHUYECKHM SKCIEPUMEHT (MPOBEACHHE PEAKLMA MOHHOTO
oOMEeHa, TMOATBEPKJIECHUE KAuE€CTBEHHOIO COCTaBa HEOPraHUYECKUX
BELIECTB, OINPEACIICHUE Cpelbl pacTBOPOB BELIECTB C MOMOUIBIO
WHIMKATOPOB, M3YUYEHHE BJIUSHUS Pa3JIMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKOM pPEeaKUUH, PEIICHHE SKCIEPUMEHTAIbHBIX 33Jlad M0 TeMaM
«Metamibe» U «HemeTtamibl») ¢ coONMtoeHUEM TpaBuil 0€30MacHOrOo
oOpamieHusi C BeWIECTBAMM U JIaDOPAaTOPHBIM  OOOpPYAOBAHHEM,
(bopMynupoBaTh LENb UCCIEAOBAHUS, TPEACTABIATh B Pa3IM4yHON (opMme
pe3yabTarbl  3KCIEPUMEHTa, AaHAJIM3UpPOBaTh M OLEHUBaTh  UX
JIOCTOBEPHOCTB;

c(hopMUpPOBAHHOCTh yYMEHUM: COOMIOAATh TpaBUja  IOJIb30BAHUS
XUMUYECKOW MOCyIoi U 1aboparopHbIM 000pyIOBaHUEM, OOpAIICHUS C
BEUIECTBAMH B COOTBETCTBHM C HWHCTPYKLMSIMU IO BBIIOJHEHUIO
71a00paTOpPHBIX XUMHUYECKHX OIBITOB, JKOJOTMYECKH LEIeCO00pa3HOro
NOBEJCHHUSI B OBITY M TPYAOBOW JESATENBHOCTH B LENSAX COXPaHEHUS
CBOEr0 37I0pOBbS, OKPYXAIOLEH NPUPOIHON Cpelbl U JOCTHUKEHHUS €€
YCTOMYUBOTO Pa3BUTHS, OCO3HABATHONACHOCTh TOKCUYECKOTO JEHCTBHUS
Ha JKUBBIE OpPraHuW3Mbl OIPEAEIEHHBIX HEOPraHMYECKUX BEILECTB,
noHuMasi cmbica mokazarens [IJIK;  chopmupoBaHHOCTH YMEHUI:
OCYILIECTBIISATh LI€JICHAIIPABICHHBIA MMOMCK XMMHUYECKOM HMH(OpManuu B
pa3NMYHBIX MCTOYHMKAX (HayyHas W Yy4yeOHO-HayyHas JHUTeparypa,
cpencrtBa maccoBod uHGpopmauuu, MHTEpHET M Opyrue), KpUTHUYECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(POpMalNIO, repepadaThiBaTh

e€ 1 MCMOJIb30BaTh B COOTBETCTBUHU C MTOCTABIEHHON yUeOHOU 3a1a4eil.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pasaesnoB u | KoimuecTBo 4acoB DJIeKTPOHHbIE C yuerom nmporpaMmbl
n/m | TeM NporpamMmbl Beero | Konrpounn | MpakTuuec (IgI/I(I)pOBLIe) BOCITUTAHUS
ble padoThl | KHe padoThl 0bpasoBaTe/IbHbI
e pecypchbl
Pa3zgen 1. Teopernueckue 0CHOBbI OPraHMYeCKONH XMMHHU
[Ipenmet oprannyeckoi 8 bubmuoreka IJOK | bopMupoBaHUE UHTEIIEKTYaIbHO
1.1 xumuu. Teopus crpoeHus Pa3BUTON JTUYHOCTH, TOTOBOM K

OpPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/ | €aMO0OPa30BaHUIO,

A. M. bytneposa 9f43537K COTPYAHUYCCTBY,
CaMOCTOSITEIbHOMY TIPUHSATHIO
pelieHui, crnocooHo
aJanTUPOBATHCS K OBICTPO
MEHSOLIUMCS YCIIOBHSIM JKU3HU;

Hroro no pazaeny 8

Pasnean 2. YiiieBonoponsl.
2.1 |IIpenenbHblE YIIIEBOAOPOBI 5 bubnnoreka [JOK |mpuoOpeTeHue ombiTa

— aJIKaHBbl, IUKI0ATKAHbI https://m.edsoo.ru/ | pa3HOOOPA3HOM JEATENBHOCTH,

9f43537K IIO3HAaHUA U CaMOIIO3HAHUA,
KITIOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHITNH ), UMEIOIITNX
YHUBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;
Henpenenbhbie 14 1 bubmuoreka [IOK | nmoHMMaHus LIEHHOCTEH 310pOBOTO
2.2 | yIIeBOIOPOMBI: AJTKEHBI, u 6e3omacHoro o0pasa >kKU3HH,
aJIKaJIMCHBI, aJKUHEI https://m.edsoo.ru/ | HEOOXOOAUMOCTH OTBETCTBEHHOTO
9143537K OTHOILIEHUSI K COOCTBEHHOMY
(bU3NIECKOMY U TICUXHUECKOMY
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3JI0POBBIO;
coOroIeH I TpaBUiI 0€30MaCHOTO
oOparieHus ¢ BEeeCTBaMu B OBITY,
MMOBCEIHEBHOM JKU3HU U B
TPYAOBOH JNEATEIbHOCTH;

23

ApomaTnueckue
YIJICBOJIOPO/IBI (ApEHBI)

bubmoreka [JOK

https://m.edsoo.ru/
9f43537K

NOHUMAaHHS IEHHOCTH MTPABHI
UH/IUBUAYAJIBHOTO U
KOJJIEKTUBHOT'O O€3011aCHOTO
MOBEJICHUS B CUTYaIUsIX,
YTPOXKAIOIINX 30POBBIO M KU3HU
OCO3HAHUsI MOCJIEACTBUHN U
HETIPUATHS BPEITHBIX MPUBBIYCK
(ynorpebaeHus anKoross,
HapKOTHUKOB, KypeHHs]);

24

[TpupoaHbIe HCTOUHUKHU
YIJIEBOJIOPO/IOB M UX
nepepadoTKa

bub6moreka [IOK

https://m.edsoo.ru/
9f43537K

pa3BUTHE MOTHUBAIIUU K
00y4YeHHI0, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUIO HA OCHOBE
YCBOGHUSI 00IIEUEIIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY TPOQHIIS U
HANPAaBICHHOCTH JAJIbHEHIIIETO
00y4deHus.

2.5.

["anorennpoun3BoaHbIE
YIJIEBOIOPO/IOB

bu6moreka [IOK

https://m.edsoo.ru/
9143537K

DopMUPOBAaHUE OCO3HAHUS
HEOOXOMMOCTH UCTIOIH30BAHHUS
JOCTH)KEHUN XUMUH JUJIS1 PELICHUS
BOIIPOCOB PaLlMOHAIBHOTO
MIPUPOIOIIOJIB30BAHMS;

AKTUBHOIO HENPUATHUSA ICUCTBUM,
IIPUHOCAIINX BpeJ OKPYKAOLIEH
IIPUPOAHOU CpENE, YMEHUS
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IIPOTHO3UPOBATH
HeOIaronpusTHbIE KOJIOTHYECKUE
MIOCJIEICTBYS IIPEAIIPUHUMAEMBIX
JIEHCTBUN U NIPEAOTBpaLIaTh UX;
HaJIU4Ms Pa3BUTOIO
HKOJIOTUYECKOTO MBIIICHUS,
JKOJIOTUYECKOH KYJIBbTYPBI, OIBITA
JeATEIbHOCTU IKOIOTUYECKON
HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCS MU B
[I03HABATEIIbHOM,
KOMMYHHMKAaTUBHOU U COLIMATIbHOMN
IPaKTUKE, CIOCOOHOCTH U YMEHHUS
AKTUBHO IIPOTUBOCTOATH
U/IC0JIOTUH XeMO(pOoOHH

Hroro no pazneny 35 1

Pasznen 3. Kuciaopojacoaep:kammue opraHnyecKue CoOeInH

CHHUA

Crnuptsl. deHon 11 bubnuoreka LIOK | IlarproTnyeckoe BocruTaHue,
3.1 YyBCTBO F'OPAOCTH 3a TPYZ U
https://m.edsoo.ru/ | TOCTHXKEHHUS PYCCKHX YUEHBIX
9143537K
KapOonwmibHble COeTMHEHMS: 21 bubmunoreka [IOK | MupoBO33peHUECKUE
3.2 |anpAeruabl U KETOHBI. https://m.edsoo.r |IPEACTABICHUS O BEIICCTBE U
KapOOHOBbIE KMCIIOTHI. u/9f43537K | XHMHYECKON PEaKIUH,

Cnoxusie 3¢upsl. XKupsbl

COOTBCTCTBYHOIIUC COBPEMCHHOMY
YPOBHIO pa3BUTHA HAYKH U
COCTAaBJIAIOIIUC OCHOBY IS
IMOHUMaHU CYIITHOCTHU Haquoﬁ
KapTHUHbBI MUpA, MIPECACTABIICHUA 00
OCHOBHBIX 3aKOHOMCPHOCTAX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

pa3BUTHUS IPUPOJBI, B3AUMOCBA3IX
4eJI0BEKa C IIPUPOJHOM Cpeno, o
POJIM XMMUH B IIO3HAHNUU ITUX
3aKOHOMEPHOCTEH;

33

YrneBoabl

9

Uroro no pazneny

41

Paznen 4. A30Tc011epmaume OPraHnvdeCKue COCANHCHUA

4.1

AMuHBI. AMHUHOKHCIIOTEL.
benku

12

1

2

bubmoreka [IOK

https://m.edsoo.ru/
9143537K

MMO3HABATCILHBIC MOTHUBBI,
HaIpaBJICHHbIC HA MIOJyYECHHE
HOBBIX 3HAHUM 10 XUMHH,
HEOOXOIUMBIE JIJI OOBSICHECHUS
HaOJTI01aeMBIX TIPOIIECCOB U
SIBIICHUM, II03HABATEIbHOM,
UHGOPMAITMOHHOM U
YUTATEJIbCKON KYJIbTYPbl, B TOM
YHCJI€ HAaBBIKOB CaMOCTOSITEIIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JINTEPATY PO,
JOCTYITHBIMA TEXHUYECKUMU
cpeacTBamMu MH(POPMALIMOHHBIX
TEXHOJIOTUH;

Wroro no pa3neny

12

Pasnen 5. BeicOKOMOJIEKYJIIPHBIE COeIMHEHUSA

5.1.

[Tnactmaccel. Kayuyku.
Bomokua

6

bu6moreka [IOK

https://m.edsoo.ru/
9143537K

UHTEpeC K 00yYeHHIO U
MMO3HAHUIO, JIF0003HATEILHOCTD,
TOTOBHOCTB U CIIOCOOHOCTH K
camo00pa30BaHUIO, TPOEKTHOU U
HCCJIeIOBaTEIhCKOM
JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HANPABICHHOCTH U
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ypoBHS 00y4YeHHUsI B TajbHEHIIEM;
Wroro no pazneny; 6
OBIIEE KOJIMYECTBO
YACOB II0O ITPOI'PAMME 102 3 6
11 KJTACC
Ne |HaumenoBanme pasnenioB u | KoumuecTBo yacoB DJIeKTPOHHbIE C ydeTtom nporpamMmmsl
n/m | TeM NporpamMmbl Beero | Konrtpounn Tpaxriuec (undposbie) BOCIIUTAHUS
ble padoThl | KHe padoThl 00pasoBaTelLHEIE
pecypchl

Pa3znea 1. Teopernueckne 0OCHOBbI XUMUM

CrpoeHue aToMOB. 9 bubmuoreka IIOK | bopMupoBaHue UHTEIUIEKTYaIbHO

1.1

[Tepuoguyeckuii 3ak0H 1
Ilepuoguueckas cucrema
XUMHUYECKHX 3ieMenToB /1. W.
Menpaeneena

https://m.edsoo.ru/l

1p43460

Pa3BUTOM JTUYHOCTH, TOTOBOM K
caM000pa30BaHHUIO,
COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHSATHUIO
penieHui, ciocoOHo
a/1arTUPOBAThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HU;

1.2

CrpoeHue BemiecTsa.
MuorooGpasue BemecTB

11

bubmoreka [JOK
https://m.edsoo.ru/

11p43460

dopmMupoBaHUE CIIOCOOHOCTH
UCIIONB30BaTh MOTy4aeMble
3HAHUA )1 aHaJIn3a U
OOBSICHEHHUSI SIBIICHUN
OKPYXKArOIIero MUpa 1
MIPOUCXOISAIINX B HEM
I/ISMGHCHI/II\/’I, YMCHUA ACIIaTh
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000CHOBAHHBIE 3aKJIFOUECHHS Ha
OCHOBE Hay4HBIX (haKTOB U
HMMEIOIINXCS JJAHHBIX C IETBI0
MONTyYEHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO
HCIIOJIB30BaTh XUMHUYECKHE
3HAHUS JUIS PEIICHUs TPOOIeM B
peaNbHBIX KU3HEHHBIX
CUTYyaIUsIX;

WHTEpeca K MO3HAHUIO U
HCCIIeN0BaTEIbCKOM
JEATETLHOCTH;

1.3.

XUMHYECKHE PEAKIIUH

19

bubmuoreka [JOK
https://m.edsoo.ru/l

1p43460

MHUPOBO33pEHUYECKHE
MIPEJICTABJICHUS O BEIIECTBE U
XUMHYECKOUN peakiuu,
COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U COCTABIISAIOLIUE OCHOBY
JUTSI TOHUMAHHUS CYITHOCTH
Hay4HOU KapTUHBI MUpa,
MIPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPOIBI, B3AUMOCBS3IX
YeJI0BEeKa C IPUPOIHOM CpPenoid, O
pOJIM XMMUU B TTIO3HAHUU dTUX
3aKOHOMEPHOCTEH;

Uroro no pazneny

39

Pa3zgen 2. Heopranuyeckasi Xumust

2.1

Hewmerasuibl

31

bu6mmoreka [JOK
https://m.edsoo.ru/

MPHOOpPETEHUE OMBbITA
pa3zHoO0pa3HOU AESITENLHOCTH,
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11p43460

IMO3HAHMUA U CAaMOIIO3HAHMS,
KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETECHITUH ), UMEIOIITUX
YHUBEPCAJIbHOE 3HAYECHUE JIJIS
Pa3IMYHBIX BUJOB JIESATEIBHOCTH;

2.2

Mertanmibl

23

bubnumoreka [IOK
https://m.edsoo.ru/1

1p43460

MOHUMaHHMs EHHOCTEH
3I0pPOBOTO U O6€30macHOro 00pasa
KHU3HHU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOMIICHUS K
coOCTBEHHOMY (pu3HUecKOMy U
MICUXUYECKOMY 3I0POBBIO;
COOMTIONIEHHSI ITPABUIT
6e3omacHOro odpalieHus ¢
BEIIECTBAMH B OBITY,
MOBCEHEBHOW KU3HU U B
TPYIOBOI IeSATEIBHOCTH;

23

bubmmoreka [IOK
https://m.edsoo.ru/l

1p43460

MMOHWMAHUS IEHHOCTH MTPaBUII
WHANBUAYAIBHOTO U
KOJUTEKTUBHOTO 0€30T1aCHOTO
MOBE/ICHUS B CUTYaIUsIX,
YTPOXKAIOIINX 37IOPOBBIO U JKU3HH
OCO3HaHUS MOCIIEICTBUI U
HETIPHUSTHS BPEIHBIX TPUBBIYCK
(ymotpebneHus ankorodis,
HApKOTHKOB, KypeHUs);

Hroro no pasgeny

54

Pazgen 3. Xumud v :Ku3Hb

3.1

MeToabl T0O3HAHUS B XUMHHU.
XUMHS U )KU3Hb

bubmmoreka [IOK
https://m.edsoo.ru/l

1p43460

MHPOBO33PEHUECKHE
MPEJCTaBICHUS O BEUIECTBE U
XUMHYECKOUN peakiuu,
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COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTABJISIOLIUE OCHOBY
IUIs IOHMMAHHUS CYIIHOCTH
Hay4HOU KapTUHBI MUpAa,
npezcTaBiIeHuss 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS
IIPUPO/IBI, B3aUMOCBA3IX
YeJI0BEKa C IPUPOIHOM CPenoid, O
POJIM XUMUU B IIO3HAHUU ITUX

3aKOHOMEPHOCTEM;
Uroro mo pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YAEHUKA

Xumus, 10 knace/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A., JIEBkuH A.H., AkiinonepHoe

obmectBo «M3aarenbcTBO «IIpocBemieHue)

Xumus, 11 xnace/ T'abpuensa O.C., Ocrpoymon W.I'., CnagxoB C.A., JIéskun A.H., AkuronepHoe

obmectBo «M3marenbcTBO «IIpocBemieHue)
METOINYECKUE MATEPHUAJIBI U151 YUUTEJIS

I'a6puensu O.C., CnankoB C.A. Xumus, 10 kinacc, yrryoneHHbIi ypoBeHb, M.: [IpocBemenue, 2021
INabpuensn O.C., OctpoymoB U.I. Xumus, 11 knace, yryonenusiid yposenb, M.: IIpocsemienue, 2021
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru

http://school-collection.edu.ru/
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https://infourok.ru/
bubnmoreka [IOK  https:/m.edsoo.ru/11p43460
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