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1. COAEP’) KAHUE OBYYEHMUSA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

IIpeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctostHue BemiectB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BelecTBa U cMecu. CriocoOb! pa3ielieHus CMeceH.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
YHClla CTPYKTYPHBIX €AMHUIL BeulecTBa. Pacy€rsl o hopmynaM XMMHUYECKUX COeIUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudpukaius XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, MpaBmiiaMu paOOThl B JIA0OpAaTOpPUH U TpUEMaMU
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KUIIEHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SBJICHHM, HaOII0IeHNE
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMOjeicTBHe kene3a ¢ pactBopoMm coiu meau (1), u3yuenme cmocoGoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHINAPUBAHUE, AUCTHILUISALINS,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TOBAPEHHOW COJIM, HAONIOJEHUE ¢ OMHCAHHUE
pe3yNbTaTOB IMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHuE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopojg — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHE CBOWCTBA (pEaKluyd TOPEHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrnocoObl TMONy4eHUS KHUCIOpoJa B JadOpaTopuu U
MpOMBIIUIEHHOCTU. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MoaudUKaIys
KHCIJIOPOJIA.

TermnoBoit >(h(exT XuMUYEeCKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
SHAOTEPMUYECKHE peakluu. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bojgopona B MPHUPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTs! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemecTB B BOjie. MaccoBasi JOJsl BEIIECTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcuawl. Knaccudukaruss OKCUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMudeckue cpoiictBa coieil. [lonyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPE/IENICHUE COACpKaHUs KUCIOPOIa B BO3yXe, MOJydeHHE, cCOOMpaHue,
pacro3HaBaHHE€ M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aUMOJACHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3y4eHUEe CBOMCTB Bojaopona (TopeHue), B3aumozeiicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPaCKM WHAMKATOPOB B pAcTBOpax KHCIOT M UIeNoued, h3ydeHHe
B3aumoeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuoAHas ¢opmbl [lepronudeckoil CcHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AIeMEHTOB [lepuoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

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

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAVIOB U HEMETauIOB, B3aUMOJCHCTBUE THIPOKCHUIA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLIUU Pa3JIoKEHNs, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H NPU U3YYEHUH XUMHUHU B 8 KJIAcCe OCYLIECTBIISIETCS
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U MOHATHI,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (aKkT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pHUKalusi,  MEePUOJUYHOCTb,  HAOIIOJIEHUE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTAJIMYECKONM PEmETKH M BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX PEakiui MO pa3NUYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, M0 H3MEHEHHMIO CTENeHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0)KEHNE XUMHUYECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JIEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNUU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YCIIOBHSI NPOTEKaHUS peakiMii HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLMALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBONCTBA
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cnenuduyeckue). XUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUW B TpuUpoAe. XUMHUYECKOE 3arps3HEHUE OKPYXKAIIIEeH Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakTepucThKa 3JeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETMEHH OKHUCIEHUSA. A30T, pacIpoCTpaHeHHe B Tpupone, (Quudeckue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakuusi HA MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ TOJyuYeHHE,
dbuznueckne W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBA, IOJydeHHE U NpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, JTWJCH, AalETUJIeH, 3TAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — M MX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kucioTe. CHIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Bakneiimme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHWE C 00pas3llaMH XJIOPUIOB (TajJOr€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUYECKUX CBOMCTB pa30aBiieHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX yA0OpEeHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPUANIOB), U3yYEHUE MOJENEH KPUCTANIMYECKUX PEHIETOK aamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO Tra3a, MPOBEIEHUE KAUeCTBEHHBIX peakiuil Ha KapOOHAT U
CHJIMKAaT-UOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHWs, O3HAKOMJIEHHE C MpOIyKIHeH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN PsAll HAOPsSOKEHUM MeTauioB. DU3MYECKHME U XUMHYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolicTBa H
MOJTYy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKA, xene3a (II) u xenmesa
(III), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIeH cpebl (TIpeenbHas JOMyCTUMAass KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MeXInpeAMETHBIX CBSI3€M MPU M3YYEHHH XUMHH B 9 Kilacce OCYILEeCTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.

2. INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0Jie 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COIMOKYJIBTYPHBIMA W  JTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE NMPAaBHJIAMU M HOPMaMHU TIOBEJICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOMIO3HAHUS, CAMOPA3BUTHS U COIMATIU3ALIMN 00YUaOITUXCS.

JIndHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPHUEHTAIMHA W PaCIIMPEHUE ONBITA JCSITEILHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) mnaTpuoTHYeCKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICNIO, TIOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B JKHU3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIMend 0 MepeoBhIX JOCTHKEHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHUSA

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE, KOMMYHUKATHUBHOMN KOMITETEHTHOCTH B 00I111eCTBEHHO TIOJIE3HOM,
yueOHO-UCCIIeIOBATEIbCKON, TBOPUECKONM U JAPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HON COBMECTHON JEATENbHOCTH MPH BHIMIOJHEHUH Y4€OHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJIHCHUH XHWMHMUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOTIOHMMAHUIO U B3aWMOIIOMOIIM B TPOIIECCE ATOW y4eOHOW NeITebHOCTH, TOTOBHOCTH
OIIECHUBATh CBOE IOBEJIEHUE M MOCTYNKHA CBOMX TOBApHIIEH C MO3WLIKUHU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUYECKHE  TPEJACTABJICHUs] O BEMIECTBE W  XHMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH MU COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUS  CYINIHOCTH HAYYHOW KapTHMHBI MHpa, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOIHON CpPeIoil, 0 poin
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEJIbHbIE MOTHUBBI, HAIpaBJIEHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHHWI MO XHUMHUH,
HEOOXOaUMBbIC Il OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHeHIIEeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBusl 0€30MacHOCTU MpH OOpallleHUH € XUMHYECKHMMM BEIIeCTBaMU B OBITY M peaibHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XWUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPO(eCcCHOHANILHOM cpere;

6) IKOJIOrMYEeCKOT0 BOCTIUTAHMS

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXHYECKOMY 370POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30IaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOi, ISl TIOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATLHOM MTPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTOe.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEJICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4cOHBIC NEHCTBUS (IIO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIe 0OecnedYnBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHWM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIOCNATH MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 O0BICHEHUS
OTJICNbHBIX (PAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIaCCH(PUKAITUN



XUMHYECKHX BEIIECTB U XMMHUYECKUX peaklWi, yCTaHABIMBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U
MEXy OOBEKTaMH U3YUCHUsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIPEAMETHbIE U METanpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakIuu — TMPU PEIICHUHd Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AelCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIICEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIlUU U MPOBEICHUIO YUYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbrar, (GopMynHpoBaTh O0OOMICHUS W BBIBOJBI IO pPe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 (HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpPIKAaHMs, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE MPUMEHSThH Pa3INdHble METOJbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YU4SOHBIX M MIO3HABATEIHHBIX 33124
OTpPENIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OO0JACTH HCIOJIb30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIaeMbIe 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHON W HCCIIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHHE OKPYKAroIIeH TPUPOTHON CPEIbI.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITTOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATH MOJYYCHHBIE PE3YIbTaThl MO3HABATEIHLHOM JACATEIHPHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JelaThb MPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABaTEIBHON U
HCCJIEIOBATENILCKOM NIeATEeNhbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
oO0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC



HITYPMBI», KOOPJIMHALIUA COBMECTHBIX JEHCTBUM, ONPEAEICHUE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CAMOCTOSITEJIbHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHbIX W IO3HABATENbHBIX — 3ajad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIOJIHEHUM 33JaHUIl C yd4y€TOM IIOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbl€ B YCIIOBUHU 3aJJaHUI.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabodell NporpaMMoM, BBIAEISIOT: OCBOCHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAaHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOdpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYALIUsAX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX IOHSTHI: aToM, MOJEKYJa, XUMUYECKUN AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JsI XMMHUYECKOTO DJIEMEHTAa B COCAMHEHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas peakius,
KJaccu(uKalus peaklHid: peakluu COCIUHEHHUs, PEaKIMM Pa3JIOKEHMs, peaKklUH 3aMelleHus,
peakiuu oOMeHa, 9K30- U SHAOTEPMHUECKUE peaKlUH, TEIIOBON A(PPeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOWTallb, pajnyc aromMa, XMMHYecKasl CBS3b, MOJSApHAs U
HEMNoJIIpHasi KOBaJICHTHAs! CBSI3b, MOHHAs CBSA3b, MOH, KaTHMOH, aHWOH, PacTBOp, MaccoBas J10Jis
BellecTBa (MIPOLEHTHAs! KOHLIEHTPALHsI) B pacTBOPE;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX TMOHATUN M MPUMEHATH 3TU MOHATUS IIPU
OINMCAaHUU BEUIECTB U UX MPEBpalLEHUM;

HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY U COCTaBJI€HUS (OpPMYJ BEIIECTB U YpaBHEHHM
XUMHYECKHUX PEAKIIN;

OIIpeJIeNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEeHb OKHCICHHUS
AJIEMEHTOB B OMHApHBIX COEIWHEHUSX, MPUHAIJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY Kiaccy
coeuHEeHNH 1o popmynam, BUJ XUMUYECKON CBSI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX;

packpsiBaTh cMbich Ileproguueckoro 3akona [I. 1. Menzaeneesa: JeMOHCTpUPOBATh TOHUMaHUE
MEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKUX D3JIEMEHTOB OT HX TIOJOXKEHUS B
[leproanueckoit cucreme, 3aKOHOB COXPaHEHHsI MacChl BELIECTB, IOCTOSTHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONMCHIBaTh W XapakTepusoBaTh TaOnuuyHyro ¢(opmy Ilepuoauueckoil cucTEMBl XUMHUYECKHX
3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» u «moboynas noarpymnmna (b-
rpymna)», Majible U OOJbIINEe TePUO/Ibl, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCA B TaOIHIIe
«Ilepuonnueckas cucrema xumudeckux osyemeHtoB JI. M. MeHnzneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHMHYECKHMX 3JEMEHTOB (COCTaB W 3apsan sjpa, obiuee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHne UX MO0 JIEKTPOHHBIM CIIOSM);



KJIacCCU(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE DPEAKIINH
(10 YMCIly ¥ COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIULIOBOMY 3 (deKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
MOATBEPK/1asi OMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO [OJIFO
XUMHUYECKOTO 3JIeMeHTa 1Mo (opMmyjie COEAHMHEHMs, MAacCOBYIO IOJIO BEIIeCTBa B pPacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON PEaKIUU;
IIPUMEHSTh OCHOBHBIE OIIEPALIMM MBICIUTEIBHON AEATEIbHOCTU — AHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHne, cucTeMaTU3alnio, KJ1acCu(UKAIIUIO, BBIABICHUE TPUUUHHO--CIEICTBEHHBIX CBSI3eH —
JUISL U3Y4YEHHUs CBOWCTB BEUIECTB W XHUMHUYECKHX pEAKIHi, €CTECTBEHHO-HAyYHbIE METOMbI
II03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peasIbHbIN U MBICIIEHHBIH);
CJIeI0BaTh IpaBWJIaM I0JIb30BAHUS XMMMUYECKOHM MOCYJ0W U J1abopaTOpHBIM O0OpYyIOBaHUEM, a
Tak)Ke MpaBWJIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSMH MO BBITTOJTHEHHUIO
71a00pPaTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJTYYCHHI0 M COOMpAHUIO Ta3000pa3HbIX BELIECTB
(BogOpoa M KHCJIOpOJa), NPUTOTOBJICHHUIO DPACTBOPOB C OIpeneIEHHOW MaccoBOM aoiei
pacTBOpEHHOrO0 BEUIECTBa, IUIAHUPOBATb U IMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYe M KHUCIOT C TMOMOLIBI0 HHIUKATOPOB (JIaKMYC,
benondranens, METUIOPAHK U IPYTHE).
K konny oOyudeHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHHUOH, TPOCTOE  BEILIECTBO,  CJOXHOE  BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TETIOBON P PEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JMCCOLMAINS, PEAKIMM HOHHOIO0 OOMEHa, KaTalu3arop, XUMHUYECKOoe
paBHOBecHe, oOOpaTUMble U HEOOpaTHMbIE pEeaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIECHME, aJJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METAJUINYECKas ), KpUCTAIINYeCKast
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeneabHO
nonyctumas konueHtpanus [1JIK Bemectna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUM;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY ISl COCTaBJ€HMsSI (OpPMYJ BEIIECTB M ypaBHEHUN
XUMUYECKUX PEaKIUi;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, NMPUHAIIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIAcCy COECAUHEHHM IO
dopmynaM, BUJ XUMHYECKON CBA3M (KOBaJECHTHAs!, HOHHAsI, METAITMUYECKasi) B HEOPraHUYECKUX
COETMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COEAMHEHUMN, TUIT KPUCTAINTHYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIch Ilepuogmueckoro 3akona [I. M. MenneneeBa W JIEMOHCTPUPOBATH €ro
MOHMMAaHUE: OINMCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX SJIEMEHTOB: pazNiMyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», maneie u OobIIMe MEpUOJbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE



UMEIOTCA B MEPUOAMYECKONW TalNuIEe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, oOlee YuciIo 3JIEKTPOHOB M paclpeesieHue ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB AJIEMEHTOB
U UX COCOUHEHUH B IpejesiaX MajblX NEePHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHHS HUX
aTOMOB;

KJaccu(puUIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEaKUUU BELIECTB, IO TemioBoMy 3(¢ekTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEeUU(UIECKHEe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOXHBIX BEILECTB, MOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, IEJI0Ued U COJIeH, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peakUUil HOHHOIO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOLIINX
CYLIECTBOBAaHME T'€HETHUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIUYHBIX KIACCOB;

PaCKpBIBATh CYLTHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI IOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIINi;

IIPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOZMOXKHOCTH MPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa N0 (opMyse COEIUHEHHS, MACCOBYIO JOJIO BELIECTBA B PacTBOpPE,
IPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOnroaaTh MpaBUiia MOJb30BaHUS XUMHUYECKON MOCYI0M M 1a00paToOpHbIM 000pyLOBaHUEM, a
TaKXe MpaBujia OOpaIlEeHUsl C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTrIeKucioro rasa);

OPOBOJIUTH pPEAKLUUH, MOATBEP)KIAIOIINE KAueCTBEHHBIH COCTaB pa3IUYHBIX BELIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOpPHA-, OpOMMI-, HOAMI-, KapOoHaT-, gocdar-, cummkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIraHWYECKHUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEeMAaTU3aINI0, BBISBICHUE MPUUYNHHO-CIEJCTBEHHBIX CBs3ell — I U3y4eHMS
CBOWCTB BEIIECTB M XUMHUECKUX PpEaKIUil, €CTECTBEHHO-HAayyHble METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHNE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBII ).



3. TemaTH4ecKoe NJIAHUPOBAHKE ¢ YKA3AHHEM KOJHUYECTBA YACOB, OTBOJAMMBIX HA
ocsoenne Kaxnoit remor (Xumus 8§ K/IIACC)

DJIeKTPOHHBIE NU(POBLIE

Ne K-Bo Hara  [lara
/ Tema ypoka oGpa3oBaTelbHbIE
n/n yacoB = 1iaH  ¢akr pecypebt
[Ipenmer xumuun. Ponap XuMuu B KU3HU bubmmorexa IJOK
1 1 05.09
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
Bbubnnorexa [JOK
7.
2 ITousiTe 0 MeTOAAaX MMO3HAHUS B XUMHU 1 07.09 https://m.cdsoo.ru/f0d227¢
Ilpaxmuueckas paboma Ne 1 «Ilpasuna
3 abomul 8 1abopamopuu u Npuémsl 0OpauyeHus 1 12.09 Bubmorexa LIOK
p Aavopamop P 1 oopaty ' https://m.edsoo.ru/ff0d23dc
¢ 1a60pamopHuiM 000PYO0BAHUEM »
Yucteie BemecTBa 1 cMecH. CriocoOb! Bu6mmoTexa [IOK
4 5 1 14.09
pasneiieHus cMecen https://m.edsoo.ru/ff0d26ca
Ipaxmuueckas paboma Ne 2 «Pazoenenue
5 cmecell (Ha npumepe 04UCmKU NOBAPEHHOU 1 19.09 Bubmiorexa IOK
pumep P ' https://m.edsoo.ru/ff0d28¢8
conu)»
ATOMBI 1 MOJIEKYJIBL. bu6moreka [IOK
6 1 21.09
Bxoonasn KOHmMpOJIbHaA paﬁoma https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubnunorexa [JOK
7 1 26.09
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubamorexa [TOK
8 IIpocTele u cnoKHBIE BELIECTBA 1 28.09 https://m.edsoo.ru/f0d2a6e
bubanorexka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 03.10 https://m.cdsoo.ru/f0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIIECTB. - LOK
HOJIMOTCKA
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 05.10 hitps://m.edsoo.ru/f0d2cac
XUMUYECKHUX JIEMEHTOB
OTtHOcHUTENbHAs aTOMHAs Macca. Bbub6mmorexa LIOK
11 1 10.10
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.rw/ff0d323c¢
MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B Bu6nuoreka [JOK
12 1 12.10
COEIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosnb. MonspHas 1 17.10 Bubimnoreka [JOK
Macca ' https://m.edsoo.ru/ff0d5230
Ddusznueckre ¥ XUMHUUECCKHUE SIBIICHHUS. Bubmorexa [IOK
14 1 19.10
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycnoBus NPOTEKAHUS] XUMUYECKHUX Bu6nuoreka [JOK
15 . 1 24.10
peakuuu https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MaCChl BEIIECTB. - -
16 XUMHUUYECKUE YPAaBHEHUS 1 26.10 nomotexa I

https://m.edsoo.ru/ff0d3b88
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Brraucnenus KOJIMYECTBA, MaCChl BCIICCTBA I10

Bbubnnorexa [IOK

17 . 07.11
ypaBHeHI/IHM XUMHNUYECKUX peaKHI/II/I https://m.edsoo.ru/ff0d5708
Knaccudpukanuss XUMHYECKUX peaKIHii

18 (coenMHEHNUs, PA3I0KEHUS], 3aMELICHUS 09.11 Bubmnoreta LIOK

g 8 ) - past » SAMCIICHIA, ' https://m.edsoo.rw/f0d3 34
obmeHa

19 M. B. JIoMOHOCOB — yU4€HBIM-IHIIMKIIONEIUCT. 1411 Bubimnorexa [JOK
O0o01IeHre U cHCTeMaTU3alus 3HaHUH ' https://m.edsoo.ru/ff0d40c4

20 Konumponvnaa paboma Nel no meme 16.11 Bubinoreka [JOK
«Bewiecmea u xumuueckue peakyuu» ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.

21 Kucnopox — 351eMEHT ¥ TpOCTOE BEWIECTBO 21.11 Bubmnoreta LIOK
o JIOpoA 1 p 1 ’ ' https://m.edsoo.ru/ff0d448e

30H
Du3nyYecKne 1 XMMUYECKUE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHUE) 23.11 Bubmiorexa IOK

- JIOpoA 6p 1 1 » TOP ' ' https://m.edsoo.ru/ff0d4614
oHsITHE 00 OKCHUJIAX
CniocoObl MoTy4eHHs KHCIOpOo/ia B

23 71a00paTOPUH U TTPOMBIIIICHHOCTH 28.11 Bubmnorexa LIOK

I patop p ) ' https://m.edsoo.ru/ff0d497a
PUMEHEHHE KUCI0pO/ia
TemnoBoit 3 PexT XuMuIecKon peakiium,

24 30.11 bubanorexka [JOK
MOHSATUE O TEPMOXMUMHUYECKOM YPAaBHEHUH, : https://m.cdsoo.ru/f0d4790
3K30- U SHJOTEPMHUUYECKUX PEAKLMIX

)5 TormmuBo (He(Th, yroiab U METaH). 3arpsi3HCHUE 05.12 Bub6imnorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPEIOTBPALICHHS ' https://m.edsoo.ru/ff0d4c4a
Ipaxmuueckas paboma Ne 3 no meme

26 1l 6 ; B 07.12 bubarorexa [TOK
« Oﬂyquue u cobupanue Kuciopooa, usydeHue : https://m.edsoo.ru/fd4ac?
€20 ceoUCme»

7 Bonopon — »aneMeHT U mpocToe BELECTBO. 1912 Bu6nuoreka [JOK
Haxoxnenue B npupose ' https://m.edsoo.ru/ff0d4dd0

28 dusnyeckre U XUMUYECKIE CBOMCTBA 14.12 Bubmorexa [IOK
Bojopona. [Ipumenenue Bogopona ' https://m.edsoo.ru/ff0d4dd0

bubaroreka [JOK
19.12
29 IToHsiTHE O KHUCIIOTAX U COMSAX 9 hitps://m.edsoo.r/fdS0d2
bubnnorexa [IOK
21.12

30 Crioco0bI nostyueHust BOAOPO/1a B J1aOOpaToOpuu https://m.edsoo.ru/ff0d4dd0
Ipakmuuecxas paboma Ne 4 no meme

31 1l 6 J B 26.12 bubanoreka [JOK
« Oﬂyquue u cobupanue 6000pooa, uzydeHue . hitps://m.edsoo.ru/ f0d4F42
€20 ce0UCme»

32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo 28.12 https:/m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIHMYeCTBa BEIIECTBA

Bbubnuoreka [IOK

33 rasa 1o ero M3BeCTHOMY KOJIMUECTBY BEIIECTBA 09.01

Wi 00bEMY

https://m.edsoo.ru/ff0d55a0
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Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

" Bubmuorexa [TOK
34 peakuuu H'il OCHOBE 3aKOHA 00OBEMHBIX 11.01 https://m.edsoo.rw/f0dS708
OTHOIIICHUH Tra30B
. Bbubnnorexa [JOK
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 16.01 https://m.cdsoo.ru/f0d587a
o bubnmuorexa [TOK
36 CocraB ocHoBanui. [TonsTHe 006 MHIUKATOpPaAX 18.01 https://m.cdsoo.ru/f0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 o o e M 23.01 bubnuoreka [TOK
HEHACBIILIEHHBIE pacTBOPbI. MaccoBas 10J1st : https://m.cdsoo.ru/ f0ASbA0
BEILIECTBA B paCTBOPE
Ipaxmuyeckas paboma Ne 5 no meme
38 17 dené . 2501 Bbubnnorexa [JOK
« pueomvoeﬂemvte pacmeo;zoe c onpeoenénnou : https://m.cdsoo.rw/f0dScba
Maccootl 0oel pacmeopEeHHO20 8eulecmeay
39 Konmponvnaa pavoma Ne2 no meme BuGmorexa [JOK
«Kucnopoo. Booopoo. Booa» 30.01 https://m.edsoo.rw/ff0d6342
OKcuapl: COCTaB, KiaccuduKaIus, bubnuorexa [TOK
40 01.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 06.02 Bubmroreia LIOK
1 ’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHwusI: cOCTaB, KIaccudukanms, Bbubmmorexa LIOK
42 08.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHUYECKUE CBOMCTBA 13.02 bu6moreka [IOK
OCHOBaHUIA ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, Bubmmorexa LIOK
44 15.02
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
o bubaroreka [JOK
45 [Tonyuenne n XuMHU4YECKHE CBOMCTBA KUCIIOT 20.02 hitps.//m.edsoo.ru/f0dfec2
46 Conu (cpenHue): HOMEHKIIATypa, CIoCcoObI 2202 Bu6nuoreka [JOK
MOJIYYEHUS, XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
Ilpakmuueckas paboma Ne 6. Pewenue
IKCNEPUMEHMANbHBIX 3A0ay N0 meme Bubinorexa [JOK
47 27.02
«OcHoBHble K1aCCbl HeOPLAHULEeCKUX hitps://m.edsoo.ru/00ad9b7c
COCOUHEeHULL»
48 I'enernueckas CBsA3b MEXKY KJIacCaMU bubnuotexa LIOK
HEOPraHUYECKUX COCTUHCHUI 29.02 https://m.edsoo.ru/00ad9a50
. Bbubnuoreka [IOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 05.03 https://m.edsoo.r/00ad9ch2.
Konmponvnaa pavoma Ne3 no meme
50 "Ocnoenvle Knaccol Heop2anuuecKux 07.03 Bubnuorexa [IOK

coeounenuun'

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIACCUPUKAITUU

Bbubaunorexa [TOK
51 XUMHYECKHUX 3JeMEHTOB. [ToHsATHE O rpynmax 1 12.03 hitps://m.cdsoo.rw/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
IIepnoanueckuii 3axoH u [lepuoanueckas
52 crucremMa XuMu4deckux anemenToB /1. U 1 14.03 Bubmnoreta LIOK
T ' https://m.edsoo.ru/00ada52¢
Menaeneena
Bbubnnorexa [JOK
53 Ilepuobl, TpynIibl, TOATPYIIIBI 1 19.03 https://m.cdsoo.rw/00adas2e
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. 1 21.03 bubnuotexa LIOK
H3oTorbl ' https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB - o
o noaroreka IJOK
55 anemMeHToB llepuoanueckoit cucremsr . U. 1 02.04 https://m.cdsoo.rw/00ada6be
Menpeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
56 ero noJioxenuro B [lepuonnueckont cucreme /| 1 04.04 Bubmiorexa IOK
pHoa ’ ' https://m.edsoo.ru/00ada824
H. MengaeneeBa
3nauenue [lepuoanueckoro 3akoHa s . OK
bubmuoteka 1]
57 pa3BI/I}“I/I}I i{ayKI/I u npaktuku. [{. 1. Meneneen 1 09.04 hitps://m.cdsoo.ru/00adad6e
— Y4€HBIi, Me1aror U rpaKJaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa LIOK
58 1 11.04
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubarorexa [TOK
59 HMonnas xuMuueckas CBsi3b 1 16.04 hitps://m.cdsoo.ru/00adac34
bubanorexka [JOK
60 KoBanenTHas noJyisipHasi XuMU4decKas CBs3b 1 18.04 hitps://m.cdsoo.rw/00adaab8
bubnnorexa [IOK
61 KoBaseHTHas HenosipHasi XUMUYECKasl CBSI3b 1 23.04 https://m.edsoo.ru/00adaabo
bubaroreka [JOK
62 CreneHb oKHCIICHAS 1 25.04 https://m.edsoo.ru/00adae28
bubnnorexa [IOK
63 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 30.04 https://m.edsoo.rw/00adb076
bubaroreka [JOK
64 OKUCIHUTENN U BOCCTAHOBUTEIHN 1 02.05 hitps://m.edsoo.rw/00adb076
65 Konmpononas pavoma Ned no meme | 07.05 Bu6mmorexa [JOK
«Cmpoenue amoma. Xumuueckasn cé:13v» ' https://m.edsoo.ru/00adb486
. bubnnorexa [IOK
66 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1 09.05 https://m.edsoo.rw/00adb33c
67 Hmozoean konmponvnan paboma 1 14.05 https://m.eds0o.ru/00ad9cb2
68 O0o01IeHre U crucTeMaTu3alus 3HaHu| 1 16.05 https://m.edsoo.ru/ff0d61c6
OBUIIEE KOJIMYECTBO YACOB I10 68 21.05,
I[TPOT'PAMME 23.05
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Xumus 9 K/IIACC)

N; Tema ypoka K-Bo Jara | /lara DJIeKTPOHHBIE HU(POBLIE
n/n JacoB mian | pakr o0pa3oBaTebHBIC PeCypcehl
Ilepnonnueckuit 3akoH. [lepuonnueckas
1 CHUCTEMA XUMHYECKHX DJIEMEHTOB 1 05.09 brbmmorexa LIOK
) https://m.edsoo.ru/00adb59e
J.. Menneneena

) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB | 07.09 Bu6mnoreka [JOK
XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MMEPHUO/I0B ' https://m.edsoo.ru/00adb6b6
Knaccudukanust 1 HOMEHKIaTypa Bubnunorexa LIOK

3 1 12.09
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuuecKkou CBSI3U U TUIIEI 1 14.09 Bu6muorexa LIOK
KPUCTAIINYECKHX PEIIETOK ' https://m.edsoo.ru/00adbac6
Konmponvnaa pavoma Nel no meme

5 «Iloemopenue u y2nydienue 3HaHUL OCHOGHHIX 1 19.09
paszoenoe Kypca 8 Knacca»

6 Krnaccudukanus XHMHYECKAX PEaKIUi 10 | 21.09 Bubnuotexa IJOK
pa3IMYHBIM IPU3HAKAM ) https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKON pEeaKIIUH.

7 IToHsTHE O TOMOT€HHBIX U I'€TE€POIrCHHBIX 1 26.09 Brbmmorexa LIOK

p ) https://m.edsoo.ru/00adbe9a
peaKusx
[TonsiTue 0 XxuMu4YeckoMm paBHOBecuH. DakTOpHI,
8 BIUSIONINE Ha CKOPOCTh XUMHUYECKOU PEaKIINU U 1 28.09 Brbmmorexa LOK
m p peakn ) https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMHUYECKOTO PABHOBECHUS
Bubnmoreka IIOK

9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 03.10 hitps://m.cdsoo.rw/00adeade

10 Teopus 2NEKTPOIUTHYECKON JUCCOLMALIH. 1 05.10 bubmorexa LIOK
CuubHBIE 1 ClTaObIe 3JEKTPOIIATHI ' https://m.edsoo.ru/00adcd68

. bubnunoreka [JOK
10.1

1 Honubie ypasHeHUs peakimi ! 0.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIIOT U OCHOBAHUU B

12 BETE II TaBJIEHUI 00 DIIEKTPOIUTHUECKON 1 12.10 Bromorexa LIOK
CBCTC MpEAC © 00 IEKTPO ecKo ' https://m.edsoo.ru/00add5d8
JMCCOIAIIAN
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE

13 MpeACTABIIEHHI 00 DIIEKTPOIUTHUECKON 1 17.10 brbmmorexa LIOK

pea T MICKTpOJ ' https://m.edsoo.ru/00add8b2
IMCCOLMAIN
. Bubnuoreka IJOK
19.1
14 Tonstue o THAPOTHM3E COIeH 1 9.10 https://m.edsoo.ru/00add9d4
. Bbutnuoreka IIOK
24.1

15 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 1 4.10 https://m.cdsoo.rw/00addd 12
Ilpaxmuueckas paboma Ne [. « Pewenue b K

16 D p 1 26.10 nommroreka 11O

IKCnepumenmaibHovlx 3a0auy

https://m.edsoo.ru/00addbfa
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Koumponvnasa paboma Ne2 no meme

Bubmmoreka IJOK
17 «Inekmpoaumuyeckas OucCCouuayusi. 07.11 https://m.edsoo.rw/00addec
Xumuueckue peakuyuu 6 pacmeopax»
18 OO01mast XxapakTepuCTHKA TAJIOTCHOB. 09.11 bubnuoteka IJOK
XUMHYECKHE CBOWMCTBA Ha ITPUMEPE XJIopa ' https://m.edsoo.ru/00addfe2
19 XJIOpOBOI[OpOII. ConsHas KUCJIOTa, XUMHYECKHE 1411 Butnuoreka IIOK
CBOIiCTBa, NoJTydeHue, MPUMEHEHHE ) https://m.edsoo.ru/00ade104
Ilpaxmuueckas paboma Ne 2 no meme
20 «llonyuenue conanou Kuciomol, uzyyenue eé 16.11 Bubmrorexa LIOK
y Y aid ) https://m.edsoo.ru/00ade348
ceolUCme»
Bbruncnenus no ypaBHEHUSM XUMHUYECKUX
21 €aKIIMil, eclIi OJIMH U3 PEarcHTOB JaH B 21.11 Bubmorexa LIOK
p 6 1uH, A p A ' https://m.edsoo.ru/00ade488
M30bITKE
2 OO0m1as xapakTepucTuka 3J1eMeHTOB VIA- 2311 Bu6nmnoreka LIOK
IPYIIIBI ) https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxxnenue cepol 1 €€ coeAMHEHUN B IPUPOIE 28.11 Bubmrorexa LOK
a pv o PUPOJE. ) https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u 3011 Bbubnuotexa IJOK
XUMHUYECKHUE CBOIMCTBA ) https://m.edsoo.ru/00ade802
25 Oxkcunsl cepol. CepHas KucnoTa, GU3MYECKue U 05.12 Bbubnuotexa IJOK
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE ' https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBIIIJICHHOTO CITOC00a OTYYECHUsI CEPHOU 07.12 bubmorexa LIOK
KUCIIOThI. XMMHUYECKOE 3arps3HEHHE ' https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpebl COEAMHEHUSIMU CEPBI
27 Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTa 1212 Bubmmoreka LIOK
peaxiuu ) https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JIeMEHTOB V A-
28 rpynnsl. A30T, paCOpOCTPAHEHUE B IPUPOIE 14.12 Bubamorexa [OK
PYTIBL. » pactipoctp . PHpOZE, ' https://m.edsoo.ru/00adecab
du3NYecKre U XUMUYECKUE CBOMCTBA
29 AMMHUak, ero Gpu3nuecKue 1 XuMUYeCKUe 19.12 Bu6muoreka [JOK
CBOMCTBA, MOJIy4€HHE U IPUMEHEHUE ' https://m.eds00.ru/00adf004
30 Ipakxmuueckasa paboma Ne 3 no meme 2112 BuGmmorexa LIOK
«llonyuenue ammuara, usyuenue e2o C60UCME) ' https://m.eds00.ru/00adf130
31 A3oTHas kucnora, e€ Gpusndeckue u 26.12 Bbubnuoreka [JOK
XUMHWYECKHE CBOMCTRA ) https://m.edso00.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B
. bubnmoreka [JOK
32 Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH. 28.12

XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl

https://m.edsoo.ru/00adf518
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COCAMHCHUAMH a30Ta

®Dochop. Okcun dpocdopa (V) u pochopuast

33 KUCIIOTa, (PU3NYECKHE U XUMHUECKUE CBOMCTBA 09.01 bubmiorexa [OK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJIyYeHHUE
Hcnonp3oBanue pocharoB B kauecTBe

34 6 53 11.01 Bubmuoreka [IOK
MHHepaﬂB}EHX YAOOPCHHUH. SarpASHCHHC ' https://m.edsoo.ru/00adfc20
NPUPOIHON cpeapl hocharamu

35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, 16.01 Bbubnuotexa IJOK
bU3HYEeCKHe U XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00adfd9¢
Oxkcuppl yraeponaa, ux Gpusndeckue u

36 R - 35 R o 18.01 Bubnuoreka IIOK
XUMHUYECKHE CBOMCTBA. DKOJOTUYECKH . https://m.cdsoo.ru/00adfebe
po0JIeMBbI, CBsI3aHHBIE C OKCUAoM yrieposa (IV)

. Bubnuoreka IIOK
23.01

37 YronbHas KMCIIOTa 1 ¢ comu https://m.edsoo.ru/00ae006¢
Ilpaxmuueckas paboma Ne 4 no meme

38 "llonyuenue yenexucnozo easa. Kauecmeennas 25.01 bubmrotexa [OK

y Y ‘ ' https://m.edsoo.ru/00ae027¢
peakyus Ha KapboHam-uon"

39 [TepBoHavabHBIC TOHATHS 00 OPraHUYECKUX bubnuoreka [JOK
BEILIECTBAX KaK O COCIMHEHUAX YIIepoaa 30.01 https://m.edsoo.ru/00ae054¢

. Bubnmoreka IIOK
01.02

40 KpemHuid 1 ero coeunenms https://m.edsoo.ru/00ac080a
Ipaxmuueckas paboma Ne 5. Pewenue

4] , d 06.02 Bubnmoreka IIOK
9 cnepuMVeHmanbelx 3a0au no meme . https://m.cdsoo.rw/00acOb2
«Baoicnetiuue nememanivl u ux cO€OUHEHUs»

£ Konumponvnaa paboma Ne3 no meme 08.02 Bubmmorexa [JOK
«Basicnetimue nememainl u UX cOeOUHEHUS) ' https:/m.edsoo.ru/00ac0el18
OO01mas xapakTepUCTHKA XUMUYECKUX

43 AJIEMEHTOB — METaJUIOB. MeTaminueckas CBsi3b 13.02 Bu6muoreka [JOK
Y METaJUTNYeCKast KpHCTAIUTMYECKas peIETKa. ' https://m.edsoo.ru/00ac103e
dusnyeckue CBOKMCTBAa METAIIIIOB
XUMHUYECKUE CBOWCTBA METAJLIIOB. . oK

. . bubmmorexa 11
15.02

44 DNEKTPOXUMHUYECKUH Psijl HAIIPSHKEHUN hitps://m.edsoo.ru/00ac] 156
METaJIOB
OO6mue cnocoOb! MOTYYEHUST METAJLIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSM 20.02 Bbubnuorexa IJOK
XUMHYECKHX PEaKIUii, €CIIN OJIMH U3 PEarcHTOB ' https://m.edsoo.ru/00ael 156
COJIEPKUT IPUMECH

bubnuoreka IJOK
22.02
46 TonsTHE 0 KOPPO3MH MCTAIIOB https://m.edsoo.ru/00ae1278
Bubmmorexa IIOK
47 [[lenoyHble METATITBI 27.02 nommorera L1

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48

OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS

https://m.edsoo.ru/00ae14b2

29.02
[[lenoyHO3eMENbHBIE METAIIIBI — KAIBIIUN U bubnmorexa [IOK
49 . 05.03
MarHuu https://m.edsoo.ru/00aec15e8
. Bubmuoreka [IOK
50 Baxkueiinine coefMHEHNS KaJIbIU 07.03 https://m.cdsoo.rw/00ac] 5e8
51 0O00011eHre U cUCcTEMaTU3ALNS 3HAHUI 12.03
. . Bubnuoreka IIOK
52 JKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHEeHHUs 14.03 hitps:/m.cds0o.ru/00ac1886
Ilpaxmuueckas paboma Ne 6 no meme Bubnunorexa LIOK
33 . ., 19.03
7Kécmkocmv 60061 u MemoOobl e€ ycmpaneHus. https://m.edsoo.ru/00aclac8
o Butnuoreka IIOK
>4 Ammomunmit 21.03 https://m.edsoo.ru/00aelc64
. Bubnuoreka IIOK
55 AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA 02.04 https://m.cdsoo.rw/00ac] c64
bubanoreka [JOK
>6 Keneso 04.04 https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U conn kene3a (1) u 09.04 Bubnunorexa [IOK
xenesa (110) ' https://m.edsoo.ru/00ae35¢6
58 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 11.04
Ipaxmuueckas paboma Ne 7. Pewenue
59 IKCNEePUMEHMANbHBIX 3A0a4 NO meme 16.04 Bubamorexa LIOK
P . ' https://m.edsoo.ru/00ae3de8
«Baorcnetiuue memanivt u ux coeouneHusL»
Bbruncnenus no ypaBHEHUSAM XUMHUYECKUX
60 peaKIuii, €ClI OJMH U3 PEareHTOB JIaH B 18.04 bubanoreka [JOK
M30BITKE UITU COJEPIKUT MpUMecH. Brruncienus ' https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOAYKTa peaKun
61 O0001IeHne U cCUCTEMaTU3aINS 3HAHUH 23.04
62 Koumponsnas paboma Ne4d no meme 25 04
«Basicneiimue memanivl u ux cOeOUHEHUA)» '
BemiectBa u Matepuaibl B IOBCETHEBHOM KU3HU Bu6muoreka [JOK
63 30.04
4eJI0BeKa https://m.edsoo.ru/00ae350
. Bubnuoreka IIOK
02.05
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp XxmMuM B pelIEHUH SKOJIOTHYECKHUX 07.05 bu6morexa LIOK
npobiieMm ) https://m.edsoo.ru/00ae4270
bubnuoreka I[IOK
66 Hmozoean konmponvnas paboma 09.05 https://m.cdsoo.rw/00ac0d0a
. Bbubnuoreka [JOK
14.05
67 O0o01IeHre U crucTeMaTu3alus 3HaHu| https://m.edsoo.rw/00adb33c
. bub. OK
68 O0001IeHne 1 cucTEMaTU3aINS 3HAHWUI 16.05 nosmorexa I

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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