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8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHMHUYECKHE 3I€MEHThl. CHUMBOJIBI XMUMHYECKHUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHE SBJICHHS. XUMUYecKas peakuus U e€ MpU3HaKh. 3aKOH
COXPAaHEHHUs MacChl BEIECTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XuMU4ecKUX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYAOBaHUEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICICTBIE MeJa ¢ KUCIOTOM) SBIEeHU, Ha0I01eHne
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMoOJeicTBUE jkene3a c pactBopoM comu menu (l), m3ydenme cmoco6oB
pa3fieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
Xxpomatorpadus, TMpOBEIEHUE OYUCTKH MOBAPEHHOM CcOJM, HaONIOIeHHEe U  ONHCaHue
pEe3yIbTAaTOB MPOBEJIEHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MacChl, CO3JaHHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kucinopoja B mpupojae, PU3NYecKue U XUMUUYECKHUE CBOWCTBA (pEaKlUu TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHsS KHCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAH(PHUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHUE YpaBHEHHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxaenwe Bojgopona B MPHUPOJE,
dbuznuecKre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI ToNyueHusl. KucioTs! u conu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHeHHE NPpUPOAHBIX BojA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBS3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHHUS U TPEKpAILIECHUsI TOpeHus (Ioxkapa), 03HAKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUIaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOIHBIX JIEMEHTOB (IIETOYHBIE U MIETIOYHO3EMEIbHBIE METAILIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl Ileproguueckoil cuctemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMUYECKUX AIeMEHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIaM U MEPUOIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPU M3Y4YEHUH XUMHH B 8 KJIacCE OCYILECTBIISAETCS
yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHM, TaK M TIOHATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHA: HAay4HbIM (akT, TUIoTes3a, TEopus, 3aKOH,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOMIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUME BELIECTBA, a3, (PU3MUECKUE BEIUYHMHBI, CIAUHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMEeHTOB B [leprnonnyeckoit cuctemMe U CTpOGHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKUX BeIIeCTB. XHMHYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B peaKIUH BELIECTB, MO TEMmIoBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTeleHei
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHM3M JAHCCOIMAllMM BEUIECTB C pPa3jIMYHbIMH BHJIAMHU XHUMHUYECKOH CBS3H.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
NpEJICTaBICHUH 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKkIMU Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIENOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS pPa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIII
KHCJIOT, Ienodyed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHAEO MAaTepHalioB), IpPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOMIMX MPH3HAKK MPOTEKAHUs PEAKIMid MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX TMPHUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaYeCTBEHHBIX PEAKIMHA Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJulbl M UX COeUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXO0XJICHUE B IPHUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHE, (U3NYECKHEe M XHMHUYeCKHe cBOMCTBAa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
JeKalle B OCHOBE HPOMBIIUICHHOIO CHoco0a MOMydeHus cepHoil kuciotsl. [IpumeneHue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEcKue Hu
XHUMHYeCKHe cBoiCcTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3NIeCKHe U XUMHUECKUE
CBOWCTBA, MoslyyeHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
doctopa, ¢pusznyeckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBA, mosrydeHue. lcmonp3oBanue QocdaTtoB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHs. YTIIepoJ], aFIOTPONHbIE MOIU(PUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEHHE. DKOJOrMYeCKUe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMIIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIE€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(pTb), MPOAYKTHl HUX MepepadOTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJy4€HHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacrtaBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. [IpoGiembl
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklnu Ha cynb(aT-uoH W HaOJIoJIeHuEe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U pocOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocdar-uOH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCcOpOIMU pPacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIIEHHE C NPOLyKUHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCUHEHUSD).

MeTajiibl M X COeUHEHUS

OO0mass xapakTepUCTHKA XMMHYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreMe Xxumuiyeckux aemMeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoxydeHus: MeTaioB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXA€HUE B Mpupoje. Ouznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaxXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BakHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomMuHuit: nonoxxenue B Ilepumonnyeckoil cucreme xumuyeckux snemeHntoB /[ .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C o00pa3llaMM MEeTa/IOB M CIUIaBOB, HUX (U3NYECKUMHU CBOICTBaMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemiectBa u Marepuainbl B MOBCEITHEBHOW JKU3HU yelloBeKka. bezonmacHoe ucnosib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BemecTs, ganee — [1JIK). Poip xumun B penieHnu 5K0I0ru4ecKuX mpooieM.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITBI).

Mesxicnpeomemmuoie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(PUKAIUsA,  IMEePUOJUIHOCTh,  HAOIIOJEHUE,  DKCIICPUMECHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, apixanue, O6uochepa, sKocucTeMa, MUHEPAIbHBIE YI0OpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe O0Y4YEHUsI XMMUHU B €JUHCTBE yUY€OHOI M BOCIIUTATEIbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKHMMH  COLMOKYJIbTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALUN 00yYarOIUXCsl.

JIMYHOCTHBIE PpE3yJIbTaThl OTPa)XKat0T TI'OTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyUYHOMY
HACJI/INI0, TIOHMMAHMA 3HAYCHHS XHUMHYECKOW HAyKH B HKH3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOiicTBE
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMA:

IPEICTaBICHU O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOHCCIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JIEATENBHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JESATENbHOCTH MPHU BHIIOIHEHUH Y4eOHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON Y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W IOCTYIKHM CBOMX TOBapUUIEH C IMO3ULUH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS [TOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKHM M COCTABIISAIOLINE OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeod, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NIO3HABATENIbHbIE MOTHUBBI, HalpaBIIEHHbIE HAa MOJYYEHHE HOBBIX 3HAHUU IO XUMHH,
HEoOXOouMble Il OOBSCHEHUS HaOJI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHONH M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBui 0€30MacHOCTH MpHU OOpallleHMH C XUMHYECKUMH BEIECTBAMU B OBITY M pealbHOU
KH3HU;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro pojia, yBakeHHE K
TPyAy W pe3yibTaTaM TPYJOBOH JEATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHHUs
IOPEIMETHBIX 3HAaHUM 1O XWMHUHM, OCO3HAHHBIH BbIOOp HWHAMBUAYAJIBHOM TpaeKTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEnTHON MPOQECCHOHAIBHON NEATeITbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B TPO(HECCHOHATLHOM Ccpelie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY U IICUXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble MpPU H3YyYEHUH XUMHH, IS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOJHON CPEIOH, IS MIOBBILICHHS YPOBHS 3KOJIOTMYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLIMAJIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIEISIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOJB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax U IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCAlbHbIE YydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIC), KOTOpble 00ecneunBaroT (POPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO e TEeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble jiornvyeckue 1eicTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TP OCBOCHUU 3HAHUU:
pacKpbiBaTh CMBICH XMMHUYECKUX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU MOHATUSIMH), UCIIOIb30BATh MOHATUS JIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIIEJCTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHBIE, IeIyKTHBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSITHh B IMpollecce MO3HAHMs MOHATHS (MIPEAMETHbIE U METanpeaMeTHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakluu — TpU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTaBICHUN BBIABISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SABJICHHSIX.

ba3soBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

MpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMM U TPOBEICHHUIO yUEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIFHO TIPOTrHO3UPOBATH €r0
pe3ynbTat, (HopMyIUpoBaTh OOOOIICHHS W BBIBOJLI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIeJIaHHOM paboTe.

Padora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH WH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOyIaeMYI0 U3 Pa3HBbIX HCTOYHUKOB (HAyUYHO-TIOMYJIIpHAs IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe T™ocoOus, pecypchl WHTepHeTa), KpPUTHYECKH
OIICHUBATH MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO WH(OPMAILIUIO;



yMEHHE MPUMEHSATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHbOpMaIuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJIsl BBIMOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 3a7a4
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B O0JIACTH HCIHOJB30BaHUA HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTUM, OBJIA/ICHHE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
UHPOPMALIMK U WUIIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JAMarpaMMaMu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU,

YMEHHE HCMOJIb30BaTh M AHATU3UPOBATh B Mpolecce y4uyeOHOW M MCCIEeI0BATENbCKOM
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAOUIeH PUPOIHON CPEIBL.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ auanora W (Wiu) JTUCKYCCHUU) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEJCTABIATh MOJIYYEHHBIE PE3YJIbTaThl IO3HABATEIBHOMN JAESITEIIBHOCTU B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3YyJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOI I03HABATEIbHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUSI COBMECTHBIX JEHCTBUM, OMpEIEeICHUE KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENIbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIUPOBaTb W INPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JESITEIBbHOCTb, BBIOMpPATH
HaubOosnee HD(PQEeKTUBHbIE CHOCOOBI pelieHHus Y4eOHBIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM TMIOJIy4eHHS HOBBIX 3HAHMHA 00 H3y4aeMblXx OOBEKTax —
BEIIECTBaX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1ienu,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIjaraéMble B YCIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM paboyeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
npeaMeTHoOW oOnactu «XHUMHSA», BUIBl AESITEIBHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CHUTYAIUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUNA: aTOM, MOJIEKYJa, XUMHUYECKUI

9JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMech (OJHOpOIHAs W
HEOJHOPOJIHASI), BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0Jds XHMHYECKOTO
DJIEMEHTAa B COCAMHEHHH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCcKas peaklusl, KilacCupuKaius
peaklMil: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUuU
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKnu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM atoma, aromMHas opOuTanb, paauyC aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE W HETOJsIpHAash KOBAJIEHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (MPOLIEHTHAsSI KOHIIEHTPALIMsI) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH W HPUMEHSTH 3TH
MOHSATHS NIPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUH;

UCTOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBICHHS (OPMYJ BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

OTIpEeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApPHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEUIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX B3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAaccChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTaJIpo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy [leproguueckoir cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJaBHas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie u OonbIIME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMerTcss B Tabmuie «llepuonnyeckas cucremMa XHMHYECKHX
anemeHToB J[. M. MennaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCcTaB M 3aps sapa, OO0Illee YHMCIO JJIEKTPOHOB U
pacnpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (M0 YHMCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEPAaMHU  MOJEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XHUMHUYECKOTO AJIEMEHTA Mo (opMyJie COEJUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUETHI IO YPAaBHEHUIO XMMUYECKOH peakiui;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON JEeSATeTbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHME, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHHs CBOMCTB BEIECTB M XMUMMYECKHX PEaKIHid,
€CTECTBEHHO-Hay4YHble€ = METOJbl  NO3HaHUS  —  HaAONMIOJeHWe,  HU3MEpeHHue,
MO/JIEINPOBAHHE, SIKCIIEPUMEHT (pealbHbI M MBICICHHBIH);

cleZIoBaTh MpaBUJaM IOJb30BAaHUS XMMHUYECKOH TMoOCyloll H  J1abopaTopHBIM
0o0opyZ0BaHHEM, a TaKXke IpaBWiiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHMSAMU 10 BBIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIYYEHUIO
U coOupaHuio Ta3000pa3HBIX BeEIIeCTB (BOAOPOAA W KHUCIOpPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJUTH XUMHUYECKHE SKCIIEPHUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB MIETIOYEH U
KHCJIOT C TOMOIIBIO0 UHIUKATOPOB (JIAKMYC, (eHOI(PTATIEHH, METUIOPAHXK U APYTHE).

K konny obydeHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKas PEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaku HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKluy,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIHTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaUIMYecKas), KpUCTaUIM4ecKas perérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, HPeIelbHO JIOIyCTUMAas
koHeHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHATUH W NPUMEHSATH 3TU
MIOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, NMPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o GopMyliaM, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUINYecKas) B HEOPraHUMYECKUX COEIUHEHUAX, 3apsii HMOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbpl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tabnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iiMyaTh IMOHATHS «rjaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJsbLIMe MEPUOJIBI,
COOTHOCUTHb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Tabnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOlIee YUCIIO MIEKTPOHOB U PACHpPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OO0IIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB 3JIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NIEPUOJOB U IJIaBHBIX NOAIPYMI C Y4ETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakuuu (MO0 YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEakIUH BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHENW OKUCIEHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIHII;

COCTaBJIAATh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOLIMUAMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peakluii HOHHOro OOMEHa, YpaBHEHUS peakiui,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX peakluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTU
MPOTEKAaHUS XMMHUYECKUX MPEBPAIllEHUH B pa3INYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUUYECKOM peakluu;

coOnrofaTh TMpaBuia MOJb30BAHUS XHMHUYECKOM TMOCYyIoM H  J1abopaTopHBIM
00OpyI0OBaHHEM, a TaKKe IpaBHja OOpAIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOIYUYEHHIO
¥ coOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, Cylb(paT-, TMIPOKCHA-UOHBI, KATHOHBI AMMOHHS W HOHBI HM3yUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CHCTEeMAaTHU3AlHI0, BBISBICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3eM — JUIs M3y4YEHHs] CBOMCTB BEIIECTB M XMUMHUYECKHUX DEAKIIHi, €CTECTBEHHO-
Hay4YHbIE METOJAbl I[O3HAHMS — HaONIOJEHUE, W3MEPEHHE, MOJICIUPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



TemaTn4deckoe INIAHUPOBAHHUE ¢ YKA3aHUEM KOJIHUIECCTBA AKAACMHUYECCKHUX YaC0B, 0TBOAUMBIX HA OCBOCHHE Ka)KIIOﬁ TEMbI y'—ICﬁHOI‘O
nmpeamMera 1 BO3MOKHOCTH UCIIOJIB30BaAHUA 110 3TOM TeMe IJICKTPOHHBIX (III/IqJPOBBIX) 06pa30BaTeJIbHLIX pecypcoB

8 KUIACC
Peanuszauus padoueit KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne NMPOrpamMMbl (undposbie)
n/m  PAVICIOB HTEM BOCHIMTAHMS Bcero Kontponbueie  Ipaxtiieckue o0pa3oBaTtejibHbIE
NporpamMMbl padoThI padoTsI pecypchl
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XHAMHS — BaxkHas [Tonnmarommii
o0racTb LIEHHOCTb IPUPO/IBI,

11 €CTECTBO3HAHUS U 3aBUCUMOCTD KU3HU 5 5 bubnuorexa [JOK
PAKTHYECKOM JIFOZIEH OT IPUPOJIBI, https://m.edsoo.ru/7f41837c
NEeSATEeTbHOCTH BIIMSIHHE JIIOJIEH Ha
YeJoBeKa MIPUPOLY, OKPYKAIOLIYIO

cpeny. [IposBustommii
000Bb U OEPEIKHOE
OTHOIIIEHUE K MPUPOJIE,
HENPUATUE JEHCTBUH,
MIPUHOCSIIINX BPE]
pUpojie, 0COOEHHO
YKUBBIM CYIIIECTBAM.
Bripaxkaromuii
Bemecrsa u TOTOBHOCTB B CBOEH bu6moreka [JOK
1.2 XUMUYECKUE 15 1 )
peaxiun ACATEIbHOCTH https://m.edsoo.ru/7f41837c
MPUACPKUBATHCS
9KOJIOTUYECKHUX HOPM.
O0magarommii
NepBOHAYAIbHBIMU

MIPEJICTABICHUSIME O
MPUPOIHBIX U
COIMAILHBIX 00BEKTaX,
MHOT000pa3uu



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

Hror

2.1

2.2

2.3

2.4

0 IO pazieny

0OBEKTOB M SIBICHHI
MPUPOBI, CBSI3U )KUBOU
Y HEXKUBOU IIPUPOJBL, O
HayKe, HAy4YHOM
3HaHuHu. Meronuii
MepBOHAYAIbHBIE
HaBBLIKH HAOJIIOCHUIH,
CHCTEMAaTH3alllu U
OCMBICIICHUS OIILITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTapHOU
00J1acTSIX 3HAHMS
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Paznen 2. BaxHeiiline nmpeacTaBUTe 1M HEOPraHUYECKUX BelleCTB

Bo3ayx. Kucnopoa.
Ilonsatue 00
OKCHOax

Bonopoa.llonsarue
0 KHCJIOTaxX U COJIIX

Bopna. Pacteopsl.
ITonsatue 00
OCHOBaHUSX

OCHOBHBIE KJIACCHI
HeOpFaHquCKHX
COeIUHEHUN

JleMOHCTpUpYIOIIHiA B

OBEJICHUU 6
c(hOpMHUPOBAHHOCTD
JKOJIOTUUECKOU 8

KyJbTYPBI HA OCHOBE

MTOHUMAaHHUSI BIUSHUS

COLIMAJIBHO- 5
SKOHOMMYECKUX

IIPOLIECCOB HA IIPUPOLY,

B TOM YHCJIE Ha

r1100aJbHOM YPOBHE,
OTBETCTBEHHOCTH 32

JEUCTBUS B IPUPOJIHON

cpenae. Berpaxkarommii
II03HABATEJIbHbBIE 11
MHTEPECHI, aKTUBHOCTb,
TM0003HATENILHOCTD U
CaMOCTOSITENILHOCTD B

MIO3HAHUM, UHTEPEC U

yBa)X€HHE K HAYYHbIM

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

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c
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Hroro mo pazneny 30
Paspnen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
[Tepuoanueckuit Bripaxkaromuii
3aKOH U TOTOBHOCTH B CBOCH
[Tepuonuueckas JIeSITEIILHOCTH
31 cucrema [IPUIEPKUBATHCSA v Bu6mmoteka [JOK
XHUMHAYECKHX HKOJIOTHYECKUX HOPM. https://m.edsoo.ru/7f41837c
anemenToB /1. U. OO6nanarornmit
Menpeneena. MepBOHAYAIbHBIMU
CrpoeHue aToma IIPEICTAaBICHUSIMU O
MPUPOAHBIX U
COIMAJIHBIX 00BEKTAX,
MHOT'000pa3uu
00BEKTOB U SIBIICHUH
MPUPOBI, CBSI3U )KUBOM
Y HE)KUBOU IIPUPOJIBL, O
XuMU4YecKas CBI3b.
HayKe, HAy4YHOM
32 OkucauTenbHO- sHaHuy, VIMeromuit 8 1 bubnuoreka [{OK
BOCCTRHOBHTENBHBIC | 1o oy npie https://m.edsoo.ru/7f41837c
peakinu HaBBIKU HAOJIIOICHUH,
CHCTEMAaTH3alllHu U
OCMBICJICHUS OIILITA B
€CTECTBEHHOHAYYHOU U
T'YMaHUTapHOU
00J1acTSIX 3HAHUSL.
Hroro no pazneny 15 bubmorexa I[IOK
https://m.edsoo.ru/7f41837c
PeszepBHoe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10
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9 KJIACC

Peanm3anus pabdoveir = KoJumyecTBo 4acoB DJIeKTPOHHbBbIE
HaunmenoBanmue
Ne NMPOrpaMMsbI (uudgposbie)
n/m PGB HTEM BOCIIMTAHUSA Bcero Kontpoabueie  Ipaxruyeckue o0pa3oBaTte/ibHbIE
MpOorpamMmsbl padoThbI padoThI pecypes
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUN
[ToBTOpEeHue u YCBOCHHUE
11 yriayOsieHue 3HaHUH 00yJaromuMucs 5 1 Bu6mmoteka [JOK
' OCHOBHBIX Pa3IEIOB 3HAHUN OCHOBHBIX https://m.edso0.ru/7f41a636
Kypca 8 kiacca HOPM, KOTOpBbIE
OCHOBHEIE 00111ecTBO BBIPaOOTAIO BuGmorexa LIOK
1.2 3aKOHOMEPHOCTH 1A OCHOBE ITHx 4 https://m.edso0.ru/7f41a636
XUMHYECKHUX PEaKIUi CHHOCTCH — :
D IeKTPOTHTHYECKAS JIUYHOCTHOE Pa3BUTHE
13 IYCCOLMALIIHS. HIKOJILHAKOB. 8 1 1 bu6nunorexa LIOK
' XUMHYECKUE PEaKIuu https://m.edsoo.ru/7f41a636
B pacTBOpax
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
Ob6mas pUOOPETEHN N
XapaKTepUCTHKA YAOIIUMHUCS
2.1 XI/IFI\)/II/I‘—I:(IBOKI:X ggZITaKl)'ILZ)IBeI[GS{I/ISI 4 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA- OIIbITa IPUMEHEHUS
rpynisbl. ["amorenst c(hOpMHUPOBAHHBIX
O61mas 3HaHUH ¥ OTHOLIEHUN
XapaKTEePUCTUKA Ha IIPaKTHKE.
29 XUMHYECKHUX 6 but6mmorekxa [IOK
' anemMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynmsl. Cepa u e€
COEIMHEHUS
23 Oo6mas 7 1 bu6nunorexa LIOK

XapaKTepUCTHKA

https://m.edso0.ru/7f41a636
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XUMHUYECKAX
351eMeHTOB VA-
rpynmnsl. A3or,

docdop u ux
COCTMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHUYECKHX
24 anemeHToB IVA- 8 bubmorexa [IOK
https://m.edso0.ru/7f41a636
IpYIIIBL. YTIEPOa U
KpPEMHUN U UX
COCITMHEHUS
Hroro mo pazueny 25
Pa3nen 3. MeTa/Liibl M X COeIMHEHUS
31 OO6mue cBoiicTBa aKTUBHOE Y4acTHE B 4 bubmmorexa [JOK
' METAJLIOB pEIICHUH https://m.edsoo.ru/7f41a636
MIPAKTUYECKHX 33724
(B paMKax cembH,
IIKOJIBI, TOPOJIa, Kpasi)
€CTECTBEHHOHAY4YHOU
U COLUAIBHOMN
32 Baxnermme MeTamibl HAaIpaBJICHHOCTH, 16 bubnuoreka [IOK
' Yl UX COCTMHEHUS TpeOyIOmuX B TOM https://m.edso0.ru/7f41a636
YHCIIe ¥ XUMUICCKUX
3HAHUI;— UHTEpEC K
MIPAKTUICCKOMY
U3y4eHuto npodeccuii,
CBSI3aHHBIX C XUMHEI.
Htoro mo pazueny 20
Paznean 4. Xumusi 4 OKpyKawas cpeaa
BemecTra aKTUBHOE yJacTHe B Buborexa IIOK
4.1 MaTepuaibl B )KU3HU peleHnn 3

YCIIO0BCKa

IMPAKTUYCCKHUX 3aaa4d

https://m.edsoo.ru/7f41a636
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(B paMKax cembH,
LIKOJIBI, FOPOJIa, Kpasi)
€CTECTBEHHOHAY4YHOU
U COLIMANbHOMI
HaIpaBJIEHHOCTH,
TPEOYIOIIHNX B TOM
YUCJIE U XUMUYECKUX
3HAHUM;— UHTEPEC K
MPAKTUYECKOMY
W3Y4YEeHHIO podeccHii,
CBSI3aHHBIX C XMMHEM.

Hroro mo pazueny 3
bubnunoreka LIOK
P
€3CpBHOC BpeMs 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63

YACOB 110 [TPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC

e KoanvecTso yacoB Jata JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysennus o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypcol

1 [Ipeamer xumun. Ponbs xumuu B 1 bubmuorexa [JOK
YKU3HU YeoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c

2 TTousTue o MeTomax mMo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuiia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpailieHHs ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2

5 «l?as)leneﬁne cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBAPEHHOM COJIN)»
bu6nmoreka [JOK

6 ATOMBI H MOJIeKYTb1 . https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClIOKHBIE BEIIECTBA 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa

10 BellecTB. XUMHUUeckas popmyra. 1 bubmuorexa [IOK
BajleHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB

11 OrtHocuTenbHAas aTOMHAs Macca. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHocHUTENbHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoOTEKaHUS bubnuorexa [JOK
XMMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrIunciieHus KOJIu4ecTBa, MacChl
17 BemeccTJ;ea o yS;IBH:;Hﬂi; e bubmmorexa LOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
K npUKALUI XUMAYECKAX
18 pgafl_(;l/llgl) (C(?GHI[I/IHGHI/I}I ;;moxceHmI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
R B 10K
) . https://m.edsoo.ru/ff0d40c4
cUCTeMaTU3aIUsl 3HAHUI
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BelecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
B X — CMECh Ira3oB. TaB
21 B(E):zjll;xa KI(/:ICJ'T(():pOI?S i 3J(I:e?v([:e§T u bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d448e
npocroe BeuiectBo. O30H
| e o o B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 006 okcumgax
s | S monyeane carogo B LOK
' https://m.edsoo.ru/ff0d497a
[Tpumenenue Kuciopoaa
24 TennoBoii 3¢ hexT xumuueckon bubnnorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YPaBHCHHH, K30~
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ffod4cda
MPEeAOTBPALLCHUS
o | Hpmmcen s Yo o BuGorra 1O
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHUE €r0 CBOMCTBY
27 Bonxopon — anemeHT u nmpocroe bubnnorexa [JOK
BerlecTBo. Haxoskaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyuene n cobupantic soroposs Bubmorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTB)
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
3 seneomsa rass o 610 wosecTONy buGmorexa LIOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIH 00BEMY
| e nkuce e BuGaionsa LOK
p N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH T'a30B
35 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnmuorexa [JOK

HHAWKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens.
HacbliieHHbIe 1 HEHAChIILEHHbIE

bu6mmoreka [IOK

37 pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHrE PaCTBOPOB C bubmuorexa [IOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonrponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCU(UKaIUs, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
| e o ok B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XuMHU4YECKUE CBOWCTBA bubnnorexa [HOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
o | oS eyes, Buorera 0K
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTANIbHBIX 33/a4 110 TEME bubmuoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUUECKIX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMI»
48 I'eneTnueckas CBA3b MEXKIY bubnuorexa [IOK

Kj1aCCaMH HECOPraHN4YCCKUX

https://m.edso0.ru/00ad9a50
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COE€IUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

49 3HaAHUI https://m.edso0.ru/00ad9cb2
o
S0 "Ocnbommie clacenteopramsecKix Bubmorera LIOK
o https://m.edsoo.ru/00ad9ela
COCAMHEHUI
SL summmeccsa sneventos, Tomamie o buGmoresa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucrema bubnnorexa [HOK
XUMHYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuopl, TpynIIbl, MOATPYIIILI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
sep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHnue 3J1eKTpOHHBIX 060n011e1<u Bubmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed 100ada6b
ps://m.edso0.ru/Vlagabnc
cuctemsl . 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[epuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
U. MenneneeB — yuéHblil, enaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubmorexa [IOK

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHasi XuMH4YeCKas 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipHas 1 bubnuorexa [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (CTene OKHCICHIA . https://m.edséfmru/OOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 EESSJ,I:I;I/?T:EI:;S;E)(.)I’IS/OO& db076
65 Crpoenc arowa. Ximsccnan ) Bumiorexa LIOK
CBA3E https://m.edsoo.ru/00adb486
66 PezepHbiit ypok. O000mmeHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliil ypok. O6o0mienue u 1 bubnunoreka [JOK
CHCTEMAaTH3aIM 3HAHHUH https://m.edso0.ru/00ad9cbh2
68 PesepBHblil ypok. O60011eHue u 1 bubnnoreka [JOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbBIE
/o Yp Beero OHTPOJbHbIE PaKTH4YeCKHe u3yuenus |Y
padoThI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX 31eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘IGCKI/IX DIIEMEHTOB 1 Eubmorexa IIOK

N https://m.edsoo0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 ]

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUINYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpEHUE U yriTyONIeHUE 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kitacca»

Knaccudukanms xumMuaecknx bubnuoteka [JOK

6 o 1 }
peakuuii Mo pa3IMyHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOMN

7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 bubmaorexa LJOK
PCAKLHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIUIX
ITonsaTne 0 XUMHYECKOM

aBHOBecun. DaKkTOPHI, BIMAIOIINAE
8 Ea CKOPOCThH XHMHHSCK’OIZ eaKmI/H/I 1 Eubmorexa LIOK
p peakn https://m.edso0.ru/00adc28¢c
U TOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHCIUTENTHHO- 1 bubnmuorexa [JOK

BOCCTAHOBHUTCIIbHBIC PCAKIINH

https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUUECKON

10 muccouuanyi. CUIbHBIE U C1a0bIe Enbmorexa OK
https://m.edso00.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHMS peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHU B CBETE MPEACTABICHHUI bubnmoreka [JOK
00 3JIEKTPOIUTHYCCKOM https://m.edsoo.ru/00add5d8
JHACCOIAAIN
s | Jmameeme oo nt BuGorera LOK
. https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUYECKON JUCCOLIHAIITT
14 [TonsTHe 0 THIPOIU3E COei Bronmozexa LIOK
https://m.edso0.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnuorexa [JOK
3HaHUN https://m.edsoo.ru/00addd12
16 chemenme seenepmmenTomEx BuGmoterca LIOK
https://m.edsoo.ru/00addbfa
3a1aud»
KontponbHast pabota Ne2 o reme
17 «INEKTPOIUTHYECKAS bubnuoteka [JOK
IACCOLAANUS. XAMUUYECKHUE https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
18| Xooumccns cupiorns v npmtcpe Bubmoterca LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19| xomemmconns eooiora, nomyacnng Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxTrueckas pa60T31 Ne 2 o Teme Bubnuotexa LIOK
20 «ITony4yeHue COJISTHON KUCITOTHI,

U3yUYEHUE €€ CBOUCTBY»

https://m.edso0.ru/00ade348
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Brpluncienus 1o ypaBHeHUIM

9 bubmuorexa [JOK

21 XUMHYECKHUX PEaKIHii, eCIi OJUH https://m.eds0o.ru/00ade48s
W3 PEareHTOB JIaH B U30BITKE — :

29 OO01mmas xapaKTeprCcTUKA SJICMCHTOB bubnmoreka [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepsl u €€ bubmumoreka [IOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI

| S e B LOK

. https://m.edso0.ru/00ade802
CBOICTBa
s | e oo Comat o, BuGorera LOK
o https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE peaklny, JIexalre B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a

2% MOJIyYEHUSI CEPHOM KUCIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY KaroIlen CpeJibl
COETUHEHUSIMU CEPBI

97 Brrancienne MmaccoBoit 101 bu6mmorexa [IOK
BBIXO/JIa MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO1as xapakTeprCcTHUKa SJIEMEHTOB
VA-rpymmi. Asor, bubnuoreka [IOK

28 PACTPOCTPAHCHHUC B HPUPOE, https://m.edsoo.ru/00adeea6
¢bu3nyecKkrue 1 XuMHYeCK1e — '

CBOMCTBA
A — Bubmiorera LIOK
> TTOTY https://m.edso00.ru/00adf004
Y IPUMEHEHUE
30 IIpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK

«HonyquHe aMMHaKa, U3y4CHUEC

https://m.edso0.ru/00adf180
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€r0 CBOMCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XMMHYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
p | domas o g B LOK
) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMH a30Ta
3 doothopman xunora, st Bubmiorera LIOK
L https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arps3HeHue https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
| oo e B LOK
’ 9 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOICTBA
Oxcunsl yraepoaa, ux pusndeckue
Y XHMHYECKHE CBOMCTBA.
36 9K0J‘IOFI/I€:ICCCKiICC H(;I)OC6J'I:MBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronbHas KUCIIOTa U €€ CONH bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[TonyueHune yriekucioro rasa. bubnmnoreka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHat-uoH"
[TepBoHayanbHbBIE MTOHATHUS 00 Bubmorexa [IOK
39 OpPraHHYECKUX BEIIECTBAX KakK O

COCAMHCHUAX yIJICepoaa

https://m.edsoo.ru/00ae054e
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bubmuorexa [JOK

40 Kpemruit v ero coeuHeHus https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

a1 Pemenne skcniepuMeEHTAIBHBIX bubmuorexa [IOK
3aj71a4 1o teme «Baxknelmme https://m.edso0.ru/00ae0bf?2
HEMETAIIBL ¥ MX COCAUHCHUS

2 B neneramn Buamorexa LIOK

https://m.edsoo.ru/00ae0el8
COCIMHCHUSD
OOm1ast xapaKTEpUCTHKA
XUMHYECKHUX DJIEMEHTOB —

43 METaJII0B. MeTajnuecKkas CBs3b 1 bu6mmoreka [IOK
MeTa/uIn4YecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB

. https://m.edsoo.ru/00ae1156
HanpsH>KEHUHA METaJJIOB
OO6mme crmocoOb! MOTyYeHUs
o | e Comme, o Bumorera LOK
N https://m.edsoo.ru/00ae1156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [IOK
https://m.edso00.ru/00ae1278
bu6nmoreka [JOK

47 IHenounpie MeTa bl https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIus https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8

50 Baxneilimme coeIUHESHNS KalbIIHs bu6nmoreka [JOK
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https://m.edso0.ru/00ae15e8

O0001IeHYE ¥ CUCTEMATU3 AU

o1 .
3HaHUU
50 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHeHHUsI https://m.edso0.ru/00ae1886
IIpakTuyeckas Ta Ne 6 110 TeM
53 "}Ipécmos;biogifz ;eJ\Trof[H Zé e bubmoreka LJOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubmuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[TpakTuueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueitmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PeaKIIHii, €U OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COZIEPKUT puMecHu. Berancnenus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
6 KonTponbnas padora Ne4 o teme

«BaxHeuime MeTajuibl 1 UX
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COCANHCHUA»

63 BemectBa u marepuassl B 1 bubmmoreka [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY KalolIen cpelibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmumorexa [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600IeHHE 1 1 bubnuorexa [JOK
crcTeMaTH3aIlus 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6o01eHue u 1 bubnnoreka [JOK
crCcTeMaTH3aIlks 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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