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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO npeamera «XuMus» (yriyOleHHBI YpOBEHb) HAa YPOBHE
cpeaHero o0mero oOpa3oBaHUsl COCTaBlIeHA HA OCHOBE TPEOOBAHWI K pe3ylbTaTaM OCBOCHUS
@®OIT COO, mpencranenubix B PI'OC COO, a take QenepanbHOil paboueil mporpamMmbl
Bocniutanus, PaGoueit mporpammsl Bocnutanuss MAOY «BosbrHHCKHIA JUIEH», ¢ yd4éToMm
«KoHuenuuu npenoaaBanusi yueOHOro npeamera «XuMus» B 00pa30BaTENIbHBIX OpraHU3alusaX
Poccuiickoit @enepanuu, peaqnu3yonx OCHOBHBIE 0011e00pa30BaTEIbHBIE IIPOTPAMMBD).

OO61iee yncio YacoB, PEKOMEHAOBAHHBIX i u3ydeHus: xumuu 204 gacos: B 10 kmacce —
102 gaca (3 vaca B Henenio), B 11 kiacce 102 gaca (3 yaca B Hezieio).

Paboyas mporpamma y4eGHOTO MpeaMeTa BKIFOYALT:

- coJiepkanue yaeOHOTO TIpeameTa (1o rojgam o0ydeHus);

— IUIAaHUpPYEMbIE€  pEe3yNIbTaThl OCBOEHHS Y4YEOHOro mpeaMeTa: JIMYHOCTHBIE,
MeTtanpeaMeTHbie  (POpMUPYIOTCSI B TEUYEHHE BCEro IMepuoja OOY4YeHHS MPOrpamMMbl),
IpeaIMeTHBIE (110 rojaM 00y4YeHuUs ),

— TeMaTHUYECKOe TUIaHNpOBaHKeE (TI0 ToaM 00y4€eHUs).

COILEPKXAHHUE YYEBHOI'O ITPEJIMETA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTrudyeckne 0CHOBbI OPraHUYECKOH XUMMH.

[IpenMer W 3HaYeHHEe OpPraHMYECKOW XHMMMH, MPEJICTaBI€HHE O MHOrooopasuu
OPraHN4YeCKUX COCTMHEHUMH.

DNEeKTPOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE U BO30OYKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYeCKUX COCIUHEHMSIX.
Tumnbel THOpUIU3AMK aTOMHBIX OpOUTaNIel yrieposa. MexaHu3mbl 0O0pa3oBaHMsI KOBAJICHTHON
cBs31 (OOMEHHBIA U IOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOHTANlel, G- U
n-cBsi3u. OnuHapHas, JBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYyJax
oprannyeckux BemniecTs. [loHsTHe 0 cBOOOHOM paauKaie, Hykieoduie u eKTpodue.

Teopusi cTpoeHHs OpraHuueckux coeauHeHnii A.M. byrnepoBa W COBpEeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HAaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHUN.
MounekynsapHele U CTpYKTypHble Qopmyibl. CTpyKTypHble (QOpPMYJbl PA3IUYHBIX BHJIOB:
pa3BépHyTas, cokpami€éHHas, ckenetHas. M3omepus. Buasl wu30MepHH: CTPYKTypHas,
MIPOCTPAHCTBEHHAA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dDPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux BeuiecTs. [loHaTue o GyHKIIMOHATBHOM
rpynmne. 'omomnorus. ['omonoruueckue psapl. CuctemMaruyeckass HOMEHKIATypa OpraHM4ecKUX
coenunenuit (IUPAC) u TpuBnanbHble HA3BaHUS OTJEIBHBIX MTPEICTABUTEICH.

OcobOennoct u  kimaccupuKanus  OpraHMdeckux  peakuuih.  OKUCIUTENTHHO-
BOCCTaHOBUTEJbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/IbI M3YUEHHUsl BEIIECTB W MX MPEBPAIllEHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHM4YecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpraHMYeCKHWX BEIIECTB MpH HarpeBaHuW (TUIaBleHHE, OOYIJIMBaHUE W  TOPEHUE),
KOHCTPYMPOBAHHME MOJIEJIEH MOJIEKYJI OPTaHMYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['omonorudeckuii psa ankaHoB, oOmias GopMmyna, HOMEHKIATypa U U30MEpPHUS.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SPS-TMOpHAM3ALMsS ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. OuU3nuecKkue CBOMCTBA aKaHOB.

XUMHUYECKUE CBOMCTBA aJKAaHOB: PEAKIIMH 3aMEIICHUs, U30MEPU3ALINU, JETHAPUPOBAHUS,
UMKIW3AlMK, [UpOJiM3a, KpekuHra, ropeHus. llperncraBieHne o MeXaHU3ME peakIuid
PaaMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoae. CriocoObl MoTydeHus: U MPUMEHEHHE alKaHOB.



Huknoankanel. O6mas dopmyna, HOMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHUS U
XUMHYECKUX CBOWCTB MaiblX (IHUKJIONPOINAH, IMKIOO0yTaH) W OOBIYHBIX (IIMKIJIOTICHTAH,
IUKIIOTEeKCaH ) IUKI0aIKaHoB. CrIOCOObI MOTy4YeHUS U TPUMECHEHHE ITUKII0ATTKAHOB.

Ankensl. ['oMosorndecKuil psi aakeHoB, o0mas Gpopmyna, HOMEHKIATYpa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ] alKEeHOB, Sp>-THOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHYECKHE CBOMCTBA: PpPEAKUWHU MPUCOCAMHEHUS, 3aMELICHHUS B O-
IIOJIOKEHHUE NPHU JABOWMHOW CBA3M, NOJMMEpHU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KavecTBeHHBIE peakiiui Ha ABOHHYIO CBsI3b. CIIOCOOBI MOTYYEHHUS M IPIMEHEHHUE ATKSHOB.

Ankamuensl.  Knaccupukamust — ankagueHOB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymynupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHS W XUMHYECKHX CBOWCTB
CONnpsbKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepuszanus CONpsKEHHBIX JMEHOB.
CriocoOblI nostyuyeHus: 1 IPUMEHEHHUE aJIKaIEHOB.

Anxunbl. ['omMosiornueckuil psi adkuHOB, oOmas ¢popMyia, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJIKMHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneit yraepona. dusmyeckue CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEUHEHMS, JUMEpU3allid U TPUMEpPHU3alluY, OKHciIeHus. KucinoTHble cBOMCTBa ajlKHMHOB,
HMMEIOIUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiMu Ha TpOHHYIO CBA3b. CrocoObl
MOJIy4Y€HUSI U IPUMEHEHHUE AJIKHOB.

ApomaTudecKkue yrieBoopo sl (apeHsl). ['omomornueckuii psix apeHoB, oomast opmyna,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J1a M €ro rOMOJIOTOB: PEeaKIuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJMKalle, peaklUHU MpPUCOeINHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3oa. [IpencraBienne 06 OpUEHTUPYIOMIEM JEHCTBUHU 3aMECTHTEIICH
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpPE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIHBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Nomumepuzanuss  crtupona. CnocoObl  MONMydYeHHS UM TIPUMEHEHHE  apOMaTHYECKUX
YTJIEBOAOPOIOB.

[Ipuponnsiit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedTh u €€ mpoucxoxacHue. KameHHbIi
yroib U MPOOYKTHI ero mnepepadoTku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKHHT
(TepMuYeCKUH, KaTaluThueckuii), pudopmunr, nupoiu3. [IpoaykTel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enetnueckas CBs3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOA0B. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNIY, HHUTPOTPYIIy, LHUAHOTPYHIy, aMuHOrpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHHPTOBOrO  pacTBopa ménouyn. BzaumopelictBue
JUTajJOreHaIKaHOB C MarHueM M LUUHKOM. [IoHsTHE O MeTalIoOpraHM4ecKUX COCIUHEHMSIX.
Hcnonb3oBaHue TallOTEHIIPOM3BOJIHBIX YIIIEBOJOPOJIOB B OBITY, TEXHHUKE U MPU CHHTE3E
OpraHMYECKUX BEIIECTB.

DKCIepUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M HX MPEeBpalICHUIl: H3ydeHHE
(bu3MyecKuXx  CBOMCTB  YIIIeBOJOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHiA
YTJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aWMOJCHCTBUME alEeTHIEHa ¢ aMMHUayHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapy)XEHHUE Yriepoja M BOJOpPOJa B OPraHMYECKUX BEIECTBaX,
MOJIydeHHUEe ATUJICHa U H3Y4YE€HHE ero CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «HedTbs» u
«Yromb», ¢ oOpaslamMu IjgacTMacc, KaydyKoB M PE3HHbBI, MOJEIMPOBAHUE MOJIEKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeIHHEHUs.

[IpenenvHble omHOaTOMHBbIE crnupThl. CTpoeHHME MOJEKyNl (Ha NIpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuit paa, odmas popmyna, H30MepHs, HOMEHKIIATypa U KiIacCH(pUKaIIUs.
@u3nyeCcKUe CBOICTBA MPENEIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKHE CBONCTBA: pEaKUMHM 3aMELIEHUs, JeruapaTaliny,



OKHUCJICHUSI, B3aUMOICHCTBUE C OPraHUYEeCKUMHU U HEOpPraHMueCKUMU Kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE ATaHOJIa U METaHOJa Ha OPraHu3M YeJIOBEKa.
CriocoOblI MOTy4eHUs: U TPUMEHEHHE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEAaKIMHM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mexaHusme
peakiuii HyKJIeopuIbHOTO 3amenieHus. [[eficTBie Ha opranu3m denoBeka. CriocoOb! MoJTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHE MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Toxkcuunocts ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorueckue psbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus M HOMeHKiarypa. Dusznyeckre CBOWCTBA QJIbJAECTHIOB M KETOHOB. XHUMHYECKHE
CBOWCTBA QIBJCTUJOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs W NMPUMEHEHHE albJeTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpee/IbHBIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3ndeckne CBOWCTBA OJHOOCHOBHBIX
MpeAebHBIX KapOOHOBBIX KHCIOT. BoIOpomHBIE CBSI3M MEXIy MOJIEKyJaMH KapOOHOBBIX
KUCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pEaKUMsl 3TePUPHUKALUHU, PEAKIHUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCIIOT, AUKApOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxuele a¢upbl. ['omonoruueckuit psg, obmias Gopmyna, U30Mepusi 1 HOMEHKJIATypa.
DuU3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Ccpee.

Kupst. Ctpoenue, puznyueckue U XUMHYECKHE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEACTbHbBIX KUPHBIX
kucnoT. JKupsl B ipupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noyucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Odusnyeckue CBOIICTBA M HaxoxkjaeHue B mnpupone. dDortocuHTe3. XHUMHUYECKHE CBOHCTBA
[JIIOKO3bl: pPEaKIUU C Y4yacTUEM CHUPTOBBIX U  ajJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHneHue T1IIOKO3bl, €€ 3HAUYE€HHWE B JKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIAaKTO3a. BoccTaHaBIMBAKOIIME U
HEBOCCTAHABIMBAIOLIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emiono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUoNo3bl. (Pu3nueckre CBOWCTBA Kpaxmalla M UEJJIIOJI03bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMIPOJIN3, KAYECTBEHHAs PEaKIHs C HMOJOM. XUMHUYECKHE
CBOMCTBA EJITION03bI: THAPOIIN3, MOTydeHrne 3(hUpoB 1euTo03bl. [IoHsITHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alle€TaTHBIN MIENK).

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M UX MPEBPAILECHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJIEWCTBHE A3TaHOJIA C HATPUEM, OKUCIEHUE HSTHIOBOTO
cCoupTa B aibJerHJ] Ha pACKAIEHHOW MEIHOM MPOBOJIOKE, OKHCIEHHE STUJIOBOrO CIHUPTa
JUXPOMATOM Kayus (BO3MOXKHO UCHOJIB30BAaHUE BHICOMATEPUAIOB), KAUECTBEHHBIC PEaKIMU Ha



anpnerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(Il)), peakumst riumepuHa
¢ ruzpokcuiom mean(ll), xumuueckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOTBI, B3aUMOJIEICTBHE
pactBopa TI0Ko3bl ¢ ruapokcuaom Menu(ll), B3aumopaeiicTBue Kpaxmalia ¢ MOJIOM, pElICHUE
AKCMEPUMEHTAIBHBIX 3371a4 0 TeMaM «CrnupThl U heHosby, «KapooHoBbie KHCIOTH. ClI0XKHBIC
pUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHWMYeCKHE TMPOM3BOJHBIC aMMmmaka. Kiaccudukanus amMHHOB:
amndaTrnyecKkue U apoMaTHYECKUE; TIEPBUYHBIC, BTOPHYHBIC W TpeTHYHBbIC. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30MepHsi, HOMEHKJIaTypa U (PU3MYECKHe CBOMCTBA. XUMHYECKOE CBOMCTBA
amn(paTHIecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKWJIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aAMUHOB C a30TUCTOM KUCI0TOU. COMM aKUIIaMMOHUS.

AHUJUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psiaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYII aTOMOB B MoJieKyie aHuiInHAa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHMIIMHA.
KauectBennsie peakuun Ha aHwiInH. CHocOOBI TOJYYEHHS W MPUMEHEHHE aTu(aTUYECKUX
amMuHOB. [loydyenne anmiMHa U3 HUTPOOEH30JIa.

Amunokucinotel. Homenknatypa wu  u3omepus. OTtaenbHbIE MPEJICTABUTENH  O-
AMHUHOKHUCIIOT: TJIMIWH, ajdaHuH. OHU3nYecKue CBOMCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKUX COCAMHEHHWH, pEaKIus TOJUKOHICHCAINH,
00pa3zoBaHHe MENTHUIHON CBS3HM. bruonormdyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 M THUAPOJIH3
TIeTITU/IOB.

benku kak mnpupoaHbie monmmepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIU3, JEHATypalus, KaueCTBEHHBIE pPEakIUu Ha
OenKu.

OKCIEpPUMEHTAIbHBIE METOJBl M3Y4YEHMS BEIIECTB M MX IPEBPALICHUN: PAaCTBOPEHUE
0enKoB B BOJE, JeHaTypalusi OeJIKOB IIPHU HArpeBaHWUHU, LIBETHbIE pEeaKlIUU Ha OENKH, peuIeHHe
JKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOIEPKAIME OPraHWYECKHE COCIUHEHUs» U
«Pacnio3HaBaHue OPraHU4ECKUX COCTUHEHUI.

BricokomosieKyJIsIpHBbIE COCAUHEHMS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALMHU, CpeAHsas MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — OJIUMEPU3AIU U TOJUKOHICHCALUS.

[TonumepHsie MaTepuabl. [TnacTmaccel (MOAMATUIICH, HOJIUITPOTIUIIEH,
MOJIMBUHUIXIIOPUI, MOJINCTUPOJL, MOJINMETHJIMETAKPHIIAT, MOJIMKapOOHATHI,
oy THIIeHTepedTanar). Y Tuim3anus u nepepaboTka MiacTuka.

DnactoMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBII, N30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIe (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsl  cnenManbHOrO  HazHaueHWst (TeioH, KeBlIap, 3IEKTPOIPOBOJSIINE
MOJIUMEPBI, OUopasiaraeMbie OJTUMEPHI).

DKCnepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1acTMACC U BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxaenue MonexkyaspHoi GopMyibl OPraHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpMYIbl OPraHUYECKOTO
coenmuHeHUs Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB peaKIMK W/ UITU UCXOIHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB TMOTYYCHWS,
ompeieJIeHUE JOJIU BbIX0a MPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaAMETHBIE CBSI3H.



Peanuzanus MexnpeIMETHBIX CBsI3ed IPU M3yd4E€HHMH opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
IIOHSATUH, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SBJICHHE, HAYYHBIH (DaKT, TUIOTE3d, TEOPHS,
3aKOH, aHAJM3, CHUHTE3, Kilaccuukaius, HaOMIOICHHE, U3MEPEHHE, 3KCIEPUMEHT, MOJEIb,
MOJEIUPOBAHUE.

®usnka: Marepus, aTroM, INIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJla, SHEPreTUYECKHUU
YPOBEHb, BEHIECTBO, TEJNO, 00OBEM, arperaTHOE COCTOSHHE BEHIECTBA, (PU3UYECKHE BEIMYUHBI,
€AVHULBI U3MEPEHUS, CKOPOCTh, YHEPT UL, Macca.

buonorus: xieTka, opraHusM, 3KocucTtema, ouocdepa, MeTaboIN3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIA M TETEepOTPO(HBIA THI THTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIE€BOIbI, JKUPbI, HYKJIEMHOBBIE KUCIIOTHI, (PEPMEHTBHI.

I'eorpadusi: nmose3Hsle UCKONAEMBbIE, TOILIUBO.

TexHOJOTHs: MUIIEBBIE POAYKTHI, OCHOBBI PAllMOHAIIBHOIO ITUTAaHUs, MOOIIME CPE/ICTBA,
MaTepuaibl U3 UICKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s7ep. XUMHUYECKHI neMeHT. M3oTonel. CTpoeHHe 31eKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHUE YPOBHU W TIOJYPOBHH. ATOMHBIE
opoOutanu. Kinaccupukanus XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOHWTAIAM. OJIEKTPOHHBIE KOH(PUTYpAIlMd AaTOMOB DJIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, 3JIEKTPOHHbBIE
KOH(UTYpalluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[Tepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHAa M Ilepuoauyeckol CHUCTEMBI XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam M
nepuojiaMm. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

Xumuueckas CBs3b. Buabl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEprus
u JuinHA cBs3U. 11oyIIpHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHbie
cBs3u. Bonopoanas cBsA3b. MeXMOIEKYIApHBIE B3aUMOACHCTBUS.

BasleHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha MpUMEpe COSAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHUsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHenuil. [lonarue o
KOOPAMHAIMOHHOW XUMUHU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THUIbl KPUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonarue o gucnepcHbix cucteMax. MctuHHble pacTBOphIL. [IpencraBienne 0 KOJTOMAHBIX
pactBopax. CrocoObl BbIpaKEHUS KOHIICHTpPAIMM PAcTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBope, MoOJisipHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHAChILEHHBIE  PACTBOPBHI,
pacTtBopuMOCTh. KpucTtamnoruaparsl.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHMYECKUX BEHIeCTB. |pUBHANbHBIC Ha3BaHUs
OT/ENbHBIX MPEICTaBUTENIEH HEOPTraHUUECKUX BEIIECTB.

Knaccudukarus XUMHYECKUX PEAKIM B HEOPTaHUIECKOW U OPraHMYECKON XUMUU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPAIICHUS DHEPTrUU MPU XUMUUYECKHX
peakiusx. TernoBbie 3hdeKT XuMuYecKux peakiuid. TepMoXxuMudeckie ypaBHEHUS.



CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3iIMyHbIX (pakTopoB. ['OMOreHHbIE
U reTeporeHHbie peakuuu. Katanus u karaau3atopsl.

OOpatumbie u  HeoOpaTHMble peakuud. XUMUYECKoe paBHOBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HA TOJIOKEHHUE XUMHYECKOTO PABHOBECHSI:
TeMIlepaTypa, J1aBJICHUE M KOHILEHTpAIMW BEIECTB, y4acTBYOIIUX B peakuuu. [lpunnun Jle
[Tarense.

OnekrponuTudeckas guccormanus. CuiibHble W ciaOble  AMeKTposuThl. CTerneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAs, ienouyHas. BogopoaHbii
noxka3zatens (pH) pactBopa. ['maponus coneii. Peakium nonnoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipoliecchl OKHUCIEHHS M BOCCTAHOBJICHHSA. BakHeWllne OKUCITUTENH U
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIIaBOB BEILIECTB.

DKCHepUMEHTAIbHBIE METOABl HM3YUEHHUsI BEIIECTB W HMX MPEBPAIICHUM: pa3lioKeHHE
MEepPOKCHJIa BOJOPOJAa B TPHCYTCTBUM KaTalnu3aTopa, MOJEIN KPUCTAUIMUYECKHX PEIIETOK,
MPOBEJCHUE pEaKIUid HMOHHOrO OOMEHa, OIpeAesieHHe Cpeapl PacTBOPOB C  IMOMOIIBIO
WHJIUKATOPOB, M3YYCHHUE BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKInH U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xummusi.

[Tonoxxenne HemeraioB B Ilepuommueckoil cucreme XuMudeckux syeMmeHTtoB J[M.
MenneneeBa W OCOOEHHOCTH CTpPOEHHsS HMX aTroMOB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEeMETa/IoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bomopon. Ilonydenue, ¢uznueckre M XMMHYECKHAE CBOMCTBA: PEaKIUM C METAJIaMU U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ mapuabl. TOTIJIMBHBIE JIEMEHTHI.

lanmorensl. Haxoxxaenue B mpupojie, cnocoObl MOMydeHHs], PU3NUECKHE U XUMUYECKUE
cBoiicTBa. ["asoreHoBoOpOAbl. BakHeWue KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJIOrC€HOB.
JlaGopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[pumMeHeHne rajioreHoB u
HUX COCOUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUS KHUCIOPOJa.
®usnueckue W XMMHYECKHE CBOWCTBA M MPUMEHEHHE Kuciaopoaa U o030Ha. Okcuipl U
MIEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MONydyeHUs, (U3MYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cynbduasl. Oxcun cepbi(IV), oxcun cepri(VI). CepHucras u cepHas
KUCIOTBl U UX coiu. OcoOeHHOCTH CBOMCTB cepHOM KucnoThl. [IpuMenenue cepbl u eé
COECIUHEHUN.

Azor. Haxoknenue B mpupojie, CrnocoObl MonydeHus, (u3nuecKkue U XUMHUYECKHe
cBoicTBa. AMMuak, HUTpuAbl. OKcuIpl a3zoTa. A30THUCTas M a30THAs KUCJIOThI M UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U €ro CoeAMHEHUN. A30THBIC
ynoopeHus.

®ochop. Haxoxnenue B mpupojne, CnocoObl MONydyeHHs, (U3MYECKUE U XUMHYECKUe
cBoiictBa. @ochunet u dochun. Oxcunsl ocdopa, dochopHas kuciora u e€ Ccoiu.
[Tpumenenue (ocdopa u ero coenunenuit. DochopHsie ynoOpeHUs.

VYrnepon, HaxoxIeHHe B Tpupoje. AmorponHbie Moaudukanuu. Dusnueckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yrompHas kucimora M e€ coiu. AKTUBUPOBAHHBIN yroyib, aJcopOIus.
Oymnepensl, rpadeH, yraepoaHsle  HaHOTpyOku. [IprMeHeHHMe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MONydeHHs, (pU3NYecKre U XHUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpeMHUEBas KHCIOTA, CHIIMKATHL. [I[puMeHeHe KpeMHUS U €ro
coenuHeHnil. CTeKIo, ero nojay4yeHue, BUIbl CTEKIA.

[Tonoxenue meramnoB B [leproanyueckoil cucreMe XUMUYECKUX AIeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O0iue pu3nveckre CBONCTBA METAILIOB.
[IpumeHeHne MeTaioB B ObITY U TexHUKE. CIIaBbl METAILIOB.



DNEKTPOXUMHUYECKANW P HampspDkeHud MetaioB.  OOmme CcrnocoObl  MOTy4YeHHS
METAJUIOB: THUIPOMETAILIYPIUs, TUPOMETAIUIYPIHUsl, dIeKTpomMeTautyprus. Ilonsarue o kopposuu
MeTa/uioB. CiocoOBI 3alUThI OT KOPPO3HUH.

OOmast xapaktepuctuka MeTauioB IA-rpynmsl Ilepronudeckoil cHCTEMBl XMMHUYECKHX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GU3NUECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBHIX BEUIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka metayioB IIA-rpynnsl [lepuoguueckoil cucTeMbl XMMHUYECKHX
DIIEMEHTOB. MarHuii M Kaupl|id: TOJNydeHHe, (QU3MYECKHe H XHUMHYECKHE CBOWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHHH. JKECTKOCT BOJIbI U CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: noJTyyeHue, QU3NYECKUEe U XUMHMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro COCOMHEHUH. AMMOTEpHBIE CBOHCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHMUS.

OOmiass xapakrepucTuka MetauioB mnoOounbix noarpynn (b-rpynm) Ilepuonmdeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA Xpoma U ero coequHeHni. OKCuapl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpOMaThl, WX OKHUCIUTEIbHBIE CBOICTBA.
[Tony4yenue u npuMeHEHUE XpoMma.

®u3nueckue MW XMMHYECKHE CBOWCTBA MapraHia M €ro coequHeHui. Baxneumme
coemuaenus mapraana(ll), mapranna(IV), mapranmna(VI) u mapraama(VII). Ilepmanranar kanms,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

®uU3NYECKNE U XUMUYECKHE CBOMCTBA JKeJle3a U ero coequHeHnil. OKCUIbl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). Ilomyuenne n mpumeHeHne kKeje3a U ero CIjIaBoB.

du3nYecKre U XMMUYECKUE CBOMCTBA MelIU U €€ coenrHeHuil. [lonyyenrne n npumeHenmne
MEIN U €€ COeqUHEHUN.

[uuk: momyuenue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHAA
Y TMAPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMEHEeHNe IMHKA U €70 COCMHECHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX MPEBPALICHUI: H3y4CHHE
00pa3loB HEMETAJIOB, TOpeHue cephl, (ocdopa, xeneza, MarHus B KHUCIOPOJE, HU3yUCHHUE
KOJUIEKIMM «MeTajulbl M CIUIaBb», B3aUMOJCHCTBHE INENOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB C BOAOHM (BO3MOXHO MCIOJB30BaHME BHJICOMATEPUAIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C paCTBOPAMHU KHCIIOT M IEJI0Y€H, KAUECTBEHHBIE PEaKIIMM HA HEOPTAaHUYECKUE aHUOHBI,
KAaTHOH BOJAOPOJA M KaTMOHBI METAJIJIOB, B3aUMOJEHCTBUE T'MAPOKCUIOB aTIOMUHHUSA U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMaM «['ajoreHsn»,
«Cepa u e€ coeuHeHMs», «A30T U Gochop U UX COETUHEHU», «MeTasuibl IIaBHBIX MOATPYIII,
«Mertasuibl TOOOYHBIX MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumun B obecrieueHUH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAyUHBIX
METOJax II0O3HAaHWA M METOJOJIOTMM HAy4dHOro uccienoBaHus. HayuHble DpUHIMIIBI
OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHBIE CIOCOOBI MOJYyYeHHs Ba)KHEHIIMX
BelIeCTB (Ha mpUMepe NPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoia). [IpoMblieHHbIE
crocoObl MOJYYEHHUs] METAJJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpelsl U
ero nocneAcTBus. Poib xuMuun B o6ecriedeHnu SHepreTuyeckoi 0€30IMacHOCTH.

XuMus U 3700poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUMN B pa3BUTUH MEAULIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIeBble 100aBKkU. Ponb xuMun B obecriedeHuu
MUIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuiia Ge3omnacHOro
WCIOJIb30BAHUS TPenapaToB OBITOBOM XMMUHU B IIOBCETHEBHON KHU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B celnbCKOM Xo3stiicTBe. Opranndeckrue 1 MUHEpaabHbIe YI00peHHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. Matepuaisl
JUIs 3NeKTpoHuKU. HanoTexHomorum.



Pacuérnble 3amaum.

Pacuérbl: macchl BeliecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB, MacChl (00bEMA, KOIMUECTBA
BEIIECTBA) MPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pEaKlUu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpEeNEeNEHHON MAacCOBOW JI0JIEd PACTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM W MOJSIPHOM
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA HPOJAYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHUYEeCKOW XMMHUU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 UCIOJIB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U MOHATUH, IPUHATHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIM (hakT, TUNOTe3a, TEOpus,
3aKOH, aHalu3, CHHTEe3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOJIO/EHUE, HW3MEpPEHHeE,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®duznka: marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYEeCKUH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHo€ COCTOSIHME BEIEeCTBA, WJCAIbHBI Tra3, (U3NYECKUe BEIUYUHBI, €IUHUIIBI
U3MEpEeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorusi: knerka, oOpraHm3M, OJKocucTema, Ouocdepa, MeTadOIM3M, MaKpo- U
MHUKPO3JIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKIEHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonOTHs: XMMHUYECKass NMPOMBIIUIEHHOCTb, METAJUIYPrUsi, CTPOUTEIbHBIE MaTCPUAIbI,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IHUILEBAs I[POMBIIUIEHHOCTh, (hapMaleBTHYECKas
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX IIPENapaTos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MATEPHAJIOB, 3JIEKTPOHHAS IIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOMN JEesITeNbHOCTH 00yYaroIMXCsl B MPOIIecce peann3aliu
00pa30BaTeNIbHOM 1eATEIBHOCTH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENLHOCTU MPU CO3IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33124, BHIOJTHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
MIPH aHATN3€ PA3INYHBIX BUJIOB y4eOHOM JEATEeIbHOCTH;

2) maTpHOTHYECKOr0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILIEHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMHH;

YBOKEHUS K MPOILIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO MPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHBbIE HAayKH €CThb pe3yNlbTaT JIMTENbHBIX HAONIOICHUH,
KpPOIOTJIMBBIX HKCIIEPUMEHTAIIbHBIX MIOUCKOB, MOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTUKOB;

WHTEpeca M T[O03HABAaTEIbHBIX MOTHBOB B TMOJYYEHUU U TOCIEAYIOIIEM aHalu3e
UH(OPMAIIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

4) popMuUpOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEHUs] ¢ BEHISCTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEIHLHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECJACTBUN U HENPHUATHS BPEIHBIX TMPUBBIYEK (YIIOTPEOJICHHS AJKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PENICHHH MPAKTUYECKUX 3a7ad COIHMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TPYJa U pe3yJbTataM TPYIOBOU NeATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymiei mpodeccun U peam3anui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH I1eJIECOOOPA3HOTO OTHONICHHS K MPUPOJIC KaK MCTOYHHKY CYIICCTBOBAHHS
JKM3HH Ha 3emIie;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHHUSI SKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpeIbl;

0CO3HAHUS HEOOXOJIMMOCTH HCITOJIH30BAHUS JOCTHXKCHHN XUMUHU IS PEIICHUS BOIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHMA, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeTbHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSATH MJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHOH MPAKTUKH;

MOHUMAaHM CHenudUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIO0CTHOTO MPEICTaBICHHsI 00 OKpYKaIoIIeM
MHpE KaK O €IMHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW WU
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW IMBUIM3AIMH: B €&
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BAKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, B PEIIEHUH TTI00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
OHEPreTHYeCKOM, MUIIeBOW ¢ DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
o0ecrevYeHnn yCIOBHIA YCIENIHOTO TPy/a M AKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YieHa
00I111eCTBA;



€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTA METOJOB TIO3HAHUS,
UCTOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJY4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIUMX B HEM H3MEHEHUH,
YMEHHUS JIeNIaTh 000CHOBAHHBIC 3aKIIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCSI TAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0IieM
B peaJIbHBIX KU3HCHHBIX CUTYAIUAX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM JIEATENbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIyY€HHUIO HOBBIX 3HAaHMW 1O XUMHUM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3IMuHbIX cdepax mnpodeccuoHaTbHON
JeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

3HaUMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXIUCIUIUIMHAPHbBIE
(MexTpenMeTHbIE) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SIBJICHUE, TPOIIECC, CUCTeMa, HAYYHBIA (PAKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHbIE  y4eOHBIE  JIEHCTBHS (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
perynaTuBHble), obecreunBaionie QopMUpoBaHHE (QPYHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMANILHONM KOMIETEHIINH 00y4Jaroluxcs;

CHOCOOHOCTh ~ OOyYaloIIMXCS  MCMOJb30BaTh  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ICWCTBHUSI B I03HABATEIHHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPaKalOT OBJIAJCHHE YHUBEPCAIbHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO  (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh MPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BbBIICIATH
XapakTepHble TMPU3HAKK TOHSATHH W YCTaHaBIMBAaThb MX B3aHUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKLIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATh MOAETBHBIC MTPEJICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakud — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3a]a4, NPUMEHSATh HA3BAHHBIE MOJEIbHBIE MPEACTaBICHUS
JUTSl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIMI.

2) 6azoBbIe HCCIeA0BATENbCKHE eCTBHS:

BJIaJIETh OCHOBAaMHU METO/I0B HAyYHOT'O TMO3HAHUS BEIIECTB U XUMHUECKUX PEaKLIUiA;

dbopMmynupoBaTh eI MW 3aJayd  HUCCIEJOBAHWSA, WCIOIB30BaTh TOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJIETh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEIACHMS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJOM IPOIECcCa, CaMOCTOATEIBHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
nH(popmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHNUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
nHpopmaluen: TPUMEHATh MEXIpeAMETHble ((U3UYecKue M MaTeMaTHYeCKUE) 3HaKu H
CUMBOJIBI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiCTBUSA:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJa€MOM TEMBI B X0JI€ AUAajIOra U/WUiK AUCKYCCUH,
BBICKa3bIBATh UIeU, (POPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMECH PE3yIbTATOB IO3HABATEIBLHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBINOJHEHUM XHMHYECKOTO
JKCIIEPUMEHTA, IPAKTUYECKOH pPAaOOThl IO MCCIEJOBAHUIO CBOMCTB H3yyaeMbIX BELIECTB,
peanu3anuy y4eOHOTro MpOeKTa, M (OpMyIHMpoOBaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHUI ITyTEM COTJIaCOBAaHMsI MO3ULIMI B X0J1€ 0OCYXJICHUsI 1 OOMEHAa MHEHUSMHU.

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBIATh CBOKO IMO3HABATEJIBHYIO NIEATEIBHOCTD,
ompenenss e€ Leau W 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUIM NPU BBIIOJHEHUU YY4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(pPeKTUBHBIN Cr10COO UX pelIeHUs ¢ yUETOM MOIy4YeHHs] HOBBIX 3HAHHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIe pe3ynpTaThl OCBOCHUS Kypca «OpraHudeckas XMMUsS» OTPaKaroT:
C(OPMHUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAUEHUM OPraHMYecKON XMMHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUU
po6sieM 3KOJOrMYECKOH, SHEPreTHUECKOW 1 MUIEBONW 0e30MacHOCTH, B Pa3BUTHH MEUIMHBI,
CO3/IaHMM HOBBIX MAaTE€pHUaJOB, HOBBIX MCTOYHHMKOB SHEPIUHU, B O0OECIIEUEHUHU PALMOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIECH KyJIbTYphl YEJIOBEKa, a TAKKe
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOTHON CPEE;

BJIQJICHUE CHCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS —
XUMHUUYECKHH DJJIEMEHT, aTOM, SApO M D3JCKTPOHHas o00oyioyka artoma, s-, P-, d-aToMHBIE
opbuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMa, TMOpUM3alMs aTOMHBIX OpOUTaneH,
UOH, MOJIEKYyJa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS, XMUMHMUECKas



CBsI3b, MOJIb, MOJISIPDHAs Macca, MOJSIPHBIA OOBEM, YrIIEPOIHBIA CKelleT, (hyHKIHMOHAThHAs
rpyImmna, paaukai, CTPYKTYpHbIe popmyisl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpPUs
CTPYKTYpHasi ¥ NPOCTPAHCTBEHHAs (Ir€OMETpUYECKas, ONTUYECKAs), U30MEPBI, TOMOJIOTUYECKUI
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M A30TCOAEpXKAIlUe OPraHUYEeCKHE COEAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(nepuonnueckuii 3akon J[. . MenneneeBa, Teopusi CTpOeHHUs] OpraHuyeckux Bemiects A. M.
BbytnepoBa, 3aK0H cOXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALICHUS dHEPruu
IpU  XUMHUYECKMX  pEeaKlUsX), 3aKOHOMEPHOCTH,  CHUMBOJHUYECKHI  SI3bIK  XUMHUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAllU€ B OCHOBE IOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMMUYECKUX SIBJICHUI;

MIPEJICTaBICHUS] O MEXaHU3Max XHMHUYECKUX PEaKIHUil, TEpPMOJANHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUsI, O B3aUMHOM BIMSHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIN 1 Me30MepHbIi 3 dexTsl, opuenTanTsl | u Il pona);

(hakTOJIOrMUeCcKre CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCMOJIb30BaHUU
BAYKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM IEATENbHOCTH YeJOBEKa, OOIMIMX
Hay4yHBIX MNPHUHIMIIAX XUMHUYECKOTO IPOMU3BOJCTBA (HAa MpHUMEpPE IPOU3BOJCTBA METAHOJIA,
nepepaboTku HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOUINE TIOHITHS MPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHHII:

HCIO0JIb30BAaTh XMMHYECKYIO CHUMBOJIHMKY JUISl COCTABIIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYI OPraHUYECKUX BEUIECTB;

COCTaBJATh ypPAaBHEHMS XMMHUYECKMX PEAKUUA M  PACKPbIBATh HMX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OanmaHca JTHUX peakUui, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBJICHHUS HX TMOJHBIX H
COKpAaIIEHHBIX HOHHBIX YPaBHEHUH;

M3TrOTaBIIMBATh MOJEIM MOJIEKYJ] OPraHWYECKHX BEIIECTB I WIUIKOCTpPAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAIICKHOCTh U3YUYEHHBIX OpPraHN4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHus o cucreMarnueckoil HoMeHknarype (IUPAC) u npuBoauTh TpUBHUAIbHBIE HAa3BaHUS
JUIA  OTAETBbHBIX NPEJICTaBUTENICH OPraHUYECKUX BELIECTB (STWJIEH, AaleTH/eH, TOIYyoll,
[JIMLEPUH, DSTUJICHIJINKONb, (eHos, Qopmanpaerua, ameraibAeruil, aleToH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHUCJOTa, CT€APUHOBAas, OJICMHOBAs, MAJIbMUTHUHOBAS KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHUIL, U30IPEH, XJIOPOTIPEH, CTUPOII U IPYTHE);

chOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XUMHUYECKOW CBS3M B OpPraHMYECKHX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpPMUPOBAHHOCTh YMEHUS TPUMEHATH IOJOXKEHHS TEOPUU CTPOSHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa st 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOECHHS;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTb COCTaB, CTPOEHHE, (QU3MUYECKHE WU
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH PAa3INYHbIX KJIACCOB OPraHNYECKUX BEILIECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAaJNEHOB, AJKWHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIHMPTOB, AIbJIETUAOB, KETOHOB, KapOOHOBBIX KHUCIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOENHEHUH U aMUHOB, aMUHOKHUCIIOT, OEIIKOB, YIJI€BOJOB (MOHO-, IU- U MOJIUCAXapUI0B),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIMii ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh yMEHHs TOATBEP)KIATh HAa KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYEeCKMX COEIMHEHUH OT KPaTHOCTU M THIIA
KOBAJICHTHOH CBSI3H (G- U T-CBSA3M), B3AaUMHOTO BIIMSHHS aTOMOB M TPYII aTOMOB B MOJIEKYJaX;



C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(nedTh, TPUPOAHBINA Ta3, yroiyib), CIOCOOBI €ro mnepepaboTKH M IMPAKTHYECKOE MPHUMEHEHHUE
MIPOIYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh BJIAJEHHUSI CHCTEMON 3HAHUM O €CTECTBEHHO-HAyYHBIX METOJax
MO3HAHUA — HAOIIONEHUH, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) U YMEHUS IPUMCHSTH 3TH 3HAHWUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSTh OCHOBHBIE  OIEpAIliM  MBICIUTEIHHON
NEATeNbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00OOIIeHHE, CHCTEMAaTHU3alllI0, BBISBJICHHE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3y4YEHUS! CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHA;

c(OPMHUPOBAHHOCTH YMEHHIA: BBISBIISITH B3aMMOCBS3h XUMHUYECKUX 3HAHUHN C TIOHATHIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojiee OCO3HAHHOTO
MOHUMaHUS CYINIHOCTH MaTepUAIbHOTO €IWHCTBA MHUPA, WCIOJIB30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHUYeCcKON XUMHH ISl OOBSICHEHHS W MPOTHO3UPOBAHUS SIBICHUH, MMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: TPOBOJIUTH PACUYETHl IO XUMHUYECKUM (opMynam W
YpaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJb30BaHHEM (H3MYECKUX BEIHYWH (Macca, 00BhEM
ra3oB, KOJIMYECTBO BEHIECTBA), XapPaKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHIO XUMHUYECKOH (HOPMYIBI BEUIECTBA TI0 M3BECTHBIM MAaCCOBBIM JOJISIM
XAMUYECKHX JIEMEHTOB, MTPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: NPOTHO3UPOBAThH, aHAIM3UPOBATh U OICHUBATH C TO3UIIUI
AKOJIOTUIECKON O€30MacHOCTH TOCIIEACTBUSL OBITOBOH W TPOW3BOJICTBEHHOW JESATEIHHOCTH
YEJIOBEKa, CBS3aHHOW C TIEpepabOTKON BEIIECTB, HCIIOIH30BATH IOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PEIICHHUI MTPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XHMHUEH;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJAUTH XMUMHUYECKUN
AKCIEPUMEHT (MOJTyYeHHE U U3yYeHHE CBOMCTB OPraHMYeCKUX BEIIECTB, KAUeCTBEHHBIE PEaKIIuU
YTIEBOAOPOJOB PA3IUYHBIX KIJIACCOB M KHUCIOPOACOJECPXKAIIUX OPraHUYECKUX BEIIECTB,
pelleHre OHKCHEPUMEHTAJIbHBIX 33Jad 10 pPAClO3HABAHMIO OPraHUYEeCKHX BEIIECTB) C
coOmoieHneM TpaBui  Oe30MacHOro  oOpamieHuss C BEHIeCTBAMH H  JJAOOPATOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€JIb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOroAaTh MpaBUiia HKOJIOTUYECKU 11€JIeCOO0Pa3HOro MOBeAEHUs B OBITY U TPYAOBOMH
NEeSTeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0POBbs, OKPYXKAloIled HPUPOIHON cpelnsl U
JNOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO ACWCTBHSI HAa YKUBbIE OPraHU3Mbl ONpeAeNEHHBIX
OpraHMYECKUX BEIeCTB, MOHUMas cMbich nokazatens [T/IK;

aHAJIM3UPOBATh  1€1€CO00pa3HOCTh  NMPUMEHEHHsS]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh YMEHHMIi: OCYIIECTBIISATH IICJICHANIPABICHHBIN MOMCK XHUMHYECKOU
uHpopMallUd B pa3iMYHbIX MCTOYHHMKAX (HayyHas M y4eOHO-Hay4dHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popManuu, HMHTEepHET u Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUM C MOCTABJICHHON yueOHOM
3a7a4ei.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OcBOeHUs Kypca «OOmas W HeopraHuyeckas XUMHS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTH MPEJICTABICHUH: O MaTepUaIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI03HABA€MOCTH SIBJICHUI NMPHUPOJBI, O MECT€ U 3HAYEHUH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJiu B 00ECIIEYeHNN YCTOWYMBOTO Pa3BUTHS, B PELICHUU MPOOIEeM IKOJIOTHYECKOH,
SHEPreTUYecKOil M MuIleBoil 0e30MacHOCTH, B Pa3sBUTHM MEAWLUHBI, CO3JAaHUU HOBBIX
MaTepHalioB,  HOBBIX  HMCTOYHHUKOB  DSHEpruM, B  OOECIEYEeHHWH  palMOHAIBHOTO



MIPUPO/IOTIONIL30BaHNS, B (DOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTyphl YEIIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpEJIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHHS aTOMa, THOpHIH3arlvs
aTOMHBIX OpOWTaJIe, HWOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpHUCTAJUIMYECKasd PEIIETKA, XUMUYECKasi PEaKIus, PacTBOpP, JJIEKTPOJHTHI, HEIJIEKTPOJIUTHI,
SNEKTPOJUTHYECKAsA JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUIECKOH peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS  DIICKTPOIUTHUYECKOM
qucconunanuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHHWs W MPEBpAIICHUsS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHI SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJISPHOM YPOBHSAX; NPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NMpPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pacTBOpax MW  JUCHEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHYCCKOW MEATEIHLHOCTH YeOBEKa,
00INX HAYYHBIX MTPUHIIANIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONHCAHWU HEOPTaHUYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(hOopMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYIO) CHMBOJIMKY JUIsl COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHUSI OTIPEICTSATh BAJICHTHOCTh U CTETICHh OKUCIICHUST XUMUYCECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCU(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBY, XMMUYECKUE PEAKIUU MO PA3NUYHBIM MPU3HAKAM (YHUCIY U COCTaBy pearupyromiux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakluu, H3MEHEHUIO CTEleHEH OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTaau3aTopa U JPYTHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUI KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIUi;

chOpMUPOBAHHOCTh YMEHHSI pacKpbhIBaThb CMBICHI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB MNEpBOro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJbB3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOWTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKHX OJIEMEHTOB M HX
COEMHEHUH 1o niepuogaM u rpynnaM llepuonuueckoi cucremst [. . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IEKTPOHHBIX 000JI0UEK;

chOpMHUPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XHUMHYECKUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATHh CYILIECTBOBAHWE I'C€HETUYECKOW CBS3U



MEXK1Y HEOPraHWYECKUMH BEUIECTBAMU € MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKAX
peaKuuii;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYINTHOCTH: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuil MoCPeCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanmaHca 3TUX PEaKIIMi; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJICHHS WX TIOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3a; PEeaklUil KOMIUIEKCOOOpa3oBaHus (Ha TpHUMEpPE TUAPOKCOKOMIUIEKCOB IIMHKA U
AIFOMUHUS);

c(OPMHPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuuii ¢ Y4ETOM HMX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XHUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0]] BIUSHUEM BHEIIHUX Bo3nencTBui (punuuin Jle [llaTtense);

c(hOopMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHYECKUE PEAKIUH, JISKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJYyYeHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue HaydHbI€ MPUHIIUATIBI
XUMUYECKUX TPOM3BOJICTB; I€JIECO00PA3HOCTh NPUMEHEHUsS HEOPraHMYeCKHUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIH3a;

c(hopMUPOBAHHOCTD BJIQJCHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHUMA
NpUpOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), MCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHATHh ATH 3HAHUS MU
AKCIIEPUMEHTAILHOM HCCJICIOBAHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIIHNX MECTO B IPUPOJIC, MPAKTUUECKON IEATEIILHOCTH YEIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOopMUPOBAaHHOCTh YMEHHS BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSIMU U
MPEACTABICHUSIMUA JIPYTHUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MOHUMAaHHUS MaTEPUAIIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOIUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIEHTpAIUs); MAcCchl BEeUIECTBA WK 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM 00BEMY OJTHOTO M3 YUAaCTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOIro 3(pdexTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNs paCTBOPOB KUCIOT
W IIeJouYeld ¢ M3BECTHOM CTEMEHBIO TUCCOIMAIMH; Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEaKIMM, €CIIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); IO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOILICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUIN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKNX BEUIECTB, ONPEAEIICHNE CPElbl pACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
U3Y4YE€HHUE BIMSHUSA pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIMH, pelIeHue
AKCIEPUMEHTAJIBbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONI0IeHUEM MPaBUI
0e3omacHOTrO OOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynOBaHUEM, (POPMYIUPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iuyHOM Qopme pe3yabTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIHSIMHU
M0 BBHIMIOJHEHUIO JAaOOPATOPHBIX XHUMHYECKHX OIBITOB, SKOJOTHYECKH IIeIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH J[AEATEIHHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpY)Kalollel NPUPOJAHOW Cpeabl U JOCTHXKEHUS €€ yCTOMYMBOIO pPAa3BUTHSA, OCO3HABATH
OIIACHOCTh TOKCHYECKOTO JCHCTBHUS HA YKUBBIE OPraHU3Mbl OIPEHAECIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHMMas cMblica nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IICJIEHANIPABICHHBIN MOWCK XUMHYECKOU
nH(popMallUd B Pa3jMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popManuu, VHTepHET M Apyrue), KPUTUYECKH aHaIU3UPOBATh XUMHYECKYIO
nH(popMaInio, nmepepadaTriBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TMOCTaBICHHON ydyeOHOU
3a7a4eH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
DJIEeKTPOHH
HaunmeHoBanue bie
Ne Koua-Bo (undgposbie)
pa3aeiioB H IL1anupyembie pe3yabTaThl
n/ 4acoB o0pa3oBareJ
TEM
1 bHbIE
NPOrpaMMbl
pecypcbl
npeaMeTHbIe MeTanpeaMeTHbIe JUYHOCTHBIE
Teoperuyeckne 0CHOBBI OPraHU4YeCKON XUMUH
copMHUPOBaHHOCTB HauuMmble 11 (OPMHUPOBAHUS | OCO3HAHUE 00yUaroLIUMHUC pOoCcHiiCcKOit
NpPEICTaBICHUH: O MecTe U | MUPOBO33PEHUS 00y4aromuxcsl | TPaKAaHCKOM MACHTHYHOCTH; TOTOBHOCTh K
3HAa4YEHUU OPTaHUYECKOH XUMHH B | MEXKAUCLUILIMHAPHBIC CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CHCTEME ECTECTBEHHBIX HayK U €€ | (MEeXIpEAMETHbIE) OOLICHAy4YHbIC | CAMOONPENENCHUIO; HAJMYME MOTHBAIMU K
ponK B 00ECIIEYEHHH YCTOMYMBOTO | TTOHSTHS, OTpakamolye | OOyYeHHIO;  TOTOBHOCTH M CIOCOOHOCTb
pasBUTHS YeJI0BeUEeCTBa B | IEJIOCTHOCTh HAYYHOH KapTHHBI | 00yYalOIIUXCs PyKOBOACTBOBATHCS NPUHATHIMU B
peLeHun npobneM | MEpa M CHEIMHUKY METOHOB | OOLIECTBE MpaBWIAMH M HOPMaMH IIOBEACHHS;
IIpenmer SKOJIOTMYECKOM, SHEPreTUYECKON | MO3HAHMS, HCIOJIb3YEMBIX B | HAIM4YUE [IPaBOCO3HAHUS, 3KOJIOTUYECKOH
OpraHUYIecKon U THMIIEBOH 0€30MacHOCTH, B | €CTECTBEHHBIX HayKax (MaTepus, | KYJIbTYpbI; CIOCOOHOCTh CTABUTH LIEIH U CTPOUTH
XVMUH. Teopust pa3BUTUM MEIMIMHBL, CO3JaHUM | BEIIECTBO,  ODHEPrHsA,  SBJICHME, | )KU3HEHHbIC IUIaHBl. JIMYHOCTHBIC pE3yNbTaThI hitps://lesson.e
1 CTpOEHHUS 8 HOBBIX  MAaTepHaJIOB,  HOBBIX | IIPOLECC, CHCTE€Ma, HAay4HBIA ()akT, | OCBOCHHSA  mpenMera  «XHMHsS»  OTPa)KaroT _pidu (u/04/10
OpTraHUIECKUX HCTOYHHUKOB SHEPTHH, B | IIPHHIIMII, runoresa, | chOPMHUPOBAHHOCTh OINBITA TMO3HABATENBHOM W |~
coemuHeHU A. M. obecrieueHNN PalMOHAIIBHOTO | 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, | MPAKTUYECKON MEATEIbHOCTH OOyJaromuxcs B
Bytneposa MIPUPOOIONb30BaHNS, B | HCCIIEIOBAHUE, HaOmrofeHue, | mporecce peanuzanun 00pa3oBaTeIbHON
(hOopMHPOBaHNHM MHPOBO33PEHUS U | U3MEPEHHE, 9KCIIEPUMEHT U | AEATETHHOCTH. JlnqHOCTHBIE Ppe3yJIbTaThI
o0mie KymbTyphl 4YeNOBeKa, a | Ipyrue); YHHUBEpPCAJIbHBIC y4eOHBIE | OCBOGHHS  mpenMera  «XHUMHSD» — OTPaKaroT
TaKKe 9KOJIOTUYECKH | AEHCTBUS (mo3HaBaTenbHBIE, | CHOPMHUPOBAHHOCT OIBITA TO3HABATENFHOM M
00OCHOBAaHHOTO  OTHOMICHHS K | KOMMYHHKAaTHBHBIC, MPAKTHYECKOW JIESTEIFHOCTH OOYJaromxcst B
CBOEMY 3[I0POBBI0 W TIPHPOAHOW | PEryIsITUBHBIE), OOECIICUMBAIONINE | MTPOLIECCE peanuzanun 00pa3oBaTeTbLHON
cpene; BIIAJICHUE cucreMoii | opMupoBaHrne (YHKIMOHAIBHON | NEATENHHOCTH, B TOM 4HCIE B YacTH: 1)
XVUMHUYECKHX 3HAHUH, KOTOpas | TpaMOTHOCTH | COIIMATIBHON | IPaKJaHCKOTO BOCITHTaHMS: OCO3HaHUSA
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BKJIFOYAET:  OCHOBOIOJATrAIOIINe
MOHATUSA — XUMHYECKUI DIIEMEHT,
aToM, AP0 W DIIEKTPOHHAsS
00omnouka atoma, s-, P-, daTOMHbIE
opOuTaiuy, OCHOBHOE u
BO30Y)KIEHHOE COCTOSIHHS aTOMa,
THOpHUIU3AIINS ATOMHBIX
opbutasneil, WOH,  MOJEKyIa,
BAJIEHTHOCTb,

3JIEKTPOOTPULIATEIBbHOCTb,
CTETEHb OKMCIICHUS, XUMHUYECKas
CBSI3b,

MOJIb, MOJIIpHass Macca,

MOJISIpHBIH  00BEM,  YrIIepoaHbIN
CKeneT, (yHKIMOHaJIbHas TpYIIIa,
pamuKan, CTpYKTypHble (HOpPMYJIbI
(pa3BépHyTEHIE, COKpaIéHHbIE,
CKEJIETHEIE), HU30MEpHS
CTPYKTYpHasl U IPOCTPAHCTBEHHAs
(reoMeTpuueckas,  ONTHYECKas),
H30Mepbl, TOMOJIOTHYECKUH psf,
TrOMOJIOTH, YTIIEBOOPO/IBI,
KHUCIIOPOA- U a30TcojeprKallue
OpraHHU4YecKHe COETMHEHMS,
MOHOMEp, TIOJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS; TEOPHH, 3aKOHBI
(meproamaeckwii JINYE
MenpeneeBa, TEOpUsl CTPOECHUS
Bemects A.M.
3aKOH COXPaHEHUS
3aKOH

3aKOH

OpraHN4eCKUX
Byrneposa,
MacCEhI BEIIIECTB,
COXpPaHCHHS W  NPEBPAIICHUSA
SHEPTUH npu XUMHUYECKHX
PeaKIsx),

CHMBOJIHYECKHMN

3aKOHOMEPHOCTH,

SA3BIK XHUMMUH,

KOMITETEHIINH obyuaromxcs;
00yJaroIIuXcst

OCBOCHHBIC

CIIOCOOHOCTh
HCITI0JIb30BaTh
MEXIUCIUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE  3HAHUS WU
YHUBEPCAJIbHBIC YUeOHBIC NEHCTBUS
B IMO3HABATEIbLHOM M COIMAJILHOI
MIPaKTHKE.

00y4JaloMUMHKCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB
u o0s3aHHOCTEH, yBaXEHHWs K 3aKOHY U

MPaBOINOpAAKY; MPEACTABICHHUA O COLHAJIBHBIX
HOpMax n IpaBujiax MCKIINYHOCTHBIX
OTHOIIICHHI B KOJIJICKTHUBC, TOTOBHOCTH K

COBMECTHOMU TBOp‘IeCKOﬁ JACATCIBHOCTU  TIPpU
CO31aHNH y‘-Ie6HI)IX peICHN N
y'-Ie6HI>IX " IIO3HAaBATCJIIBbHBIX 3a71a4, BbITIOJIHCHU N

MIPOEKTOB,
XUMHUYECKUX OKCIIEPUMEHTOB; CIIOCOOHOCTH
MOHUMATh M TPUHUMATh MOTHBBI, HaMepeHUs,
JIOTUKY W apryMeHTBl JAPYrux MpU aHalIu3e
pa3IMYHBIX BHJIOB YUeOHOH JAesTenbHOCTH; 2)
MaTPUOTHUECKOTO  BOCIUTAHUSA: IIEHHOCTHOTO
OTHOLIEHHUS K MCTOPHUYECKOMY M HaydHOMY
HACJICIUIO OTCUYECTBCHHOW XMMUH; YBaXKCHUS K
npoleccy TBOpPYECTBA B 00JACTH TEOPUH U

MPAKTUICCKOI0 MPUITIOKEHUST XUMHUU, OCO3HAHUA

TOr0, 4YTO JaHHbIE HAyKH €CTb pe3ylbTaT
JUTATENTbHBIX HaOII0ICH U, KPOIOTJIMBBIX
SKCIEPUMEHTAIBHBIX ~ MOMCKOB, IIOCTOSTHHOTO

TpyAa Y4Y€HBIX H TIPAKTHKOB;
[MO3HABATEIbHBIX MOTHBOB B
MOCIIEAYIOIEM
TIepEeTOBBIX

OTEYECTBEHHOM

uHTEpeca W
MONY4eHUN H
undopmanuu o
COBPEMEHHOI

JIyXOBHO-
HPaBCTBEHHOI'O HPaBCTBEHHOT'O
CO3HAHHS, IIOBEICHHUS,; 19
Ddenepanbras padoyast nporpamma | Xumus. 10—

aHanu3e
JOCTIDKEHHSX

XUMUH; 3)
BOCTIUTAHHUS:
9THYECKOr0
11 KJIaCCHI (yrny6nénnsrit YPOBEHB)
CIIOCOOHOCTH OLICHUBAThH CUTYALIMH, CBSI3aHHBIE C
XUMHYECKHUMH  SIBJICHHSMH, U TPUHUMATb
OCO3HAaHHBIE  peIICHHA, OpUCHTHUPYACh  HA
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI W IIGHHOCTH;
TOTOBHOCTH OLICHHBATb CBOE TIIOBEACHHE U
MOCTYNIKA  CBOMX TOBapHIIeH C  TO3WIMH




MHUPOBO33pPEHUECKHE 3HaHUS,
JeKalye B OCHOBE ITOHUMAaHUA
NPUYMHHOCTHY U CHUCTEMHOCTH

XUMHWYCCKUX S BHeHPIﬁ;
OpeaAcTaBJICHUd O  MCEXaHHU3Max
XUMHWYCCKUX peakum‘/i,
TCPMOANHAMHUYCCKUX u

KUHETHYECKUX 3aKOHOMEPHOCTSIX
UX TpPOTeKaHHs, O B3aHUMHOM
BJIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJEKyJax (MHAYKTUBHBIA U
ME30MEPHBII 3¢ peKTsI,
opuentautel | wu Il poma);
(dakTonmornyeckue CBEACHUS O
CBOWCTBaX, COCTaBe, IOIYYCHUH U
6e3omacHOM HCTIONIb30BaHUU
BaYKHEHUILNX OpPraHUYECKUX
BEIIECTB B OBITY U NMPaKTUYECKON
JEATENbHOCTH 4eJoBeKa, OoO0ImuX
HayY4YHBIX MPUHIHTIAX
XMMHYECKOT0 IPOU3BOJCTBA (Ha
IpUMepe IPOU3BOJCTBA METaHOIIa,
nepepaboTKu HedTn);
c(OpMHUPOBAHHOCTH YMEHUIL:
BBISBIISATH XapaKTePHBbIC NPH3HAKH
NOHATHH,  YCTAaHAaBIMBAaTh WX
B3aUMOCBSI3b, UCIIONIB30BaTh
COOTBETCTBYIOIIME NOHATHA IpU
ONHMCAaHUH COCTaBa, CTPOSHUS H

CBOICTB OpPraHUYECKUX
COeMHEHNH; C(HOPMUPOBAHHOCTH
YMEHUI: HCIOJIb30BATH

XUMHYECKYIO CUMBOJINKY JJIA
COCTaBJICHUS MOJIEKYIIAPHBIX n

CTPYKTYPHBIX (pa3BEpHYTHIX,

HpPaBCTBEHHBIX M TPABOBBIX HOPM H C Y4ETOM
OCO3HaHMsI  MOCIEACTBUHA  IMOCTYNKOB;  4)
(hopMupOBaHUs KYJABTYPHI 370POBBSI: TOHUMAHHS
LIEHHOCTeH 3710poBOro U Oe3omacHoro obpasza
JKU3HH, HE00XOJUMOCTH OTBETCTBEHHOT'O
OTHOILIEHHSI K COOCTBEHHOMY (U3UUEecCKOMYy H
TICUXUYECKOMY 3/I0POBBIO; COOJIOJEHUS MPaBUII
Oe3omnacHoro oOparieHusi ¢ BEIIECTBAMH B OBITY,
MOBCEAHEBHON JKU3HH, B TPYZ1OBOM
JIEITEIbHOCTH; ~ TIOHMMAaHWSl LEHHOCTH TPaBHII
HHAWBUIYAJIbHOTO u KOJIJICKTUBHOT'O
0e30MacHOro [OBEIECHUS B CHUTYaIIUsX,
YIPOXKAIOIIUX  3JI0POBBIO W JKWU3HH  JIHOJIEH;
OCO3HaHUA HOCHC}ICTBHﬁ N HETIPpUATHA BPEIHBIX

HPUBBIYEK (ynorpebnenus AJIKOT0J141,
HapKOTHKOB, KypeHHs); 5) TPYZLOBOT'O
BOCITUTAHMS: KOMMYHUKaTUBHOH

KOMIIETEHTHOCTH B y4eOHO-HCCIEN0BATENbCKON
JeATENbHOCTH, OO0IIECTBEHHO TIOJIC3HOH,
TBOPYECKOH W JpPYrMX BHIAX HEATENBHOCTH;
YCTAaHOBKM Ha AaKTHBHOE Y4JacTHe B peLIeHHH
MPaKTUYECKUX 3a1aq COLIMAJTIBHOM
HAIlpaBJICHHOCTH (B paMKax CBOEro Kijacca,
IIKOJIBI); HMHTEpeca K MPAKTHYECKOMY M3Y4CHHUIO
npodeccuil pa3IUYHOro pona, B TOM YHCIE Ha
OCHOBE IPUMEHEHHS NPEIMETHBIX 3HaHHH I10
XHUMHUH; YBaXEHHSA K TPYAY, JIIOMAM Tpyda U
pe3yabTaTtam TPYHOBOU TS TETbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
WHIMBUIYabHOW  TPAeKTOpUM  0Opa3oBaHMS,
Oymymeit npodeccun " peanmzanumn
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB ® TOTpeOHocTel obmecTBa; 6)
9KOJIOTMYECKOr0  BOCHHMTAHMA:  AKOJIOTHYECKH




COKpAaIIEHHBIX W  CKEJICTHBIX)
(hopMyT OpPraHUYECKHX BEIICCTB;

COCTaBJIATH YpaBHCHUA
XUMHWYCCKUX peaKHI/Iﬁ u
PacKpbIBaTh nx CYHIHOCTD:
OKHCJIMUTCIIbHO-

BOCCTaAaHOBUTCIIbHBIX peakunﬁ
MOCpCACTBOM COCTaBJICHUSA

anekTpoHHoro 24 ®denepanbHas
pabouas nporpamma | Xumus. 10—
11 KJ1acChl (yrmy0GnéHHBIN
YpOBEHb) OanaHca 3THX peakiuii,
peakuuii MOHHOro oOMeHa MyTéM
COCTaBJICHHUA ux ITOJIHBIX n
COKPAILEHHBIX MOHHBIX
ypaBHEHUH; H3TrOTaBIIMBATH
MOZENH MOJIEKY]l OpPraHHYEeCKUX
BELIECTB Ul WUIIOCTPALMU  HX
XUMHYECKOT0 u
MPOCTPAHCTBEHHOTO  CTPOCHHS;
c(OpMHUPOBAHHOCTH YMEHUIL:
yCTaHABIMBATh IPHHAUISKHOCTD
H3y4EHHBIX OpraHMYeCcKHX
BEIIECTB 110 HX COCTaBy H
CTPOCHHIO K  OIpPEACIEHHOMY
KJaccy/rpymme COeTMHEHUH,
JaBaTb MM Ha3BaHHA 110
CUCTEMATHYECKON HOMEHKJIAType

(IUPAC) u TIPUBOIUTH
TPUBUANbHBIC  HA3BaHUS  JUIS
OT/IENBHBIX Mpe/ICTaBUTENCH

OpraHMYeCKHX BEIIECTB (ITHIICH,
alleTWIICH, TONYOJd,  IJIMIEPHH,
STHJICHTIIAKOIIb, (enom,
¢dopmanpaerum, areTagbIeru,

1esIecoo0pasHoro OTHOUIEHHS K MPUPOIE Kak
WCTOYHMKY CYIIECTBOBAaHMS JKM3HHM Ha 3eMmile;
TOHMMaHHS rJ1I00aJIBHOTO Xapakrepa
HKOJIOTUYECKHX npo0iem, BIIVSTHUS
HSKOHOMHYECKHX TMPOLECCOB HAa  COCTOSHHE
MPUPOJTHON M COIMAILHON Cpefibl;  OCO3HAHMS
HEOOXO/JIMMOCTH  MCIIOJIb30BaHUS  JOCTH)KEHHH
XMMHUH JUISl PEIIeHUs] BOIPOCOB PalMOHAJIBHOTO
MPUPOJONIONB30BaHUS; aKTHBHOTO — HETIPUSTHS
JIEUCTBUI, TIPUHOCAIIMX BpeN OKpYyXKaroleh
NPUPOJHON  cpefie, YMEHHs TPOrHO3HPOBATh
He6J’[aFOl’IpI/IHTHbIC OKOJIOIrH4Y€CKUEC IT0CIECACTBUS
MpeNnpUHIMAEMbIX JEHCTBUI U TIPEOTBpaIlaTh
ux; HaJIM4YMs Pa3BUTOTO  3KOJIOTHYECKOTO
MBIIIJIEHUS], JKOJIOTMYEeCKONW KYyJbTYpbl, OIbITa
JIEATENIbHOCTH 3KOJIOTMYECKON HaIlpaBIEHHOCTH,
YMEHHUS PYKOBOZICTBOBATHCSI UMH B
[I03HaBaTEIIbHOM, KOMMYHHUKaTUBHOU u
COLIMAJbHON MpaKTHKE, CIIOCOOHOCTH U yMEHHS
AKTHBHO MPOTUBOCTOATH HICONOTHU XeMO(OOHH;
20 depepanbHasi pabdouasi mporpamma | Xumusi.
10-11 «naccel (yrinyOn€HHbIN  ypoBeHb) 7)
LIEHHOCTH Hay4HOTO IO3HAHUS: MUPOBO33PEHHUA,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHsI HayKH W OOIIECTBEHHOH NpPaKTHKH;
MOHMMAaHHUA CHeIU(DUKH XUMHHM Kak HayKH,
ocosHaHuss €€ pomu B (OPMHPOBAHUH
PanMOHATIBPHOTO HAYYHOTO MBIIIICHUS, CO3IaHUN
LETIOCTHOI'O TPEACTABICHUS 00 OKpYyXaroleM
MHpE KaK O EIWHCTBE NPHUPOIBI M YEIOBEKa, B
MO3HAHWM TIPUPOAHBIX 3aKOHOMEPHOCTEH U
penieHnn TpoOJeM COXpaHEHHs IPHPOJHOTO
PaBHOBECHS; YOSKIEHHOCTH B 0co00if
3HQUMUMOCTH  XUMHH  JJIsI  COBPEMEHHOH
LBHIIA3ALHH: B e€  TYMaHHCTHYECKOH




alleTOH, MYypaBbUHAS  KHCIIOTA,
VKCYCHasl KHCJIOTa, CTeapuHOBasd,
OJICHHOBAS, MTATEMATHHOBAS
TJTUIINH,
ppyxrosa,
JUBUHWI, W30MPCH, XJIOPOMPEH,
CTHPOT u Jpyrue);
c(OpMHPOBAHHOCTh YMEHHS
XUMUYECKON

OpPraHn4CeCKux

KHUCJIOTHI, aJlJaHUuH,

MaJibTO34a, AHWJINH,

OTIpEeJICNSITh  BUJ
CBSI3U B
COCMHEHUSX  (KOBalleHTHasT |
HOHHAsl CBsA3b, O- M T-CBA3b,
BOJIOPOIHAS

c(hOpPMHUPOBAHHOCTh

CBSI3b);
YMEHHUS
IPUMEHATH IOJIOKEHHS TEOpHU
CTPOEHHSI OPraHMYECKHX BEIIECTB
A.M. ByrnepoBa misi 00bsiICHEHHs
3aBUCHMOCTH CBOWCTB BELIECTB OT
UX COCTaBa U CTPOCHUS;

HaIlpaBJICHHOCTU U Ba)KHOU poiM B CO3JaHUUN

HOBOW 0a3pl MarepuanbHOW KYyIbTYphHl, B
penieHnH TII00ANBHBIX MPOOJIeM YCTOWYHBOTO
pa3BUTHA YeloBeYeCTBa - CBIPBEBOIA,

JHEPreTHUUECKON, MUIIEBOW UM SKOJIOTHYECKOM
OezomacHoCTH, B pPa3BUTHUHU
00CCIICYCHUN YCJIOBHIA  YCIICIIHOTO Tpyda |
9KOJIOTHMUYECKH KOM(OPTHOH IKM3HH KaKIOrO
o01ecTna;
IPaMOTHOCTH: TIOHHMAaHHS CYITHOCTH METOJIOB

MCOUIIUHBI,

YJICHa eCTeCTBeHHO-HaquOﬁ

IIO3HAHWA, HCIIOJIb3YEMBIX B CCTCCTBCHHBIX

HayKax, CIOCOOHOCTH

TMOoJIydyaeMbI€ 3HAHUA [JI aHAJIM3a 1 00BLICHEHUS

HCII0JIb30BaTh

SBJICHUH OKPY)KAIOLIETO MHUpPA U MPOUCXOISAIINX

B HEM W3MEHCHUH, YMEHHUS enaThb
000CHOBaHHbIE 3aKJIIOUCHHUS HA OCHOBE HAay4YHBIX
(akTOB M HUMEIONMXCS JAaHHBIX C  LEJIbIO
MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITENIHO ~ UCIIONBb30BaTh  XMMHUUYECKHE
3HAHMS JUIA pelleHus MpoOjeM B pealbHBIX
JKU3HEHHBIX CUTYalUsiX; MHTEpeca K IO3HAHUIO,
HCCIIEZIOBATENbCKON NEATENIbHOCTH; TOTOBHOCTH
U CIOCOOHOCTH K HENpepbIBHOMY 0O0pa30BaHHUIO
U caM0oo0Opa3oBaHUIO, K aKTUBHOMY IIOTYYEHHIO
HOBBIX 3HAHWI 10 XWMHH B COOTBETCTBHU C
JKU3HEHHBIMU TTOTPEOHOCTSIMH; HHTEpeca K
0COOCHHOCTSIM Tpyda B Ppa3lUYHBIX cdepax

npodeCCHOHATBHOU IEATETBHOCTH.

Yraesoaopoasl
Ipenensubie cOopMHPOBaHHOCTH ymeHuil | bazoBele  Joruueckue JACHCTBUS: | OCO3HAHHE 00yJaroIMHCS poccuiickoin

5 YTII€BOIOPO/IBI 5 XapaKTepHU30BaTh COCTaB, | CAMOCTOATENBHO (hOPMYIHPOBATH M | 'PaXTAHCKOH MIEGHTHYHOCTH; TOTOBHOCTh K | https://lesson.
aJIKaHBbI, CTpoeHue, dusmueckue U | aKTyalH3HpOBaTh npoGneMy, | caMOpa3BHTHIO, CaMOCTOATENBHOCTH u | edu.ru/04/10
HUKJIO0AJIKaHbI XUMUYECKHE CBOWCTBA THUIMYHBIX | pacCMAaTpUBAaTh €€ BCECTOPOHHE; | CAMOOIPENEIECHUIO; HaJIM4uMe MOTHBAUUM K

3 HenpenensHble 14 npencraBuTesneit PasIUYHBIX | ONPENENATh LEIH JEATEIbHOCTH, | OOYYEHMIO; ~ TOTOBHOCTH M CHOCOOHOCTH |  https://lesson.
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YIJaeBOaAOpPOAbI:
AJIKCHBI, aJIKaJUCHBbI,
AJIKUHBI

ApomaTtHyeckue
YTIIEBOAOPOIBI
(apeHsi)

[Ipuponnsie
HCTOYHHUKH
YIIIEBOJIOPOJIOB M UX
nepepaboTka

T"asnorennpounssogH
bI€ YIIIEBOOPO/IOB

KJIACCOB OPTraHUYECKUX BEIIECTB:
AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB,
aJIKaIUCHOB,

apOMaTHYECKUX

QJIKUHOB,
YIJIIEBOJOPO/IOB,
CIIUPTOB, AJBAETUAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX M
CJIO’KHBIX 3¢hupoB,
HUTPOCOEIUHEHUN U

KHUPOB,
aMUHOB,
AMHHOKHUCIIOT, OEJTKOB, YIJIEBO/IOB
(MOHO-, M- W TIONKMCAaXapuoB),
WITIOCTPUPOBATh  T€HETUYECKYIO

CBA3b MEXAY HUMH YpaBHCHUSIMU

COOTBETCTBYIOLINX c
HCTIONIB30BAHHEM  CTPYKTYPHBIX
dbopMyn;  XMMHUYECKHX peaKIHi

c(OpMHUPOBAHHOCTH yYMEHUsI
HOINTBEPXKIATh HAa KOHKPETHBIX
IpUMepax XapakTep 3aBUCHMOCTH
PeaKOHHOM CIIOCOOHOCTHU
OpPraHMYeCKHX COeOUHEHUH OT
KPaTHOCTH M THUNA KOBAJICHTHON
CBs3U (O- U T-CBSA3M), B3aUMHOTO
BJIMSHUS aTOMOB M TPYIII aTOMOB
B MOJIEKYyNIax; c(hOPMHUPOBAHHOCTH
YMEHUS XapaKTepH30BaTh
HCTOYHHUKH YIIEBOJOPOIHOIO
CBIpbst (HE(Th, MPHUPOTHBIN Ta3,
YTOITb), CIIOCOOBI €ro nepepadoTKu

W TpaKTHYecKoe IpUMEHEHHE
MIPOITYKTOB riepepaboTKH;
copMUpPOBaHHOCTB BJIaJICHUS

CHCTEMOH 3HAHUM O €CTECTBECHHO-
HAYYHBIX METONAX TIO3HAHHUA —
HaOJIIOIEHNH, M3MEpEHUH,

MOACINPOBAHNUU, OKCIICPUMCEHTC

3a/1aBasi apaMeTpsl U KPUTEPUU UX

JOCTHXXCHUA, COOTHOCHUTDH
PE3YyIbTAaThI JACATCIIBHOCTH C
IIOCTaBJICHHBIMHU OCISAMMU,
HCIIOJIB30BATh npu OCBOCHHUU
3HAHUU HpI/IéMI:-I JIOTHYCCKOIro
MBIIIJICHUA BBIJACIIATDH

XapaKkTepHbIe MPU3HAKK TOHSATHH U
YCTaHaBJIMBaTh HX B3aUMOCBA3b,
WCIIONBb30BaTh ~ COOTBETCTBYIOIINE
TIOHSITHS TS 00BSCHEHHS
OTACIbHBIX (DAKTOB ¥  SIBJICHHIA;
BBHIOMPATh OCHOBAHUSI M KPUTEPUHU

JUIS  KIacCU(DUKAIIMK BEIIECTB |

XUMHUYECKUX peakuui;
yCTaHaBJIMBATh MIPUYHHHO-
CJI€JICTBEHHBIE CBSI3U MEXTy

M3y4aeMbIMH SIBIICHUSIMU; CTPOHTH
paccyxJaeHus
(MHAYKTHUBHBIE, JEIyKTUBHBIC, MO
aHaJIOTHH),
3aKOHOMEPHOCTH U TPOTHUBOPEUHUS
B pacCMaTpUBAEMbBIX  SIBIICHUSX,
(dhopMynrpoBaTh BBIBOJIBI u
3aKITIOYCHHS; MIPUMEHSTh B
npolecce MO3HAHUS UCIONIb3YeMbIe

JIOTMYCCKUEC

BBIABJIATH

B XUMUHU CHMBOJIMYECKUE
(3HaKOBEIC) MOJIETIH,
peoOpa3oBbIBATH MOJICTIbHBIC

MPE/ICTABICHUS] — XUMHYICSCKHI 3HAK
(cuMBOJ) dJEMEHTa, XHMHYecKas
(dopMmyna, ypaBHEHHE XUMUYECKON
peakiuu — MpU PEelIeHUH YueOHBIX
MO3HABATENLHBIX U MPAKTHISCKUX

3aaa4, NPUMCHSATH Ha3BaHHBIC

00yJaromuXxcs PyKOBOJACTBOBATHCS MPUHSATHIMU B
00IIIeCTBE TMpaBWJIAMH W HOPMaMH TIOBCICHHUS;
HaJIN4He JKOJIOTHYECKOMH
KYJIBTYpPBI; CTIOCOOHOCTH CTABHUTH IIEH H CTPOUTH
JKU3HCHHBIC TUIAHBL.  JIMYHOCTHBIC pPE3YIbTAThI
OCBOCHHS  TpeaMeTa  «XHMHSD»  OTPaKaIoT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIBHOW U
MPAKTUYECKON JEATCTLHOCTH OOYJAIOIIUXCS B

IMpaBOCO3HAHUA,

nporecce peanuzanum 00pa3oBaTebHOI
JIEATETLHOCTH. JInyHOCTHBIE Pe3yNIbTaThI
OCBOEHHMs  mpeiMeTa  «XHMHS»  OTPaXkaroT

c(hOpPMHPOBAHHOCTL OIBITA ITO3HABATEIBHOW U
MPaKTHYECKOW JeATeTbHOCTH O0Ydaroluxcs B

nporiecce peanu3anum 00pa3oBaTebHON
NEeITEILHOCTH, B TOM 4YHCJIE€ B YacTH: 1)
IPaXKAaHCKOTO BOCITUTAHHS: OCO3HAHUS

00y4aloIIMMKCSl CBOMX KOHCTUTYIIMOHHBIX MpaB
U O0SI3aHHOCTEH, YyBaXkEHHs K 3aKOHYy U
MIPAaBOMOPSAAKY; MPEINCTABICHUS O COIHAIBHBIX
HOpMax u MpaBHUIax

OTHOILIGHUH B KOJUIEKTHUBE,
COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH IpHU
CO3/IaHUM Y4eOHBIX MPOEKTOB, PEIICHUN YIeOHBIX
W TO03HABaTEJIbHBIX  3ajad,
XUMHYECKHX JKCIIEPHUMEHTOB;
MOHUMATh W MPUHIMATh MOTHBBL, HaMEPEHHUS,
JOTHUKY W AapryMEeHTHl JAPYIUX TIPH aHaln3e
pa3IMYHBIX BUAOB Y4EOHOW IeATENbHOCTH; 2)

MCKIUYHOCTHBIX
TOTOBHOCTH K

BBINIOJTHEHUHU
CIIOCOOHOCTH

MAaTPUOTHYECKOTO  BOCIUTAHUS:  [IEHHOCTHOTO
OTHOIIEGHHWS K HCTOPHYECKOMY U HAyIYHOMY
HaCJIENI0 OTCUYECTBCHHOW XHMMHH; YBaKEHHS K
Ipoleccy TBOpYECTBA B OONACTH TEOPUH |
MPAKTHYECKOr0 MPHIIOKEHUS! XUMHH, OCO3HAHUS
TOrO, YTO [JaHHbIE HAYKH €CTb pPE3ylIbTaT

JIIATCIIbHBIX Ha6JIIO,Z[CHPII>'I, KPONOTIIUBBIX
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(peaJbHOM W  MBICIICHHOM) U
YMEHHSI TPUMEHSATh 3TH 3HAHUS,
c(OpMHUPOBAHHOCTH YMEHUS
TIPUMEHITh OCHOBHBIE OIEpanuu

MBICITUTEILHON JCATCIBHOCTH —

aHaJIM3 W CUHTE3, CpaBHEHWE,
000011IEHHE, CHCTEMATH3AIIHIO,
BBISIBJICHUE NPUYHUHHO-
CIIENICTBEHHBIX  CBs3ed —  JuIs
U3y4EeHUs] CBOWCTB BEIIECTB U
XUMHYECKHUX peakuui;
c(hOpMHPOBAHHOCTh YMEHHH:
BBIABJIATH B3aNMOCBA3b

XUMHUYECKUX 3HAHUM C ITOHSATHUIMU
U [PeACTABICHUSAMH  JIPYrHuX
€CTECTBEHHO-HAy4YHBIX IPEIMETOB
g Oomee 25  ®DepepanbHas
pabouast nporpamma | Xumus. 10—

(yrnyOnéuHslit
OCO3HAHHOTO

11 KJIACCBI
YPOBEHB)

TTIOHUMAaHH CYIIHOCTH
MaTepHalbHOTO EIMHCTBA MHUpAa,
HCIIONBE30BAaTh CUCTEMHEBIE 3HAHUS
10 OpraHMYeCKOW XHMUH JUIs
OOBSCHEHUs] ¥ TMPOrHO3UPOBAHUS

ﬂBHCHI/Iﬁ, HUMCIOIINX €CTCCTBCHHO-

Hay4HYIO TIPUpPOLY;
cOopMHPOBAaHHOCTH YMEHUI:
TIPOBOJUTH pacy€rnl mno
XUMHUYECKAM ¢dopmynam u

YpaBHEHHSM XUMHUYCCKUX PEaKIHii
C HCMOJb30BAHHEM (PU3MICCKUX
BenmuunH (Macca, 00BEM Ta30B,
KOJIHNYECTBO BEIIECTBA),
XapaKTepU3YIOINX BEIIeCTBA C

MOJCIIbHBIC NPCACTABJICHUA  JJId
BBIABJICHUA XapaKTCPHBIX
IMPU3HAKOB H3YYa€MbBIX BCIICCTB U

XUMHMUYECKHX peakuuil. bazoBwie
UCCIIEZ0BATENbCKHE JeUcTBUS:
BIaJETh OCHOBaMH METOZI0B

HAYYHOrO TMO3HAHHS BEIISCTB U
XUMHYECKHX peaximif;
dbopMynHpOBaTh MENH H 3a7a4d
HCCIIeTOBAHNS, HCTIONb30BATh
MOCTaBICHHBIE W CAMOCTOSITEIHHO
copMynupoBaHHbIE
Ka4yeCTBEC I/IHCprMeHTa IIO3HAHUS U

BOIIPOCHI B

OCHOBBI IS (hopMupoBanust

TUTIOTE3bI o TIPOBEpKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX
CYXKICHMM;  BJIaJlETh

CaMOCTOATEIIBHOI'O  TNIAHUPOBAHUA

HaBbIKaMU

u MPOBEICHUS
IKCIIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHUS
HaOMIOJaTh 32 XOJOM IIpolecca,

Y4EHHYECKHX

CaMOCTOSITENIbHO ~ MPOTHO3UPOBATH
ero pe3ynbTar, (QOpMyIHUPOBATH
000011IeHIA " BEIBOJIBI
OTHOCHTEIHHO JIOCTOBEPHOCTH
pe3yNbTaToB HCCIIETOBAHUS,

COCTABIIATH OOOCHOBAHHBIA OTYET O
MpONIeTaHHON paboTe; mpruodpeTaTh

OIIBIT YUEHUYECKOI
WCCIIEIOBATENIbCKOM M MPOEKTHOM
JIeATEIbLHOCTH, TIPOSIBIISITH

CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEILHOMY MOUCKY

MCTOAOB PCHICHUA MNPAKTHUICCKUX

MOCTOSIHHOT O
TpyAa Y4€HBIX W TMPAKTHKOB,  MHTepeca U
MO3HABATENIHBIX MOTHBOB B TIONIYYEHHH H
nocienyoneM — aHaiuze  uHpOpMamuM o
MEPETOBBIX JIOCTIDKEHMSIX COBPEMEHHOU
OTE4YECTBEHHOI XUMUU; 3) JIyXOBHO-
HPaBCTBEHHOI'O HpPaBCTBEHHOT' O
9THUYECKOI O MIOBEJICHUS; 19

SKCICPUMECHTAJIbHBIX IIOHMCKOB,

BOCITUTAHUS:
CO3HaHUS,
OenepanbHas padbouas nporpamma | Xumus. 10—
11 xmaccel (yrimyOn€HHBINH YpOBEHB) CIOCOOHOCTH

OLCHUBATh CUTYyalluu, CBsI3aHHBIC C
XUMHYCCKHUMHN  SBJICHUSIMH, U TpUHUMATb
OCO3HAaHHBIC peuicHus, OPHUECHTUPYACH Ha

MOpPAJIbHO-HPABCTBCHHBIC HOPMbBI M HEHHOCTHU;

FOTOBHOCTH OIICHMBAaTh CBOE IIOBEJCHHE U
IIOCTYIIKH TOBapMILEH C  IO3ULUI
HPaBCTBEHHBIX W IPABOBBIX HOPM M C Y4ETOM

OCO3HAHHUA MOCIIEACTBUHA MOCTYIIKOB; 4)

CBOUX

(hopMHpPOBaHUsI KYJIBTYPhI 3/I0POBbSI: TIOHUMAHUSI
LEHHOCTEeH 37I0poBOrO M Oe3omacHoro oobpasa
SKHM3HU, HEOOXOIUMOCTH
OTHOILIEHHST K COOCTBEHHOMY (H3MYECKOMY U
MICUXUYECKOMY 3JI0OPOBBIO; COOIIOICHHS TPABUI
Oe3omacHoOro oOpalleHus ¢ BellleCTBaMH B OBITY,
MHOBCEIHEBHOMI JKU3HH, B TPYAOBOH

OTBCTCTBCHHOI'O

JEATENbHOCTH;  TIOHUMaHHS LEHHOCTH MpPaBHII
WHIWBUIYaITBHOTO " KOJJIEKTHBHOT O
0e30omacHOro  TOBEOEHHA B CHTYaLWsX,
YIPOXKAIOIINX 3IO0POBBIO W JKHU3HH JIFOJCH;
OCO3HAHUS TOCIEACTBHNA M HETPUATHS BPEIHBIX
TIPUBBIYEK (ymorpebeHust AJKOT OJIA,
HapKOTHKOB, KypeHusl); 5) TPYIOBOTO
BOCITUTAHHUS: KOMMYHHUKaTUBHOU

KOMIICTCHTHOCTH B y‘Ie6HO-I/ICCHeI[0BaTCJIBCKOI‘/'I

JACATCIBbHOCTH, 06HICCTBCHHO moJ 63H0ﬁ,




KOJINYECTBEHHOM CTOPOHBI:
pacuérsl o HaXOXJCHUIO
XMMHUYECKOH (OpMYJbl BellecTBa
10 M3BECTHBIM MACCOBBIM JOJIIM

XUMHUYECKHX 3JIEMEHTOB,
NPOJYKTaM CrOpaHusi, IJIOTHOCTH
ra3000pa3HbIX BCIIICCTB;
chOpPMHUPOBAHHOCTH YMEHHIA:
NPOrHO3UPOBATh, AHAIM3MPOBATH
U OIIEHHBATh C  TO3UNHUi
9KOJIOTUYECKOM 0€e30MacHOCTH
MOCJIEACTBUS OBITOBOM u

HpOH3BOZlCTBeHHOI>i JCATCIIBHOCTH

YeJloBeKa, CBSI3aHHOM C
nepepaboTKON BEIIIECTB,
UCIIOIb30BaTh MOTY4CHHBIE

3HAHUA Ui MPUHATHS TPAMOTHBIX
pemieHUH MpobiaeM B CHUTyalusX,
CBSI3aHHBIX C XUMHCH;

3a/1a4, NPUMEHEHUIO Pa3JInYHBIX
MeTOo0B To3HaHus. Pabora ¢
nH(popManmen: OpHeHTHPOBATHCS B
Ppas3INIHBIX MCTOYHUKAX
nHpopManuy (Hay4HO-TIOMYJIApHAS
JauTeparypa XHUMHYECKOT O
COZIepKaHus, CIpaBOYHbBIE

nocobusi, pecypcel MHTepuera), 22
®denepanbHas padbouast mporpaMma |

Xumus. 10-11 KJIACCBI
(yrny0nénnslit YPOBEHB)
aHaJIM3UPOBaTh uH(pOpMAITUIO
pa3aMuYHBIX  BHAOB U (opM
MPECTABIICHNUS, KPUTUYECKU

OLICHMBAaTh €€ JOCTOBEPHOCTh H

HENpOTHBOPEYUBOCTE;
(dhopMynrpoBaTh 3aIpoCshl u
IPUMEHATh  PA3IMYHBIE  METOIpbI
npu TIOMCKE u orbope
uHpOpMALUK, HEOOXOIUMOW I
BBINIONTHEHHS ~ y4eOHBIX  3aj1ad
OnpeaenéHHOro THIIA;
IPHOOPETaTh OMBIT MCHOJIB30BAHU
TEXHOJIOTUH U Pas3INYHBIX
HIOMCKOBBIX CHCTEM;
UHPOPMAaIIMOHHO-

KOMM YHUKaTHBHBIX

CaMOCTOATEIBHO BEIOHPATH
ONITUMAJIEHYIO thopmy
TpeICTaBIICHUS nHbopMayu
(cxemsl, TpaduKu, AHATPAMMEL,
TaONMUIIBI, PHUCYHKA W JIPyTHe);

WCIIONB30BaTh HAYYHBIM S3BIK B
Ka4yecTBE CpeACTBa NIpH pabore ¢
XUMHYECKOI nH}pOpMaIye:

TBOPYECKOM M JIPYTMX BHJAX JEATEIbHOCTH;
YCTaHOBKM Ha AaKTUBHOC Y4YacTHE B PEIICHUU
MPAKTUICCKUX 3a/1a4 COIMAJILHOM
HalpaBlIeHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI); WHTEpeca K MPaKTUICCKOMY H3yICHUIO
npodeccuil pa3IMdHOrO pojia, B TOM YHCIIE Ha
OCHOBC TPHMEHCHHS TPEIMETHBIX 3HAHHHA 10
YBOKEHHS K TPYdy, JIOAAM Tpyda U
pe3ynbTatam TPYHOBOH JIeATETbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
obOpa3zoBaHus,

XUMUH,

WHIUBUAYAJIBHON
Oymymiei npodeccuu u
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM

TPaeKTOpUH
peanuzanuu

JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH,
obmecTBa; 6)
DKOJIOTHYECKH

MHTEPECOB M  MOTpeOHOCTEH
IKOJIOTHYECKOr0  BOCIMTAHHS:
1eneco00pa3HOro OTHOLICHUST K IPHPOAE Kak

HUCTOYHUKY CYHIECTBOBAHUSA JKXHU3HU Ha BGMHC;

ITOHUMAaHHMS 100aIbHOrO xapakrepa
9KOJIOTHYESCKHX npooiiem, BIIMSIHUS
SKOHOMHMYECKHX TPOLECCOB HAa  COCTOSHHE
MIPUPOIHON M COLMAIBHOM Cpenbl; OCO3HaHUS

HEOOXOJUMOCTH  HCIIOJIB30BAHUS  JOCTHKEHHIH
XUMHH TSI PEHICHHs] BONPOCOB PAIMOHAIHHOTO
MIPUPOAOIOIH30BAHUS, HENPHUATHS
JICUCTBUM, MNPUHOCALIMX BpEI OKPYXKAIOLIEH
MPUPOAHON Cpele, YMEHHS TPOTHO3UPOBATH
HEeOJIaroNmpUATHBIE KOIOTHYECKHE IOCIEICTBHSA

AKTHUBHOT'O

MNpeANPUHUMAEMBIX AEUCTBUH U NPENOTBpalIaTh
UX; pa3BUTOTO
MBIIUICHUSI, JKOJOTUYECKOH KYIBTYpPHI, OMBITA
JIESITETPHOCTA AKOJIOTHYECKOW HAIPaBIICHHOCTH,
YMEHUS PYKOBOJICTBOBATBCSI
M03HaBATENIbHOM, KOMMYHUKaTUBHOM u
COIMATEHOW TIPAKTUKE, CIOCOOHOCTH W YMEHHS

HaJIN4uA OKOJIOrHYCCKOro

MU B




TPUMEHST MEKIpeIMETHBIE
(pu3myeckne W MaTeMaTHYECKHE)
3HaKH W CHMBOJBI, (OPMYIEI,
ab0peBHaTYpHI, HOMEHKJIATYpY;
UCIIOJIb30BaTh 3HaKOBO-
CHMBOJIYECKHE cpencraa
HarmsaHocTH.  KoMMyHHKaTHBHBIE
YHUBEpCaJIbHbIC y4eOHbIe

JICUCTBHA: 3a7aBaTh BOIPOCHI 10
CYIIECTBY O0OCYXTaeMOil TeMBI B
XOlle Ualora WWiM JTUCKYCCHH,

BBICKA3bIBATh UJIEN,
(hopMynrpoBaTh cBOU
TPEIOKEHUS OTHOCHTENTLHO
BBITIOJTHCHHS TpeT0KEHHON
3a]a4M; BBICTYNATh C MPe3eHTaneH
pe3yabpTaToB M03HABATEILHOM
JIeATENBbHOCTH, MOy ICHHBIX

CaMOCTOSITEIbHO HJIM COBMECTHO CO
CBEpCTHHKAMH TIPU BBINOJHEHUH
XHMHUYECKOr O SKCIEePUMEHTA,
MIPaKTUIECKO paboTh! 1o
HCCTICIOBAaHHUIO CBOMCTB M3ydaeMbIX
BEIIECTB, peaNn3alud y4eOHOro
MIPOCKTA, u (hopmynmpoBaTh
BBIBOJIBI o  pe3yabTaTaM
MIPOBEAEHHBIX HCCIEeN0BaHUN
NyTéM COIJIACOBaHUS IO3ULUH B
XoJe oOMeHa
MHEHHSIMU.

Oo0CYyXKJIeHUus H
PerynstuBHbIE
YHUBEpCalbHbIC yIeOHbIE NEHCTBHA
CaMOCTOSITENIbHO ~IIAHUPOBATh U
OCYIIIECTBIISITh

MO3HABATENBHYIO

CBOIO
JCATCIBHOCTBD,
onpeacisada e€ umenmm wu 3a1a4u,

AKTUBHO MPOTHBOCTOSThH HICONOTHH XeMO(OOuH;
20 denepanpHas paboyast mporpamma | XuUMHUSL.
10-11 «xmaccsl (yrimyOn€HHbBIA ypoBeHb) 7)
[IEHHOCTH HAYYHOrO TMO3HaHHS: MHPOBO33PEHUS,
COOTBETCTBYIOLIEr0  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON MPAKTHUKH;
MOHUMAaHUS CHelMMUKA XAMHH Kak HayKH,
ocosHanus e€ pomu B  (hopMUpOBaHUH
PaLOHAILHOTO HAYYHOT'O MBINUICHHUS, CO3IaHUH
IIEJIOCTHOTO MPEICTABICHUS 00 OKpY)KaroIieM
MHpE KaK O eMMHCTBE TPHUPOIbI U UEIOBCKA, B

MO3HAHUKM TPHUPOJAHBIX 3aKOHOMEPHOCTEH U
pelicHHH TPOOJIEM COXPAaHEHHS IMPHUPOIHOTO
paBHOBECHS; yOeXKIEHHOCTH B ocoboit
3HaYUMOCTH XUMUHU JULst COBPEMEHHOMN
I[IUBUJIN3AIIAN: B eé T'YMaHHUCTUYECKOU
HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHUU
HOBOW 0a3bl MaTepualbHOW  KyJbTyphbl, B

pelieHrH TJ00aJbHBIX MPOOJIEM YCTOWYMBOIO

pa3BUTHA YeJIOBEUECTBA - CBIPBEBOIA,
SHEPreTUYECKOM, NMILEBOM U  3IKOJOTMYECKOU
0€e30I1aCHOCTH, B pa3BUTHH MEIULIAHBI,

00ecCrIeueHH YCIOBHI YCHEIIHOrO TpyAa H
IKOJIOTHYECKH KOM(OPTHOH JKM3HH KayKIOro
o01ecTBa; €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH: IOHMMAaHMS CYIIHOCTH METOAOB
MO3HAHUS, WCIONB3YEMBIX B
HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh TOyIaeMble

YJICHa
€CTCCTBCHHBIX

3HaHWS JUIA aHaiu3a M OOBSICHCHMS SBICHUH
OKPYKAIOIIEr0 MHpa M MPOUCXOISIIMX B HEM
W3MCHEHHWH, YMEHHS JenaTh
3aKJIIIOYCHNS] HAa OCHOBE HAy4YHBIX (DAaKTOB M
UMEIOIINXCS JAaHHBIX C IIENbI0  TONyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CaMOCTOSITENIBHO ~ HCIIONIb30BaTh

000CHOBaHHBIE

CITOCOOHOCTH
XAMUYECKHE




KOHTPOJMPOBaTh W 1O  Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBATH
MpeIaraeéMblii aropuT™M JeUCTBUNA
NpU  BBIIOJHEHUH  y4eOHBIX U
HCCIIe/I0BATENbCKUX 3ajad,
BbIOMpaTh Haunbonee 3deKTHBHBINA

crnocod MX peuleHus ¢ Y4ETOM
NONMyYeHHsT HOBBIX 3HAHUH O
BEIIECTBAX u XUMHYECKHX
peaKIusx; OCYILIECTBIISITh

CaMOKOHTpPOJIb  JIEITEIbHOCTH Ha
OCHOBE camoaHaju3a u
CaMOOIICHKH. [IpeameTHbie
pe3yJIbTaThl OCBOCHHUSI IPOTPAMMBI

M0 XUMHMU Ha YITyOJIEHHOM YpOBHE

Ha YpOBHE cpeaHero oOIiero
00pa3oBaHUA BKITIOYAIOT
creiuduueckue uis  yueOHOro
npenmera  «XHMUS»  HaydHbIC
3HaHUSA, YMEHHA ©  CHOCOOBI
NeWCTBUHN o OCBOCHHIO,

MHTEpIpETalN U TIPeoOpa3oBaHUI0
3HAaHUH, BHIBI JEATCIBHOCTH IO
MOJIY4CHHUIO
MPUMEHEHUIO 3HaHWH B Pa3JINuHBIX
y4eOHBIX CHUTyaIlMsiX, a TaKXkKe B
pEaNbHBIX JKM3HEHHBIX CHUTYaIHAX,
CBSI3aHHBIX c

HOBOI'O 3HaHUA H

xumued. B
MpOrpaMMe MO XUMUU TPEIMETHBIC
pe3ynmpTaThl  TPEACTABIECHBI  TI0
TofaM H3Yy4eHHUS.

3HAHMS JUIsI pelieHds] mpobieM B peanbHBIX
JKM3HEHHBIX CHUTYAI[MAX; MHTEpeca K MO3HAHHMIO,
UCCIIEIOBATENbCKON IS TENbHOCTH; TOTOBHOCTH
U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY ITOJYYEHHIO
HOBBIX 3HAHHUI 10 XHMHH B COOTBETCTBHH C
KU3HEHHBIMH MOTPEOHOCTIAMH; UHTEpeca K
OCOOCHHOCTSIM Tpyla B pa3JIMuHBIX cdepax
npoeccHOHANBHOMN NIeSITeNIbHOCTH.

Kuciopoaconep:kamye opraHudeckne coeTuHeHNst

7

Crptel. @eHon

11

(hopMHPOBAHHOCTH
XapaKTepHU30BaTh

YMEHUI
COCTaB,

ba3zoBrle JjorMueckue JOEHCTBUA:
CaMOCTOSITENTFHO (POPMYIIUPOBATH H

OCO3HaHHE 00yJaroIUMUCS poccuiickoi

Fpa)K)IaHCKOﬁ HACHTUYHOCTH; TOTOBHOCTH K

https://lesson.
edu.ru/04/10
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Kap6onuisHbIe
COCTMHECHUSL:
QITbICTH/IbI "
KETOHBIL.
KapOoHoBsie
KUCTOTBL. CIOXHBIE
a¢upsl. Kupst

21

YrneBonpl

CTpOCHHE, ¢usngeckue u
XMUMHYECKHE CBOMCTBA THITHYHBIX
npencraBuTeseit Pa3IUYHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB:
AJIKAHOB, IIMKJIOAIIKAHOB, AJIKCHOB,

aJIKaINCHOB, aJIKUHOB,
apOMaTHYEeCKUX  YIIIEBOJOPOIOB,
CIIUPTOB, aJbJETHIOB, KETOHOB,

KapOOHOBBIX KHCJIOT, NPOCTHIX M
CJIO’KHBIX 3¢hupoB,
HUTPOCOCIUHEHUN U

KUPOB,
aMUHOB,
AMHHOKHUCIIOT, OEJTKOB, YIJIEBO/IOB
(MOHO-, M- W TIOTUCAXapHUJIOB),
WUTIOCTPUPOBATh  TCHETHYECKYIO
CBSI3b MEXIY HUMH ypaBHEHHAMH
COOTBETCTBYIOLIHX c
UCIOJIB30BAaHUEM  CTPYKTYPHBIX
dbopMyn;  XMMHYECKHX peakIHi
c(OpMHUPOBAHHOCTH yYMEHUsI
MOATBEP)KAATh Ha KOHKPETHBIX
IpUMepax XapakTep 3aBHCHMOCTHU
PEaKUNOHHON
OpPraHMYeCKHX COeOUHEHUH OT
KpPaTHOCTH M THUNA KOBAJCHTHON
CBs3U (0- U T-CBS3HM), B3aHMMHOTO
BJIMSIHUSL aTOMOB U TPYIIT aTOMOB
B MOJIEKyNax; c(hOPMHUPOBAHHOCTh
YMEHUS XapaKTepH30BaTh

CIIOCOOHOCTH

HCTOYHHUKH YIIEBOJOPOIHOIO
CBIpbst (HE(Th, MPHUPOIHBIN Ta3,

YTOITB), CIIOCOOBI €ro nepepadoTKu

W TpaKTHYecKoe IpUMEHEHHE
TIPOIYKTOB riepepaboTKH;
copMHUPOBAHHOCTB BJIaJICHHS

CHCTEMOH 3HAaHUM O €CTECTBEHHO-

aKTyalu3upOBaTh pobiiemy,
paccmaTpuBaTth €€ BCECTOPOHHE;
OIpENeNsTh ILIENU JIeITENBHOCTH,

3a/1aBas MapaMeTpsl U KPUTEPUU UX

JOCTHXXCHUA, COOTHOCHUTDH
PE3YyIbTAaThI JACATCIIBHOCTH C
IIOCTaBJICHHBIMHU HCIAMMU,
HCII0JIb30BATh npu OCBOCHHUU
3HAHUU HpI/IéMI:-I JIOTHYCCKOIro
MBIIIJICHUA BBIJACIIATH

XapaKTepHbIe MPU3HAKU MOHATUN U

yCTaHaBJIMBaTb WX B3aHMMOCBA3b,
HCII0JIb30BaTh COOTBETCTBYIOILIIUE
HOHATUA JUIA 00BICHEHUS

OT/eNbHBIX (AaKTOB U SIBIICHUM;
BBIOMPATh OCHOBAaHHMS U KPHUTEPUU
Uil Kinaccu(UKalMy  BEUISCTB U

XUMHUYECKUX peakuui;
yCTaHaBJIMBATh MIPUYHHHO-
CJICICTBEHHBIC CBSI3U MEXIY
M3y4aeMbIMU SIBICHUSIMH, CTPOHTH
JIOTHYECKHUE paccyXaeHus

(MHAYKTHUBHBIE, JEIyKTUBHBIC, IO
aHaJIOTHH),
3aKOHOMEPHOCTH U TPOTUBOPEUHUS

BBIABJIATH

B paccCMaTpUBAEMBIX  SIBJICHHUSAX,
(hopMmynpoBaTh BBIBOJIBI u
3aKIII0UEHHS; TIPUMEHSTH B

IPpOIECCE NMO3HAHUA HUCIIOJIB3YEMBIC

B XUMUHU CHMBOJIMYECKUE
(3HaKOBEIC) MOJIETIH,
npeoOpa3oBbIBATH MOJICTIbHBIC

MPE/ICTABICHUSI — XUMHYICSCKHH 3HAK
(cuMmBOJN) BNEMEHTa,
dopmymna, ypaBHEHHE XUMHUYECKOU

XUMHYCCKasd

CaMOpa3BUTHIO, CaMOCTOATCIIBHOCTH u
CaMOOIPCaACICHUIO, HaJIn4u€ MOTHBAIlUKM K
O6y‘-IeHI/IIO; TOTOBHOCTH u CITOCOOHOCTH

00yYaromuXcss PyKOBOJICTBOBATHCS MPUHSATHIMU B
00IIIeCTBE TMpaBWJIAMH W HOPMaMH TIOBCICHHUS;
HaJu4ue MPaBOCO3HAHUS, SKOJIOTMUECKON
KYJIBTYpPBI; CIOCOOHOCTH CTABUTH IIEIH M CTPOUTH
JKU3HEHHbIE TUTaHbl. JIMUHOCTHBIE PE3yAbTATHI
OCBOGHHMSI  mpeamera  «XUMHS»  OTpaKaroT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIBHOW U

HpaKTquCKOﬁ JACATCIIBHOCTH 06yqa}oumxcsl B

nporecce peanuzanuu 00pa3oBaTebHOM
JCATCIBbHOCTHU. JInyHOCTHBIE pe3yfleaTbI
OCBOEHHs  mpeiaMeTa  «XHMHS»  OTPaKAroT

c(OPMHUPOBAHHOCTh OIBbITA [TO3HABATEIBHON U
MPAKTHYECKOW JIeITeIbHOCTH O0Y4aloIUXCs B

nporecce peanuzanuu o0pa3oBaTesbHOIM
NEeITEILHOCTH, B TOM 4YHCJIE€ B YacTH: 1)
IPaXKAaHCKOTO BOCITUTAHHS: O0CO3HAHUS

00y4JaroIMMHCST CBOUX KOHCTHTYLHMOHHBIX IpaB
U OOs3aHHOCTEH, YyBaKEeHHA K 3aKOHy H
MPaBOIOPSAIKY; TNPEICTaBICHUS O COLHUAIBHBIX
HOpMax u IpaBuiIax

OTHOIIEGHHH B KOJUIEKTHUBE;
COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH IMpHU
CO3JTaHUH Y4EOHBIX MPOEKTOB, PEIICHUH YI€OHBIX
W TIO3HAaBaTeNbHBIX  3ajad,
XUMUYECKHX IKCIEPUMEHTOB;

MCKITHYHOCTHBIX
TOTOBHOCTH K

BBITIOJTHEHUH
CIIOCOOHOCTH
NOHMMATh ¥ TPUHUMATh MOTHBBI, HaMepeHHs,
JOTMKY M apryMeHTHl JAPYTHX TIPH aHaju3e
pa3NMYHBIX BHAOB YYEOHOW IeATENbHOCTH; 2)
NaTPUOTUYECKOTO LEHHOCTHOT'O
OTHOLICHHS K HCTOPUYECKOMY H HAYYHOMY
HACJICIUI0 OTCYCCTBEHHON XMMHHM; YBAKCHHUS K
mpoleccy TBOpYECTBA B OONACTH TEOpUH |

BOCIIMTaHHA:

https://lesson.
edu.ru/04/10

https://lesson.
edu.ru/04/10
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HAYYHBIX METOJNAX TIO3HAHUS —
HaOJIIOICHUH, H3MEpeHnH,
9KCIIEPUMEHTE

MBICIICHHOM) U

MOJICJTMPOBAHMH,
(peanbHOM U
YMEHHs TPUMEHSTh STH 3HAHHS,
copMUPOBAHHOCTH YMEHUS
NPUMEHSTh OCHOBHBIE OIEpaIuu
MBICITUTEILHON  JIEATEIbHOCTH —

aHaJIM3 M CHHTE3, CpaBHEHHE,
000011IEHHE, CHCTEMATH3AIIMIO,
BBISIBIICHHE MPUIUHHO-
CJIEACTBEHHBIX CBs3ed — UIA
U3Y4YE€HUs CBOMCTB BEUIECTB H
XUMHYECKHUX peakuui;
c(OpMHUPOBAHHOCTH YMEHHH:
BBISBIISITh B3aMMOCBSA3b

XUMUYECKHMX 3HAHUU C MOHATHIMH
Apyrux
€CTECTBEHHO-HAYYHBIX IPEAMETOB
TS oosee
TTIOHUMAaHH

" MNpeACTaBJICHUAMA

OCO3HaHHOTO

CYIIHOCTH
MaTepHalbHOTO E€IWHCTBA MHpa,
HCTIONb30BaTh CHCTEMHBIC 3HAHMSA
10 OpPraHUYEeCKOH XUMHUM Ul
OOBSCHEHUSI M TMPOTHO3UPOBAHUS
SIBIICHUH, MUMEIOIUX ECTECTBEHHO-

Hay4HYIO IIpHUPONY,
cOopMHPOBAaHHOCTH YMEHUI:
TIPOBOJUTH pacy€rnl o
XUMHUYECKAM ¢dopmynam u

YpaBHEHHSM XUMHUYCCKUX PEaKIHii
C HCMOJb30BAHHEM (PU3MICCKUX
BenmuunH (Macca, 00BEM Ta30B,
KOJIHNYECTBO BEIIECTBA),
XapaKTepU3YIOINX BEIIeCTBA C

peakuu — TP PelIeHHH y4eOHBIX
TO3HABATENIFHBIX W TMPAKTHYECKUX
3ama4, TPUMEHATh  Ha3BaHHbBIE
MOJIENIbHBIE  TIPEACTABIICHUS IS
BBISIBJICHUSA XapaKTEePHBIX
NPU3HAKOB M3Yy4aeMBIX BEILIECTB U
XUMHMUYECKHX peakuuil. bazoBwie
WCCIIEZI0BATENbCKIE JeUCTBHS:
BJIaJIETh OCHOBaMH METOJI0B
HAYYHOTO TIIO3HAHMSI BEUIECTB U
XUMHUYECKHUX peaxImit;
(dbopMynupoBaTh 1eNM W 3a7a4d
UCCIeI0BaHMS, UCIIONB30BATh
MOCTaBJICHHBIE M CaMOCTOSATENIHHO
copMyaHpOBaHHBIE BOIPOCH B
Ka4yecTBE MHCTPYMEHTA MO3HAHUS U
JUTst (dhopmupoBanust
THIIOTE3BI o MpOBEpPKE

OCHOBBI

MIPaBUILHOCTH
CYXKICHMM;  BIIallETh
CaMOCTOSITENIFHOTO  ITUTAHHUPOBAHHUS
u MPOBEICHUS YIEHHYECKUX
SKCIIEPUMEHTOB,

COBEPILIEHCTBOBATh YMEHHS
HaOMIOMaTeh 3a XOIOM TIpollecca,

BBICKa3bIBACMBIX
HaBbIKaMH

CaMOCTOSITENIbHO ~ MPOTHO3UPOBATH
ero pe3ynbTar, (QOpMYIHUPOBATH
000011IeHIA " BEIBOJIBI
OTHOCHTEIHHO JIOCTOBEPHOCTH
Pe3yNbTaToB HCCIIEeTOBAHUS,

COCTaBJIATh O0OCHOBAHHBIN OTYET O
MPONIeTaHHON paboTe; MpHodpeTaTh
OIIBIT YUEHUYECKOM
WCCIIEIOBATENbCKOM M MPOEKTHOM

JACATCIBbHOCTH, MNP OSABJIATH

MPAaKTUYCCKOI'0 MPHUIO0KCHUA XUMHUU, OCO3HAHUA

TOro, 4YTO JaHHbBIE HAYKU CCTb PpC3yiibTaT
JUIATCIIbHBIX Ha6ﬂlOHeHHﬁ, KPOIIOTJIUBBIX
SKCIICPUMECHTAJIbHBIX IIOHMCKOB, IIOCTOSAHHOI'O

Tpyla YYEHBIX M TIPaKTHKOB;  HWHTEpeca W
MO3HABATENILHBIX MOTHBOB B TOJNYYEHHH WU
HOCIeAyIomleM  aHanmu3e  MHpopMaluu o
MePEeIOBBIX JIOCTIDKEHHSIX COBPEMEHHOU
JTyXOBHO-
HpPaBCTBEHHOT' O

OTE€UYECTBEHHOM
HPaBCTBEHHOT'O

XUMUH; 3)
BOCITUTAHUS:
CO3HaHU, 3THYECKOTO MOBEJICHUS; 19
OdenepanbHas padouas nporpamma | Xumus. 10—

11 xmaccs! (yriyOnéHHBII YpPOBEHb) CIIOCOOHOCTH

OLICHUBATh CHUTYalllH, CBsI3aHHbBIE c
XMMHUUYECKUMH  SIBJICHUSIMH, U TPUHUMATh
OCO3HaHHbIE  pEIIEHHs, OpPUCHTHPYACh  Ha

MOpPaJIbHO-HPABCTBEHHBIE HOPMBI
TOTOBHOCTH  OLICHHMBATh

U IICHHOCTH;
CBOE TOBEJIEHHE U
IIOCTYIIKH TOBapMILE C  MO3ULUI
HPaBCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM
MOCIIEACTBUHA MIOCTYIIKOB,; 4)
(hopMHpPOBaHUs KYJIBTYPBI 3/I0POBbsI: TIOHUMAHUSI
LEHHOCTEH 37I0poBOrO M Oe3omacHoro oobpasa
SKHM3HU, HEOOXOIUMOCTH
OTHOIICHHUS K COOCTBEHHOMY (QH3HYECKOMY H
TICHXUYECKOMY 3I0pOBBIO; COONIOACHUS TPABUI
0e30macHOro OOpaIIeHus C BEMIeCTBAMH B OBITY,
MHOBCEIHEBHOMI JKU3HH, B TPYAOBOM

CBOUX

OCO3HAHUA

OTBCTCTBCHHOI'O

JEATENbHOCTH;  TIOHUMaHHS LEHHOCTH MpPaBHII
WHIWBUIYAITBHOTO " KOJJIGKTHBHOT O
0e3omacHOro  TOBEOCHHA B CHTYalWsX,
YIPOXKAIOIINX 3I0POBBIO W JKHU3HH  JIFOJCH;
OCO3HAHUS TOCIEICTBHHA M HETPUATHS BPEIHBIX
TIPUBEBIYEK (ymorpebenus AJTKOT OJISA,
HapKOTHKOB, KypeHusi); 5) TPYAOBOTO




KOJINYECTBEHHOM CTOPOHBI:
pacuérsl o HaXOXJCHUIO
XMMHYECKOH (OpMYJbl BellecTBa
10 M3BECTHBIM MACCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB,

MpoAYKTaM CropanHus, IJIOTHOCTH

ra3000pa3HbIX BCIIICCTB;
chOpPMHUPOBAHHOCTH YMEHHIA:
NPOrHO3UPOBATh, AHAIM3MPOBATH
U OIIEHHBATh C  TO3UNHUi
9KOJIOTUYECKOM 0€e30MacHOCTH
MOCJIEACTBUS OBITOBOM u

HpOH3BOZlCTBeHHOI>i JCATCIIBHOCTH

YeJI0BEKa, CBSI3aHHOU c
nepepaboTKON BEIIIECTB,
HCIOJIB30BAaTh IOJTy4EHHBIE

3HaHUA Ul NIPUHITUS TPAaMOTHBIX
peleHni mpobJieM B CHUTyalusx,
CBSI3aHHBIX C XHMHECH;
c(OpMHUPOBAHHOCTH YMEHHH:
CaMOCTOSITENIPHO IIJIAHUPOBATH U
MIPOBOANTH
SKCHEepUMEHT  (MONy4eHHe U
HU3Yy4EHUE CBOWCTB OPraHUYECKHX
BEINIECTB, KAYECTBEHHBIE PEAKIHU
YTJIEBOZOPOJIOB Pa3IUYHBIX
KJIACCOB M KHUCIIOPOACOAEPIKAIIUX
OpPraHWYECKUX BEIECTB, PEIICHUE

XHUMHYCSCKUAHN

9KCIIEPHMEHTAJIIBHBIX 33124
pacno3HaBaHUIO  OPTaHUYECKUX
BEIIECTB) C COOTIOACHUEM TPABUI
Oe3omacHOr0  OOpareHus c
BEIECTBAMH M JIADOPAaTOPHBIM
obopynoBaHueM, (QOPMYIHPOBATH

o

1EJIb UCCICAOBAHUS, MPCACTABIATH

CIIOCOOHOCTL U
CaMOCTOATEILHOMY

TOTOBHOCTh K
TIOUCKY

MCTOAOB PCHICHUA MNPAKTHUICCKUX

3a/1a4,
METOI0B

MNPUMCHCHUIO  Pa3JINYHbIX

no3Hanus. PabGora ¢

nH(popmanmen: OpHeHTHPOBATHCS B

Pa3IUYHBIX

HNCTOYHHKaAX

nHpopmanuu (Hay4HO-TIOMYJISIPHAS

JaUTEepaTypa
CoMIepIKaHusI,

XHUMHUYCCKOI' o
CIIpaBOYHbBIC

nocobusi, pecypcel MurepHera), 22

DdenepanbHas padouast mporpamMma |

XuMus.

(yrnyonénnslit
aHAIIM3UPOBAThH
Pa3IUIHBIX

HPEACTaBICHHS,

OILICHMBATh

10-11 KJIaCChI

YPOBEHB)
uH(OpPMALIUIO
¢bopm
KPUTUYECKU
e€ JIOCTOBEPHOCTb M

BHIOB U

HEIIPOTUBOPEUUBOCTB;

(dhopMynrpoBaTh

HPUMEHSTh
pu

undopmanumu,
BBITTOJIHCHUS
OnpeAenEHHOro

ITOUCKE n

3aIpoCkl u
pas3iuuHbIle  METObI
otbope
HEOOXOMUMON I
y4eOHBIX 3a7a4

THIIA;

pHUOOpeTaTh OMBIT MCIONb30BAHUS

TEXHOJIOT U u Pas3INYHBIX
HIOMCKOBBIX CHCTEM;
UHPOPMAaIMOHHO-

KOMM YHUKaTHBHBIX
CaMOCTOATEIBHO BEIOHPATH
ONITUMAITEHYIO thopmy
NpeCTaBIICHUS UH(pOpPMAIUH
(cxempl, TpaduKu, AHATPAMMEL,
TaONMIBI, PUCYHKH W JApYyrue);

BOCIIUTAHMS: KOMM YHUKaTUBHOM
KOMIIETCHTHOCTH B Y4eOHO-HCCIICIOBATEIHCKOM
JIeATEIILHOCTH, OOIIIECTBEHHO TTOJIC3HOM,
TBOPYECKOH U JpPyruxX BHIAX JAEATEIBHOCTH;
YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEUICHUU
MPaKTUYECKUX 3aa4 COLIMATBHOM
HalpaBJIeHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIBI); MHTEpeca K MPaKTUYECKOMY U3yUEHUIO
npodeccuii pa3aHYHOrO pojia, B TOM YHCIIEC Ha
OCHOBE TMPUMEHEHMsI TPEJMETHBIX 3HAHUN TIO
yBOKEHHA K TpyAy, JIOAAM Tpyda U
TPYZIOBOIf JIeATEILHOCTH,

OCO3HAHHOMY

XUMHUU;
pe3yabTaTam

TOTOBHOCTH K BBIOOpY
WHIMBHAYaAIBHON  TpaeKTopuu  0Opa3oBaHMS,
Oymyuiei npodeccun u peanuzanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH,
MHTEpECOB M NOTpeOHOCTEeH obuiecTBa; 6)
OKOJIOTHYECKOr0  BOCIIMTAHUS:  JKOJIOTHYECKH
11e71eCO00Pa3HOr0 OTHOLIEHHMS K IpUpPOAE Kak

HUCTOYHUKY CYIIECTBOBAHUA JXHU3HU Ha 3eMJ'Ie;

ITOHUMAaHHS r100aIEHOTO xapakrepa
9KOJIOTHYECKHX npooiiem, BIIMSIHUS
SKOHOMHMYECKHX TPOILECCOB HAa  COCTOSHHE
NPUPOIHON M COLMAIBHOM Cpenbl; OCO3HAaHUS

HEOOXOAUMOCTH HCIIOJIB30BAHUSA  JTOCTHKCHUM
XUMHH TSI PEHICHHS] BOMPOCOB PAIMOHAIHHOTO
MIPUPOAOIOIH30BAHUS, HENPHUATHS
JICUCTBUM, MNPUHOCALIMX BpEl  OKPYXKaIOLIEH
MPUPOAHON Cpele, YMEHHS TIPOTHO3UPOBATH
HEeOJIaronpUATHBIE KOJIOTMYECKHE TOCIEICTBHS
NpeaNpPUHUMAEMBIX JEUCTBUH U MPEAOTBpAIATh
HX; pa3BUTOrO
MBIIUICHUSI, JKOJOTUYECKOH KYIBTYpPHI, OMBITa
JIEITEIBHOCTH 3KOJIOTMYECKOM HamnpaBlIE€HHOCTH,

AKTHUBHOT'O

HaJIN4us OKOJIOTHYCCKOro




B pasnuvHON (opMe pe3ynbTaThl
9KCIICPUMCHTA, AHAJM3UPOBATH H

OlLICHMBAaTh HX JIOCTOBEPHOCTH;
copMUPOBAHHOCTH YMEHHUIA:
co0JII01aTh rpaBuiIa
IKOJIOTHYECKH  I1eJIeCO00pa3HOro
noBeicHUss B OBITY U TPYAOBOIf
JeATEeNbHOCTH B HEeNsxX
COXpPAaHEHHSI CBOECTO  3JI0POBBS,

OKpYyKarouiel MpUPOIHON CPeIbl U
JOCTHKEHUSI €€  YCTOWYMBOIO
pa3BUTHS;, OCO3HABaTh OMACHOCTH
TOKCHYECKOT'O JEHCTBHS Ha JKUBBIC
OpPTaHU3MBI oTpeenEHHbBIX
OpPTaHMYECKUX BELIECTB, ITOHUMAs
T1K;
aHAJM3UPOBATh 1EJIeCO00Pa3HOCTh

IIPUMEHCHUA OpTaHUYECKUX

CMBICJI ImokKa3aTeist

BELIECTB B IPOMBIIUICHHOCTH U B
OBITY c 3peHus
COOTHOUICHHMS PUCK-TI0NB3;

TOYKH

HCIIOJIb30BATh Hay‘{HI)II;'I SI3BIK B
Ka4YeCTBE CpE€ACTBa IIpU pa60Te C

XUMUYECKON uHpOpMaIueit:
NPUMEHSTh MEKIpeIMeTHBIE
(pu3nyeckre W MaTeMaTHYECKHE)
3HaKH W CHMBOJBI, (DOPMYIIBI,
ab0peBHaTypHI, HOMEHKJIATYpY;
UCIIOJIb30BaTh 3HaKOBO-
CHMBOJIYECKHE cpencrea
HarmsaHocTH.  KoMMyHHKaTHBHBIE
YHHBEpCaJIbHbIE y4eOHbIe

JICHCTBHS: 3a/aBaTh BOIPOCHI MO
CYIIECTBY 0OCYXIaeMOH TeMbl B

XOlle uaiora W/WiM JTUCKYCCHH,

BBICKa3bIBATD UeH,
(dhopMynrpoBaTh CBOM
HPEIOKCHIS OTHOCHTEIBHO
BBITIOIHCHHS HPEATOKECHHON

3a/1a4M; BBICTYIIATh C MPe3eHTaLUeH
pe3yabTaTOB IMO3HABATEILHOM
JIeATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSTENBHO WM COBMECTHO CO
CBEpCTHHKAMH TIPU BBINOJHEHUH
XHMHUYECKOr O SKCIEePUMEHTA,
MPaKTUIEeCKOI paboTst o
HCCTICIOBAaHHIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealn3aluu y4eOHOro
MIPOCKTA, u (hopmynmpoBaTh
BBIBOJIBI o  pe3yabTaTaM
MPOBEAEHHBIX HCCIEeN0BaHUN
NyTéM COIJIACOBaHUS IO3ULMH B
xome OOCYKIeHHI |
MHEHHSIMU. PerynsarusHbie
YHHUBEpCaIbHBIC YaeOHBIC NEHCTBHS
CaMOCTOSITENTFHO  IDIAHUPOBATH M|

obmeHa

YMEHHS PYKOBOJICTBOBATHCS MU B
MI03HABATEJILHOM, KOMM YHUKATUBHOU u
COIIMAJIBHOW TPAaKTUKE, CIIOCOOHOCTH W YMEHUS
AKTHBHO IPOTHBOCTOSITH MJCOJIOTHH XeMO(oOuy;
20 denepanpHas paboyast mporpamma | XuUMHUSL
10-11 «xmaccel (yrmyOn€HHbBIA ypoBeHb) 7)
LEHHOCTH HAayYHOI'0 TMO3HAHWS: MHPOBO33PEHHS,
COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO
pasBUTUsI HAayKW W OOLIECTBEHHOH IIPAaKTHKWY;
MOHMMaHMs CHenn(pUKH XUMHU Kak HayKH,
oco3HaHuss €€ pomu B (hopMmHpOBaHUU
palMOHAILHOTO HAYYHOr'O MBIIUICHHUS, CO3/IaHHU
LEJOCTHOI'O TpEICTaBIeHUsT 00 OKpYXKarolleM

MHPE KaK O CJIMHCTBE IMPUPOJbI M YCJIOBCKA, B

MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHuN MpoOJaeM COXpaHEHHs IPUPOIHOTO
paBHOBECHS; YOeXKIEHHOCTH B ocoboi
3HaYUMOCTH XUMUHU JULs COBPEMEHHOH
I[IUBUJIN3AIIAN: B eé F'YMaHUCTHUYECKON
HANpaBJICHHOCTH M BaXXHOW pOIM B CO3JaHUU
HOBOW 0a3bl MaTepuambHOW  KyJIbTYyphbl, B

pelieHr: TI00aJbHBIX MPOOJIEM YCTOWYHUBOIO

pa3BUTHA YeJIOBEUECTBA - CBIPBEBOIA,
SHEPreTUYECKOM, NMILEBOM M 3KOJOrMYECKOU
0e30IaCHOCTH, B pazBuUTHH MEIULINHBI,

00ECIeUeHN: YCIOBUH YCHEIIHOTO TpyAa H
9KOJIOTHUECKH KOMGOPTHONH KHM3HHM KaXIOTro
wieHa o01ecTBa; €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH: IOHMMAaHMS CYIIHOCTH METOAOB
MO3HAHUS, WCIONB3YEMBIX B
HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOMyIaeMble
3HAHWS JUIA aHaliu3a W OOBSICHCHMS SIBICHHI
OKPYKAIOIIEr0 MHPa M MPOUCXOISIITNX
W3MCHEHHH, YMEHHS JenaTh
3aKJIIOYCHNS] HAa OCHOBE HAy4YHBIX (AaKTOB U

€CTCCTBCHHBIX

B HEM
000CHOBaHHEBIE




OCYHICCTBJIATH CBOIO

MO3HABATENIFHYI0  JIeSTEeNIbHOCTB,
ompenensis e€ LeMd U 3aJaui,
KOHTPOJMPOBaTh W 1O  Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBATH
MpeiaraeMblii alrOpUTM JEHCTBUH
NpU  BBIIOJHEHHH  y4eOHBIX U
HCCIIeI0BATENNbCKUX 3ajad,
BbIOMpaTh Haunbonee 3deKTHBHBIN
crnocod  MX peuieHus ¢ Y4ETOM
3HaHUH O

TMOJTYYCHUS HOBBIX

BEIIECTBAX u XUMHWYCCKHUX
peakumlx; OCyIL[CCTBJ'IS[Tb
CaMOKOHTPOJIb JICATEIHHOCTH Ha
OCHOBE caMoaHaju3a u
CaMOOIIEHKH. IIpenmerHsie
pe3yabTaThl OCBOCHMS MPOTPAMMBI

M0 XUMHUU Ha YTITyOlnEHHOM YpOBHE

Ha YpOBHE cpeaHero oO0Iiero
00pa3oBaHUA BKITIOYAOT
crienupuyecKkne i1 y4eOHOro
npenMera  «XuUMUS»  HaydHbIE
3HaHUSA, YMEHHA H  CHOCOOBI
eWCTBUHN o OCBOCHHIO,

MHTEPIIPETALNH U IPe0OpPa30BaHUIO
3HAHHUH, BHIBI
MOTY9IECHHUIO

JIEATEILHOCTH 110
HOBOI'O 3HAaHHUA H
MPUMEHECHUIO 3HAHUHN B Pa3iIMIHBIX
yueOHBIX CHTyalusiX, a TaKkKe B
peabHBIX JKU3HCHHBIX CHUTYAIWsIX,
CBSI3aHHBIX ¢ xumuen. B
MpOTrpaMMe M0 XUMHUH TIPEIMETHEIC
pe3ynpTaThl  TPEACTaBIEHBI  TI0

romaM U3y4dCHUS.

HUMCIOIINXCA  JaHHBIX C
JOCTOBCPHBIX
CaMOCTOATCIIBHO

HEIbI0  HONyYCHUS
BBIBOJIOB; CIIOCOOHOCTH
UCIIONIb30BaTh  XMMHUYECKUE
3HAHUS JJISL PEIIEHHS MpoOJeM B peanbHBIX
JKU3HEHHBIX CHUTYallMsX; HHTEpeca K IMMO3HAHHIO,
HCCIIEI0BATENBCKON JIEATENbHOCTH; TOTOBHOCTH
M CIMOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHMIO U
CaMoO00pa30BaHUIO, K AaKTUBHOMY ITOJYYEHHIO
HOBBIX 3HAHHWH MO0 XWMHUH B COOTBETCTBHH C
KM3HEHHBIMU  TIOTPEOHOCTAM; UHTEpeca K
OCOOEHHOCTSM Tpyma B pa3lUuHBIX chepax
MpoQeCCHOHATBHOM eI TETHBHOCTH.




A30Tcoep:Kalye OpraHudecKne coeTMHeHHst

10

AMMUHBI.
AMMHOKHCIIOTHI.
benku

12

copMUPOBAHHOCTH YMEHHUIA:
CaMOCTOSATETIBHO TUIAHUPOBATh M
MPOBO/IUTh XUMHYECKHH
9KCIIepUMEHT  (TOJy4eHHe |
U3yYeHHE CBOMCTB OpPraHUYECKHX
BEIIECTB, KAYECTBEHHbBIC PEAKIUH
YIIIEBOIOPO/IOB Pa3ITHYHBIX
KJTACCOB M KHCIIOPOJCOMESPIKAIIHIX
OpraHMYeCKHX BEIECTB, PEIICHHE
OKCIICPUMECHTAJIbHBIX 3a4a4 o
pacno3HaBaHUIO  OPTaHUYECKUX
BEILIECTB) C COOJIOJCHHEM NpaBUI
oOpareHus c
BelIeCTBAMH U J1abOpaTOPHBIM
obopynoBanueM, (HOPMYIUPOBATH
IIeJIb MCCIICOBAHMS, IPEACTABIITh
B DPasiHYHON (OopMEe DPEe3yJIbTATHI

OKCIICPUMEHTA, aHaJIN3UPOBaTh U

06e301acHOro

OLICHMBaTh HX JIOCTOBEPHOCTH;
c(OpMHUPOBAHHOCTH YMEHHH:
coOJIr0IaTh MpaBwia
9KOJIOTHYECKH  LIeTIecO00pa3sHoro
NOBEeJeHUs B OBITY M TPYHOBOH
JesATEeNbHOCTH B LETAX
COXpaHEHHs CBOEro  3/I0pOBBS,

OKpYKarole NpUpOAHON Cpelbl U
JOCTHKEHUSI €€  YCTOWYMBOIO
Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT0 JICHCTBUS HA JKUBBIS
OpTaHU3MBI OIpeeNIEHHBIX
OpPTaHMYECKUX BEIIECTB, ITOHUMAs
IIK;
AHAIIM3UPOBATH IENIECO00PA3HOCTH

CMBICJI IIOKa3aTeird

Bba3oBele jIOrHUYECKHE JEHCTBHUS:
CaMOCTOATENBHO (HOPMYIHUPOBATEH U
podIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

AKTYAJIM3UPOBATH

OIpEAENATh LENU JESITeNbHOCTH,
3a/1aBasi MapaMeTpsl U KPUTEPUU UX

JIOCTIDKEHUS, COOTHOCHUTH
pe3yibTaThl JIeSITebHOCTH c
MOCTaBJIEHHBIMHU LeNsAMUY;
UCTIOJIB30BaTh ~ IPH  OCBOCHUHU
3HAHUH  TIPUEMBI  JIOTHYECKOTO
MBIIUTCHUS: BBIJICNIATh

XapaKkTepHble MPU3HAKK TOHATHI U
yCTaHaBIMBAaTh MX B3aHMMOCBSI3b,
HCIIOJIB30BaTh  COOTBETCTBYIOIINE
TTOHSATHUS TSt
OT/ENbHBIX (AaKTOB W SIBIICHUM;
BBIOMPATh OCHOBAaHHS U KPHUTEPUU
Uil Kinaccu(UKalMU  BEUIECTB U

00BSICHEHUS

XUMHUYECKUX peakuui;
yCTaHaBJIMBATh MIPUYHHHO-
CIIE€CTBEHHBIE CBSI3H MEXIY

W3y4aeMbIMH SIBICHUSIMU; CTPOHTH
JIOTUYECKHE paccyxeHus
(MHAYKTHUBHBIE, JEIyKTUBHBIC, MO
aHAJIOTHH),

3aKOHOMEPHOCTH M TPOTHUBOPEUHS

BBISABIIATH

B PacCMaTpUBAEMBIX  SIBJICHUSX,
(hopmynpoBaTh BBIBOJIBI u
3aKIII0YEHHS; TIPUMEHSTH B

IPpOIECCE€ MO3HAHUA HWCIIOIIB3YEMBIC
B XUMHH CHUMBOJINYECKHEC

(3HaKOBEIC) MOJIENH,

OCO3HaHHE o0y4aromumucs
TPAXKIAHCKOH  HMICHTUYHOCTH;

poccuiickoi
TOTOBHOCTh K

CaMOpa3BUTHIO, CaMOCTOATCIIBHOCTH u
CaMOOINPCaACICHUTIO, HaJIn4u€ MOTHBAIlUKM K
06y’-IeHI/IIO; IT'OTOBHOCTb u CITOCOOHOCTH

00yJaroIuXcss PyKOBOJICTBOBATHCS MPUHSATHIMU B
O0IIleCTBE MpaBWJIAMH W HOPMaMH TIOBCICHHUS;
HaJu4ue MPaBOCO3HAHUS, SKOJIOTMUECKON
KYJIBTYpPBI; CIOCOOHOCTh CTABHUTH IIEIH M CTPOUTH
KU3HEHHBbIE IIaHbl. JIMYHOCTHBIE pe3ynbTaThl

OCBOCHUA npeamMeTa «XUMUSDH OoTpaxaroT

c(hOPMHPOBAHHOCTL OIBbITA ITO3HABATEIBHOW U
MPAaKTHYECKOW JEATeIbHOCTH O0YdaloIuxcsl B

nporecce peanu3anuu 00pa3oBaTebHOM
JEATENbHOCTH. JIndHOCTHBIE pe3yabTaThl
OCBOGHHMsSI  IIpenMera  «XUMHS»  OTPaXaroT

c(OPMHUPOBAHHOCTD ONbBITA IIO3HABATENBHOH H
NPaKTUYECKOH MAEATENBHOCTH O00Y4arolmuxcsl B

nporecce peanuzanuu 00pa3oBaTenbHOM
NEeITEIbHOCTH, B TOM 4YHCIE€ B YacTH: 1)
TPaXKIaHCKOTO BOCITUTAHHS: OCO3HAHUS

00y4JarOIIMMHCST CBOUX KOHCTHTYLHMOHHBIX IpaB
U OOsM3aHHOCTEH, YyBaKEeHHA K 3aKOHy H
MPaBOIOPSAAKY; TPEICTABICHUS O COLHUAIBHBIX
HOpMax " IpaBUIax

OTHOIIEGHHH B KOJUIEKTHBE;
COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH IHpHU
CO3JTaHMH Y4EOHBIX MPOEKTOB, PEIICHUH YI€OHBIX
W TIO3HAaBaTENbHBIX  3ajad,
XUMUYECKHX 9IKCIEPUMEHTOB;
MOHMMAaTh M TPUHHUMAaTh MOTHBBI, HaMEpeHWS,
JOTUKY W apTyMEHTHl [JpPYrHX T[pH aHalu3e
pa3IUYHBIX BHAOB YUEOHOW JesTeTbHOCTH; 2)

MEXKITNYHOCTHBIX
TOTOBHOCTH K

BBIIIOJIHEHU U
CIIOCOOHOCTH
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MIPUMEHCHHUS OpPTaHUYECKUX
BEIICCTB B MPOMBIIUICHHOCTH U B
OBITY c TOYKHU 3peHUS
COOTHOILEHUS

c(OpMHPOBAHHOCTh
OCYILECTBIIATh

1eJIeHATTPABJICHHBIH TTOUCK
XUMHYECKON  WHpOpManuu B

PHCK-TIONB3a;
YMEHUI:

pa3NMYHBIX UCTOYHMKAX (HaydHas
U yueOHO-Hay4yHas JIMTEpaTypa,
CpelcTBa MaccoBOW HMH(pOpMAIHH,
WuTepHeT u npyrue), KpUTHUIECKU
aHAJIM3UPOBATh XHUMHUYECKYIO
uHdopmanuio, nepepadaTpiBaTh €€
U MCIONB30BaTh B COOTBETCTBUU C

MOCTaBJICHHOH y4eOHO 3aqaueil.

peoOpa3oBEIBATH MOJICNbHbIC
NPEICTABICHHUS — XUMHIECKUIT 3HAK
(cuMBO) BIIEMEHTa, XHMHYECKas
¢dopmyna, ypaBHEHHE XHMHYECKON
pEaKIMK — TIPH PELICHUH yIeOHBIX
MO3HABATENIbHBIX M TPAKTHYECKHUX

3ajad, MPpUMCHATDH Ha3BaHHBIC
MOJCIIbHBIC NPCACTABJICHUA  JJId
BBIABJICHUA XapaKTCPHBIX

IMPU3HAKOB H3Y4Ya€MbIX BCIICCTB U

XMUMHUYEeCKUX peakiuidl. ba3oBbie
HCCIIEIOBATEIILCKHE IEHCTBUS:
BJIaJICTh OCHOBaMU METO/I0B

HAay4YHOIro IIO3HaHWsA BCELIECTB U

XUMHUYECKUX peakuui;
dbopMynupoBaTh 1eNM W 3a7a4d
HCCIIeIOBaHMUS, HCIIOIL30BaTh

[OCTABJICHHBIE K CaMOCTOSTEIBEHO
copMyTHpOBaHHBIE BOMPOCH B
KayeCTBE MHCTPYMEHTA ITO3HAHUS U
JUTst (bopMupoBanust
THUIIOTE3bI 1o HpOBEPKE
BBICKa3bIBAEMBIX

OCHOBBI

MPaBUILHOCTH
CYXKICHMM;  BIIallETh
CaMOCTOSITENTFHOTO  TUTAHUPOBAHHUS
u TIPOBEICHUS YIEHHYECKUX
SKCIIEPUMEHTOB,

COBEPIIIEHCTBOBATH

HaBbIKaMH

YMEHUS
HaOMIOJaTh 32 XOJOM Ipolecca,

CaMOCTOSITENIbHO ~ MPOTHO3UPOBATH
ero pe3ynbTar, (OpMYIHUPOBATH
000011IeHIA " BEBIBOJIBI
OTHOCHTEIHEHO JIOCTOBEPHOCTH
pe3ybTaToB HCCIIEIOBAHUS,

COCTaBJIATH OOOCHOBAHHEIN OTYET O

MaTPHOTHYECKOTO  BOCIUTAHUS:  [IEHHOCTHOTO
OTHOIIEHHS K HCTOPMYECKOMY U HAYYHOMY
HACJIEMI0 OTCUECTBEHHOW XHMHH; YBaKCHUS K
IpOIlecCy TBOpYECTBa B 00JACTH TEOPUU H

MPAaKTUYCCKOI'0 MPHUIO0KCHUSA XUMHUU, OCO3HAHUA

TOro, 4YTO JaHHbBICE HAYKU CCTb PpCE3yibTaT
JIIATCIIbHBIX Ha6J'IIO}IeHPIﬁ, KPOIOTJIUBBIX
SKCICPUMEHTAJIbHBIX IIOHUCKOB, IIOCTOSAHHOI'O

TpyAa Y4EHBIX U IPAKTHUKOB;
MO3HABATENIBHBIX MOTHUBOB B

UHTEpeca u
NONyYeHUH U
aHanmmze  uHQOpMaLMH O
COBpPEMEHHOM

JYXOBHO-
HPaBCTBEHHOT'O

MOCIIETYIOLIEM
NEPEA0OBLIX JOCTHXKCHUSX
OTEUECTBEHHOMU XUMUU; 3)
HpPaBCTBCHHOI'O BOCIIMTAaHUS:
CO3HaAHM, THYECKOI0 MOBEIECHUS; 19
Ddenepanbhas padbouas nporpamma | Xumus. 10—

11 xnaccel (yrnyOn€HHBINH YpOBEHb) CIIOCOOHOCTH

OLICHUBATb CHUTYalUH, CBSI3aHHbBIC c
XMMHUUYECKUMH  SIBIICHUSIMHU, U TPUHUMATh
OCO3HaHHbIE  pEIIEHHs, OpPUCHTHPYACh  Ha

MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH;
TFOTOBHOCTH  OIICHHUBATh MOBEJICHUE W
MIOCTYIIKH TOBapUILEH C  MO3ULUIL
HPaBCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM
MOCJIEACTBUHA TIOCTYIIKOB; 4)
(hopMHPOBaHUSI KYJIBTYPhI 3/I0POBbSI: TIOHUMAHUSI
LEHHOCTEeH 370poBOTO HM Oe3omacHoro obpasa
JKHM3HU, HEOOXOIMMOCTH

cBOE
CBOHMX

OCO3HAHHA

OTBETCTBEHHOI'O
OTHOIICHHUS K COOCTBEHHOMY (QH3HYECKOMY H
TICHXUYECKOMY 3I0pOBBIO; COONIOACHUS TPABUI
0e30macHOro OOpaIIeHus ¢ BEMIeCTBAMH B OBITY,
MHOBCEIHEBHOMN JKU3HH, B TPYAOBOH

JCATCIIBHOCTH, TMMOHMMAaHUA UTCHHOCTHU IIPaBUII
WHIWBHUIYaJIbHOTO n KOJIJICKTHUBHOI'O
0e30MMacHOrO MOBCOCHUA B CUTyalusix,




NpoJIeNIaHHON paboTe; MPHOOPETaTh
OMBIT YICHHIECKON
UCCIIEIOBATEIbCKON M TPOEKTHOU
JIeATENBbHOCTH, TPOSIBIISATH
CIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSATEIHLHOMY HIOMCKY
METO/IOB PEIICHUS] MPAKTUYECKHUX
3a7a4y, MPUMEHEHHUIO PAa3IHIHBIX
METOJI0B PaGora c

nH(popmanmen: OpHeHTHPOBATHCS B

MO3HAHUSL.
pa3IN4HbIX HCTOYHHKAX
nHpopmanuu (Hay4HO-TIONYJISIPHAS
auTeparypa

COJZIEpKaHuUs,

XHUMHUYCCKOI' 0

CIIPaBOYHBIE
nocobusi, pecypcsl Mutepuera), 22
Denepanbras padodas nporpamma |

Xumusi. 10-11 KJ1acChl
(yrmyOnénnsIit YPOBEHB)
aHaJM3UPOBATh uH(OpPMALIHIO
pPa3sNMYHBIX ~ BUAOB U (HopM
IpencTaBIeHMs, KPUTHYECKH
OLIeHMBaTh €€ JIOCTOBEPHOCTb U
HENpPOTHBOPEYUBOCTE;

(dhopMynrpoBaTh 3aIpoCkl u
OPUMEHATD  PAa3IHYHBIE  METOIbBI
npu TTONCKE u orbope

nHpOpManuy, HEOOXOOUMON Ui

BBITTOJIHCHUS yueOHBIX 3a7a4
OnpeAenEHHOro THIIA;
MPUOOPETaTh OIBIT MCIIOIB30BAHMUS
TEXHOJIOT Ui " Pa3TUIHBIX
ITOMCKOBBIX CHCTEM,;
WHPOPMAaIMOHHO-
KOMMYHHKATHBHBIX
CaMOCTOSITEIIEHO BEIOMPATH

YIPOXKAIOIIMX 3I0POBBI0O U JKU3HHM JIOJCH;
OCO3HAHMS TOCIICACTBUI W HETPUSTHS BPEIHBIX
MIPUBBIUEK (ynorpebnenus AJKOr oI,
HapKOTHUKOB, KypeHusi); 5) TPYAOBOIO
BOCITUTaHHMSI: KOMM YHUKaTHBHOMN

KOMIICTCHTHOCTH B y‘{e6HO'I/ICCJ'IeI[OBaTeJ'II)CKOI71

JACATCIIBHOCTH, 06I_IIGCTB€HHO HOJ'IeSHOﬁ,
TBOp'-IeCKOﬁ U Jpyrux BHJAAX JCATCIIbHOCTH,
YCTaHOBKM Ha AaKTHUBHOC YYaCTUC B PCIICHUUN
MPaKTUYCCKUX 3ajga4

HampaBIeHHOCTH (B paMKax CBOEro Kiacca,

COLMaIbHO

IIKOJIBl); WHTEpeca K MPaKTUYeCKOMY M3y4YEHHIO
npodeccuil pa3aMYHOrO PoAa, B TOM YHCIE Ha
OCHOBC€ TIPUMCHCHHA TMPECIMCETHBIX 3HAHUI 110
YBOKCHUS K TPYLy, JIOAAM Tpyla H
pe3yabTaTtam TPYAOBOH JeATeNbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY
TpaeKToOpuu  0Opa3oBaHMUA,

XUMUU;

BBIOODY
MHAUBUIYaJIbHON
Oymyuiei npodeccun u peanuzanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH,
MHTEpECOB H TOTpeOHOCTed obmiecTBa; 6)
9KOJIOTHYECKOr0 9KOJIOTHYECKH
11e71eCO00Pa3HOr0 OTHOLIEHHMS K IPUpPOAE Kak
UCTOYHHMKY CYIIECTBOBAaHHSA JKH3HHM Ha 3emie;

BOCITUTaHUA:

ITOHUMAHHS r100aJI5HOTO xXapakrepa
9KOJOTHYECKHX mpobiem, BIIMSIHUS
OSKOHOMHYECKHX TPOIECCOB HAa  COCTOSHHE
MPUPOIHON M COLMAIBHOM Cpenbl; OCO3HAaHUS

HEOOXOAUMOCTH HCIIOJIB30BAHUS  JTOCTHKCHUM
XUMHH TSI PEHICHUS BOIPOCOB PAIMOHAIHHOTO
TIPUPOAOTIOIH30BaHUS,
JIEUCTBUH, MPUHOCALINX
MPUPOJIHON  cpene,
HEeOIaronpuATHBIE 3KOJIOTMYCCKHE TOCIECTBHS

AKTHBHOTO  HETIPUATHSA
Bped OKpyXarouieu

YMEHHSI TPOTHO3UPOBATH




ONTUMAJTEHYIO hopmy
MPEACTABICHUS UHpOpMAaIIN
(cxembl, rTpaduKu, JAHATPAMMEI,
TaONUIIBI, PHCYHKA W JIPyTHUE);

HCIIOJIB30BATh Hay‘{HI)II;'I SI3BIK B
Ka4YeCTBE CpE€ACTBa IpHU pa60Te C

XUMUYECKON uHpOopMaImeit:
NPUMEHSTh MEKIpeIMETHBIE
(puzuyeckre M MaTeMaTHYECKHE)
3HaKH W CHMBOJBI, (DOPMYIIBI,
ab0peBUaTYypHI, HOMEHKJIaTypYy;
UCIIOJIb30BaTh 3HaKOBO-
CHMBOJTYECKHE cpencrea
HarsaHocTH.  KoMMyHHKaTHBHBIE
YHHUBeEpcalbHbIE y4eOHbIe
JEHCTBUA: 3a/aBaTh BOIPOCHI IO

CyIIecTBY 0OCYy)KITaeMoi TeMBI B
XOlle JHaJlora W/WIN JUCKYCCHH,

BBICKa3bIBATD UeH,
(dhopMynrpoBaTh CBOM
HPEIIOKECHIUSL OTHOCHTEIIBHO
BBITIOTHEHHS HPEATOKESHHON
3a1a4y; BBICTYIIATh C IIPE3CHTaInen
pe3ynbTaToB [03HABATEIILHON
JESITENBHOCTH, MOTy9IeHHBIX

CaMOCTOSATEIBHO HII COBMECTHO CO
CBEPCTHUKAMH TPH  BBIOJIHEHUH
XHMHYECKOT0 9KCIIEPHMEHTA,
MPaKTUIEeCKOI paboTst o
HCCIICIOBAHUIO CBOMCTB H3y4aeMbIX

BEIIECTB, peaNn3alud y4eOHOro
MIPOCKTA, u (hopmynrpoBaTh
BBIBOJIBI Mo  pe3yabTaTaM
MPOBEAEHHBIX HCCIEN0BaHUN

HyTCM coriiaCoBaHHs HO3HHPII>'I B

MPEANPUHIMAEMBIX JCHCTBUH M MPEIOTBPANIATh
HX; HAJIMYMS ~ PA3BUTOrO  AKOJOTHYCCKOrO
MBINUICHUSI, 3KOJIOTUYECKOH KYIBTYPhI, OMBITA
JIeITENIBHOCTH IKOJIOTUYECKOM HamnpaBlIeHHOCTH,
YMCHUS PYKOBOJICTBOBAThCSI
IMO3HABaTEILHOM, KOMM YHUKATUBHOM u
COLMAIEHOW TPAKTHUKE, CIHOCOOHOCTH W YMCHHS

AKTHUBHO IMPOTHUBOCTOATH HUJACOJIOTHUA XeMO(l)O6I/II/I;

UMH B

20 denepanbHas paboyast mporpamma | XuUMHSL.
10-11 «xmaccel (yrmyOn€HHbBIA  ypoBeHb) 7)
LEHHOCTH HAYYHOI'0 TMO3HAHUS: MHPOBO33PEHHS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUsI HAayKW W OOLIECTBEHHON IPAKTHKWY;
MOHUMaHHs CHelMpUKH XUMHUU Kak HayKH,
ocozHaHua e€ ponmu B (hOpMHUpOBAHUM
PALOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHUH
LIEJIOCTHOTO TIPEICTABICHUS 00 OKpYyXKarolieMm
MHpE KaK O eIMHCTBE NPHUPOIbI U 4YEJIOBEKa, B
NO3HAaHUM IPHUPONHBIX 3aKOHOMEPHOCTEH W

pEIICHUN TpoOJaeM COXpaHEHHsS MPUPOTHOTO

paBHOBECHS; YOXKIEHHOCTH B oco0oii
3HaYUMOCTH XUMUHU JULst COBPEMEHHOM
I[IUBUJIN3AIIAN: B eé T'YMaHHUCTUYECKOU
HANpaBJICHHOCTH M BaXXHOW pOIM B CO3JaHUU
HOBOII 0a3pl MaTepualmbHOW  KYIBTYpPHl, B

pemIeHHH TIO0ANBHBIX TPOOJIEM YCTOHYHUBOTO

pa3BUTHA YeJIOBEUECTBA - CBIPBEBOIA,
SHEPreTUYECKOM, NHILEBOM M 3KOJOrMYeCKOU
0e30IaCHOCTH, B pazBuUTHH MEIULINHBI,

0o0ecreueHny YCIOBHH YCNEIIHOTO TpyAa |
9KOJOTWYECKH KOM(MOPTHOW JKU3HH KaXKAOTO
wIeHa o0miecTBa; €CTECTBEHHO-HAYIHOMH
TPAaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOIOB
MO3HAHUS, WCIONB3YEMBIX B
HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh TOTydaeMble

€CTCCTBCHHBIX




xofe OOCyKneHHs ©  oOMeHa
MHEHHUSIMH. PerynstuBHbIC
YHHUBEpCallbHbIC yUeOHbIC ICHCTBUS
CaMOCTOSATETIBHO IUIAHUPOBATh U
OCYIIECTBIISTh CBOIO
MO3HABATENbHYI0  JIeATEeIbHOCTb,
ompezenss e€ LeMd W 3aqau,
KOHTPOIMPOBaTh © IO  Mepe
HEOOXOJUMOCTH  KOPPEKTHPOBAThH
MpeJiaraeMblii alIrOpUTM JeHCTBUH
BBIIIOJIHCHHU U

npu y4eOHBIX U

HCCIIeIOBATENIbCKUX 3ajad,
BbIOMpaTh Haunbonee 3(dexTHBHBIN

Cmocod MX peleHus ¢ Y4ETOM

MOMYYCHHUS HOBBIX 3HAHMH O
BeEIeCTBaX u XHUMHYECKHX
PeaKIusX; OCYIIECTBIIATh

CaMOKOHTPONIb  AEATENIbHOCTH Ha
OCHOBE caMoaHaju3a u
CaMOOIIEHKH. IIpenmerHsie
pe3yAbTaTBl OCBOCHHS IPOTPAMMBI

10 XUMHUHU Ha YITyOlIEHHOM YpOBHE

Ha ypOBHE CpemHero OoOIIero
00pa3oBaHUA BKITIOYAOT
cnenupudeckne A yd4eOHOro
npeamera  «XUMUS» ~— HAydHBIC
3HaHWS, YMEHHA ©  CHOCOOBI
IEeWCTBUN o OCBOCHHIO,

MHTEPIIPETALNH U IPe0OpPa30BaHUIO
3HAHUH, BUABI JEATEILHOCTH II0
TIOTY9IECHHUIO
MPUMEHECHUIO 3HAHUH B Pa3iIMIHBIX
yueOHBIX CHTyalusiX, a TaKkKe B
peabHBIX JKU3HCHHBIX CHUTYAIVX,
CBSI3aHHBIX ¢ xummuei. B

HOBOIrO 3HAaHUA H

3HAHMS JUIsI aHAIW3a W OOBSICHEHUS SBICHUIA
OKPY)KAIOILIEro MHUpa M TPOHCXOASAIINX B HEM
WU3MCHECHHH, YMEHHWs JenaTh O0OOCHOBaHHbBIC
3aKJIIOYCHHS HA OCHOBE HAYYHBIX (aKTOB H
UMEIOIIMXCS  JAHHBIX C [ENbI0  MONydYCHUs
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOGHOCTH
CaMOCTOSTEIBHO  HCMONB30BaTh ~ XHMHUYCCKHE
3HAHMS JUIsI pelieHus] mpobieM B  peanbHBIX
’KU3HEHHBIX CUTYAIlMsX; WHTepeca K TO3HAHHUIO,
UCCIICA0BATEIILCKOM ACSITEIBHOCTH; T'OTOBHOCTH
M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO
caM0o00pa30BaHNI0, K AKTUBHOMY IIOJIYYCHHIO
HOBBIX 3HAHWH MO XHMHHU B COOTBETCTBHU C
JKU3HCHHbBIMU l'IOTpe6HOCT${MI/I; HHTEpPECA K
OCOOCHHOCTSIM Tpyla B pa3liMuHbIX cdepax

npodecCHOHATBHON IeATeTIbHOCTH.




MporpaMMe Mo XMMHUHU TpeIMETHbIE
pe3yNbTaThl  MPEJICTaBICHBI  T0
rojilaM U3y4eHHusl.

BLICOKOMOJICKyJIﬂprIe COCAMHCHUSA

11

BoicokomonexysipH
bI€ COETMHEHUS

c(OpPMHPOBAHHOCTh YMEHHUIHA:
CaMOCTOSITENILHO IJIaHUPOBATh U
MIPOBOIUTH XUMHYCCKHH
JKCIepUMEeHT  (TONy4YeHHUE U
W3y4YeHHUE CBOWCTB OpraHUYeCKUX
BEIECTB, KAaYECTBEHHBIE PEAKIUU
YTJIEBOAOPOIOB
KJIACCOB U KHUCIIOPOJCOACPIKAIIIX

Ppa3IUYHBIX

OpraHMYeCKHX BEIIECTB, PEIICHHE
OKCIICPUMECHTAJIbHBIX 3aa4 1o
pacro3HaBaHHIO  OPraHHYECKUX
BELICCTB) C COOJIIOICHHEM HPaBUII
Oe3omacHoro  oOpateHus c
BeLIECTBAMH U J1abOpaTOPHBIM
obopynoBanueM, (HOPMYIUPOBATH
LeNb MCCIIENOBAHMS, IPEICTABIST
B pa3nu4HOil (opMe pe3yabTaThl
IKCIEPUMEHTa, aHAJIU3UPOBATh H
OLICHUBATH HX JOCTOBEPHOCTH;

chOopMHPOBAaHHOCTH YMEHUI:
coOJIr0IaTh MpaBwiIa
9KOJIOTHYECKH  LIeTIecO00pasHoro
MOBEJCHUsT B OBITY U TPYIOBOU
JesATEeNbHOCTH B LETAX
COXpaHEHHs CBOErO  3/I0POBBS,

OKpYKarole NpUpoOaHON Cpeabl U
JOCTHKEHUSI €€  YCTOWYMBOrO
Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT0 JICHCTBUS HA JKUBBIS
OpPTraHU3MBI onpenenEHHbIX

CaMOCTOSITENILHO ~ IJIAHUPOBATh U
OCYIIECTBIISTh CBOIO
MO3HABATENILHYI0  JIeSTeNIbHOCTB,
ompezenss e€ LeMd W 3aqaud,
KOHTPOJMPOBaTh W 1O  Mepe
HEOOXO/IMMOCTH  KOPPEKTUPOBATh
mpeJyiaraeMblil ajJroOpyuTM JIeUCTBUI
NpU  BBINOJMHEHHH  y4eOHBIX U
UCCIIEI0BATENbCKIX 3amad,
BbIOMpaTh Haunbonee 3(dexTHBHBIN

Croco0d HX pemeHus C y4eToM

MOTYYCHHUS HOBBIX 3HAaHMH O
BeEIeCTBaX u XHUMHYECKUX
peaKIusx; OCYIIECTBIIATh

CaMOKOHTPONIb  AEATENIbHOCTH Ha
OCHOBE caMoOaHaju3a H
CaMOOIIEHKH. IIpenmerHsie
pe3yAabTaTBl OCBOCHHS IPOTPAMMBI

10 XUMHUU Ha YIITyOlIEHHOM YpOBHE

Ha ypOBHE cCpemHero oOImIero
00pa3oBaHUs BKJTFOYAIOT
cnenupudeckne UL ydeOHOro
npeamera  «XUMUS» ~— HAydHBIC
3HaHWS, YMEHHA ©  CHOCOOBI
IEWCTBUN o OCBOCHHIO,

MHTEPIPETALNN U TIPeoOpa3oBaHUIO
3HAaHUH, BHIBI JEATEIBHOCTH II0
MOJIY4CHUIO HOBOTO 3HAaHUA W
MPUMEHEHNIO 3HAaHWH B Pa3MIHBIX
y4eOHBIX CHTyalMsX, a TaKXkKe B

OCO3HaHHE 00y4aromuMucs
TPAXKIAHCKOH HICHTUYHOCTH, TOTOBHOCTh K

poccuiickoi
CaMOpa3BUTHIO, CaMOCTOSATENBHOCTH u
MOTHBAIUK K

CIIOCOOHOCTE

CaMOOIMpeeTICHHIO;
O0y4YeHHIO;  TOTOBHOCTH  H
00y4aloIINXCsl PYKOBOJICTBOBATHCS TIPUHSATHIMU B

HaJIN4Yue

06I_HGCTB€ npaBujiaMM W HOPMaMHU TIOBEIACHUA,

HaJIM4yue IpaBOCO3HAHUA, JKOJIOTHUYECKOMN

KYJABTYPBI; CHOCOOHOCTH CTABUTh LIEITH M CTPOUTH
JKU3HEHHBbIC IUIaHbl. JIMYHOCTHBIE pE3yNAbTATHI

OCBOCHHUsI  IpenMera  «XUMMD

Cc(OPMHUPOBAHHOCTD ONbBITA II03HABATENBHOH H

OTpaXkaroT

MPAaKTHYECKOW JeITeIbHOCTH O0YdYaloluxcs B

nporecce peanu3anuu 00pa3oBaTebHOM
JEATENbHOCTH. JIndHOCTHBIE pe3yabTaThl
OCBOGHHMsSI  IpenMera  «XUMHS»  OTPaXKaroT

c(OpPMHUPOBAHHOCTh OIBITA [IO3HABATEIBHOW U
MPAKTHYECKOW JIeATeTbHOCTH O0Y4YaloIUXCs B

nporecce peanuzanuu 00pa3oBaTenbHOM
JIEATEIbHOCTH, B TOM UYHCIC B 4YacCTHU: 1)
TPaXKJAHCKOTO BOCIIMTAHUS: OCO3HAHUS

00y4JaroIMMICs CBOMX KOHCTHUTYIIMOHHBIX MpaB
u O00s3aHHOCTEH, YyBaXEHHMS K 3aKOHy H
MPaBOIOPSAAKY; TPEICTABICHUS O COLHUAIBHBIX
MEKITNIHOCTHBIX

HOpMax " MpaBUiIax

OTHOIIICHHI B KOJIJICKTHUBC, TOTOBHOCTH K

COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH MpHU
CO3JTaHMH YIEOHBIX MPOEKTOB, PEIICHUH YI€OHBIX
3a1ad,

n IMO3HAaBaTCIIBbHBIX BBIIIOJTHCHHUH

XUMHUYCCKUX  OKCIICPUMCHTOB; CIIOCOOHOCTH

https://lesson.
edu.ru/04/10
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OpPTaHUYCCKUX BEHIECTB, MTOHUMAs
CMBICH TOKa3aTens IAK;
aHAJM3UPOBATh IEJIECO00Pa3HOCTh
MIPUMEHCHHUS OpPTaHUYECKUX
BEIICCTB B MPOMBIIUICHHOCTH U B
OBITY c TOYKHU 3peHUS
COOTHOIIICHUS

c(OpPMHPOBAHHOCTh

PHCK-TI0NB3a;
YMEHUI:
OCYILIECTBIIATh
1eJIeHATTPABJICHHBIH TTOMCK
XMUMHUYECKOH  WHpoOpManmuu B
PA3JIMYHBIX HCTOYHHKaX (Haquaﬂ
U ydueOHO-Hay4yHas JIMTEepaTypa,
CpelcTBa MaccoBOW HMH(pOpMAIHH,
WurepHeT u Opyrue), KpUTHYECKU
aHAIN3UPOBATH XUMHYECKYIO
undopmanuio, nepepadaTbiBaTh €€
Y UCIIOJIb30BAaTh B COOTBETCTBHH C

MIOCTaBJICHHOH y4eOHOI 3aqaueil.

peaNbHBIX >KU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX ¢ xummuei. B
MporpaMMe Mo XMMUU TpeaMEeTHbIE
pe3yNbTaThl  MPEJICTaBJICHBI 1O
rojilaM U3y4eHHUsl.

MOHMMAaTh M TPHUHUMAaTh MOTHBHI,
JOTUKY W apryMEeHThl [JpYrHX TpW aHali3e
pa3NUYHBIX BUIIOB Y4eOHOH IesTeNbHOCTH; 2)
MaTPHOTUYECKOTO LIEHHOCTHOT'O
OTHOIIEGHHS K HCTOPHYECKOMY U HAyYHOMY
HACJIEJHMI0 OTEYECTBEHHOW XUMHH; YBa)KEHHUS K
npoleccy TBOpYECTBA B OONACTH TEOPUU U

HaMEpeHUA,

BOCITMTaHUA:

MPaKTUYCCKOI'0 MPHUITO0KCHUA XUMHUU, OCO3HAHUA

TOro, 4YTO JaHHbBICE HAYKU CCTb PpE3yibTaT
JIJIATCIIbHBIX Ha6J'IIO}IeHPIﬁ, KPOIOTJIUBBIX
OKCICPUMEHTAJIbHBIX IIOHMCKOB, IIOCTOSAHHOI'O

Tpyda YYEHBIX M IPAKTUKOB; UHTEpeca W

TI03HABATCJIIbHBIX MOTHBOB B nonyqum/I u
nocienyonieM — aHaiauze  uHboOpMamuM o
MepeIOBbIX JIOCTHKEHHUSX COBPEMEHHOU
OTE€YECTBEHHOM XHMUH; 3) JyXOBHO-
HPaBCTBEHHOTO  BOCIMTAHUS:  HPABCTBEHHOTO
CO3HaAHM, THYECKOI0 MOBEIEHUS; 19

Odenepanbhas padbouas nporpamma | Xumus. 10—
11 xaccel (yrnyOn€HHBINH YpOBEHB) CIOCOOHOCTH

OLICHUBATh CHUTYalWH, CBSI3aHHBIC c
XUMUYECKUMHU  SIBIICHUSIMH, U TPUHUMATH
OCO3HaHHbIE  pEIIEHHs, OpPUCHTHPYACh  Ha

MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OLIGHMBaTh CBOE IIOBEICHHE H
MOCTYIIKU TOBapHIIEH C  MO3ULMIL
HPaBCTBEHHBIX W IPABOBBIX HOPM M C Y4ETOM
OCO3HAHUA MOCJIEACTBUHA TIOCTYIIKOB; 4)

CBOHX

(hopMHPOBaHUS KYJIBTYPhI 3/I0POBbSI: TIOHUMAHUSI
IIEHHOCTEH 3/I0poBOTO H Oe3omacHoro oOpasa
JKHM3HU, HEOOXOIMMOCTH
OTHOIICHUS K COOCTBEHHOMY (QH3HUUECKOMY U
TICHXUYECKOMY 3I0pOBBIO; COONIOACHUS TPABUI
0e30macHOro OOpaIIeHus C BEMIeCTBAMH B OBITY,
MIOBCETHEBHOM TPYAOBOM

OTBCTCTBCHHOI'O

JKU3HH, B




JIEATEILHOCTH;  TOHUMAHUS [EHHOCTH MPaBUII
WHIUBHIYaTBEHOTO u KOJUTEKTHBHOT'O
Oe3omacHOro  TOBEJACHHS B CHUTYaIHSX,
YIPOXKAIOIINX 370POBBI0 W KU3HH  JIFOJCH;
OCO3HAHMS TMOCIIEACTBHIM W HETPHUSITHSA BPEIHBIX

MIPUBBIUEK (ynorpebnenus AJIKOr oI,
HapKOTHKOB, KypeHusi); 5) TPYAOBOTO
BOCITUTaHMSI: KOMM YHUKaTHBHOM

KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BaTENbCKOM
JIeITeNIbHOCTH, 00IIIECTBEHHO TIOJIE3HOM,
TBOPYECKOH M JpPyruxX BHIAX JAEATEIbHOCTH;
YCTaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PCHICHUU
MPaKTHYECKUX 3ama4 COIMANTBbHON
HaNpaBlIeHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBl); MHTEpeca K MPaKTUYECKOMY H3Y4EHHIO
npodeccuil pa3IMYHOTO poAa, B TOM YHCIE Ha
OCHOBE INPHMEHEHMs MpPEAMETHBIX 3HAaHUH II0
XMMHUM; YB@XEHHS K Tpyay, JIIOAAM Tpyla U
pe3ynbpTatam TPyHOBOH JeSITENbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
WHIMBUIYalbHOW  TpPaeKTOpUH  0Opa30BaHMI,
Oymymiei npodeccuu u peanuzanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH,
HHTEpECOB M moTpebHOcTedt obmecTBa; 6)
9KOJIOTMYECKOr0  BOCIHTAHUS:  3KOJIOTMYECKU
IeTIECO00Pa3HOr0 OTHOIICHMS K TIPHPOAE Kak
WCTOYHUKY CYIIECTBOBAHMS XHM3HH Ha 3eMIIE;
MOHMMaHHA JI00aJIBHOTO XapakTepa
9KOJIOTMIECKUX npobiem, BIMSTHUA
9KOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOIHON M COLMAIBHOM Cpenbl; OCO3HAaHUS
HEOOXOAMMOCTH  HCIIONB30BAHHUSA  JTOCTIDKCHUI
XUMUHU 7SI PEIICHUsS] BOIPOCOB PAIOHAIBHOIO
MPUPOJOIONB30BAHUS;, AKTUBHOTO  HETPHATHS




JIEMCTBUHM, MPHUHOCAIIMX BpeA  OKpyXarolei
NPUPOJHOI  cpele, YMEHHS IPOTHO3UPOBATH
HEOJIarONPHSTHBIE KOJIOTHYECKHE ITOCIEICTBUS
NpeANPUHIMAEMbIX JICHCTBUH M TPEIOTBPAIIATh
ux; HaJIMYMS ~ Pa3BUTOTO  3KOJIOTHYECKOTO
MBIIIICHUSI, JKOJOTMUECKON KYNBTYpPhI, OIBITa
JIEITEILHOCTH 3KOJIOIMYECKOM HaIpaBlIEHHOCTH,
YMEHHs PYKOBOJICTBOBATHCS UMH B
MO3HABATEIBHOM, KOMM YHUKaTUBHOM u
COIMAJIBHOW TPAaKTUKE, CIIOCOOHOCTH W YMEHUs
AKTHUBHO IMMPOTHUBOCTOATH HJACOJIOTHH XeMOd)O6I/II/I;
20 depepanbHas paboyas mporpamma | XUMHUSL
10-11 «xmaccel  (yrmyOnéHHBI  ypoBeHb) 7)
HECHHOCTH HAYYHOI'0 IMO3HAaHWA: MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pasBUTUsI HAayKd U OOLIECTBEHHON IPAaKTUKHY;
HNOHUMAaHUA CHeIMPUKH XHMHH Kak HayKH,
ocozHaHua e€ ponmu B (hOpMHUpOBAHUM
paLMOHAIBHOTO HAY4YHOI'O0 MBIIUICHUS], CO3AaHUU
LEJIOCTHOI'O TPEJCTaBIEHUs 00 OKpYXKaroIieM
MHpE KaK O €AMHCTBE NPHUPOIbI U UENOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEpPHOCTEH U
pEIICHUN TpoOJaeM COXpaHEHHsS MPUPOIHOTO
paBHOBECHS; YOKIEHHOCTH B oco0oi
3HAYUMOCTH XUMUHU UL COBPEMEHHOM
I[UBUIN3AIIAN: B eé TYMAaHHUCTUYECKOU
HaNpaBJICHHOCTH M BaXXHOW pOIM B CO3JaHUH
HOBOII 0a3pl MaTepualmbHOW KYIBTYpPHl, B
pemIeHnH TI00ANBHBIX TPOOJIEM YCTOHYHUBOTO
pas3BUTHS YeJI0BeYEeCcTBa - CBIPHEBOH,
SHEPreTUYECKON, MHUIIEBOM U 3KOJIOTMYECKOM
OezomacHOCTH, B Pa3BUTHH  MEIUIMHBI,
0o0ecreueHny YCIOBHH YCNIEIIHOTO TpyAa |
9KOJOTMYECKH KOM(MOPTHOW JKU3HH KaXKAOTO
wIeHa o011ecTBa; €CTECTBECHHO-HAYIHOMH




IPaMOTHOCTH: TMOHHMAHHUs CYIIHOCTH METO/IOB
MO3HAHMS, HCIONB3YEMBIX B  ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONB30BATh MOJTydaeMble
3HAHMS JJIsl aHAW3a W OOBSCHCHHWS SBICHUIT
OKPY)KAIOILIEro MHUpa M TPOHCXOASAIINX B HEM
W3MEHEHHH, YMEHHUsl JenaTh O00OOCHOBaHHbBIC
3aKJIIOYCHHsT HA OCHOBE HAay4HbIX (DAKTOB |
HUMEIOIMXCS  JAHHBIX C I[ENBI0  MONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOGHOCTH
CaMOCTOSTENIBHO  HCIONB30BaTh ~ XHMHUYECCKHE
3HaHUA I PCHICHUA np06neM B pCaJIbHBIX
JKU3HCHHBIX CUTyallUsX; MHTEpPECa K ITO3HAHMUIO,
UCCIICA0BATENILCKOM ASSITEIBHOCTH; T[OTOBHOCTH
U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO U
caM0o00pa30BaHNI0, K AKTUBHOMY IIOJIYYCHHIO
HOBBIX 3HAaHMH [0 XHMHH B COOTBETCTBUH C
)KU3HCHHBIMH TMOTPEOHOCTSIMH;  HHTEpeca K
OCOOCHHOCTSIM TpylIa B pa3liMuHbIX cdepax
npodecCHOHATBHOM IS TENBHOCTH.

HUroro no pazneny 6
OBIIEE KOJIMYECTBO
YACOB 1o 102
I[MPOI'PAMME
11 KJIACC
DJIeKTPOHHbIE
HaunmenoBanue Kou-Bo (wnpposrre)
Ne I[nanupyembie pe3yJabTaThl o0pa3oBaTesbH
pa3aesioB U TeEM 4acoB
n/m ble pecypchbl
MPOrpaMmbl
npeaMeTHBIe MeTanpeaMeTHbIe JIMYHOCTHBIE
TeopeTuyecKkne 0CHOBHI XUMHH
1 Crpoenne atoma. | 9 ‘ c(OpMHPOBAHHOCTH 3HaUMMble I (OPMHPOBAHUS | OCO3HAHHE oOywarommmucst  poccuiickoit | https://lesson.e
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ITepuognueckuii
3aKOH u
ITepnoauueckast
CHUCTEMa XUMHYCCKHX
snementos . W
MenneneeBa

CTpOCHI/Ie BCIICCTBA.

MHoroo6pasue 11
BEIIIECTB
XuMuieckue
19
peakuuu

MPEACTABICHU: O MaTepUalbHOM
€IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJIEHUU TPHPOJIBI,
0 MecTe W 3HAuYeHUU XUMHH 26
OdenepanbHas pabodas mporpamma |
Xumus. 10-11 KJIacChl
(yrnyOnéHHBIH ypOBEHB) B CHUCTEME
€CTECTBEHHBIX HAYK U €€ POl B
obecnieyeHUH YCTOHYUBOTO
pasBuTHS, B peEHICHUH MpobiieM
SKOJIOTUYECKOM, 3HEPreTUYECKON H
MUIIEBOH  6E30MacHOCTH, B

Pa3sBUTHUU MCAUIUHBI, CO31aHUU

HOBBIX MaTtepualioB, HOBBIX

HCTOYHUKOB SHEPruH, B
palyOHAIBHOTO
HPUPOIONOJIb30BAHUS, B

(OpMHUPOBaHMH MHPOBO33PEHUS U

obOecrieueHun

0011Ielt KyabTYpPHI YEIOBEKA, a TAKKE
3KOJIOTHYECKH 000CHOBAaHHOT'O
OTHOIIEHUSI K CBOEMY 3IO0POBBIO H
NIPUPOIHOMN cpene; BJIaJICHUE
CHUCTEMOH  XHMMHYECKHUX 3HAHMH,
KOTOpas

OCHOBOITOJIATraroIIUe
XUMHYECKHHA DIIEMEHT, aToM, SAPO
aToMa, W30TONBI,  3JEKTPOHHAS

oboiouka aroma, s-, p-, d-aToMHbIe

BKJIIOYAcCT:
TIOHATHUA —

opbuTanmy,
BO30YX/IEHHOE COCTOSIHUSI aToMa,
THOpHUI3AIHs aTOMHBIX OpOHTANEH,

OCHOBHO€ nu

HOH, MOJIEKyTIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATENNFHOCT, CTEIICHBb
OKHUCJICHUS,

MHPOBO33PEHUS o0yuaromuxcs
MEKANCIUTUTMHAPHBIC

(MexmpenMeTHbIe) OOIEHAaYYHBIC
OTpakaromue
HEJIOCTHOCTh HAy4YHOW KapTHHBI
MHpa ¥ CHEUU(pHKY METOJ0B
MO3HAHWS,  HCIONB3YeMBIX B
€CTECTBEHHBIX Haykax (Mmarepwus,

IIOHATHA,

BEIIIECTBO,
IpoIIece, CUcTeMa, HaydHbIH (akT,

OHEPIud, SIBJICHUC,

MIPUHLINIIL, TUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIEN0BaHuE, Ha0Ir0IeHHE,
H3MEpEHHeE, JKCIICPUMEHT u
JIpyrue); YHUBEPCAIbHBIC
yueOHbIC IENCTBUS
(To3HaBaTeNbHbIE,

KOMM YHHUKATHUBHBIE,

peryJsTHBHEIC), 0OecreynBaIOIIre
(dbopmupoBanue (HyHKIMOHATHHOM
TPaMOTHOCTH u COIIMAJIbHOU
KOMIIETEHIIUH 00y4arOIIUXCS;
CIIOCOOHOCTH o0yJaroImuxcs
HCIIOJIB30BATh OCBOCHHBIE
MEXIUCLUTUTHHAPHEIE,
MHPOBO33pEHYECKIE

YHHBEPCaJIbHBIE yueOHBIC

IEWCTBHUS B IO3HABATEJILHOM U

3HaHUA u

COLIHAJIBHON TIPaKTHKE. 21
OenepanpHas pabodas mporpamMma
| Xumusi. 10-11
(yrmyOnéHHbIi
MeranpenmeTHble
OTPaXKaIoT
YHHBEPCaTbHBIMHU

KJTaCChI
YPOBEHB)
pe3yabTaThl
OBJIaJICHUE
y4eOHBIMU

TPaXITaHCKOH WJACHTHYHOCTH, TOTOBHOCTH K
CaMOCTOSITEILHOCTH u
CaMOOIIPENICIICHUI0; HAJIMYNEe MOTHBAIMHA K
00y4YeHHIO; TOTOBHOCT W  CIIOCOOHOCTB
00yJaromuXcss PYKOBOJCTBOBATHCS MPUHATHIMHU
B OOIIECTBE MPaBWIAMHU U HOPMaMH TTOBEICHHUS;
HaJIN4Ke JKOJIOTHYECKOM
CTaBUTh LEIU |

CaMOpa3BUTHIO,

HPaBOCO3HAHUS,
KYJABTYpBI;  CIIOCOOHOCTH
CTPOHTh >KH3HCHHBIC IUIaHBL.  JIMYHOCTHBIE
pe3yabTaThl OCBOCHMS mpeaMeTa «XuMHs»
OIlbITa

OTpaXKaroT c(hOpMHUPOBAHHOCTD

MO3HABATEIBHOM u MIPaKTHYECKON
JIeITEIbHOCTH ~ O0y4arouMxcs B IpoIecce
peanuzanuu  00pa3oBaTEIbHON JEATENbHOCTH.
JlmuHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa
«Xumus»  oTpaxkaroT  c(hOPMHUPOBAHHOCTh
[IO3HABATEIIbHOM M NPAKTUYECKOU

oOydarommxcss B Ipolecce

OIbITa
JIeATEIIbHOCTH
peanu3anuu 00pa3oBaTEIbHOIN NEsITEIHHOCTH, B
TOM 4YHCIE B YacTH: 1) rpaxmaHCKOTrO
BOCIIUTAHMS: OCO3HAHUS 00YUJAIOMIUMUCS CBOUX
KOHCTUTYLMOHHBIX TpaB |
YBaXEHHSI K 3aKOHY U TIPaBOIOPSIIKY;
MPEACTaBICHNUS O CONHAJBHBIX HOpPMax |
MpaBWjIaX MEXKINYHOCTHBIX OTHOIICHHHA B
KOJJICKTHBE; COBMECTHOM
TBOPYECKOH JESITENbHOCTH TIPU  CO3TaHUHU
Y4eOHBIX TMPOEKTOB, pEHmICHHH Yy4eOHBIX U

00s13aHHOCTEMH,

TOTOBHOCTH K

MI03HAaBATEIbHBIX 3ajad,
XHUMHUYECKHX 9IKCIIEPHMEHTOB;
NOHUMATh M NPUHAMATh MOTHBBI, HAMEPEHHS,
JOTMKY W apryMEHTBl JPYrHX IpH aHAIU3e
pa3IMYHBIX BUAOB Y4eOHOW AEATENbHOCTH; 2)
NAaTPUOTUYECKOTO BOCIUTAHHS: IIEHHOCTHOTO

OTHOIICHUA K HCTOPUYCCKOMY W HAYYHOMY

BBIIIOJIHEHU U
CIIOCOOHOCTH
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IIO3HAaBaTCIIbHBIMHU,
KOMMYHUKATUBHBIMU
PETYIATUBHBIMU Z[eﬁCTBPIHMPI.

HACJIEIMI0 OTEUECTBEHHON XUMHH; YBAKCHUS K
MPOIIECCY TBOpPUYECTBA B OONACTH TEOPUH U

MPaKTUIECKOT O MIPIWIOXKEHUS XUMUH,
OCO3HAaHUSI TOrO, 4YTO JaHHBIE HAYKH €CTh
pe3yabTar JUTUTENBHBIX HaOJTIOICHUIA,

KPOIMOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOHCKOB,
MOCTOSHHOTO TpyZAa YUYEHBIX M TPAKTHKOB;
HHTEpeca U IO3HABATENbHBIX MOTHBOB B
NOIy4YeHHH W MOCIEAYIOIEM  aHaju3e
nHpopMalMK O TEPEAOBBIX  JIOCTHKECHUIX
COBPEMEHHOW  OTE€YEeCTBEHHOM  Xumuu; 3)

AYXOBHO-HPaBCTBEHHOI'O BOCIIMTAaHUA:
HPaBCTBEHHOT'O CO3HAaHWSI, 3TUYECKOTO
noBeZicHus; 19 degepanbHas  pabouas
nporpamma |  Xumwmsa.  10-11  xiaccsl
(yrinyonénubIit YPOBEHB) CIOCOOHOCTH
OLICHUBATH CHUTYalUH, CBSI3aHHBIC c
XUMUYECKUMH  SIBIICHUSMH, U OPUHAMATDH

OCO3HAHHBIE PpEIICHUs, OPHECHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;
TFOTOBHOCTH OIIEHHBAaTh CBOE IIOBEACHHE U
IIOCTYIIKH CBOMX TOBapuIled ¢ IO3ULUU
HPaBCTBEHHBIX U TPABOBBIX HOPM H C YIETOM
OCO3HAHMS  TIOCIEACTBUH  MOCTYNKOB;  4)
(hopmupoBanus KYJIBTYPBI 3/I0pOBBSL:
ITOHUMAaHHS LIEHHOCTEH 3I0pOBOTO "
Oe3omacHOro obOpasa >KU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(u3UUECKOMY W TCHXHYECKOMY 370pPOBBIO;
COOJIFOJICHHS TIPAaBUII OE30MaCHOTO OOpaIIeHus
C BEIIeCTBaMH B OBITY, TIOBCETHEBHOM KI3HH, B
TPYAOBOW  JIESATENHHOCTH, IMOHUMAaHUS
IEHHOCTH  TPaBWI  HWHAWBHAYAIBHOTO U
KOJUIEKTUBHOrO 0O€30IIacHOr0 IOBEJACHUSA B
CUTYAIUSX, YIPOXKAIOMNX 30POBBIO0 U KU3IHU




JIofiel; OCO3HAHUS TOCIEACTBUN M HENPUATHUS
BPEIHBIX TIPHUBBIUEK (YIIOTPEOJIEHUS aJIKOros,

HApKOTHKOB,  KypeHHs); 5)  TpyAOBOro
BOCITUTaHHMS: KOMM YHHUKaTHBHOH
KOMIIETEHTHOCTU B y4eOHO-HCCIIeN0BaTENbCKON
JEATENbHOCTH, OOIIECTBEHHO HOJIC3HOH,

TBOPYECKON U Jpyrux BUAAX JEATENbHOCTH;
YCTaHOBKM Ha AKTUBHOE y4yacTHE B PEIICHUU
MPAKTUICCKUX 3a1a4 COLMAIbHOM
HAIpaBJICHHOCTH (B paMKax CBOEro Kiacca,
IITKOJTBI); WHTEpeca K  MPAKTHYECKOMY
M3y4EeHUIO Npodeccril pa3InuHOro posa, B TOM
YUCJIC Ha OCHOBC HpI/IMeHeHI/Iﬂ Hpe)IMCTH])IX
3HaHPII>i 10 XUMHUHU, yBa)KeHHS[ K prlly, JIFOISIM
TpyZAa U pe3ylbTaTaM TPYIOBOH AEATEIFHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHIUBUAYAJIBHOW TpaeKkTopuu oOpa3oBaHuS,
Oymyuiei npodeccun u peanuzanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX ~HHTEPECOB, CIIOCOOHOCTEH K
XUMHH, HHTEPECOB M MOTpeOHOCTEN 00IIecTBa;
6) 5KOJOrMYECKOTO BOCTIMTAHUS: SKOJIOTHYECKH
1[eJIeCO00Pa3HOr0 OTHOILIEHUSI K TPHPOAE Kak
HCTOYHUKY CYIIECCTBOBaHMA XH3HH Ha 3eMIle;
ITOHUMAaHHS ri100aJI5HOTO xapakTepa
9KOJIOTHYECKHX mpobiem, BIIASTHHSI
SKOHOMHYECKHUX TMPOIECCOB HA  COCTOSHHE
MPUPOIHON U COLMAJIBHOM Cpelbl; OCO3HAHUS
HEOOXOJUMOCTH HCIOJIB30BAHUS JTOCTHKECHUN
XUMUH 7151 PEIICHUS] BOIPOCOB PaIlOHATIHHOTO
MPHUPOAONOIH30BAHUS; AKTUBHOTO HEIPHUSATHS
JICUCTBUH, NPHUHOCAILIMX BpEA OKpYyXKarouei
MPUPOAHOHN cpele, YMEHHS TIPOTHO3UPOBATH
HEeOIarompUATHBIC IKOTOTHISCKIE TTOCTEICTBHIS
NpEANPUHUMAEMBIX JeiCcTBUHA u




NpeloTBpaliaTh  HX; HaJM4YUsl  Pa3BUTOTO
HKOJIOTUYECKOTO MBIIIICHHS, JKOJOTHIeCKOn
KYJABTYPHI, OITBITa JIeATeTbHOCTH
OKOJIOTMYECKOH  HANpaBIEHHOCTH,  yYMEHHUS
PYKOBOJICTBOBAaThCSl VMW B TO3HABATEIHLHOM,
KOMMYHHKATUBHOH M COIMANBHON NpaKTHKE,
CIOCOOHOCTH u YMEHHS AKTHBHO
MPOTHUBOCTOATh  HIeoNorud  xemodobdun; 20
OenepanbHas pabouas mporpamMma | XuMUsL.
10-11 xumaccel (yriayOn€HHBI ypOBEHB) 7)
HCHHOCTHU Hay4HOI'O IIO3HAHUAA:
MHUPOBO33PEHHS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Da3BHTHS HAayKH U
00111eCTBEHHOM MPAKTUKU; TMOHMMAaHMS
crelMpUKA XMMHH KaK HayKH, OCO3HaHHA ©&
porn B (GOPMHPOBAaHMM  PALHOHAIBHOIO
HAy4HOI'O MBIIUICHUS, CO3ZaHHH IIEJIOCTHOTO
IpefcTaBleHUs 00 OKpYXKaloIleM MHUpe Kak O
€IMHCTBE NPUPOIBI M YEJIOBEKa, B IIO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH W  pelIeHUH
po0IeM COXpaHeHUs IPUPOIHOTO PAaBHOBECHS;
yOeXKIEHHOCTH B OCOOON 3HAYMMOCTH XUMHUHU
JUIL  COBPEMEHHOM  LMBMAM3auuMu: B €€
FYMaHUCTUYECKON HANPAaBIEHHOCTH U Ba)KHOU
poiHM B CO3JaHWK HOBOW 0a3zbl MaTepHAIBHON
KyIbTYpHl, B pEIIeHHH TIIOOANTBbHBIX IMPoOIeM
YCTOIYMBOrO  pa3BHTHSA  4eJOBeYeCTBA  —
CBIPbEBOM,  3HEPreTUYECKOM, TMMILEBOM U
9KOJIOTHYECKOH Oe30IaCHOCTH, B Pa3BUTHH
MEJHIMHBI, 00CCIICUeHNH YCIOBHH YCHENIHOTO
TpyAa HM OSKOJIOTHYESCKH KOM(OPTHOH >KU3HU
KQXIOr0 WIeHa OOLIeCTBa; ECTECTBEHHO-
HAay4HOH TPaMOTHOCTH: TOHHMAHHS CYIIHOCTH
METONIOB  IIO3HAHWS,  HCIONB3YEeMBIX B
€CTECTBEHHBIX HayKax, CrIocoOHOCTH




WCIONB30BaTh  TONy4Yaemble  3HaHUSA  JUJIS
aHaJ3a 1 OOBSICHEHUS SIBICHUH OKPYXAroLIero
MHpa W TPOUCXOAAIIUX B HEM W3MEHEHUH,
YMEHHS JIelaTh 00OOCHOBAaHHBIE 3aKIIOUEHHS Ha
OCHOBC HAyYHBIX (DaKTOB U  HUMCIOIIUXCS
JIAHHBIX C 1EJbI0 TIONYYEHHs] JTIOCTOBEPHBIX
CIIOCOOHOCTH ~ CaMOCTOSITEIBHO

XUMUYECKHE  3HAHUS  JUIA
pelieHusT TpoOJIeM B pPEaNbHBIX JKU3HCHHBIX
HHTepeca K

BBIBOJIOB;
HCIIONB30BaTh
CHUTYaIIUSIX; MO3HAHHIO,
HCCIIEI0BATEILCKOM NIeSITEILHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY
o0pa3oBaHMIO W caMooOpa3oBaHHIO, K

AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAaHUM TIO

XUMHUYCCKUX
IIOCTOSAHCTBA

JIENCTBYIOIIUX
3aKOHOMEPHOCTH, CHMBOIUYECKUI

SA3BIK  XWUMHWHW, MHUPOBO33PEHIYCCKUEC

TIPUIUHHOCTH
CUCTEMHOCTH XUMHYCCKUX ﬂBHeHHﬁ;

COBPEMECHHBIC peaCTaBJICHUA

nux JOCTHXKCHUA,
PE3YyIbTATHL JCATCIIBHOCTH C
IMOCTaBJICHHBIMH LCIISIMH,
OCBOCHHNH

COOTHOCHTH

HCIIOJIb30BATh npu

3HAHUM  NOpUEMBI  JIOTUYECKOIO

MBIIIICHUS: BBIJICTISITh
XapaKTepHbIE IPU3HAKHN MTOHATHH U
yCTaHaBIMBAaTh WX B3aHMOCBS3b,
WCIIONB30BaTh COOTBETCTBYIOIIHE

IOHATHA JJIsA O0BSICHEHUS

00Y4aIOIINXCSl PYKOBOACTBOBATHCS MPUHITHIMU
B OOILIECTBE MPABMIAMU M HOPMaMHU MOBEICHHUS;
MPaBOCO3HAHMS,  JKOJOTHUECKON
CIIOCOOHOCTh

HaJlnaue
KYJIbTYPHI; CTaBUTH

CTPOUTH JKU3HCHHBIC IIJIaHBI.

Lenu |
JImaHOCTHBIE
pe3ysbTaThl OCBOGHMS TpEAMETa <« XUMHSD)
OTpPaXkaroT cOpMHUPOBAHHOCTH
MI03HABATENbHOMN u MIPaKTUYECKON
JIEATENIFHOCTH ~ OOyJarommxcs B TpoIecce

pcaimn3anun 06pa3OBaTeJ'ILHOI>'I JCATCIIBHOCTH.

OIlbITa

XHMHHA B COOTBETCTBHH C JKM3HEHHBIMH
HOTPEOHOCTAMY;  MHTEpeca K OCOOCHHOCTSIM
Tpyna B Pa3INUHbIX chepax
npodecCHOHATBHON IeATeTIbHOCTH.
Heoprannyeckass Xumus
copMHUPOBAHHOCTD CaMOCTOSATEIBHO (OPMYITHUPOBATh | OCO3HAHWE  OOyJaroIMMHUCA  poccuiickoi |  https://lesson.e
OPEICTABICHUNA: O MEPHOIMYESCKHH | ©  aKTyalu3HpoBaTh OPOOIeMy, | IPaKAAHCKOW HMAGHTHYHOCTH; TOTOBHOCTH K | du.ru/04/11
3akoH [[.1. Menneneesa, paccMaTpuBaTh €€ BCECTOPOHHE; | CaMOpPAa3BUTHIO, CaMOCTOSITENILHOCTH u
COXpaHEHHSI MacChl BEIIECTB, 3aKOH | ONPENEIATh LeIH JASSATENbHOCTH, | CAMOONpPEASICHNIO; HalMyhe MOTHBALMU K
COXpaHeHHS IpeBpalieHns | 3aaBas IapaMeTpbl M KPUTEpHH | OOY4eHHIO; TOTOBHOCTH M CIIOCOOHOCTB
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CTPOCHMHN BEIICCTBA Ha ATOMHOM,

HMOHHO-MOJIEKYIIIPHOM u
HAIMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O  MEXaHM3Max
XUMHUYECKHX peaKuuif,
TEPMOANHAMHIECKHX u
KUHETHYECKUX 3aKOHOMEPHOCTSAX UX
POTEKAHUS, o XMUMHUYECKOM
paBHOBeCHH, pactBopax "
JICTIEPCHBIX CHCTEMaX;
(bakToJOrMYeCKre  CBEICHHS O

CBOMCTBAX, COCTaBe, IOJNY4EHHH H
Oe3omacHOM UCTIOJIb30BaHUU
BAKHEHUILNX HEOPraHUYECKUX
BEIIECTB B OBITY M IPAaKTHYECKON
JEATEIBHOCTH ~ YElOBeKa, OOLIMX
HAyYHBIX TPUHLHIAX XHUMHUYECKOTO
IPOM3BOJICTBA; CHOPMUPOBAHHOCTH
YMEHM: XapaKTepHbIE
NIPU3HAKY TIOHATHM, YCTaHABIHMBATh
UX  B3aUMOCBS3b,
COOTBETCTBYIOLIME IIOHATUS  IIpU
OIMCaHUU HEOPTaHUYECKHUX BEILECTB
u ux NIPEBPALLEHUI;
YMEHUS A
XUMHYECKYIO
CHMBOJIUKY  COCTaBJIeHUS (opmyn

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX

BBIABJIATDH

HCII0JIB30BaTh

chOopMHPOBAaHHOCTh
HCIIONB30BaTh

peakuui, CUCTEMATHYECKYIO
HOMEHKJIATYPY (IUPAC) u
TPUBHAIIbHBIE HA3BaHWS OTAEIBHBIX
BEIIIECTB; c(OpMHPOBAHHOCTH

YMEHUA ONPEACIIATE BAJICHTHOCTE U
CTCIICHb OKHUCJICHHUA XHUMHWYCCKHUX

QJICMCHTOB B COCIWHCHUAX, BHI

OTACIIBHBIX (1)aKTOB u HBHeHHﬁ;
BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU
JI KJ'IaCCI/I(i)I/IKaHI/II/I BCHICCTB U

XHUMHUYCCKUX peaKHHﬁ;
yCTaHaBJIMBAaTh IPpUINHHO-
CJICACTBCHHBIC CBA3U MCKIY
N3Yy4a€MbIMU SABJICHUSAMU, CTPOUTH
JIOTNMYCCKUEC pacCyKacHus

(MHIYKTUBHBIC, NCIYKTHBHBIC, IO
AHAJIOTHH), BBISIBJISITH
3aKOHOMEPHOCTH U IIPOTHUBOPEUHUS

B paccMaTpuBa€MbIX ABJICHUAX,
(hopMynrpoBaTh BBIBOIBI u
3aKJIKOYCHMUA, MPpUMEHATH B
npoiecce MO3HAHHUS
UCIIOJIb3yeMBbIC B XUMUH
CHUMBOJINYECKUE (3HaKOBEHIE)
MOJIENH, peoOpa3oBBIBATH
MOJICIbHBIE ~ TPEJCTABICHHUS  —
XUMUYECKMH  3HaK  (CHMBOIN)

JJIeMeHTa, XuMHu4eckas Qopmya,
ypaBHEHHE XMMHYECKOH pPeaKkLuH
- IpU  peHmIeHHH  y4eOHBIX
MO3HABATENBHBIX M NPAaKTHYECKHUX
3aJa4, IPUMEHSITh
MOJICNIbHBIE TIPENICTABICHUS IS
BBISBJICHUS XapaKTePHBIX
NPU3HAKOB M3YYaeMBIX BEILECTB H

Ha3BaHHBIC

XUMUYECKUX peakuuid. bazoBbie
HCCIIEIOBATEIbCKIE JIECTBHSL:
BIIAJETH OCHOBaMU METOJIOB

HAyYHOTO I[IO3HAHUS BEIIECTB U
XUMHUYECKUX peakuuii;
dopMynHpoBaTh ENMd W 3adadd

HUCCIICOOBAHM, HCIIOJIB30BaTh

JIngHOCTHBIE PE3yJAbTATHl OCBOCHHUS IpEAMETa
OTpaxkatloT  c(OPMHUPOBAHHOCTH
OIbITA TO3HABATENIFHOM ¥  TPaKTU4YECKOU
JIeITENIFHOCTH ~ O0yJarommxcs B IIpoOIecce
peanuzanuy 00pa3oBaTENbHOMN IeITebHOCTH, B
TOM 4YHCIIE B YacTH: 1) rpaxmaHcKoro
BOCIIMTaHMS: OCO3HAHHS OOYUYaIOIIMMUCS CBOMX
KOHCTUTYLUMOHHBIX MpaB ¥  00jI3aHHOCTEH,

«XUMUI»

YBOKEHHMSI K 3aKOHY M IPaBONOPSAIKY;
NpPEACTaBICHUS O COLUAIbHBIX HOpMax H
npaBI/max MEXKIINYHOCTHBIX OTHOI.HCHPIIZ B
COBMECTHOM

KOJIJICKTUBCEC, TOTOBHOCTH K

TBOp‘{GCKOFI JACATCIIBHOCTHU npu CO3J1aHUU

yueOHBIX MPOEKTOB, PEIICHWH YYEOHBIX H

IMO3HAaBaTCIIbHBIX 3ajad, BBITIOJTHCHUH

XMMHUYECKUX OKCHEPHMEHTOB;  CIIOCOOHOCTH
MOHMMaTh M TPHUHUMATh MOTHBBI, HAMEPEHHS,
JIOTUKY W apryMeHThl JAPYrMX NpU aHalu3e
pa3IHYHBIX BUAOB Y4eOHOW AEATENbHOCTH; 2)
MATPHOTHYECKOTO BOCIUTAHUS: IIEHHOCTHOT'O
OTHOILIGHHST K WCTOPHYECKOMY W HAydYHOMY
HACJISJMI0 OTEYECTBEHHON XUMUHU; YBRKEHUS K

IpOLIeCCY TBOpPUYECTBA B OOJIACTH TEOPUH U

MIPAaKTUIECKOT O TIPUIOKEHUS XHMUH,
OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €cCTh
pe3yabTat JUTATETBHBIX HaOII0ICHUH,

KPOMOTJMBBIX JKCIIEPUMEHTAIBHBIX ITOHUCKOB,
MOCTOSIHHOTO TpyAa YYEHBIX M MPAKTHKOB;

MHTEpeCa H I03HABAaTENbHBIX MOTHUBOB B
NONyYeHHM W TOCIeAYIomeM  aHajh3e
HHGOpPMAMM O TEPElOBHIX  JTOCTHKEHUSIX
COBPEeMEHHOW  OTEYECTBEHHOM XuUMHUH, 3)
JIYXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHS:
HPaBCTBEHHOI'O CO3HaHMS, 9THYECKOr0
nosenenns; 19 denmepanpHast  pabouas




XUMHYECKON CBS3M  (KOBaJICHTHA,
HOHHAs,
BOJIOPOJTHAS ), TUI KPUCTAJUTHICCKOM

MeTaJUInYecKas,

pPEmETKA KOHKPETHOI'O BEIECTRA,;
copMUPOBAHHOCTH YMEHHS
OOBSACHATH 3aBUCHMOCTH CBOMCTB
BEIIECTB  OT BHAA XUMHYECKOU
CBSI3M M THIIA KPUCTAIMYECKOM
peméTKy, OOMEHHBIH U JIOHOPHO-
AKIENTOPHBIH MEXaHHU3MBI
00pa3oBaHUsl KOBAJICHTHOH CBSI3H;

27 denepanbHas pabouast
nporpamma | Xumus. 10—11 xmnaccer
(yriyOnéHHsIi YPOBEHB)
c(OpMHUPOBAHHOCTH YMEHHH:
KJ1acCHU(UIIMPOBATE!

HEOPraHWYECKHE BELIECTBA IO HX
COCTaBYy, XHMHYECKHUC PEAKLHU IO
pa3IMyYHBIM [pH3HAKaM (YHCIy U
COCTaBy pEardpyroLIMX BEIIECTB,
TemwioBoMy  A(GQeKkTy  peakuuw,
WU3MEHCHHIO CTEMEHEH OKHCICHHS
JJIEMEHTOB, OOPAaTUMOCTH, yYaCTHIO

KaTajgms3aTropa u IpyTHe);
CaMOCTOSATEIBHO BEIOHPATH
OCHOBAaHHMS WM  KpUTEpHUH VIS
KJIacCU(pHKaIUU H3y4aeMBbIX

BEIIECTB W XMMHYECKHX PEaKIni;

c(OopMHPOBAaHHOCTH YMEHUS
PpacKkpsIBaTh CMBICIT
TIEPUOINYECKOTO 3aKOHAa JLN.
MeHnzeneeBa W JI€MOHCTPHPOBATH
ero CHCTEMAaTH3HUPYIOIIYIO,
OOBSICHUTENHEHYIO u
MIPOTHOCTUYECKYIO ¢GyHKINH;

MIOCTAaBJIEHHBIE M CaMOCTOATENBHO
copMyIHpOBaHHBIE BOMPOCH B
KayecTBE MHCTPYMEHTA IO3HAHUS
U OCHOBBI IS (OPMHUPOBAHMS
TUIOTE3bI o MpOBEpKeE
MPaBUIBHOCTH  BBICKa3bIBAEMBIX
CyXKIIeHHIl; BIaJeTh HaBBIKAMHU
CaMOCTOSITENTFHOTO TUTAHUPOBAHUS
U TpOBENCHHA  YYEHHUECKHX
SKCIEPUMEHTOB,

COBEPILIEHCTBOBATh YMEHHUS
HaOmIOaTh 3a XOAOM Ipoliecca,

CaMOCTOATEIIbHO TPOTHO3UPOBATH

ero pes3ynpTar, (OpPMYIHPOBATH
000011IeHIA u BBIBOJIBI
OTHOCHTEIHEHO JIOCTOBEPHOCTH
pe3yJIbTaToB HCCIIEIOBAHHUS,
COCTaBJISATh OOOCHOBAHHBIA OTUET
0 MIPO/ICTTaHHON paborte;

MpHUOOpeTaTh OIBIT YYEHHYECKOI
HCCIIENOBATENbCKON U IMPOEKTHOMN
JIeATEIbHOCTH, TIPOSIBIISAITH
CIIOCOOHOCT, M TOTOBHOCTh K
CaMOCTOSITEIFHOMY TIOUCKY
METO/IOB PEIICHHUS NPAKTHIECKUX
3a/1a4, TPUMEHEHUIO Pa3IHIHBIX

METONOB MO3HaHWsA. Pabora ¢

uHbOpMaLUe: OPHEHTHPOBATHCS
B Pa3IMYHBIX HCTOYHHKAX
HHPOpMAaLIH (HayaHo-
HOITYJIsIPHAS JIHTEpaTypa
XHMHYECKOT0 COZIepIKaHus,

CIIPaBOYHBIE ITOCOOHS, peCypCh
WuaTepnera), 22 ®DenepanbHas
pabouas nporpamma | Xumust. 10—

10-11 KJ1aCChI

CIIOCOOHOCTH
CBA3aHHBIE c
XUMHUYECKUMH  SIBJICHHUSIMH, U TPUHUMATH
OCO3HAHHEIE OPHEHTUPYSICh  Ha

nporpamma
(yrayOonénHbIit
OIICHHBATh

|  Xumws.
YPOBEHB)
CHUTYaIllH,

peleHus,
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OIICHMBaTh CBOE TIOBEICHHUE WU
MOCTYIIKA CBOMX TOBapuIled C MO3UIHHA
HPaBCTBEHHBIX U TPABOBBIX HOPM M C y4ETOM

OCO3HAHMsI  TOCNIEACTBHH  TMOCTYNKOB;  4)
(hopmupoBanust KYyJIbTYpbI 3JI0POBBS:
MOHUMAaHMUS LIEHHOCTEN 3JI0pPOBOTO u

Oe30macHOro o0pasa JKHU3HH, HEOOXOTUMOCTH
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMy
(u3nuuecKOMy W TCHXMYECKOMY 30pOBBIO;
coOMIo/IeHHsT TpaBuil 0E30MacHOr0 O0pallleHUs
C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KHI3HH, B
TPYLOBOH e TCIILHOCTH,
LEHHOCTH  MpaBWJI  WHAMBUAYAJIBHOTO |
KOJUIEKTHBHOI'O ~ 0€30MacHOTO TOBEJCHHS B
CUTYaIUsAX, YTPOXKAIOMIUX 3J0POBBI0 U KU3IHU
JIIOJIE; OCO3HAHUS IOCHEACTBUNA U HENPUATHS
BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJS,
HapKOTHKOB,  KypeHus); 5)  TpPyAOBOro
BOCITUTaHHUSA: KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B y4e€OHO-HCCIIEe0BATEIbCKOM
JIESITETBHOCTH, 00IIIeCTBEHHO
TBOPYECKOH W IPYyruxX BUAAX IEATEIbHOCTH,

ITOHUMaHUWs

MTOJIE3HOMH,

YCTaHOBKM Ha AKTHUBHOE Y4YaCTUE€ B PECIICHUHN

MPAKTHYECKNX 3amad COIMAJIbHOM
HampaBJIeHHOCTH (B paMKax CBOEro KJiacca,
IIKOJTBI); WHTEpeca K  MPAKTHYECKOMY

W3Y4IEHUIO IPO(eCcCHil pa3IndHOTO Poia, B TOM
YHCI€ HAa OCHOBE IPHMEHEHHS MPEIMETHBIX
3HAHWH 110 XUMHH; YBXKEHHS K TPY.IY, JEOIIM




copMUpOBaHHOCTH YMEHHH:
XapaKTepU30BaTh JNIEKTPOHHOE
CTpOEHHE  aTOMOB M  MOHOB
XMMHYECKHUX JJIEMEHTOB IIEPBOrO—
4eTBEPTOrO IIEpUOA0B
Ilepuonuueckoit  cucremsr JI.1.
MenneneeBa, HUCHONb3yd IOHATHA
«9HEPreTudecKue YPOBHUY,
«9HEPreTUYEeCcKUe IOLYPOBHU», «S-,
p-, d-aromHbIe opouTaImy,
«OCHOBHOE u BO30YXKIEHHOE
SHEPreTHYECKHEe COCTOSHUS aToMay;
OOBSCHATH 3aKOHOMEPHOCTHU
WU3MEHEHHS! CBOWCTB XHMHYECKUX

3JIEMEHTOB M HX COCIMHEHUM II0

nepuogam H rpymnmnam
Ilepuoguueckoit  cucremsl  J.H.
Menpneneena, BaJIEHTHBIE

BO3MO>XHOCTH aTOMOB 3JICMCHTOB Ha
OCHOBE€ CTPOCHHUSA HUX DBJICKTPOHHBIX

000I104eK; copMupoBaHHOCTH
YMEHUI: XapaKTepU30BaTh
(omuceIBaTh) OOIIME XUMHUYECKHE
CBOIiCTBA  BEIECTB  Pa3JIMYHBIX
KJIaCCOB, TIOATBEPXKIATh
CYLIIECTBOBaHUE TEHETUYECKOMN
CBSI3M MCXKAYy HEOPraHWYECKUMHU
BEIIIECTBAMHU c TIOMOIIIBIO
YpaBHEHUI COOTBETCTBYIOILINX
XUMHUYECKUX peakuuii;
cOopMHPOBaHHOCTH YMEHUS
pacKpbIBaTh CYIITHOCTB!

OKHUCIUTEIFHOBOCCTAHOBUTEIBHBIX
peakuuii mocpescTBOM COCTABICHUS
JNEKTPOHHOTO OajaHca STUX

11 KJIaCChI (yrnyOnénnsrit
YPOBEHB) aHaJIM3UPOBATh
MH(pOpMALMIO Pa3IUYHBIX BHIOB U
(hopM 1mpeacTaBneHus, KPUTHUECKH
OlLICHNWBaTh €€ JIOCTOBEPHOCTh H

HEMPOTUBOPCUNBOCTE;
(hopmynHpoBaTh 3aMpoCckl U
NPUMEHSTh  Pa3JIMYHBIC METOJBI
npu TIOMCKE u orbope
HHPOPMALUH, HEOOXOTUMOMN IS
BBIIIOJIHEHHsT ~ Y4eOHBIX  3ajay
ONpeIeIEHHOTO THIIA;
npuodperatb OIIBIT
HWCIOJL30BAHUS  TEXHOJIOTHMH U

Pas3siinYHbIX IIOMCKOBBIX CHCTEM;

nH(pOpMALIMOHHO-

KOMMYHHKATHBHBIX

CaMOCTOATEIBHO BBIOUpATh
ONTHMAJIbHYIO bopmy
HpeCTaBICHUS uHpOopManuH
(cxembl, TrpaduKH, OHArpaMMBI,
TaONMUIBI, PUCYHKH U JpYTHE);

UCIIONIB30BaTh HAYYHBIH SI3BIK B
KauecTBe CpEeACTBa Mpu padore ¢

XUMHYECKOI nHpOpMaIHeH:
TPUMEHSTH MEXKIpPEAMETHbIE
(pm3mueckne M MaTeMaTHYECKHE)
3HAKK W CHMBOJBL,  (hOPMYJIBI,
ab0peBHaTypbl,  HOMEHKJIATYPY;
UCIIONIB30BATh 3HAKOBO-
CHMBOJINYECKHUE cpencrTaa
HarmsimHocTH.  KoMMyHHMKaTHBHBIE
YHHBEpCaIbHBIE yueOHBIC

JIEHCTBUA: 3a7aBaTh BOIPOCHI IIO
CYIIECTBY 0OCYXTaeMOW TEMEI B

TpyZa ¥ pe3yibTaTaM TPYIOBOW NESTeIbHOCTH;
TOTOBHOCTH K OCO3HaHHOMY  BBIOOPY
WHIMBHAYAIbHON TpaeKTOpuH 00pa3oBaHMUs,
Oymymiei npodeccuu u peanu3aiim
COOCTBEHHBIX JKH3HEHHBIX IUTAHOB C Y4ETOM
JIMYHOCTHBIX ~MHTEPECOB, CIIOCOOHOCTEH K
XMMUH, UHTEPECOB M MOTpeOHOCTEN 00IIeCTBa;
6) 9KOJIOrMYECKOr0 BOCIIMTAHUS: SKOJIOTMYECKU
1Ie71eCO00Pa3HOro OTHOIICHHS K MPUPOJE Kak
HCTOYHUKY CYIIECTBOBAHUS XM3HH Ha 3eMII€;

MTOHUMAaHHSI rI100aJIbHOTO XapakTepa
9KOJIOTHYECKHUX npo0iiem, BIIMSHUS
HSKOHOMHYECKHX TPOLECCOB HAa  COCTOSHUE
MIPUPOJTHON M COIMATLHOM CPEIbI; OCO3HAHUS

HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKEHUH
XMMHHU JUTSI PEIIEHUS] BOIPOCOB PaIlMOHAIHHOTO
MIPUPOAOIOIH30BAHUS; AKTUBHOIO HEIPUSATHA
JICUCTBUM, NPHUHOCAILMX BpEN OKpYXKarouleu
MPUPOAHOI cpele, YMEHHS NPOTHO3UPOBAThH
HEOJIarOMPHSTHBIE YKOIOTUYECKHE TIOCTEICTBUS
IpeAIPUHUMAEMBIX JEUCTBUHN "
MpeaOTBpaIIaTh HAJIMYMSA ~ Pa3BUTOTO
9KOJOTHYECKOT0  MBIIIJICHUS,
KYIBTYPBI,

JKOJIOTHISCKOI

uX;
SKOJIOTMYECKOU
OIIBITa JeATeIbHOCTH
HaNpaBJICHHOCTH,  YMEHUS
PYKOBOJICTBOBATbCSI MMH B I03HaBATEIBHOM,
KOMMYHHMKAaTUBHOW M COLUMAJIBHON IPaKTUKE,
CIIOCOOHOCTH " YMEHHS aKTHBHO
MPOTUBOCTOSTh HACONOTHH  xemopobum; 20

OenepanpHas pabouass mporpamMa | XUMHSL.

10-11 wmaccel (yrayOnéHHBI ypoOBEHb) 7)
LEHHOCTH Hay4HOT'O TIO3HAHMS:
MUPOBO33PEHHS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U

O6HICCTBCHHOI\/'I IMMPAKTUKHA, IIOHNMaHHuA




peaKIWii; peakiuii HOHHOTO OOMEHa
MyTEM COCTAaBJIEHUS UX TMOJHBIX U
COKpAIlIEHHBIX HOHHBIX ypaBHEHUI;
peaxiuii peaxui
KOMIUTIEKCO00pa3oBaHus (Ha
npumepe THJIPOKCOKOMILIEKCOB
IIUHKA U QITIOMUHUS);
c(OpMHUPOBAHHOCTH YMEHUs
OOBSCHATH 3aKOHOMEPHOCTHU
MPOTEKAaHUSI XUMUUYECKUX PEaKIuii C

THAPOIH3a;

y4ETOM ux SHEPreTUYECKUX

XapaKTePHUCTHK, XapakTep
HU3MEHEHHST CKOPOCTH XHMHUYECKON
peaKkunn B 3aBUCHUMOCTHU oT
pa3snMYHBIX  (AKTOPOB, a TaKKe
XapakTep CMELIEHHs XHMHYECKOro
paBHOBECHS oA

BHEIIHMX BO3JCHCTBUN  (IIPUHIMII

BJIIMSTHUEM

Jle Ilarense); chopMHUPOBAHHOCTD

yMEHHUS XapaKTepHU30BaTh
XMMUYECKHE PEeaKlMy, Jexalue B
OCHOBE TIPOMBIIITICHHOT O
TIOJTy4EHUS CEpHOI KHCJIOTHI,
amMMuaKa, obmme Hay4HbIE
TIPUHIUTIBI XUMHUYECKHX
MIPOU3BOJCTB;  IIETIECO00Pa3HOCTH
MIPUMEHCHUS HEOPraHMYECKUX

BEIIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOYKH 3pEHHS COOTHOMICHHUS
pHUCK-TIONB3a;  c(hOpMUPOBAHHOCTH
BIIQJICHUS  CHUCTEMOMN
MeToJax HAYIHOTO
SIBIICHUIA TIPUPOABI — HAOIIOACHUE,
M3MEpEHHe, MOJIEIIPOBAHHE,
SKCIIEPUMEHT (peanbHBII "

3HAHAK O
MMO3HAHUS

X0a€ agualiora W/ JAUCKYCCUH,

BBICKa3bIBATh ujeu,
hopMynHpOBaTh CBOU
MIPeTOKEHHUS OTHOCHUTENILHO
BBITIOJTHEHHUSI MIPETI0KEHHON
3a/1a4H; BBICTYIIaTh c
Mpe3eHTanuen pe3yabTaToOB
MO3HABATENbHON  JIESITEIbHOCTH,

TMOJIYYCHHBIX CaMOCTOATEIIBHO WJIN
COBMCCTHO CO CBEPCTHUKaMU IIpH

BBITIOJTHEHHN XHUMHYECKOT0
SKCIEPUMEHTA, MPaKTHYECKON
paboThI 1o HCCIIeIOBAHUIO
CBOHCTB  HM3y4aeMbIX  BEIIECTB,

peanu3anuy y4eOHOro NpOeKTa, U

(hopMynHpoBaTh  BBIBOJIBI 110
pe3yabTaTaM MPOBEIEHHBIX
HCCIIEOBAHUH yTEM

COrJacoBaHMs IIO3HUIMH B XOJE
o0CykieHHsI 1 0OMeHa MHEHUSMHU.

PerynsituBHbIC YHUBEpCaJIbHbIC
yueOHbIe IEHCTBHUS
CaMOCTOSITENIbHO TUIAHUPOBATh U
OCYIIECTBIISITh CBOIO
MO3HABATENILHYIO  JICATEIBHOCTD,

ompenenss €€ LeMd M 3aJaud,
KOHTPOIMPOBAaTH W TIO  Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH
npeiaraeMblit

IEUCTBUN npu
yU4eOHBIX ¥ HCCIEeNOBATEIbCKIX
3aj1a4, BEIOHPATH
3¢ dhexTHBHBII
pemieHusT ¢ YYETOM TOTYYCHHS
HOBBIX 3HAHHH O BEIIECTBAX H

aNTOPUTM
BBINTOTHEHUH

Hauboiee
croco0 ux

crnenu(UKA XAMUM KaK HayKH, OCO3HaHHS c&
pomir B (OpMHUPOBAHMM  PAIMOHAIBHOTO
HAay4yHOTO MBIIUIEHUS, CO3JaHUM 1EIOCTHOIO
MPE/ICTaBIeHUsI 00 OKpY)KaroleM MHpE Kak O
€JIMHCTBE TPHUPOJBI M 4YeNOBEKa, B IO3HAHUU
MIPUPOJTHBIX
Mpo0JIeM COXPaHEHHS MPUPOTHOTO PABHOBECHS;
yOexKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUHU

3aKOHOMEPHOCTEH U peIIeHUH

JUIT  COBPEMEHHOM  IMBWJM3alUUd: B €€
T'YMaHUCTHUECKONW HAMpaBIEHHOCTH W Ba)KHOU
pONM B CO3JIaHWU HOBOM 0a3bl MaTepUaJIbLHOM
KYJAbTYpBI, B PELICHHH TJIOOAIBHBIX IMpoliieM
YyeJgoBeYeCTBa  —

YCTOMYUBOIO  Pa3BUTHS

CBIPDHEBOM,  JHEPreTHUYECKOW, THIINEBOM U

JKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH
MEJIUIMHBI, 00ECIICYCHUH YCIOBHI YCIICHIHOTO
Tpyla Y OSKOJOTMYeCKH KOM(OPTHOW >KU3HH
00I1IeCTBa; €CTECTBEHHO-

KaXxJa0ro YJICHA

Hay4YHOM TPaMOTHOCTH: TIOHMMAHUs CYIHOCTH

MCTOI0B IIO3HAaHMA, HCIIOJIb3YEMBIX B
€CTCCTBCHHBIX HayKax, CITOCOOHOCTH
HCII0JIb30BATh IoJryqyacMbI€ 3HaHHUA JUUIA

aHaJIM3a U OOBSCHEHUS ABJICHUN OKPY)KAIOIIETro
MHpa WU IPOUCXOAAIIMX B HEM HU3MEHEHUH,
yMeHHUs AenaTtb 0OOCHOBAaHHBIC 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB ¥ HMEIOMIUXCS
JAHHBIX C IENBI0 TONYyYCHHUS JTOCTOBEPHBIX
CIIOCOOHOCTHU

BBIBOJIOB, CaMOCTOATEIIBHO

UCIIONB30BAaTh ~ XMUMHYECKHE  3HAHUSA Ul
pelreHnss npoOiIeM B pealbHBIX JKU3HEHHBIX
CHTYalUsIX; UHTEpeca K MIO3HAHHIO,
MCCIIeI0BATENBCKOM JeATeNbHOCTH;
TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY
0o0pa3oBaHMIO W  CaMOO00pa30BaHMIO, K

AKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUH II0




MBICIICHHBIN),  HCIOJIB3YEMBIX B
CCTeCTBCHHBIX  HAyKax, yMCHUS
MPUMEHATh  3TH  3HAHUA  TIpU
SKCICPUMCHTAIBHOM HCCIICIOBAHUU
BEIIECTE W I OOBSICHEHUS
XUMHYCCKUX SIBJICHUH, WMEIOIIHNX
MECTO B TPHUPONE, MPAKTUICCKON
NEeSITeIPHOCTH  YeJOBEKa W B
IOBCEIHEBHOMN JKU3HU, 28
OdenepanbHas pabodas mporpamma |
Xumusl. 10-11 KJIacChl
(yryOnéHHsIi YPOBEHB)
c(hOpPMHPOBAHHOCTh YMEHHUsI
BBISIBJIATh B3aMMOCBSI3b XMMUYECKUX
3HAHUHN C  TMOHATHUSIMU U
NPEICTABICHUSIMU JPYTrux
€CTEeCTBEHHO-HAYYHBIX  IPEIMETOB
Juisi Gosiee OCO3HAHHOT'O MTOHUMAaHUS
MaTepUaIbHOr0  €JUHCTBA  MHpA;

c(OpMHUPOBAHHOCTH YMEHHS
NIPOBOJUTH pacy€rsr: c
HCIIOJIb30BaHUEM TIOHATHU
«MaccoBas OIS BEUIECTBA B
pacTBope» u «MOJISIpHas

KOHIIGHTPALMs»;, MAacChl BeIecTBa
wm 00péMa Taza MO0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU
00BbEMY OJHOTO W3 YYACTBYIOIIHUX B
peaKmuu  BEIIECTB; TEIJIOBOTO
st dekra peaxmmm; 3HAYCHUS
BOJIOPOHOTO TTOKA3aTeNsl pACTBOPOB
KHUCJIOT U IIEJIOYEN ¢ U3BECTHOU
CTEHNEHBIO  JUCCOIUALIM;, MAacChl
(oObéma, KonHMYECTBA  BEIIECTBA)
MPOAYKTa PEaKIHH, €CIH OTHO M3

XHUMHUYCCKUX PCaKIUAX;
OCYHICCTBJIATH CaMOKOHTPOJIb
JACATCIIBHOCTH Ha OCHOB€
caMoOaHaliu3a n  CaMOOILICHKH.
HpeJIMeTHLIe peE3YyIbTaThl

OCBOGHHS TPOTrPaMMBbl MO XHUMHUH
Ha yrayOn€HHOM  YpOBHE Ha
YpOBHE CpelHeTo o0mero
00pa3oBaHUs BKITIOYAOT
cnenuduueckue st y4eOHOro
npeaMera  «XuUMUS»  HaydHbIE
3HaHMS, YMEHHS U  CIIOCOOBI
JICHCTBHIM o OCBOCHHIO,
HMHTEpIpETauu u
npeoOpa3oBaHUIO 3HAHWH, BUIBI
JEATENBHOCTH 1O NONTYYCHUIO
HOBOTO 3HAaHMA M INPUMEHEHHIO
3HAHWI B Pa3NIMYHBIX Y4EOHBIX
CUTYaLlsIX, a TaKKe B PeasIbHBIX

JKM3HEHHBIX CUTYyaIHsX,
CBSI3aHHBIX ¢ xumueir. B
porpaMme o XUMHH
peaMETHBIe pe3yIabTaThI
TIPEACTaBIICHBI o romam
WU3ydeHUSL.

XHUMHUHU B  COOTBCTCTBHMH C JKH3HCHHBIMHU
IoTp G6HOCTHMI/I; HHTEpECA K 0COOEHHOCTSIM

Tpyna B Pa3IUYHBIX
npo(ecCHOHANBEHOH NIeSITEeIbHOCTH.

chepax




WCXOJHBIX BEIIECTB JaHO B BHIE
pacTBOpa c ompenenéHHON
MaccoBOH J0led pacTBOPEHHOIO
BEIIECTBA WJIM JaHO B U30BITKE
(uMeer mpuMecH); IOTM BBIXOAA
NpOIYyKTa 00BEMHBIX
OTHOILIEHUH Ta30B;
c(OpMHPOBAHHOCTh

peakium;

YMEHHUI:
CaMOCTOSATENBHO
HpPOBOJIUTH

IJIaHUPOBaTh U

XUMUYECKUI
SKCIIEPUMEHT (TIPOBEJCHUE PEAKITHIA
HOHHOIO OOMEHa, TIOATBEPIKIACHHE
KayeCTBEHHOIO cocTaBa
HEOPTaHUYECKUX BEIIIECTB,
OIllpeNieNieHue  Cpedbl  pacTBOPOB
BEIIIECTB C TIOMOIIbI0 HHIUKATOPOB,
U3y4CHHE Pa3ITUYHBIX

(aKTOpoB HA CKOPOCTH XMMHUYECKON

BJIMSAHUA

peaxuumy, pelieHue
SKCHEPUMEHTANBHBIX  33/Ja4 IO
TeMaM «Mertaeny u
«Hemeramel») ¢ coOnroneHHuEM
MpaBul 0E30MacCHOr0 OOpaIleHus C
BElIECTBAMH U J1aDOpaTOPHBIM
obopynoBanueM,  (HOpPMYIHPOBATH
LIeJTb UCCIIEIOBAHMS, TIPEICTABIATE B
pazmuaHON  opMe  pe3yNbTaTHI
SKCHEPUMEHTa, AHAIM3UPOBaTh U

OLIEHUBATh UX JOCTOBEPHOCTD,

XuMHSA ¥ KU3Hb

Mertoabl NO3HAHUS
6 B XUMUHU. XUMUA U
JKU3Hb

cOopMHPOBaHHOCTH

MPEACTABIECHUM: O TNEPUOIUYECKUI
3akoH JI[.I. MengeneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH

CaMOCTOSITETIHHO (P OPMYITHPOBATH
¥ aKTyaJH3upoBaTh MpoOIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPEACNATh LENH AEATEIbHOCTH,

OCO3HAHHEC

00yJaroIMHCs

poccuiickon

Fpa)KﬂaHCKOfI HACHTUYHOCTH, TOTOBHOCTH K

CaMOpa3BUTHIO,
CaMOOIMPCaACICHUIO,

CaMOCTOATCIbHOCTH u
HaJIM4Yue MOTHUBAIIUM K

https://lesson.e
du.ru/04/11
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COXpaHeHHs U NpEeBpALICHUS
SHEPTUH npu XUMHYIECKHX
peakiuaX, 3aKOH  MOCTOSHCTBA
cocTaBa BEIIECTB, 3aKOH
JICUCTBYIOLITHX Mmacc),
3aKOHOMEPHOCTH, CHMBOJIHYCCKHIHA

A3BIK  XUMHH, MHUPOBO33PECHUYCCKUC
3HaHUs, JIeXKalue B OCHOBE€
IIOHUMaHMUs NPUINHHOCTHU u
CUCTCMHOCTH XUMHWYCCKUX ﬂBHeHHﬁ;
COBpPEMCHHBIC NpeaAcCTaBJICHUA o

CTPOCHMHN BEIICCTBA HAa ATOMHOM,

HMOHHO-MOJIEKYISIPHOM U
Ha/IMOJIEKYJISIPHOM YPOBHSIX;
NPEACTaBICHUS O  MEXaHH3Max
XUMHUYECKUX peakuui,
TEPMOIUHAMHYECKUX "

KHHETUYECKHUX 3aKOHOMEPHOCTAX HUX

IPOTEKaHuUs, 0 XUMHYECKOM
paBHOBECHH, pacTBOpax u
JHCTIEPCHBIX CHCTEMaX;
(dakronornyeckue  CBEAEGHHA O

CBOHCTBaX, COCTaBe, IMONYYCHUH H
0e30macHOM HCIIOIb30BAHUH
BaKHCHIIIMX HEOPTraHMYECKUX
BemIeCTB B OBITYy M IMPAKTHIECKOMH
JIEATEILHOCTH  4YCIIOBEKa, OOIIMX
HAYYHBIX TPUHIANAX XAMHYECKOTO
MPOU3BOJICTBA; C(HOPMHUPOBAHHOCTD
YMEHUI: XapaKTepHbIE
TIPU3HAKA TIOHSATHH, YCTAaHABIMBATH
HX  B3aHMMOCBS3b,
COOTBETCTBYIOIIHNE TIOHATHAS  TIPH
OIMMCAaHUN HEOPTaHMYECKIX BEIIECTB

MIPEBPALLEHUI;

BBIABJIATH

HCII0JIB30BaTh

u ux

3a/aBas HapamMeTpsl U KpPUTEpUHU

nux JOCTHXXCHUA, COOTHOCHUTH
PE3YyIbTAaThI JACATCIIBHOCTH C
IIOCTaBJICHHBIMHU OCIAMMU,
HCIIOJIB30BATh npu OCBOCHHUU
3HAHUU HpI/IéMI:-I JIOTH4YCCKOIro
MBIIIJICHUA BBIJICIIATH

XapaKkTepHbIe MPU3HAKU MTOHITUN U
YCTaHaBJIMBaTh MX B3aUMOCBSA3b,
WCIIONIb30BaTh COOTBETCTBYIOIINE
TIOHSITHS JINIE: 00BSACHEHHS
OTACIbHBIX (DAKTOB W SBJICHUN,
BBIOMPATh OCHOBAHHSI U KPUTEPUU

JUIS  KIacCHU(DMKAIIMK BEIICCTB U

XUMHUYECKUX peakuui;
yCTaHaBJIMBATh MIPUYHHHO-
CIICZICTBEHHBIE  CBSI3U  MEXAY
M3Yy4aeMBbIMU SIBIICHUSMHU; CTPOUTH
JIOTHYECKHUE paccyXaeHus

(MHAYKTUBHBIE, JEAYKTUBHBIC, IO
aHaJIOTHH),
3aKOHOMEPHOCTH U TPOTHBOPEUHS
B PacCMaTpUBAEMBIX SIBJICHHSX,

BBIABJIATH

(dopmynmupoBaTh BBIBOIBI u
3aKIFOYCHHS; MIPUMEHSATD B
nporiecce MIO3HAHUA
UCIIONIb3yeMble B XUMHHA
CHUMBOJIMICCKUE (3HaKOBEIE)
MOJIEITH, peoOpa3oBLIBATH
MOJICTIbHBIC ~ NPENCTaBICHUS — —
XUMHYECKH  3HaK  (CHMBOI)

JJIeMeHTa, XuMH4eckas (opmya,
yYpaBHEHHE XHMHYECKOH pPEaKkIuu
- NpA  pemeHnH  y9eOHBIX
MO3HABATENFHBIX W NPAKTHYECKUX

00y4YeHHIO; TOTOBHOCT W  CIIOCOOHOCTB
00yJaromuXcss PYKOBOJACTBOBATHCS MPUHSATHIMHU
B OOIIECTBE MPaBWIAMU U HOPMaMH TTOBEIICHHUS;
HaJInyue 3KOJIOTHYECKOU
CTaBUTh LEId U
JIMYHOCTHEBIE
«XHUMUSD

OIBITa

MIPAaBOCO3HAHMUS,
KYIBTYpBI; CIOCOOHOCTH
CTPOWTH JKU3HCHHBIC IUIAHBL
pe3yaAbTaThI OCBOCHHS MpEAMETa
OTpaXkaroT c(OpMHUPOBAHHOCTD
IMO3HABATEIbHOU u MPaKTUIECKON
JESITEIBHOCTH  OOyJaroImuxcs B MpoIecce
peanu3aiuy  00pa30BaTEILHON JCSTEIIbHOCTH.
JIn4HOCTHBIE PE3yJbTATHl OCBOCHHUS IpeAMeETa
c(hOpPMHPOBAHHOCTh

«XUAMHUS» OTPa)XaroT

OMbITa TIO3HABATENILHOW W MPaKTUYECKOU
JEATEeNBHOCTH  OOy4aroluxcst B Ipolecce
peanu3anuy 00pa3oBaTENbHON IeATEIbHOCTH, B
TOM 4YHCIE€ B YacTH: 1) rpaxmaHCKOro
BOCIIUTAHMA: OCO3HAHMS 00YYaIOIIMMUCS CBOHMX
KOHCTUTYLIMOHHBIX TIpaB M  0OSM3aHHOCTEH,
YBaXEHHS K 3aKOHY M  IIPaBONOPSIKY;
NpEACTaBIeHUs O COLWAJBbHBIX HOpPMax H
IpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;
TBOPYECKOH  JeATeIbHOCTH MPH  CO3JaHHU
y4eOHBIX TPOEKTOB, PEHICHHH Yy4YeOHBIX U
MI03HAaBATEIbHBIX 3ajad,
XHUMHYECKHX IKCIIEPHMEHTOB;

IIOHUMAaTh W NPUHUMATbh MOTHUBBI, HAMEPCHUS,

TOTOBHOCTH K COBMECTHOM

BBIIIOJIHEHU U
CIIOCOOHOCTH

JIOTUKY W apryMEeHThl JAPYrMX TpU aHalu3e
pa3IMYHBIX BUAOB Y4e€OHOW HEATENbHOCTH; 2)
MATPHOTHYECKOTO BOCIUTAHUS: IIEHHOCTHOIO
OTHOILIGHHST K HUCTOPUYECKOMY U HAy4YHOMY
HACJICJMIO OTEYECTBEHHON XUMUHU; YBAKCHUS K
npolleccy TBOpYECTBA B 00JMACTH TEOPUH U

MMPAKTUICCKOIro MPUITOXKCHUSA XHUMUH,




c(OPMHPOBAHHOCTh  yYMEHHSA  JUIS
HCIIONTB30BaTh XUMHYECKYIO
CHUMBOJIMKY  COCTaBJIEHUSI (hOpMYIl

BCHICCTB U ypaBHeHI/Iﬁ XUMHWYCCKUX

peakuuid, CHCTEMaTHYECKYIO
HOMEHKIATypy (IUPAC) u
TPUBUAJIbHbIE HA3BaHMSl OTAEIBHBIX
BEIIIECTB; c(OpMHPOBAHHOCTH

YMEHHSI ONPENENsATh BAIEHTHOCTD U
CTENEeHb OKHUCIICHUS XUMHYECKUX
3JICMCHTOB B COCIWHCHHUAX, BHI
XUMUYECKOH CBsI3M (KOBaJIeHTHasl,
HWOHHas, METaJLIM4YCCKasd,
BOJIOPOJIHAST), TUI KPUCTAITMIECKON
pPELIETKH KOHKPETHOTO BELIECTBA;
c(OpMHUPOBAHHOCTH YMEHHsI
OOBSICHATh 3aBUCHMOCTb CBOMCTB
BEIIECTB  OT BUAA XUMHYECKOH
CBA3M W TUNA KPUCTALIIMYECKOU

peméTky, OOMEHHBI ¥ JIOHOPHO-

aKIENTOPHBIA MEXaHU3MBI
00pa3oBaHMsl KOBAJIEHTHOH CBA3W;
27 DdenepanbHas pabouast
nporpamma | Xumusi. 10-11 kmaccer
(yrmyOnéHHbIH YPOBEHB)
c(hOopMHPOBAaHHOCTh YMEHUH:
KIaccu(pUINPOBATH:

HEOpTraHWYEeCKHe BEIECTBa 10 HX
COCTaBy, XHMHYECKHE PpEaKIHd IO
pa3NMYHBIM TIpHU3HaKaM (YHCIYy H
COCTaBy pEardupyroliux BeUIeCTB,
TeroBoMy  3ddekry  peaxmmm,
W3MEHEHHUIO CTEleHel OKUCIEeHHS
9JIEMEHTOB, OOPaTUMOCTH, Y4acTHIO
KaTaim3aTropa u JIpyTHe);

3ajad, NPUMCHSATH Ha3BaHHBIC
MOJCJIbHBIC TPEACTABJICHUA  JIA
BBIABJICHUA XapaKTCPHBIX
IMPU3HAKOB U3Yy4YaCMbIX BCIICCTB U

XUMHMUYECKHX peakuui. ba3oBble
UCCIIEZI0BATENbCKHE JercTBuUS:
BJIaJeTh ~ OCHOBAMHM  METOJOB

HAYYHOrO TO3HAHWS BEIIECTB M
XUMHYECKHX PeaKIuii;
dbopMynHpOBaTh IEMU W 3a7adu
HCCIIENOBaHM, UCIIONB30BaTh
MOCTaBJIEHHbIE W CaMOCTOSTEIBLHO
copMyIHpOBaHHBIE BOMPOCH B
KauecTBe WHCTPYMEHTa IMO3HAHHS
U OCHOBBI ISl (OPMHUPOBAHHMS
THIIOTE3bI o MpOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX
CYXKICHMI; BJIallETh
CaMOCTOSITEJILHOTO TUIAHUPOBAHHUS
M TPOBEICHUS  YYECHHYECKUX
IKCIIEPUMEHTOB,

COBEpILIEHCTBOBATh YMEHUsI
HaOMOIaTh 3a XOIOM Tpollecca,

CaMOCTOATEIIBHO IIPOrHO3UPOBATH

HaBbIKaMU

ero pes3ynpTar, (OpPMYIHPOBATH
000011IeHIA " BEBIBOJIBI
OTHOCHTEIEHO JIOCTOBEPHOCTH
pe3yNbTaToB HCCIIETOBAHUS,

COCTaBJISATh OOOCHOBAHHBIA OTUET
0 TIPOAETaHHOM pabore;
prOOpeTaTh OIBIT YICHUIECKOM
WCCIIE0BATENBCKON U IMPOEKTHOM
JIeATEIbLHOCTH, TIPOSIBIISITH
CIIOCOOHOCT, M TOTOBHOCTh K

CaMOCTOSATCIIBHOMY MOUCKY

OCO3HAaHUS TOro, 4YTO JaHHBIE HAyKH €CTb
pe3yabTar JUTUTENBHBIX HaOJTIOICHUIA,
KpPOTOTJIUBBIX OKCIIEPUMEHTAILHBIX TTOUCKOB,
MOCTOSTHHOT'O TpyJa YYE€HBIX M TPAKTHKOB;

WHTEpeca ¥ TI03HABAaTENbHBIX MOTHBOB B
MOJYYeHUH WM TIOCIEAYIOUIeM  aHaju3e
nHpopMaMK O TEPEeAOBBIX  JIOCTHXECHUIX
COBPEMEHHOH  OTEYECTBEHHOHW XUMHH;  3)
JTyXOBHO-HPaBCTBEHHOT'O BOCIUTaHHMSI:
HpPaBCTBEHHOTO CO3HaHUS, STHYECKOTO
noBeZichus; 19 degepanbHas  pabouas
nporpamma | Xumwmsa.  10-11  xiaccsl
(yrinyonénusrit YPOBEHB) CTIOCOOHOCTH
OLICHUBATh CUTyaluu, CBsI3aHHBIC C

XUMHYCCKUMH  SIBJICHUSIMU, U TPUHIMATH
OCO3HAHHBIE pEIICHHUs, OPHEHTHUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH;
TFOTOBHOCTH OLICHWBAaTh CBOE IIOBEACHHE U
IIOCTYIIKH TOBapMIled C IO3ULUI
HPaBCTBEHHBIX U TPABOBBIX HOPM H C y4ETOM

CBOMX

OCO3HAHMS  TIOCIEACTBUH  MOCTYNKOB;  4)
(hopmupoBanus KYJIbTYPBbI 3JI0pOBBSI:
[TOHUMAaHHS LIEHHOCTEN 3JI0POBOT'O u

Oe3zomacHoro oOpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(u3UUECKOMY W TCHXHYECKOMY 370pPOBBIO;
COOJIFOJICHHS TIPaBUII OE30MIaCHOTO OOpaIeHust
C BEIIECTBaMH B OBITY, TIOBCETHEBHOM KI3HH, B
TPYAOBOM  JIEATENBHOCTH, IIOHUMAaHUS
IEHHOCTH  TPaBWI  HWHAWBHAYAIEHOTO |
KOJUIEKTUBHOrO 0O€30IIacHOr0 IOBEACHUSA B
CUTYaIUSX, YIPOXKAIOMNX 3JO0POBBIO0 W KU3IHU
J0JIeil; OCO3HAHUS MOCHEACTBUNA U HENPUATHA
BPEIHBIX TPUBBIYCK (YIOTPEOICHHUS aTKOTOJS,

HapKOTHKOB,  KypeHHs); 5)  TpyAOBOTO




CaMOCTOSITENIBHO BEIOMpATh
OCHOBaHHMS W  KPUTEPHH Ui
Kiaccuduranmn N3y4aeMBbIX
BEIECTB M XUMHUYCCKUX DPEaKIIHid;
copMUpOBaHHOCTH YMEHHUSI
packpbIBaTh CMBICI
nepuoguueckoro  3akoHa .M.
MenneneeBa U JI€MOHCTPUPOBATh
ero CHCTEMAaTH3UPYIOILYIO,
OOBSCHUTENBHYIO u
MPOrHOCTUYECKYIO ¢byHKIMM;
c(hOpMHPOBAHHOCTh YMEHHH:
XapaKTepu30BaTh 3JIEKTPOHHOE
CTpOGHME  aTOMOB Y  HOHOB

XUMHUYECKHUX DJIEMEHTOB IIEPBOI0O—

YEeTBEPTOrO IIEPUOZOB
Ilepuoguueckoit  cucremsl  J[.H.
MeHzeneeBa, HCHONb3YsI TTOHATHS
«3HEPreTUdecKue YPOBHI»,
«3HEPreTUYEcKUe MOTYyPOBHM», «S-,
p-, d-aTomHBIE opouTammy,
«OCHOBHOE u BO30YXKIEHHOE
SHEPreTUYECKHe COCTOSHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTHU

W3MCHEHHUS CBOMCTB XHMHYECKUX
SJIEMEHTOB M HX COCIMHEHHUM IIO

repronam u rpyImam
Ilepnonnueckoit  cucremsr .M.
Menneneena, BaJICHTHBIE

BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOCHHUSI UX DIIEKTPOHHBIX
c(pOpMHPOBAaHHOCTH

XapaKTepu30BaTh

000510Y€EK;
YMEHUI:
(ommceBaTh) OOImIME XUMHYECKHE
CBOMCTBaA

BCIICCTB PA3JINYHBIX

MCTOAOB PCHICHUA TMPAKTUYCCKHUX
3aJla4, MNPUMCHCHUIO Pa3JIMIHbIX

METOIOB MO3HaHWsA. Pabora ¢
uHpoOpManrell: OpPUEHTHPOBATHCS
B Pa3IUYHBIX HUCTOYHHKAX
nHpopmanuu (HaydHo-
MOMYJIIPHAS JuTeparypa
XUMHYECKOTO COZIepXKaHusl,

CIpaBOYHBIE TOCOOWS,
Wutepuera),

pecypcel
22 ®denepanbHas
pabouast nporpamma | Xumus. 10—

(yryOnéHHbIi
AQHAIT3HUPOBATh

11 KJIaCChI
YPOBEHB)

nH(OpMaLIUIO Pa3IUYHBIX BHIOB U
(hopM mpeacTaBIeHuUs, KPUTHUECKH
OLICHMBAaTh €€ JOCTOBEPHOCTh H

HENpOTHBOPEUYUBOCTE;
dbopMynupoBaTh  3ampockl U
IPUMEHATH pa3jIMuHble METOABI
npu TIOMCKE u orbope

uHpopmanum, HEOOXOTUMOW JUIs

BBIIIOTHEHUA ~ Yy4eOHBIX  3ajad
OnpeaenéHHOro THIIA;
prodpeTaTh OITBIT
WCTIIONB30BAaHUS  TEXHOJNOTUH |

Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

UHPOPMAaLIMOHHO-

KOMM YHUKAaTHBHBIX

CaMOCTOSATEIBHO BEIOHPATH
ONITUMAITEHYIO thopmy
TpeICTaBIICHUS nHbOpMaUH
(cxempl, rpaduKh, IUATPAMMEBL,
TaONUIIBI, PUCYHKH W JIPYTHE);

HCIIOJIb30BaTh Hay‘IHLIﬁ S3BIK B
Ka4YeCTBC CpCEACTBa IpU pa60Te C

BOCITMTaHUA: KOMMyHPIKaTHBHOfI
KOMIICTCHTHOCTH B y‘IC6H0-HCCHG}IOBaTeHLCKOﬁ
JACATCIIBHOCTH, 06I_HGCTB€HHO HOHe3HOﬁ,
TBOp‘-IeCKOﬁ U JApyrux BHIAAX ACATCIBHOCTH,

YCTaHOBKM Ha AaKTUBHOC YYaCTUC B PCIICHUUN

MPAKTHYECKUX 3a1a9 COLIMAIIBHOMN
HaNpaBJICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJTBI); HHTEpeCa K  MPaKTHICCKOMY

U3y4eHHUI0 Npodeccuil pa3Iu4yHOro pojaa, B TOM
YHCIe HA OCHOBE NPUMEHEHHS MPEAMETHBIX
3HAHUH 110 XUMHUH; YBAXCHUSA K TPyAY, JIIOAAM
Tpyda ¥ pe3ynbTaTaM TPYIOBOH JesTeIbHOCTH;
TOTOBHOCTH K BBIOODY
WHIUBUAYAJIBHOW TpaeKkTopuu oOpa3oBaHuS,
Oymyuiei npodeccuu u peanuzanuu
COOCTBEHHBIX JXM3HEHHBIX IIAHOB C Y4ETOM
MHTEPECOB, CIOCOOHOCTEH K
XMMHH, UHTEPECOB M MOTpeOHOCTEll 00IIecTBa;

OCO3HAHHOMY

JIMYHOCTHBIX

6) 9KOJOrMYECKOTr0 BOCIIUTAHUS: SKOJIOTUIECKU
1[eJIeCO00Pa3HOr0 OTHOILIEHUSI K TPHPOAE Kak
WCTOYHUKY CYIIECTBOBAHHUS XHM3HU Ha 3eMie;

ITOHUMAaHHMS rI100aIBHOT0 xapakrepa
9KOJIOTHYESCKHX npo0iiem, BIIASTHHSI
SKOHOMHMYECKHX TIPOIECCOB HA COCTOSHHE
MPUPOIHON M COLMAJIBHOM Cpelbl; OCO3HAHUS

HEOOXOJUMOCTH HCIOJIB30BAHUS JTOCTHKCHUM
XUMHH 751 PEICHUS] BOIPOCOB PaIlOHATIHHOTO
MPHUPOAONOIH30BAHUS; AKTUBHOIO HEIPHUSATHA
JICUCTBUI, NPHUHOCAILIMX BpEN OKpYyXKaromei
MPUPOAHOHN cpene, YMEHHS TIPOTHO3UPOBATH
HEeOIaroNmpUATHBIC YKOTOTHISCKIE TTOCTEICTBHIS
peaNTPUHUMAEMBIX IEUCTBUN Hu
MpeOTBpAaIIaTh HATAYHUSL  Pa3BUTOTO
9KOJIOTMYECKOr0 MBIIIICHHUS,
OIIBITa

HXx;
3KOJOTHIECKOM

KYJIbTYPBI, JACATCIIBHOCTH




KJIACCOB, TOITBEPKIaTh
CYILIECTBOBAHUE TEeHETUYECKOM
CBS3M MEXIy HEOPraHMYECKUMU
BeIllECTBaMU c MTOMOILBIO
ypaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKUX peakuui;
c(OpMHPOBAHHOCTH YMEHHUS
packpbIBaTh CYILIHOCTb:

OKHCIUTENbHOBOCCTAHOBUTEIBHBIX
peaxiuii MocpeCTBOM COCTaBIICHHUS
3JIEKTPOHHOI'0 OanaHca 3THX
PeaKIyii; peakiuii HOHHOIO OOMEHa
l'IyTéM COCTAaBJICHUS HUX IIOJHBIX H
COKpAIlIEHHBIX MOHHBIX YPaBHEHUH;
peakuui TUIPOJIN3a; peakuui
KOMILIEKCOOOpa30BaHUs (Ha
npuMepe THJPOKCOKOMILIIEKCOB
LMHKA 51 aJIOMUHUA);
c(OpMHUPOBAHHOCTH YMEHHs
OOBSICHATH 3aKOHOMEPHOCTHU
MIPOTEKaHUsI XUMUYECKUX PEaKLUH C
y4ETOM Hux SHEPreTUYECKUX
XapaKTEPUCTHK, Xapakxrep
W3MEHEHMsI CKOPOCTH XHMHUYECKOM
peakuuu B
pasTUUHBIX  (PAKTOPOB,
XapakTep CMEIICHUS XHMHYECKOTO
paBHOBeECHS oz

3aBUCUMOCTHU oT
a TakKxe

BIIMSTHUEM
BHEIIHUX BO3JCHCTBHHA (TPUHIIUT
Jle Illarense); choOpMHPOBAHHOCTH

yMEHHS XapaKTepHU30BaTh
XVMHYECKHE PEaKIny, JeXalue B
OCHOBE TIPOMBIIIIICHHOTO
TOJTy4EHUs CEpHOH KHUCIIOTBI,
aMMHaKa, obume Hay4YHbIE

XUMUYECKON uHpOpMaIuei:
TPUMEHSTH MEKIpeIMETHBIE
(pu3uyeckre m MaTeMaTHYECKHUE)
3HaKH ¥ CHUMBOJIBI, (DOPMYIIBI,
ab0peBHaTypbl,  HOMEHKJIATYpY;
UCIIOJIb30BaTh 3HaKOBO-
CHMBOJTYECKHE cpencrea
HarsiaHocTH.  KOMMYyHHMKaTHBHBIE
YHUBEpCaJIbHbIC y4eOHbIe

JeHCTBHSA: 3a1aBaTh BOMPOCHI IO
CYIIECTBY O0OCYXIaeMOH TeMBbI B
XOZIe IHUaJiora W/WIN UCKYCCHH,

BBICKA3bIBATh HUJacu,
(hopMynrpoBaTh CBOU
MPeUIOKEHUS OTHOCHUTENIbHO
BBINIOTHEHUS HpeI0KEHHON
3a/a4y; BBICTYNATh c
IIpe3eHTalMen pE3yJIbTaTOB
MO3HABATEJIbHOM  AEATEIBHOCTH,

TMOJTYYEHHBIX CAMOCTOATEIIBHO HWJIU
COBMECTHO CO CBEPCTHUKAMHU IIpHU

BBIIIOJTHEHUU XMMHUYECKOTO
JKCIIEPUMEHTA, MIPAKTHYECKOMN
paboTer 10 HCCIIETOBAHUIO
CBOICTB  HM3y4aeMbIX  BCIIECTB,
peanmzanuu yaeOHOTO MPOeKTa, H
(opMynHpoBaTh  BBIBOABI 1o
pe3ynbraTam TIPOBEIEHHBIX
HCCIIEIOBAaHUN IyTEM

COrJIacOBaHUSI IIO3UIMH B XOIE
o0CyXIIeHHsI 1 0OMeHa MHEHUSIMHU.
PerynsituBHBIC YHHBEpCaJIbHBIE
yueOHbIe JIEACTBUS
CaMOCTOSITENTFHO IUTAHUPOBATH U
OCYIIECTBIISTh CBOIO

9KOJIOTMUYECKON YMEHUS
PYKOBOJICTBOBAaThCS VMW B TO3HABATEILHOM,
KOMMYHHKATUBHOM M COIMANBHOH NpaKTHKE,
CIIOCOOHOCTH u YMEHHUS AKTHBHO
MPOTHUBOCTOATh  Haeonorud  xemododuu; 20
OenepanbHas pabouas mporpamMma | XuMUsL.

HaIlpaBJICHHOCTH,

10-11 xumaccel (yriayOn€HHBI ypOBEHBb) 7)
LHEHHOCTH Hay4HOT'O TIO3HAHUSL:
MHUPOBO33PEHHS, COOTBETCTBYIOLIETO

COBPECMCHHOMY YPOBHIO pPAa3BUTUSA HAYKH U

OOIIIECTBEHHOW  TIPaKTHKH; MMOHUMAaHUs
crenuprUKd XUMHUU KakK HayKH, OCO3HAaHHUS €&
pori B (OPMHUpPOBAHMH  PAIMOHAIBHOTO
HayYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
IpefcTaBleHNs 00 OKpYXKalolleM MHUpe Kak o
€IMHCTBE NPUPOABI U YETIOBEKa, B INO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH M  pelleHun
po0IeM COXpaHeHUs! IPUPOIHOTO PAaBHOBECHS;
yOeXKIEHHOCTH B 0CO0OHM 3HAYMMOCTH XHMHUH
JUII  COBPEMEHHOM  LMBMAM3aluMu: B €€
FYMaHUCTUYECKOM HANPAaBIEHHOCTH U Ba)KHOU
poiHM B CO3JaHMK HOBOW 0a3zbl MaTepHAIBHOMN
KYIbTYpHl, B peIIeHHH TI00aNbHBIX MpobiIeM
YCTOWYMBOIO  Pa3BUTHUS
CBIPBEBOH,  3HEPreTUYECKOH,

9KOJIOTMYECKON  0OE30IacHOCTH,

YyeJgoBeUYeCTBa  —
MUIIEBON H
B Pa3BUTHUH
MEINIIHEI, 00ECTICYeHHH YCIOBUI YCIIEITHOTO
TpyAa W SKOJIOTHYECKH KOMMOPTHOH >KU3IHU
Ka’kI0ro 00111eCTBA;
HAayYHOH TPAMOTHOCTH: MOHUMAHHS CYITHOCTH

qJjI€Ha €CTCCTBCHHO-

MCTOI0B IIO3HAaHMA, HCTIOJIB3YEMBIX B
€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH
HCII0JIb30BAaTh IOJTy9a€MbIC 3HaHUA JJIA

aHaJN3a ¥ OOBSICHEHNS SBICHUI OKPYXArfoIIero
MHpa W TPOUCXOSIIMX B HEM HM3MEHEHHH,




MPUHIUIIBI XUMHUYCCKUX
MIPOU3BO/ICTB, HeHeC006p33HOCTB
MNPUMCHCHUA HEOPTraHNYCCKUX

BEILIECTB B IMPOMBIILJIEHHOCTH U B
OBITY C TOYKH 3PEHHS COOTHOIICHUS
PHUCK-TIONB3a;  C(hOpMUPOBAHHOCTH
BJIaJICHUS CHUCTEMOM 3HAaHUH O
MEeTOo/aax HAYYHOT'O TMO3HAHUS
SIBJICHUH TIPUPOABI — HAONIONICHHE,
U3MepeHue, MOJIEITUPOBaHUE,
JKCIIEPUMEHT (peanbHBIN u
MBICIICHHBIH),  HUCHONB3yeMBIX B
€CTECTBEHHBIX  HayKax,

9TH

YMEHHUS

l'[pI/IMeHSITI) 3HAHUA HpI/I
IKCIIEPUMEHTAILHOM HCCIICI0BAaHUH
BEIIECTB W I OOBICHEHUS
XUMUYECKHX SBIIEHUIH, HMEFOIIUX
MECTO B TIPHPOAE, NPAKTHIECKOU
JIEATEIIBHOCTH
TOBCETHEBHON JKH3HH; 28

DenepanbpHas pabouas mporpamma |

YCJIOBCKa u B

Xumusi. 10-11 KJ1aCChl
(yrmyGnéHHbII YPOBEHB)
c(OpMHUPOBAHHOCTH YMEHHUS

BBIABJIATH B3aUMOCBA3b XUMHYCCKHX

3HAHUHU [¢ MOHATHSIMH H
MIPECTaBICHUSAMHU JIPYTUX
€CTeCTBCHHO-HAYIHBIX  IPEIMETOB

Juts Gosiee OCO3HAHHOTO ITOHMUMAHUS
MaTepHaNbHOTO E€IUHCTBA MUpa,;
cOopMHPOBaHHOCTH YMEHUS
TIPOBOJUTH pacyérsr: c
HCIOJIb30BAaHUEM TIOHATHI
«MaccoBas  JONA

pacTBope» u

BEIIECTBA B
«MOJISIpHAS

MO3HABATENIEHYIO  JIEATEILHOCTD,
ompenensas €€ Ield W 3alayH,
KOHTPOJIMPOBAaTH W TIO0  Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH
IpeIaraeMbli AJTOPUTM
JIeHCTBUI npu BBITIOJIHEHU U
YUeOHBIX M HCCICIOBATEIBCKUX
3a/1ay, BBIOUpATH HaunboJee
3(hdeKTHBHBII  CITOCO0 ux
pelieHuss ¢ y4€TOM TONYyYEHHS

HOBBIX 3HAHUM O BCHICCTBAX MU

XUMHUUYECKUX peaxuusx;
OCYIIECTBIISTh CaMOKOHTPOJIb
JIeSITeTbHOCTH Ha OCHOBE
caMoaHan3a U CaMOOILCHKH.
ITpenmerHble pe3yNbTaThI

OCBOGHUSI NPOrpaMMbl MO XHUMHUH
Ha YDIyOnEéHHOM  YpOBHE Ha

YpOBHE CpeIHEero o0111eTO
00pa3oBaHUA BKITIOYAOT
creiduueckue st y4eOHOTO
npeaMera  «XuUMUS»  HaydHbIE
3HaHMSA, YMEHHS U  CIOCOOBI
JeWCTBUH o OCBOCHHIO,
MHTEPIpeTaIN "
npeoOpa3oBaHUIO 3HAHWH, BUIBI
JIEATEIPHOCTH [0 TIOMYYEHHIO

HOBOI'O 3HAHUS W TIPUMCHEHHIO
3HaHMH B Pa3IUYHBIX YIEOHBIX
CUTYyaIlliX, a TaKXKe B PealbHBIX
JKM3HEHHBIX CHUTYaIHX,

CBSI3aHHBIX ¢ xumueir. B
TporpaMme o XUMHH
TpeMETHBIC pe3yabTaThl
MPEJICTaBIECHbI o rogaMm

YMEHUA ACIaTb 000CHOBaHHBIE 3aKIIIOUEHHUS Ha
OCHOBC€ Hay4YHBIX q)aKTOB n  HMCIOOINXCA
JAaHHBIX C LCJIbIO IMOJIYUYCHHA HJOCTOBCPHBIX
BBIBO/IOB, CaMOCTOATCIIBHO
HCII0JIb30BATh 3HaHUA JJIA
peuICHu A np06neM B PpCajibHbIX KHU3HCHHBIX
CUTYyalusX;
HCCHGHOB&TGHLCKOﬁ

CITOCOOHOCTH
XUMUYECKHE
HHTEpeca K [IO3HAHUIO,

JIEATENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY

0o0pa3oBaHUIO W CaMOOOpa3oBaHHIO, K

aKTI/IBHOMy HOHy‘ICHI/IIO HOBBIX 3HaHI/Iﬁ 1o

XMMUH B COOTBETCTBHM C JKM3HEHHBIMHU
HOTPEOHOCTAMH;  HMHTEpeca K OCOOEHHOCTSM
Tpyaa B Pa3IUYIHBIX cepax

npodecCHOHATBLHON JIeATeIbHOCTH.




KOHLISHTPALMs»; MAacChl BEIIECTBA
i o0béMa rasa IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM
00BEMY OTHOTO M3 YYaCTBYIOLIHUX B
peakuuMu  BEIIECTB;  TEIUIOBOTO
a¢dexra peaxIyu; 3HAYCHUS
BOJIOPOJTHOT'O 1OKA3aTelisi paCTBOPOB
KHUCJIOT M IIeJNoYedl ¢ W3BECTHOM
CTEMEHBIO  JIMCCOLMAINKM,  MAacChl
(0ObEMa, KoIMuYecTBa  BEIECTBA)
NPOJYKTa pEeaKlud, €CIU OJHO W3
HUCXOOHBIX BCELIECCTB OJaHO B BUJC
pactBopa C onpeneneHHON
MAacCcOBOM Jlojieil  pacTBOPEHHOTO
BEIlleCTBA MM JIaHO B U30BITKE
(MMeeTr mpHMeEcH); MONMH BBIXOJA
NPOAYKTa  peakiuu;  0o0BbEMHBIX
OTHOIIICHUH Ta30B;

c(OpMHUPOBAHHOCTH YMEHHH:
coOnIoaTh TpaBWiIa TOJB30BAHUS
XUMUYECKON NOCYI0U u
71a00paTOPHBIM 000pyIOBaHUEM,
oOpaleHusi C  BEIMeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHUSMH IO
BBIMOJTHEHHIO 11a00pPaTOPHBIX
XUMHUYECKHUX OIMBITOB, SKOJIOTUYECKH
LeNnecoo0pa3Horo  MOBECHHS B
OBITY M TPYIOBOW JEATEINBHOCTH B
LEeIsX COXpaHEeHUs CBOETO
3710pOBBSI, OKPYXAIOLIEW NPpUPOJHOU
cpelbl Hu JOCTHKEHUS eé
YCTOWYMBOIO pa3BUTHUS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JEUCTBHS
Ha JKHUBBIC OpraHU3MBI
OIpeIeNEHHBIX HEOPTaHMYECKUX

N3Y4YCHUA.




BEILIECTB, MOHUMAs CMBICIT
TOKa3aTens IAK;
copMUPOBAHHOCTH YMCHHUIA:
OCYILECTBISITh  IICNICHATIPABICHHBIN
MOMCK XUMHYECKOH HHDOpMAIUK B
pa3UYHBIX UCTOYHHMKAX (HaydHas U
y4eOHO-Hay4YHAs JUTEpaTypa,
CpelicTBa MAacCCOBOM HMH(pOpMAIIUH,
WurepHeT W Apyrue), KPUTHUYECKH
aHANNU3UPOBATH XUMHYECKYIO
uHdopmanuro, nepepadaTeIBaTh €€ 1
HCIIONB30BaTh B COOTBETCTBHH C
MIOCTaBJICHHOH y4eOHOI 3aqaueil.

OBIIEE KOJIMYECTBO
YACOB IIO
I[MPOTPAMME
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