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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BenlecTBa. du3nueckne cBONCTBA BEUIECTB. ATperarHoe cocTosiHue BemecTs. [lonsaTre o merogax
no3HaHus B XuMHUH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10515 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo Bemecta. Moib. MonspHas Macca. B3auMocBs3b KOJIMYeCTBa, MacChl U YKcia
CTPYKTYPHBIX €IUHHMII BemecTBa. PacuéTel mo GpopmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOM0ieHne (PU3HUECKUX (TIJIaBIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OIKCaHUE NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peakluil (pa3iokKeHne caxapa, B3auMOJIeiiCTBIE
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapusi, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crnocoOoB pa3ieneHus cCMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAaHMWE, BHIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOM COJM, HAOJIIOJACHHE M OMUCaHHE PEe3ylbTaTOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 351eMEHT M NpPOCTOE BELIECTBO.
HaxoxneHnue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKaLus
KHCIIOPO/Ja.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHUS, 5K30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogpopox — anement u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBIIICHHbIE PAcTBOPHI. PacTBOpUMOCTh BelleCTB B BojJe. MaccoBasi /J0Js BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHUWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. Iloyyenue kucior.

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenmn.

KaueCTBEHHOE ONpEENICHUE COACpKaHUs KUCIOPOIa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOIIO/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYeH, M3ydyeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJIAMHU, PEAKIIUN
HEUTpAIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJauy Mo TeMe «BaxHeulmme Kiacchl
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIacCU(PUKAIIMU XUMUYECKUX AJIeMeHTOB. [IoHATHE O TpyMImax CXOAHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux osnemeHtos [J[. WM.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumuueckux syemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 30101kl DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nonsipHas u HENOJISIpHAsL) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepes3 UCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHSATHH, SBIISIOLUINXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO011me ecTeCTBeHHO--HAYYHbIE IIOHATHS: HAYYHBINA (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKMM 3apsisi, BELIECTBO, TeN0, O0BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
DJIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kalus, KalblUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKN U BUIA XMMUUYECKOM CBS3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil MO pa3MUYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YUYaCTBYIOLIMX B PEaKIH BELECTB, 110 TEMJI0BOMY 3P (DEeKTY, 10 H3MEHEHUIO CTETIEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiu3aTopa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTne o cxopoctu XuMUueckoil peakiuu. ITonsTtue 06 oOpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUUYECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJEKTPOHHBIA OanaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHMU3M UCCOLMAIINY BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca AMCCOLUALNN
KHCJIOT, IIeJI0Yel U coseil (BO3MOKHO UCII0JIb30BAHNE BUEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHUS pPEaKUuii MOHHOro oOMmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peakluil (TOpeHHEe, PEaKluu Pas3I0oKEeHUs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0mass xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
crenienn okucieHus. CTpoeHne U (pU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
miesnoyamu).  XuopoBogopod. ConsiHask KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. [[eficTBre Xj10pa U XJIOPOBOJIOPOJa HAa OpraHr3M 4elloBeKa. BaxkHelmue XJiopuabl
U UX HaXO0XJACHHUE B IPUPOJE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obO1mire Kak MmpeacTaBuTeNs Kilacca KUCIOT U crienupuyeckue). XuMHYECKUe peakiuu, JIeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOTy4YeHUs: CEpHOI KUCIoThI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpoje. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSMH CEpPbI
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHHs. A30T, pacHpocTpaHeHHe B MpHpojJe, (U3NYEeCKHe WU
XuMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero pu3ndeckue u XMMHUECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KUCIIOTa, €€ IOJIy4YeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKAIIH
docthopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MHUHEPAJIbHBIX YI0O0pEHU.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux (pU3U4YecKue ¥ XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJYYCHUE U MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, IOJy4YeHHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpuposHble HCTOUHUKI
YTIIEBOIOPOAOB (YTOJib, IPUPOTHBIN ra3, He(PTH), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [oHSATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucioTe. CUIMKATbhI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxuelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMennt.

U3ydeHue o0paslloB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJIIHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHE C 00pas3llaMy XJIOPUIOB (TaJore€HUOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOIIoJIeHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX y10O0pEeHHIA,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHUA U pocaT-nuoH U N3yYeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX peleToK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEACHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUIIMKAT-UOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTanabl M MX COeIMHEHHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TOJOKEHUS
B [lepmonnueckoil cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA psAJl HanpshkeHud MeramwioB. dusmyeckue M XHMHUUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyTyH, JIOPAIIOMHHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproanueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlbliMsl. BakHelnime COeIUHEHHUs KalbIus
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux ayemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yIbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIIOIH30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbllUsi M HATPUS C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoOIlecca TOPEHHUs Kee3a B
KHUCIIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MarHWs, KajbllMs, aTlFOMUHUS, IIMHKA, xene3a (1) u xemesa
(1), meau (1), HaGarOIEHKME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYKAroIIel cpe/sl (MpeaenbHas T0MyCTUMasi KOHIICHTPAIIHS
BeniecTs, ganee — [1/IK). Pons xumMuu B penieHuu 3K0IOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHATHH, SBJISTFOIITAXCSI
CHUCTEMHBIMU JJISI OTACIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE MIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MepeHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOTIOT S, MaTepHAaIbI.



@dusmka: MaTtepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, HW3O0TOIBI,
pPaTuOaKTUBHOCTh, MOJIEKYyJa, DJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJIYHPOBOJHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUTNYECKAsI PEIIETKA, CIUIABBI, (PU3NYECKHIE BETMYHHBI, €JHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE IOPOJBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JlngHOCTHBIE pe3yibTaThl OCBOSHHS TPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTHUT'AaKOTCA B XO04€ O6y‘IeHI/I$I XUMHUHU B €AUHCTBC y‘-IC6HOI>i 158 BOCHHTaTeHBHOﬁ NCATCIIBHOCTHU B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_II/IOKYHBTypHLIMI/I nu I[YXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMHU TOBEACHHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMATTU3AIIMHI 00yYarOIIHXCS.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a}0T TOTOBHOCTH 06yqa10mnxcs1 pyKOBOI[CTBOBaTLCSI
CHCTGMOfI IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 pacuH/IpeHHe OIIbITa OCATCIBbHOCTH Ha eé
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHoOTHYECKOr0 BOCIUTAHMA:

LEHHOCTHOI'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CITOCOOHOCTH BJIQJIETh JIOCTOBEpHOW MH(OpMaIueld o MmepeoBbIX AOCTHIKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKaTHBHOU KOMITETEHTHOCTHU B 0OIIIECTBEHHO IMOJIE3HOH,
y4e0HO-HCCIIeIOBATCIILCKON, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH PH BHIMIOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 33/1ad,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOLECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OILICHHUBATH CBOE IIOBCACHHUC N HOCTYHKI/I CBOUX TOBapI/IH_Ief/'I C ITO3UIINHN HpaBCTBeHHBIX nu HpaBOBI)IX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBGTCTBYI-OHII/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/ISI HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMaHUS CYHIHOCTI/I Hay‘-IHOI\/II KapTI/IHI)I MI/Ipa, HpeI[CTaBJ'IeHI/ISI 06 OCHOBHBIX 3aKOHOM€pHOCT$IX
pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YENIOBEKa C MPUPOTHON CPEOi, O POIU XUMHUU B TIO3HAHUU
ATHX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBJ'ICHHBIG Ha HOJ'IyLICHI/Ie HOBBIX 3H3HHI>1 10 XHUMHUH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KyIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHE IEHHOCTH XU3HH, OTBETCTBECHHOI'O OTHOIIICHH S K CBOGMy SHOPOBBIO, yCTaHOBKI/I
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymotrpebneHusi aikorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHHS TPaBUII
0€30MacHOCTH NP 0OPALIEHUHN C XUMUYECKHMH BELIECTBAMU B ObITY U peaibHON KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3iIudHOro pojia, yBaXEHHE K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAJbHOW TPACKTOPUU MPOJOILKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHALHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BeIllleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MI0IyYaeMble IIPU U3yUEHUN XUMUHU, AJIs pELIEHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
IIPOLIECC, IKCIIEPUMEHT U APYTO€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax Y MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (JOPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U yHHBEpCalbHbIe YydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHbBIC, PETYJATUBHbBIC), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIBHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHUs UCIOJI30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHU IIPY OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICII XMMHUYECKUX MTOHATHH (BBIACNIATH UX XapaKTEepHbIE IPU3HAKU, YCTAHABIINBATD
B3aMMOCBSA3b C JAPYTMMHU TOHSATHSIMHU), HCIIOJIB30BATH TOHATHUS Ui OOBSICHEHHS OTAEIbHBIX
(bakTOB U SABJICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KITacCU(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
U3YYEHHUsSI, CTPOUTH JIOTUYECKUE PpaACCYKIACHHsS (MHIYKTHBHbBIC, IE€IyKTHUBHbIC, MO0 AHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yYMEHHE NPUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalnpeMEeTHbBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
PUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XHUMHYECKOM peakuuu — TMpU pelIeHudu ydeOHo-
[O3HABATEJIBHBIX 3a/1a4, C YYETOM OTUX MOJENBHBIX IPEACTABICHUNA BBIABISITE U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHYECKHX PEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SABJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YUEHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHUYECKOI'0 COZIEpKaHUs, CIIpaBOYHbIE T0co0us, pecypchl IHTEpHEeTa), KpUTUUECKH OLIEHUBATD
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOIbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH(POPMALHUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PECTABIIATD MOJyUYE€HHBIE PE3yJIbTaThl T03HABATEIbHON JESATENIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HABAaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, OIMpeeIeHe KPUTEPHUEB M0 OL[CHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBHUSA:

YMEHHUE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIbHOCTb, BBIOMpPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JIOKEHHBIN aATOPUTM JEHCTBUM IIPU BBITIOJHEHUU 3aJaHUI
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OILICHUBAaTh COOTBETCTBUE MOIYUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LI€JH, YMEHHE MCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PeJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAHOBJICHHOTO JIaHHOW (enepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOTYYEHHIO HOBOTO 3HAHMS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHUTYAIUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHbII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aToMa, aroMHas opOuTajgb, pajuyC aroMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MNPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHUE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHKCBHIBATh M XapakTepuszoBaTh TabmuuHyro (opmy [lepuoandeckoir cucTtemMbl
XUMHYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» C 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX N0 IEKTPOHHBIM CII0SIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIy U COCTAaBY YUYacTBYIOUIMX B PEAKLUU BELIECTB, MO TEMJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JESITCIBHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMATH3alNIO, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUsI CBOKCTB BEILIECTB M XUMUYECKUX PEAKIUU,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN);

CJeloBaTh TMpaBUJiaM IIOJIb30BAHUS XHUMHYECKOW TIMOCYyJ0H U  JIabOpaTOPHBIM
000pyIOBaHHEM, a TAaKXe MpPaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH T10 BBIITOJTHEHUIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB IO MOTYYEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHCJIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKUE IKCIICPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOUCH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (peHodTanenH, METUIOPAHXK U IPYTHE).

K xonmy oOydeHus B 9 kJjacce mpeaMETHBIE pe3yibTaThl Ha 0A30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: XUMUYECKUHU 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, HpelelbHO JOIyCTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHM M MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHMYECKHX COCIMHEHWH, TUI
KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyto ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3iInyaTh MOHATUSA «TJaBHas noxarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsn A1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W WX COCAMHEHHU B
npejeniax MajblX MEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(pUIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XUMUYECKHE
peakuuu (IO YMCIy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIC YPAaBHEHUS PEaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaKiuil,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON pPEaKIMH;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMmHI-, MOaUA-, KapOoHat-, (ocdar-,
CHIIMKAT-, Cynb(haT-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMHYECKHUX DPEAKIHMM, €CTECTBEHHO-
Hay4YHbI€ METO/bI IO3HAHUS — HAOJII0IeHHE, U3MEPEHNE, MOIETTUPOBAaHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
n/m TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznei 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 XumMu4ueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosayx. Kucnopoa. [Tonsitue 5 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢c
99 Bonopon.Ilonsitue o 8 1 bubmmoteka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJ1aCChI 11 1 1 bubmmorexa [JOK
HEOPTaHMYECKUX COSIMHEHHIA https://m.edsoo.ru/7f41837c¢
Hroro mo pazneny 30

Paspnen 3. Ilepunonnyeckuii 3axkoH u [lepuoguueckasi cucrema xumndeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKuCIINTEIIFHO- 8 bubmmorexa LOK
https://m.edso0o.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
Voo 1o paszeny 15 bubnuotexa [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Kourpouabusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BenmecTBO 1 XUMHYeCKHE PeaKIUun
[loBTOpEeHue u yriy0OnaeHue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
el I
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| otewertos VAspymi. Aser gochop 7 ; BumoeallOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24 onewerios Navepymne Yiseponn : 1 ,  DomoreallOK
' ) PYIIEL poA https://m.eds00.ru/7f41a636
KPEMHUI U UX COeAMHECHUS
Htoro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa LIOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
p BHOE BOEMs 3 bubmuorexa [JOK
C3CpBHOC Bpe https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KosnvecTBO 4acoB DJIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kourpoabusie  IlpakTuuyeckue  00pasoBaTesibHbIE
padoThI padoTbI pecypchl
1 [Ipenmer xumun. Pons XMMuM B ’KU3HU YEIIOBEKA. 1 bu6nmorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[MpakTudeckas padora Ne 1 «I[IpaBuiia paboThl B
3 naﬁiopaTopI/m HpanéMm o6pani)eHm[ cp 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieneHus 1 bubmmoteka IIOK
cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit bubmuoteka [IOK
5 - 1
(Ha MpUMepe OYMCTKH MOBAPEHHOM COIIH)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
6 AATOMBI H MOJICKYIbI 1 https://m.edsn?c;).ru/ff0d2a6c
7 XUMHYECKHUE DIIEMEHTBI. 3HAKHU (CUMBOJIbI) 1 bu6muoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHbIE BELlECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB. BuGnmorexa LIOK
10 Xumuuaeckas opmysia. BameHTHOCTh aTOMOB 1

XHUMHYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

bubnunoreka LIOK

1 MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas m0JIs XUMHYECKOIro 3JIeMEHTa B bubnunorexa LIOK
COCTMHCHUHT https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosb. MousipHast Macca ll’?tptlr?::l;l/(r)rf.e;asf)l().orllf/ffo 45230
14 du3nyecKrue U XUMUYECCKHC SIBICHHS. bubnunoreka LIOK
XUMHYECKasT peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCiOBHsI POTEKAHUSI XUMHUYECKHUX Bbu6moreka [JOK
peaxiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MACcChl BEIECTB. XUMHUECKUE bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus konmmdecTBa, MacChl ?GHIGCTBa o bubmmoteka IIOK
YPaBHEHHUSIM XUMUYECKHUX PEaKITHiA https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMruaeckux peakiuit bubmuorexa [IOK
(coeTMHECHMS, Pa3IOKCHHUS, 3aMEIIICHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT. bubmuoteka [IOK
O0001IeHIE U CHCTEMATH3aIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponshnas pabora Nel no Teme «Bemecta u bubmmnoreka HOK
XHUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocTas Bo3ayxa. bubmuoreka [IOK
Kucnopoa — 3aeMeHT u mpoctoe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
Pu3nYeCcKre 1 XUMUYECKUE CBOMCTBA KUCIT a
22 (pe:llcu:d ozncneHmI, ii)peinie;). ;[OH}ITI/I: 006p0H Bubmmorexa IOK
- https://m.edsoo.ru/ff0d4614
93 CriocoOsI MoTy4ueHus KUCIOpoia B 1abopaTopuu 1 bubnuoteka [JOK

IIPOMBILNUIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a
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TemnoBoii 3 PeKT XUMUIECKON peaKIiu, TOHITHE

bubnunoreka LIOK

24 0 TEPMOXMMHYECKOM YpaBHEHUH, 3K30- U https://m.eds0o.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIIHIX
o5 TormnmmBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE Bu6mmoteka [JOK
BO3JlyXa, CIIOCOOBI €ro MPeA0TBPAILCHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuueckas padota Ne 3 o teme «Ilomydyenue bubmuorexa [JOK
U coOupaHure KUCI0PO/1a, U3yUEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
97 Bomopoa — siemMeHT U IpoCcTOe BENIECTRO. bu6nmoreka LIOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®Pu3nyecKkue 1 XUMHYECKUE CBOMCTBA BOJOPOIA. Bbu6moteka [JOK
[Tpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSIX bubmnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI nostydeHust BOAOPOAA B 1ab0paTopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pad6ora Ne 4 no teme «Ilomyuenue bubmmnoreka HOK
31 .
U coOMpaHue BOIOPO/Ia, H3YUEHUE €r0 CBOUCTB https://m.edsoo.ru/ff0d4f42
. , bubmuoreka [{OK
32 MonsipHblil 00bEM ra3oB. 3ak0oH ABOTaapo https://m.edsoo.ru/f0d542e
Brrancienust 00b€Ma, KOTMYeCcTBa BEIIECTBA ra3a
33 0 €T0 U3BECTHOMY KOJTMUECTBY BemeI::ITBa WIH Bubmmorexa LIOK
< https://m.edsoo.ru/ff0d55a0
00BEMY
Brrunciienunst 006EMOB ra30B 10 ypaBHEHUIO
34 peaxIu Ha OCHOBE 3aKOHA 061)éi,/111)n)1x OTHOIICHUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d5708
ra3oB
. bubmorexa LIOK
35 Dusnyeckre 1 XUMHUUECKHUE CBOIICTBA BOIBI

https://m.edsoo.ru/ff0d587a
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bubnunoreka LIOK

36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX https://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HeIfaCBIH_[:HHLIe II))aCTBOpLI. MaI(-IIiOBaSI oS bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpaxTrueckas padota Ne 5 o Teme
38 «1P[pI/IFOTOBJ'IeH£e pPacTBOPOB € OMpeAenEHHOM Bubmmorexa LIOK
. N ) https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIe paCTBOPEHHOTO BEIIIECTBA»
39 Kontponbnas pabota Ne2 no teme «Kucnopos. bubnnorexa [JOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KilacCU(UKAIHSI, HOMCHKJIATYpa brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[TomrydyeHnue u XuMHUYECKHE CBOWCTBA KUCIOTHBIX, bubnnoreka [JOK
41
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Kinaccupuxarms, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4eCKHE CBOMCTBA OCHOBAaHUI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa Bubmmorexa IOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne u XUMUYECKHE CBOMCTBA KUCIIOT Bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
MOJIYYCHHSI, XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue BuGmorexa LIOK
47 AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «OCHOBHBIC

KJIaCCbl HCOPTaHNUYCCKUX COG,Z[I/IHCHI/II\/'I»

https://m.edsoo.ru/00ad9b7c
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48 I'eneTndeckas cBsI3b MEXKIy KlaccaMu Bu6muoteka [JOK
HCOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O0001IeHre U CUCTEMAaTU3aIUs 3HAHUI buomorexa LIOK
https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padora Ne3 no teme "OcHOBHBIE bubmuorexa [JOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBble NOMBITKH KIAaCCH(UKAIUNA XHMMHUYCCKUX
51 3nepMeHTOB. [TonsiTue o rp(}%nnali CXOJIHBIX bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema Bbu6moteka [JOK
xuMHu4eckux 3memenToB JI. . Menzaeneea https://m.edsoo.ru/00ada52c
53 [Tepuompl, TpyMIIbI, MOATPYIIIIBI bubmrorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubmuoreka [IOK
H3oTons https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0YEeK aTOMOB
55 anepMeHTOB HepTli)I[qucmﬁ cucremsr J1. U. bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
Meneneesa
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10 €T0
56 noioncelfmo B [lepunonnueckont cucreme /1. 1. bubmorexa HOK
https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3aKoHa JijIsl pa3BUTHS
57 HayKH U HpaKI;HKi. J. N MeHJ:[eJIeeHB —pyqéHHﬁ Bubmmorexa IOK
’ https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XUMUYECKUX bubnuotexa [JOK
58
DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumMu4eckas CBSI3b bubmmorexa LOK

https://m.edsoo.ru/00adac34
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bubnunoreka LIOK

60 KoBanenTHast mossipHasi XuMU4ecKasi CBSI3b 1 https://m.edso0.ru/00adaab8
61 KoBasieHTHAs HENOJIApHAs XUMUYECKas CBS3b 1 Bubmmorexa IOK
https://m.edsoo.ru/00adaab9
bubnmnoreka HOK
62 (Creneith OKHCIICHIS 1 https://m.edS(I)lo.ru/OOadae28
63 OKHUCIUTEBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 Bubmmorexa IOK
https://m.edso0.ru/00adb076
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 Bubmmorexa IOK
https://m.edso00.ru/00adb076
65 KonTponbnas paborta Ne4 no teme «CtpoeHue 1 bubnnorexa [JOK
aTromMa. XUMHUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTH3alIHs 1 bubmmnoreka HOK
3HAHUHI https://m.edso0.ru/00adb33c
67 PesepBHblil ypok. O60011I€HNE U CUCTEMATH3 AU 1 bubnmnoreka HOK
3HaHUH https://m.edso00.ru/00ad9cb2
68 PezepBHblit ypok. O0001I€HNE U CUCTEMaTH3aIHS 1 bubmuoteka [IOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bu6nmorexa LIOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 (3:BOﬁCTB XiMquCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4uecKoil CBSA3U U THIIEI 1 bubmmoteka IIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca»

Knaccudukarusa XxumMuaeckux
6 peaxuﬂg 1o I])laSJ'II/I‘-IHLIM 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsATHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TEeTEPOTreHHBIX PEAKIUAX
3 [ToHsTHE O XUMHYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DakTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O

paBHOBeECHUS
9 OKHCIIHTEIIbHO- bubnuorexa [{OK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust SMEKTPOTUTHICCKOM
10 III/IC(I?OIII/IaIH/II/I.pCI/IHI)HLIe u buomiorexa LIOK
https://m.edso00.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakuui bubmrorexa LIOK
https://m.edso00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
OCHOBaHUH B CBETE
12 MpeJICTaBICHH 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKOM
JTUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JTUCCOLIUAITTT
14 [TonsTHE O TUIpONH3E CONEN bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUH https://m.edso00.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenne 3xkcrepuMeHTaIbHbBIX

3agaq»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «DIIEKTPOJIUTHYECKAS bubmuorexa [{OK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaAx»

06
18 rasorerion, Ximmicexie bitnorera LIOK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi(l)iflfqecch;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMEHEHHE
IT 6ota No 2
20 teme dlloayven commoli bimorera LIOK
Y . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
B
| o
PeATi, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTruka bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxnenue cepsl u eé bubnuotexa [JOK

23 .

COEJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C 2 b
2% quswscerte n xivscere b orera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa LOK
25 buznYECKre U XUMUIECKHE

CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon

bu6nmmorexa [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COCIMHEHUSIMU CEPbI
97 Brruncienne MmaccoBoil 1onu bu6nmorexa LIOK
BBIXO/1a TIPOYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBa
AMMHuak, ero puznueckKue u
29 XHMUYECKHE CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adf004
MOJIyYeHUE U IPUMEHEHHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €r0 CBONCTB»
31 A3oTHas Kuciora, e€ pusndeckue bubnunorexa LIOK
1 XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcrnons30BaHne HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MUHEPaJIbHBIX YA0OpEHHA. bubnuoreka [IOK
XUMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPY’KaOIIeH cpeibl
COCIUHCHUSIMH a30Ta
33 ®dochop. Okcun dhocdopa (V) u bubnmoreka [JOK

docdopnas kucnota, pusndeckne

https://m.edso0.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 ynoOpeHuil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
VYrnepon, pacnpocTpaHeHue B
35 Hpnpf);e[ E)I/BI/II‘)IGCKII)/IG u brbmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepozaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJIOTMYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraeposa (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[losydyeHne yriekucnoro bubmuoteka [IOK
ra3a. KauectBeHHast peakiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 oprpaHquCKnx BEIIECTBaX KakK O bubmorexa LIOK
https://m.edso0.ru/00ae054¢
COEIMHEHUSX yIiepoa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pewienne skciepuMEHTAIBHBIX

https://m.edso0.ru/00ae0bf2
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3aJ1a4 110 TeMe «Bakueniiue
HEMETaJJIbl ¥ UX COSIUHEHUS

KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «BaKHeHIIIE HEMETAILIBI 1 HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO0m1as XxapakTeprucTruKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannudueckas CBI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psift Bubmmorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611e crnocoObl MOTy4eHUs
MeTtaiioB. CruiaBbl. Beruucnenus
45 110 YPAaBHEHMSIM XUMUYECKHX Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK
41 [enotrtie MeTantet https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJIbIIUA U Mardui

https://m.edso0.ru/00ae15e8
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Baxxueime coefuHeEHN

bubnunoreka LIOK

50 KaJIbIUs https://m.edsoo.ru/00ae15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUMN
52 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmmorexa [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Tell)\/le ")KéCTKOCI”)[B BOJIBI 1 METOBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
% Keneso https://m.edso0.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3aa4 mo reMe «BaxkHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUSD
Brraucienus mo ypaBHEHUSIM
50 XUMUYECKHUX PEAKIIUNA, €CITH OJIUH but6mmorekxa [IOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMeCH. Beruncnenus

https://m.edsoo.ru/00ae1750
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MAacCOBOM JI0JIM BBIXOJA IPOIYKTa
peaxkuuu

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxneime MeTaIbl ¥ KX 1
COEJTMHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmoreka LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6moteka [JOK
64 . 1
OKPYIKAIOIIEH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnnorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O0o0mieHue u 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 Pesepsublit ypok. O6o0mieHue u 1 bubmmnoreka HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







		2023-10-16T13:31:51+0500
	Ахмадулина Татьяна Григорьевна




