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HOACHUTEJIBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOT' O NIPEJMETA «XUMUS»

3HaHue XUMHUU CILYKUT OCHOBOM e dbopmupoBaHus MHUPOBO33pEHUI
oOyyJaromerocsi, ero MpeaCTaBICHU O MaTepUAILHOM €IMHCTBE MHpPA, BAKHYIO POJIb UIPAIOT
dbopMupyeMble XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHH H 00 3BOJIOIUHU
BEIIECTB B TPHUPOJIC, O MYTAX PEHICHUS TIOOAIBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI
YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTHYECKOM, MHUIIEBOM M IKOJOTHYECKON O€301acHOCTH,
po0IeM3apaBOOXPAHCHUS.

W3yuenne XuMHH: CHOCOOCTBYET pealu3aliil BO3MOXKHOCTEH JJISi CaMOpPasBUTUSL U
(dbopMHUpOBaHHS KYJIBTYpPBI JTHYHOCTH, €€ 00meld W (yHKIMOHAIHHOW TPAMOTHOCTH, BHOCHUT
BKJIaJ B ()OPMUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 0O0y4JarommXcsi, HAaBBIKOB UX
CaMOCTOSITENIbHOM y4eOHOM NeATENIbHOCTH, SKCTIEPUMEHTAIIBHBIX U UCCIIEI0BATENbCKUX YMEHHH,
HGO6XOI[I/IMI)IX KaK B HOBCG)IHGBHOI\/’I KHN3HHU, TaK U B HpO(i)eCCI/IOHaJII)HOI;'I JCATCIBbHOCTH,
3HAaKOMUT CO CHGHI/I(bI/IKOI\/JI HAay4YHOI'0 MBIIIJICHU A, 3aKJIaABIBA€T OCHOBBI LICJIOCTHOI'O B3TJIAAa HA
CANHCTBO IMPUPOJBI W YCJIOBCKA, MABJIACTCA OTBCTCTBCHHBIM JTallOM B q)OpMHpOBaHI/II/I
€CTECTBEHHOHAayYHOM  I'paMOTHOCTHM  OOy4aromuxcsi;  CrocoOCTByeT  (OpPMUPOBAHHUIO
IHEHHOCTHOI'O OTHOMICHHUSA K €CTECCTBCHHO-HAYYHBIM 3HAHUAM, K IMPHUPOAC, K YCIOBCKY, BHOCHUT
CBOM BKJIAJl B 9KOJIOTHUYECKOE 00pa30BaHKE 00yJaIOIUXCS.

HEJIX U3YUEHUSA YUYEBHOI'O IPEJIMETA «XUMMUS»
[Tpu n3yyeHnn XUMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BAYKHOE 3HAUCHHE
MPHOOPEN TaKue HesIH, KaK:
- opMupOBaHEe HHTEIUIEKTYAIBHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY NPUHSITHIO PEIICHUH, CIIOCOOHOH aIanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH,
- HAIPaBJICHHOCTh 0OYYCHHS HA CUCTEMaTHYECKOE TPHOOIIEHNE 00YyJaroImMUXCcs K
CaMOCTOSITEIILHOW TTO3HABATEIBHON JICITEIPHOCTH, HAYYHBIM METOAaM TIO3HAHMUS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;
- oOecrieueHre yCIOBHiA, CIIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YIAFOIIUMHUCS OTIBITA
pa3zHO0Opa3HOM JEATEIILHOCTH, TO3HAHUS U CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHH ), HMEIOIINX YHHBEPCATbHOE 3HAYCHHUE JUTSI PA3JIMYHBIX BUIOB JCATEIBHOCTH;
- opmupoBanue o0mIeH HYHKINOHATLHON M €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSCHATh U OLICHUBATh SBJICHHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Yysl 3HAHUS U OTIBIT,
MOJTyYCHHBIC TP U3YYCHUH XUMUH, IPUMEHSTH UX IIPH PEIICHUH MPOOJIEM B MTOBCETHEBHON
KHU3HU U TPYJIOBOU JICATEILHOCTH;
- XMMHWYECKHX 3HAHWUU JIJISl BBIPAOOTKH KOJIOTHUECKH I11€7IeCO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBO# IESITEIBHOCTH B IIEIIIX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH TPUPOTHOM
Cpepl;
- pa3BUTHE MOTHUBAIIMK K OOYUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHsI O0IIICUEIIOBEYCCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuIis ¥ HAMPaABICHHOCTH JaibHeHIIero ooy4eHusl.

MECTO YUEGHOI'O IPEJIMETA «XUMUS» B YYEBHOM IIJIAHE
Ha u3yuenue npeamera «Xumus» B 8-9 kinaccax orsoautcs 136 yacos: B 8 kiacce — 68 gacoB (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COILEPKAHUE YYEBHOI'O IIPEJIMETA

8 KUIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHME BemecTs. [loHsTre o metoaax
no3HaHus B Xumuu. Yucteie BemecTBa 1 cMecH. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 5JeMEHTbl. CHMBOJIBI XUMUYECKHX DJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemecTB. OTHOcHUTeNbHAass aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KonnuecTo Bemecta. Moisib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

dusznueckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakiuus U e€ TpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTOpHBIM OOOpPYIOBAHHEM, M3yUYEHHE W ONMUCAaHWE (DU3UYECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTON) SIBJIEHWH, HAOI0IeHNE U
OTMCaHKE NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pas3iioskeHue caxapa, B3auMOJIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE kele3a ¢ pacTBopoM cosii meau (I1), m3ydenne crmocoOoB pa3aesieHusi CMecei:
C TOMOIIBI0O MarHuTta, (QUIBTPOBAHWE, BbIMApUBAaHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM CONM, HAOJIIOACHHE U ONUCAaHUE PE3YJbTaTOB IMPOBEICHUS
OTMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MacChl, CO3[aHUEe MOJeNed MOJEKYI
(IIapocTepIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu ropeHust).
Oxcuppl. [lpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUsS KHUCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE pEaKIuHu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. Haxoxaenue Boiopoaa B mpupo/e, husnueckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kucinotel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Js BEUIECTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHUA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolie (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpa3zyronie. Homenkarypa
okcu10B. DU3nyeCcKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXY KJIacCaMU HEOPTraHUUECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HHMKHOBEHHUS M MPEKpalleHUs TopeHus (moxapa), O3HAaKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO MCTIOJH30BAHUE BUICOMATEPUAIIOB), HAOIIOACHIE 00pa3Il0B BEIIECTB KOJUYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M Kajbl[eM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3anMoeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT ¢ METaJIIaMH, PEaKIIHA
HENTpaau3aluy, MoJiydeHue HEPaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyTruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 33Jay 1o TeMme «Baxueine Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepumoamyeckasi cucrema xumuuyeckux 3jaemento JI. H.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIACCU(PHUKAIIUN XUMUYECKUX JIEeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
3JIEMEHTOB (LIEJIOYHBIE U IEI0OYHO3EMENIbHBIE METAILJIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB J[. M. MenneneeBa. Ilepuonbr u rpynmbl. Duzndeckuii CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
obosiouek aromoB TmepBeix 20 xumuueckux snemeHToB Ilepmommueckoit cuctemsr JI. M.
MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro nojioxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3akona u Ilepuoauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp okucneHus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs! okucienus
U BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOPAMH KHCJIOT U ILIEJIOYEH, NMPOBEJEHHUE OIBITOB, WIIKOCTPUPYIOLIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4Cpe3 UCII0JIb30BAHNEC KAK O6H_II/IX CCTCCTBCHHO-HAY4YHbIX HOHSITI/If/’I, TaK U HOHSITI/II>'I, SABJIAKOHIUXCS
CUCTCMHBIMU JJId OTACIIbHBIX MPCAMETOB €CTCCTBCHHO-HAYYHOTI'O IIUKIJIA.

OO01ue ecTecTBEeHHO-HAYUHBIC TOHSATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIU3,
CUHTE3, KIAcCU(PUKAIUs, MEPHUOJUIHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBAHNE,
HU3MEpEHUE, MOJICITb, SIBJICHHUC.

®duszuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWI, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUI 3apsi, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIMYMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383161, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC
BemecTBo M XMMHUYECKas peaKkuus

[lepnognueckuit 3axkoH. Ilepmommueckas cucrema xumuyeckux osnemeHtoB [J[. U
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJlbLIHs W HUX COCAUHEHUH B COOTBETCTBUM C
ITOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoii cucreMe U CTPOEHHEM HX aTOMOB.

Crpoenue BemecTBa: BHUABI XMMHUYECKOM CBSA3M. THIBI KPHUCTAJUIMYECKHX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU M BUJA XUMHUYECKON CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACcCaM HEOPraHMYECKHX COCIMHEHUMN, NCHETHYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YUYaCTBYIOUIMX B pEaKIMH BEILECTB, 110 TEIIIOBOMY 3P HEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMUMUYECKUX D3JEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHIO KaTajaus3aropa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. [londarue o xumuueckom paBHOBeCHH. PaKTOPBI, BIUAIOIME HA CKOPOCTh XUMUYECKOU
peaKuuy U MOJI0XKEHUE XMMUYECKOIO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHn3M JUCCOLMALMU BEIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH CBs3U. CTeneHb
aucconanuu. CUIIbHbBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[ToHATHE O THIPOIU3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHE C MOJECISMM KPHUCTAIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIE0BAaHUE 3aBUCHUMOCTU CKOPOCTM XUMHMUYECKOW pPEAKUUU OT BO3ACUCTBUSA PA3IMUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, LIeJIouei U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BIIE0 MAaTEPHAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs peaklUuii HMOHHOro oOMeHa (oOpa3oBaHHME Ocajka,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -



BOCCTaHOBUTEJIbHBIX pEaKUUl (FOpEeHHE, peakluu pPa3JIoKEHMs], COCAUHEHUs), paclo3HAaBaHUE
HEOPraHUYECKUX BELIECTB C IIOMOUIbI0 KAuyE€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIEPUMEHTAJIbHBIX 3aa4.

HemeTajuibl 1 MX coeJUHEHHS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C METaUlaMM, HEMETaJlIaMH,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTeneHu okucieHusd. CTpoeHue u (pu3MuecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOpPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KuCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmume Kak mpeacTaBUTENs Kilacca KUCIOT U clienupuieckre). XuMHUUECKUE PeaKkiiuu, JeKale
B OCHOBE ITPOMBIIIJIEHHOTO CII0CO0a MOTy4yeHus! cepHOU KUCIOThI. [IpMeHeHne cepHOM KUCIOTHI.
Conu cepHOMl KHCJIOTHI, KaueCTBEHHas peakuus Ha cynbhar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B IPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpellbl COCAMHEHUSIMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OOmiass xapakTepucTuka 3yeMeHTOB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKue
CBOMCTBA, MoJlyueHue U npuMeHenue. Conu aMMOHUS, UX (pU3nUecKre U XMMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IOJydeHHE,
¢bu3uYecKkue W XHUMHYECKHME CBOMCTBAa (0OIIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cneun¢uyeckue). Vcnonap3oBaHne HHUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIoTpOmHBIE MOIUDUKAITUN
dbocdopa, dusnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XMMHUYECKHE CBOiicTBa, mosyudeHue. Vcnosab3oBaHue ¢ochaToB B KauyecTBe
MUHEPaJbHBIX YA0OpEHH.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHCICHUS. YTIJIEepo, alUIOTPOIHbIE MOJU(PUKALIUY, PACIPOCTPAHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, Mx (pU3NYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBbIE OPraHU3MBI,
[IOJIydeHHEe U IPUMEHEHHEe. DKOJIOrHnYecKue MmpobiemMsl, CBsi3aHHbIE ¢ OKcuaoM yriepoga (IV),
TUnoTe3a rio0ajabHOr0 MOTEIJICHUs KIUMara, MapHUKOBbIM 3¢ ¢ekT. YroiapHas KHciaoTa U eé
CONM, UX (pU3MUECKHMe M XMMMYECKHE CBOICTBa, NOJydyeHHEe M npuMmeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uOHBI. Vcrosib30BaHie KapOOHATOB B OBITY, MEUIIMHE, IPOMBILIIIEHHOCTH
U CEeJIbCKOM XO3sICTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeraH, TaH, 3THJIEH, alleTUJICH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YTJI€BOAOPOIOB (Yrojb, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJb
B OBITY M NPOMBINUIEHHOCTH. [loHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJI€BOJAaX — W HMX POJM B XU3HU 4YejnoBeKa. MarepuanbHOE €JUMHCTBO OPraHUYECKHX U
HEOPraHMYECKHUX COCIUHEHM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M TpPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCTIOJIb30BAHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:
u3yueHre oO0pa3loB HEOPraHWYECKHX BEIECTB, CBOWCTB COJSIHOM KHCIOTBHI, TNPOBEACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe W XMUMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCJMHEHHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpHasoB), HaONIOJEHHE TMpollecca OOyriMBaHUS caxapa TOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, (pochopa W UX COEAUHEHMI
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHHUA U (ocaT-uoH U U3y4eHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEpUANIOB), M3Y4Y€HHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM NMPOTHUBOTra3a, NoJydeHne, COOMpaHue, paclio3HaBaHNe U U3yYeHHEe CBOWCTB
YTJIEKUCIIOro rasa, MPOBEJeHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUHEH CHJIMKaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeillne HeMeTauibl U uX
COETUHEHUS.

MeTaJuibl M X COCIMHEHUS

OO011as XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH UX MOJIOKEHUS
B Ilepuoamyeckoii cucrteMe xumudeckux snemeHtoB JI. M. MenneneeBa u CTpoeHUsS aTOMOB.
Crpoenue meramioB. Meramnyeckas CBsA3b M METAUIMYECKas KPUCTAIMYECKAs pEeHIETKa.
DJIEKTPOXUMUYECKUN PAl HAOPSKEHUM MeTaioB. DU3MYECKHE W XMMHUYECKHE CBOWMCTBA
MetaioB. OOme cnocoObl notydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METasIoB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTaib, YyryH, JIOPaTIOMUHUNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THAPOKCUABI HATpUd U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[{enouyHo3eMeNnbHbIE METAIBI MATHUN U KalbIUil: oJ0)KeHue B Ileproanueckoit cucreme
xumuyeckux snemeHtoB Jl. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIEHUE B IMPUPOJIE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeilne coequHEHUs KalbIus
(oxcun, rugpokcu, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaXOXJAeHHUE B npupoje. Ouznueckre U XUMHUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTroMa, HaxoKJAeHHe B npupoje. dusnueckne U XUMHYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMH METaJUIOB U CIUIABOB, MX (PU3UUYECKUMHU CBOWCTBAMH, U3yueHHE
Pe3yabTaTOB KOPPO3HH METAIIOB (BO3MOXKHO MCIIOIB30BaHHE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUS OKCHJA Kajgblusl W HaTpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpO/€  (BO3MOXHO  MCIOJb30BaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX pPEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kaublus (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUAIIOB), HCCIENOBaHNE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3314 I10
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIISCTB M XUMHUYCCKUX peakiui B ObITy. [lepBas moOMOIIb NMPU XUMHUYECKUX OXKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:
n3y4eHue 00pa3lioB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPUAIBI).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MMOHSATUHN, SBIISIOIIUXCS
CUCTEMHBIMU JJIs1 OT/IEIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIN (PaKT, rTUNOTE3a, 3aKOH, TEOpUs, AaHAJIU3,
CHUHTE3, KIacCU(pUKaIus, MNEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIelb, sIBJICHUE, TApHUKOBBIN 3(PPeKT, TEXHOJIOT U, MaTepUabl.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoOe COCTOSIHHE BEIIECTBa, TIas,
pacTBOp, paCTBOPUMOCTD, KpUCTAIITNYECKasl pelETKa, CIIIaBbl, PU3NUECKUE BETUUUHBI, €TUHUIIbI
M3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, COJHILE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBHI, MMTaTeNIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIBl, TOPHBIE MOPOJIBI, TOJE3HbIE MCKOMAEeMEbIE,
TOIUTUBO, BOJIHBIEPECYPCHI.



IIJTAHUPYEMBIE PE3YJIBTATDBI

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMH I[EHHOCTSIMH, MPUHSATBIMA B OOIICCTBE MpaBWIAMA U HOPMaMH IOBEIACHHS U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COMATTU3AINHN O0yIarOIIIXCS.

JIMIHOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACIIUPECHUE OIBITA JIECATSIHPHOCTH Ha €6
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(POpPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSAX 00 YCTpOHCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHUSI O CONHUAIBHBIX HOPMAax W IPaBWJIAX MEKIUIHOCTHBIX OTHOIICHHWH B
KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIG3HOHM, y4eOHO-
HCCIIeIOBATEIILCKOM, TBOPUYSCKON U IPYTUX BHJAX JCATECILHOCTH, TOTOBHOCTH K Pa3HOOOpa3sHOU
COBMECTHOH JICATEIIBHOCTH IPHU BBITTOJIHCHUU YYECOHBIX, ITO3HABATEIBHBIX 3aJ1a4, BBITOJHCHUN
XHUMHYCCKUX SKCIIEPUMEHTOB, CO3JIAaHUU YUCOHBIX MPOCKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOTIOMOIIM B TIPOIECCe ATOM YYeOHOHW JICSITEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MTOBEJICHUE U IMTOCTYIIKH CBOMX TOBAPHINEH C TIO3UIIMH HPABCTBECHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCIICJACTBHI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMA:

MHPOBO33PEHUYCCKHUE  NPEJICTABICHHS O  BEIIECTBE W XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIIAIONIAE OCHOBY IS
MMOHUMAaHMS CYITHOCTH HAyYHOU KapTHHBI MHpPA, ITPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IIPUPOJIbI, B3aUMOCBSI3SX YESIIOBEKA C MPUPOTHOM CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
3THX 3aKOHOMEPHOCTEHH;

MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IIOJIydCHHE HOBBIX 3HAaHUH MO XHMUH,
HEOOXOIUMBIC 11 OOBSICHEHHs HAOIIOJaeMbIX TPOIECCOB M SBICHUH, IO3HABATCIIBHOM,
MHGPOPMAIIMOHHOM ¥ YUTATEIBCKOW KYJIbTYPbhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHOM pabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMU
HH()OPMAMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO M TIO3HAHUIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B AajbHEHIIEM;

4) popMuPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEeHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHWE TMOCIEJACTBUI M HENPHUITHE BPEAHBIX MPHUBBIYCK
(ynoTpebnieHuss ankoroiisi, HApPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP OOpaIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTHYECKOMY M3Y4YEHUIO MpodeccHii 1 Tpyaa pa3iudyHOro poja, yBaXEHHE K
TPYAY U pe3ylbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YHCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH TI0 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIBHON TPACKTOPHH IPOIOIDKEHHS
o0Opa3oBaHusi ¢ Y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOro0 BOCIIMTAHMS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHKE LIEHHOCTH COOJIIO/IEHUS MPaBUJl OE30IACHOTO MOBEJAECHUS IPU paboTe C BEILIECTBAMH,
a TaK)Ke B CUTYaLUsAX, YTPOKAIOIINX 370POBbIO U KU3HHU JIO/IEH;

CIIOCOOHOCTH NMPUMEHSTH 3HaHUS, I0JTy4aeMble IPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKpYKAOWEW NPUPOJHOW CpENoW, IS TMOBBIIICHUS YPOBHS SKOJOTMYECKOUN
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed X pelieHUus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMeTHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE s (OPMUPOBAHHUS
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaIMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpbIe OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornyeckue 1eHCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENATH UX XapaKTepHbIe IPU3HAKHU, YCTAHABJIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BAaTh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH U1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMuU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACAYKTUBHbIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKIIFOUEHNS;

YMEHHE MPUMEHSITHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBaTh IIUPOKO
MpUMEHSeMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKLUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA!

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTAa IIO3HAHHUSA, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS THUIIOTE3bl IO MPOBEpPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

NpuoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpoIlecca, CAMOCTOSTENILHO TPOrHO3UPOBATH €T0
pe3yiabTatr, (opMyIupoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOJAETaHHOM padoTe.

Padora ¢ undopmanueii:



yMeHHUE BbIOMpPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XHMUYECKOTO COJIepKaHus, CIIpaBOYHbIE ocoOus, pecypcsl IHTepHETa), KPUTHUECKU OIICHUBATh
MPOTHBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE IPUMEHATH PAa3IMUHbIE METOJIbI M 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO MCIIOIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHuKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpU PELIEHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE y4yéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbIEe 1eCTBUA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Hauboee 3¢ GeKTUBHBIE CIIOCOOBI pelIeHNs y4eOHbIX 1 TO3HABATENIbHBIX 33124, CAMOCTOSTEIbHO
COCTaBJIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JACHCTBUIM MPU BHIIOJTHEHUH 33 JaHH
C yu€TOM IOJIyYEeHHUS HOBBIX 3HAaHUM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIHSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asiBICHHOM 1I€JH, YMEHHUE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeylaraeMble B YCIOBUH 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOEHHIO OOS3aTENBHOTO  COJACPIKAHUA,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHUS W CHOCOObI JeWCTBUH, crenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
®  PacKpbIBATh CMBICT OCHOBHBIX XUMUYECKUX MMOHATUI: aTOM, MOJIEKYJIa, XHMUYECKHI DIIEMEHT,

IIPOCTOE BELIECTBO, CI0’KHOE BELIECTBO, CMECH (OHOPOAHASI U HEOAHOPO/IHAS ), BAICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi J0JI1 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MOJISIPHBIH 00BEM, OKCH,
KHCJIOTa, OCHOBAaHHUE, COJIb, AIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHMS, XMMHYecKas
peakiusi, Ki1accu(UKalus Peakiyii: peakiuu COSAMHEHHUS, PEaKIUU Pa3oKEHUs, PEaKIHu
3aMEIICHUs, peakuu OOMeHa, 9K30- M HHIOTEPMHMUYECKHE PEaKIMH, TEMIoBOH 3¢pdeKT
peakiuu, SApO aroMa, SJEKTPOHHBIM CIOW aTroma, aTOMHas OpOWTanb, pajuyc aroma,



XMUMMUECKas CBA3b, OJISIPHAS U HEOJISIPHAsI KOBAJIEHTHAS CBS3b, MOHHAS CBSA3b, HOH, KATHUOH,
aHWOH, PaCTBOP, MaccoBasl J10J1 BELIECTBA (IIPOLIEHTHAs! KOHIIEHTpAlHsl) B pacTBOPE;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATUN U IPUMEHATH 3TH NOHSATHUS
IIPY OIIMCAHUM BELLIECTB U UX NPEBPAIICHUIL;

WCIOJb30BaTh XUMUYECKYI0O CUMBOJIUKY JUISi COCTaBIICHUS (DOPMyJ BEIIECTB W ypaBHEHHIA
XUMHUUYECKUX PEAKIIMIL;

OTIPEJENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COSANHEHHSIX, IPUHAUIEKHOCT BEIIECTB K ONpPEACIEHHOMY Kilaccy
coequHEeHUH 10 (QopMynaMm, BHJ XUMHUYECKOH CBs3M (KOBAJIEHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpsiBaTh cmbica llepuoamueckoro 3akona JI. . MeHneneeBa: IE€MOHCTPUPOBATH
MMOHMMAaHHE MEepPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX DJIEMEHTOB OT HX
nosoxkeHus B Ileproanueckoit cucteme, 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOTa/ipo;

OTMCHIBATh U XapakTepus3oBaTh TabiauuHyto ¢opmy Ileproandeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3MuaTh MOHATHS «IJIaBHAsI OArpymnmna (A-rpymnmna)» U «11o0oyHas HoArpymnna
(b-rpymma)», Masible U OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuoanueckas cucrema xumuueckux odinemeHtoB JI. M. MenpaeneeBa» c¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCIO 3JIEKTPOHOB U pacHpe/iesIeHre UX MO 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(PUIIMPOBATh XUMHYECKHE DSJIEMEHTbl, HEOPraHWMYeCKHEe BEIECTBA, XUMHUYECKHE
peaxuuu (1Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, IO TEIUIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMMCHIBATh) OOLIME XUMUYECKHE CBOIMCTBA BEILIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKAAsd ONKMCAHME MPUMEpPAaMU MOJIEKYJSIPHBIX YPABHEHMM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIHil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KadeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH NPOTEKaHUS XUMUYECKUX IIPEBPALICHUI B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO JOJIIO
XUMHUYECKOT0 JIEMEHTa M0 (opMyJie COEUHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUHY;

IPpUMCHATHE OCHOBHBLIC OII€palun MBICIIMTEIILHO M JACATCIbHOCTH — aHaJIu3 MW CHHTES,
CpaBHCHHUC, O606IHCHI/IG, CHCTEMAaTU3alHuIo, KJ'IaCCI/I(l)I/IKaLII/IIO, BbIABJICHUC IIPHYUHHO--
CJIICACTBECHHBIX CBsA3EH — 11 U3Yy4YCHUIA CBOMCTB BE€IICCTB H XHMHYCCKHUX peaKuHﬁ,

€CTECTBEHHO-HAY4YHbIE METOJIbl TMO3HAHMUS — HAOIIOJCHHE, H3MEpPEeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

ClIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMHUYECKOH MOCYI0# U 1a00paTOpHBIM 000PYA0BAHUEM,
a TakkKe IMpaBWiaM oOpalieHus C BEHIeCTBAMH B COOTBETCTBUU C HHCTPYKLHUSMHU IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OMNBITOB IO TMOJYYEHUIO U COOUPAHHUIO
ra3oo0pa3HbIX BelIecTB (BOJAOpPOJa W  KHCIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C
onpenenéHHON MaccoBOW JMOJieil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJAUTH
XMUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHCIOT C MMOMOUIBIO
WHIUKATOPOB (J1akMyc, (heHondranent, MEeTUIIOPaHK U APYTHE).

K koH1y oOy4ueHus B 9 kJiacce rnpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXxaThb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCSA YMEHUI:

PacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUECKUN SJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHMOH, I[POCTO€ BEIIECTBO, CJI0)KHOE BEUIECTBO, BaJE€HTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKasi peaklMsi, XUMHYECKasi CBS3b,
TerioBol 3ddexkr peaknuu, MOJb, MOISAPHBIA O00BEM, pPACTBOP, AIEKTPOJHUTHI,
HEDJIEKTPOJIUTHI, YIEKTPOIUTHUECKAs JUCCOIUAIIMS, PEaKIIMd HOHHOTO 0OMeHa, KaTaanu3aTop,
XMMHYECKOE paBHOBECHE, OOpaTUMbIe ¥ HEOOpaTUMbIE pEaKIHH, OKHUCIUTEIHHO-



BOCCTAHOBUTEJIbHBIEC PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEID, OKUCIIEHUE U BOCCTAHOBJICHUE,
aytoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJLTMYECKast),
KpUCTAJIJIMYECKas peuéTka, KOppo3usi METAJJIOB, CILIaBbl, CKOPOCTh XMMHUYECKON pEaKIUH,
npeaenbHo ponycrtuMas konnenTpanus 11K BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATUN U IPUMEHATH 3TH NOHSATHUS
IIPU OIIMCAHUM BEILIECTB U UX IPEBpAICHUI;

WCIIOJb30BAaTh XUMHUYECKYI0O CUMBOJIUKY ISl COCTaBIICHHS (DOPMYJ BEIIECTB W YpaBHEHHIMA
XUMHUUYECKUX PEAKLIMIL;

ONPEENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XMMMUYECKUX AJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY KJIACCy COEAMHEHUN 1O
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas) B
HEOPraHMYECKUX COEAMHEHHUSX, 3aps] MOHA M0 XUMHUYECKOoW (opMmyse, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COEJWHEHUH, THUN KPUCTAIUIMUECKON peléTKu
KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica Ilepuoanueckoro 3akona . M. MenneneeBa U 1€MOHCTPUPOBATH €r0
MMOHMMAaHMe: OMUCHIBaTh U XapaKTepU30BaTh TaObMM4HY0 (GopMmy llepnoanueckoit cucremsl
XMMHMUYECKUX IEMEHTOB: pa3nyaTh MOHATHS «TJ1aBHas noArpymnmna (A-rpymnmna)» u «1odo4Has
noarpynna (b-rpynna)», Manbie u OoJiblIMe MEPUOAbI, COOTHOCUTh 0003HAUYEHHUS, KOTOphIE
UMEIOTCS B MEPUOJAMYECKON Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHSI aTOMOB
XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00lIee YUCIIO 3JIEKTPOHOB U pacIpeielieHne
UX TIO0 3JIEKTPOHHBIM CJIOAM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
AJIEMEHTOB U UX COEIMHEHUH B Ipejesax MaJlbIX MepruoJ0B U INIaBHBIX MOATPYII ¢ YYETOM
CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHYECKHE DSJIEMEHTbI, HEOPraHUYeCKHUEe BEIECTBA, XUMHUYECKUE
peakiuu (10 YUCIY U COCTaBY y4acTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3G deKTy,
110 U3MEHEHHIO CTETIeHEN OKHUCIEHUS! XUMUYECKUX AIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBAThH) O0MIME U CICU(PUICCKNE XUMHUYECKHUE CBONCTBA MIPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEPXKJAasi OMNHCAHUE NpPUMEpPaAMU MOJIEKYJISPHBIX M HOHHBIX
YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBIIAITh YPaBHEHHUS HIIEKTPOJUTHYECKONW JUCCOLMALMU KHUCIOT, IIEJoYell U CoJeH,
MOJIHBIE M COKpalléHHbIE YpaBHEHHS pPEaKIHil HOHHOTO OOMEHa, YpaBHEHMsI pPeaKlHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOW CBS3M MEXKIY BEIIeCTBAMH Pa3IHMYHbIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLIUNA  MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTENBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMeHTa 1Mo (opMylsie COeIMHEHHUs, MacCOBYIO JIOJIIO BEIIECTBa B PAacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIny;

coOroAaTh MpaBuiia MOJB30BaHUS XUMHUYECKON MOCYA0H U 1a00paTOpHBIM 000pYIOBaHHEM,
a Takke TMpaBwia OOpalleHus C BELUIECTBAMH B COOTBETCTBMM C MHCTPYKIMSIMH IO
BBIMIOJTHEHUIO JTA0OPAaTOPHBIX XMMHMYECKMX OINBITOB 10 IMOJYYEHUIO M COOMpaHMIO
ra3o00pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOTo rasa);

IIPOBOJUTH PpEaKLUUH, IOATBEPKAAIOIINE KAUYECTBEHHBIM COCTAaB pPa3jIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOPHUI-, OPOMHII-, HOAU-, KapOoHaT-, pocdaT-, cCuImKar-,
cynbdar-, THUAPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HOHBI HW3YUYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTENIBHON AEATEIbHOCTH — aHalu3 W CHHTES,
CpaBHEeHHe, 0000IIeHNe, CUCTEeMATH3aINIO0, BBISABICHUE NMPUYUHHO-CIIEACTBEHHBIX CBSI3eH —



JUIsl U3YYEHHUS] CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIMi, €CTECTBEHHO-HAYYHbIE METO/IbI
Mo3HaHUsT — HAOMIOACHWe, HW3MEpPEHUE, MOJICIUPOBAHKUE, JKCIEPUMEHT (pCalIbHBIA W
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuyecTBo yacoB
DJIeKTpOHHbIe (LN (POBbIE)
Ne Konrpoasubie | IIpakrHuec
HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI o0pa3oBaTejibHbIE PeCypChI
n/m Bcero padoTsbI KHe padoThl
Pa3nen 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
XuMust — BakHas 00JIACTh €CTECTBO3HAHUS U
1.1 N 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MPAKTUIECKON JCSITEILHOCTH YeIIOBEKA
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 1 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Paspen 2. BaxHeiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopona.ITonstie o KUCIOTax U COMIX 8 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUAX 5 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTMHEHUIN 11 bu6moreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. Ilepuoauyeckuii 3axkoH u [lepuoguveckas cucrema xummuueckux 1eMenToB /. U. MenpgesieeBa. CtpoeHne aToM0B. XUMHYeCKasi CBA3b.

OKHCINTEIbLHO-BOCCTAHOBHTEIbHDBIE pPe€akKnuu

[Tepunoanueckuii 3akon u [lepuoanyueckas

3.1 cucTemMa XuMuuyeckux snemeHToB /1. 1. 7 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
X .0 -
3.2 HIMHTACCRAT CBASE. LKHCITHTEIRHO 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIHLHBIE PEAKIIHH
Hroro no pazneny 15 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5



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

9 KUIIACC

KoaudecTBo 4acoB

Ne IpakTuuec duexkTpoHHble (¢ poBbIE)
HauMmeHoBanue pa3aejioB U TEM NIPpOrpaMmMmabl KOHTpOJ’lebIC
n/n Bceero KHe o0pa3oBaTe/ibHbIE PecypcChl
padoTsI
padoThbI
Pa3nes 1. BemecTBo U XuMHuyeckue peakuumn
IToBTOpenue u yriryoiieHne 3HaHUH OCHOBHBIX
11 P yrry 5 1 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 kiacca
OcHo € 3aKOHOMEPHOC ec
1.2 H BHUH KOHOMEPHOCTH XHMHHACCKHIX 4 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
peaxiuit
DIEKTPOINTHYECKAS JUCCOHAMA. XUMUYECKHE
1.3 P A HHat 8 1 1 bu6moreka IIOK https://m.edsoo.ru/7f41a636
peaKIy B pacTBOpax
Hroro no pazneny 17
Pa3pgen 2. HemeTaaabl M MX cOeTMHEHUA
006 e e eMe
2.1 I XAPAKTCPHOTHRE XHMUHCCIHA SNCMEHTOR 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ['anorens
006 e e eMe
2.2 LA xapakr pHCTHK? RAMITICCIHIX SHEMEHTOB 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VIA-rpynmsr. Cepa u €€ coequHEHUS
06
2.3 T XAPARTEPHCTHRA XHMUHCCIHA STCMEHTOR 7 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VA-rpymisl. A30T, hochop 1 UX COeAMHEHUS
OO61rast XxapaKTepUCTUKa XUMUUYECKUX AIIEMEHTOB
2.4 IVA-rpynnel. Yriuepoa v KpeMHUR U UX 8 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHHS
Hroro no paszneny 25

Pa3gen 3. Merajlibl 1 UX COeTUHEHUS
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3.1 OO011ue cBOiCTBa METAJIOB 4 bu6moreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxuelimre MeTamibl B UX COSIUHCHUS 16 bubnnoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus n okpyskaomias cpeaa
4.1 BemecTBa 1 Marepuaiibl B )KU3HU YeJIOBEKa 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 Kuacc
N KonuyecTBo yacos Jlata DJIeKTpOHHbIe HH(poBbIe
/i Tema ypoka Beero KonTtposbHbie | IlpakTuueckue | U3y4eHust o0pa3soBaTeJbHBIE
padoThI padoThI pecypcsl
1 [Ipenmer xumuu. Poss xuMun B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 Th Ha ypokax XuMuu. 3HaKOMCTBO C 1 1 bubnuorexa [JOK
XUMHUYECKUM 000pYIOBaHUEM. https://m.edsoo.ru/ff0d227e
3 OCHOBHBIE IOHATHS U TEOPUU XHUMUHU. 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0d23dc
4 DOu3nvecKue U XUMUYECKHE SIBIICHUS. 1 bu6moreka [IOK
Onucanne PU3NIECKUX CBONCTB BEIIECTB https://m.edsoo.ru/ff0d37fa
5 AtoMmbl. Mosekyibl. XUMHUYECKHE 1 bubnuoreka [IOK
JJIEMEHTHI. https://m.edsoo.ru/ff0d2a6¢c
6 [Ipoctsie u cnoxHbie BeniecTBa. Cocran 1 bubnuoreka [IOK
BeIeCcTB. XUMUYECKUE (POPMYIIHI. https://m.edsoo.ru/ff0d2be8
7 ATOMHO-MOJIEKYJISIPHOE YYEHHUE B XUMHUH. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
8 OTHOcCHUTENbHAs aTOMHAs U MOJIEKYJIIpHas 1 bubnuoreka [IOK
MAacCCBhI. https://m.edsoo.ru/ff0d2d50
9 MaccoBast o BelecTsa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae
10 YTo noka3bpIBAIOT XUMHYECKUN 3HAK U 1
XuMuueckas gopmyna.
11 CucreMa XUMHYECKHUX JIEMEHTOB 1 bubnmuoreka [JOK

.. MenneneeBa

https://m.edsoo.ru/ff0d2be8
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12

BaneHTHOCTh XUMHYSCKHX IJIEMEHTOB.

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2eae

13 Omnpenenenue BaICHTHOCTH 110 (popMynam bubnuorexa [JOK
coequaenuii. Cocranenue Gopmyi mo https://m.edsoo.ru/ff0d2eae
BaJICHTHOCTHU

14 KonmuectBo BemecTBa. Mob. bubmmoreka [IOK

https://m.edsoo.ru/ff0d5230

15 MonsipHas macca. bubnuorexa [JOK

https://m.edsoo.ru/ff0d5230

16 Pemenne 3amau. O000IIEHNE 3HAHUIA 10
TeMe « XHUMHUYECKHUE MIEMEHTHI U
BEIIECTBA»

17 KonTponwsnas padora Nel bu6moreka [IOK

https://m.edsoo.ru/ff0d4290
CymHOCTh XUMUYECKUX PEAKIIUN U YCITOBUS bubnuorexa [JOK

18 ux nporekanus. TemaoBoit apdexr peakuuu. https://m.edsoo.ru/ff0d2be8

19 3aKOHBI COXpaHEHMS MACChl U SHEPTHUHU. bubnuoreka [JOK
XUMHUYECKOE YpaBHEHHUE. https://m.edsoo.ru/ff0d2be8

20 CocraBiieHHEe YpaBHEHU XUMUYECKUX bubnuoreka [JOK
peaxuuii. https://m.edsoo.ru/ff0d3f34

21 PacyeTsl 10 XMMUYECKUM YPaBHEHUSM. bubnuoreka [IOK

https://m.edsoo.ru/ff0d5708

22 Turbl XUMAYECKUX pEeaKIIui. bu6mmoreka [JOK

https://m.edsoo.ru/ff0d3f34

23 VYpok-yrpaxHeHue 1o Teme: « Tumbl bubnuoreka [JOK

XUMHUYCCKUX peaKI.IHfI».

https://m.edsoo.ru/ff0d40c4
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24

Metoapl HayKu XUMUHU. XUMUYECKUN S3BIK.

bubnuoreka [IOK
https://m.edsoo.ru/ff0d59e2

25 [TonsiTne 06 MHAMKATOPAX. bubnuorexa [JOK
https://m.edsoo.ru/ff0d59e2
26 UucThle BelecTBa U CMECH. bubmmoreka [{OK
https://m.edsoo.ru/ff0d26ca
27 Ounctka BemecTB. [Ipakmuueckue
abomaNo2 I:OIH/ICTKZ 3arpsI3HECHHOMN brbmmorexa [OK
P T P https://m.eds00.ru/ff0d28c8
TTOBAPEHHOM COJIN
28 PactBopsbl. PacTBOpHMOCTS BelIeCTs. bubnuoreka [JOK
https://m.edsoo.ru/ff0d5b40
29 CriocoObI BeIpaXeHUsT KOHIICHT AT bu6moreka [IOK
pacTBOPOB. https://m.edsoo.ru/ff0d5b40
30 [IpuroTtoBnenune pacTBopa 3a1aHHOM
KOHIeHTpauu. Ilpakmuueckue pabomaNe3 bubnuoreka [IOK
«ITpuroroBnenue pacTBopa 3aJaHHON https://m.edsoo.ru/ff0d5eba
KOHIICHTPAITUN.
31 3akonsl [eit-JIroccaka u ABorajipo. bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e
32 Pemenwne 3a1a4 Ha 0CHOBaHHMH T'a30BBIX bubmuoreka [JOK
3aKOHOB. https://m.edsoo.ru/ff0d55a0
33 Bosnyx-cmech razoB. OTHOCUTENbHAS bu6mmoreka [JOK
ILJIOTHOCTH I'a30B. https://m.edsoo.ru/ff0d448e
34 Kucnopon. Ilonydyenne kucnopona. bubnuoreka [IOK
Karanusaropsl. https://m.edsoo.ru/ff0d4614
35 XHMMHUYECKUE CBOMCTBA U IPUMEHEHUE bubnuoreka [IOK
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kucnopona. Ilpaxmuueckas pabomahNed
«[lonydenue kucaopoia U U3y4E€HUE ETO

https://m.edsoo.ru/ff0d4ae2

CBOMCTBY.
36 Konrponbnas padora Ne2
37 Oxkcuppl. bubnuorexa [JOK
https://m.edsoo.ru/ff0d664e
38 OcHoBaHusl. bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca
39 Kucnorsr. bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2
40 Comnm. bubmuorexa [JOK
https://m.edsoo.ru/00ad9474
41 XUMUYECKUN TPEHAXKED.
42 XHUMHUYECKHUE CBOMCTBA OKCHUIIOB. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
43 XUMHYECKHE CBOMCTBA KUCJIOT. bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
44 XUMHAYECKHUE CBOMCTBA IIEJI0YEH. but6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
45 XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX bubnuoreka [JOK
OCHOBaHUU. AM(POTEPHOCTb. https://m.edsoo.ru/ff0d67ca
46 XMMHUYECKHE CBOMCTBA COJICH. bubmuoreka [JOK
https://m.edso00.ru/00ad9474
47 N3y4eHne XUMUYECKUX CBOMCTB BELIECTB.
IIpakmuueckas paboma Ne5 «3yuenue Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
XUMHUYECKUX CBOMCTB BEIIECTBY.
48 Knaccudukarus u reHeTHdeckas CBA3b bu6mmoreka [JOK
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HCOPraHNM4YCCKUX BCUICCTB.

https://m.edsoo.ru/00ad9a50

49 Konrponbsnas padoraNe3 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ela
50 Cocras aromoB. M30T011BI. bubnuorexa [JOK
https://m.edsoo.ru/00ada342
51 CocrosiHue AIIEKTPOHOB B aTOME. bubnuorexa [JOK
https://m.edsoo.ru/00ada6bc
52 [TeproM4HOCTH B UBMEHEHUH CBOMCTB
anemMeHToB. [leproanyeckuii 3akoH brmmorexa [OK
https://m.edsoo.ru/00ad9ffa
J.M1.Menneneena.
53 [Iepnonnueckas cuctema B CBETE€ TEOPUH bubnuoreka [IOK
CTPOEHHS aToMa. https://m.edsoo.ru/00ada52c
54 XapaKkTepUCTUKA XUMUYECKOTO 3JIEMEHTA U
€ro CBOMCTB Ha OCHOBE ITOJIOKEHHS B bubmuorexa [JOK
MEPUOJNYECKON CUCTEME U TEOPUH https://m.edsoo.ru/00ada824
CTPOCHHS aroma.
55 XumMmudeckas cBs3b. KoBajieHTHas CBS3b. bubmuorexa [JOK
[TonsipHbIE U HETIOJSAPHBIE CBSI3U. https://m.edsoo.ru/00adaab8
56 [TonsipHbIE U HETIOJSAPHBIE CBSI3U. bubnuoreka [JOK
https://m.edsoo.ru/00adaab9
57 HonHnas cBs3b. bubnuoreka [JOK
https://m.edsoo.ru/00adac34
58 CreneHb OKUCIICHUS. bubnuoreka [JOK
https://m.edsoo.ru/00adae28
59 Kpucrannmieckoe cOCTOSHUE BELLIECTBA.
OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE bubmuoreka [JOK
60 peaxKuuu. https://m.edso0.ru/00adb076
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61 PaccranoBka xkosdduunuento 8 OBP 1 bubmuoreka [IOK
METO/IOM IIEKTPOHHOTO OanaHca. https://m.edso00.ru/00adb076
62 Bonopon, ero nonyuenue u cBONCTBa. bubnuorexa [JOK
1 https://m.edsoo.ru/ff0d4dd0
63 Bona u ee cBoiicTBa. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d5h40
64 [Tony4yenue Bomopoaa 1 U3y4eHHE €T 1
CBOMCTB. [Ipakxmuueckas pabomaNe6 bubnuorexa [JOK
«ITomyueHne BOJOpoOia M U3y4EHHE €TI0 https://m.edsoo.ru/ff0d4ae2
CBOWCTBY.
65 KonTponsnas pabora Ne4 o teme 1 bubnuoreka [IOK
«CTtpoeHue atToma. XMMHYECKas CBA3b)» https://m.edso0.ru/00adb486
66 O0001IeHne 1 cucTeEMaTU3aIis 3HAHUHN ! bubmorexa LOK
https://m.edsoo.ru/00adb33c
67 O0001IeHre U cUcTEMaTU3alUsl 3HAHUI I bubmorexa LOK
https://m.edsoo.ru/00ad9ch2
68 O0001IeHNE U CUCTEMATH3AIN SHAHUHA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 kJjacce

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne T JNara undposbie
eMa ypoka
H/H yp Beero KOHTpOJ’lBHBIe HpaKaneCKne M3ydeHnst 06pa30BaTeJII)HbIe
padoThI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
bubmmoreka [{OK
1 [Tepuoanueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB J[. . Meneneera
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xXuMuueckou CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas paborta Nel mo teme MOBTOPHTS THMbI
o . MOBT. TUMbI XWM. peakuuii no 8
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1 XWM. peaKkuuit no o
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca 8 .
6 Knaccudukanus XaMU4ecKuX peakiuii 1 KoHcnekT, cxeMma bubnuoreka [JOK
10 Pa3JIMYHBIM MPU3HAKAM. B TETP. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOH
Maparpad 1, N94 bu6mmoreka [JOK
7 peakiuu. [loHATHE O TOMOTE€HHBIX U 1
crp. 10. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHSIX.
[ToHATHE O XUMHUYECKOM PAaBHOBECHUHU.
3 @DaKTOpBIl, BAUAIOLUIME HA CKOPOCTh 1 Maparpad 2, N°4 bubnuoreka [IOK
XUMHUYECKOHN peakiny U TOJOKEHUE cTp. 15. https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peaKuuu. https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI.
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmorexa [IOK
P PCAKILIH. https://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTAaBICHUN 00 bubmmorexa [TOK
. P https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHHUNA 00 DIIEKTPOIUTHYECKON bubmorexa LOK
p p https://m.edsoo.ru/00add8h2
IUCCOLIHAIINT
14 ITousarue o ruapoanse conen bubmorexa LOK
P https://m.edso0.ru/00add9d4
bu6mmoreka [IOK
15 O0001IeHne U cucTEMaTU3aINs 3HAHUN
B t https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme
17 «DIEKTPOJIUTHYECKAS TUCCOLIMALNA Eubmorexa HOK
p A ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUH B PACTBOPAX)
OO011as XxapakTepUCTHKA TaJIOTEHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha OpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ConsHas KUCIOTA,
P P N bubmuoreka [JOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «HOHY%HH,_G COHUH HOT KHEHOTEL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubnmorera [TOK
https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 HaxomI:IeHHe cephl I/I(beé coem/IHeII){I/H?I B bubmmorexa [TOK
’ https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CEPhI
24 CepoBogopo, cTpoenue, pusndeckre bubmuorexa [JOK
1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (br3UYecCKre U XUMUYECKHUE CBOMCTBA, bubmorexa IOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHUE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii J0IM BBEIXOJa bubmuoreka [JOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTHUKA SIIEMEHTOB
)8 VA-rpynmnsl. A30T, pacripoCTpaHEHHE B bubnuorexa [IOK

npupoe, GU3nUecKue U XUMUIECKHe
CBOICTBA

https://m.edsoo.ru/00adeeab
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AmMHak, ero pu3nvecKue u

bubmuoreka [JOK

29 XUMHYECKUE CBOMCTBA, ITOIyUCHUE U
ye https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme
30 «[Tony4ueHne aMMuaKa, U3ydeHUE ero brbamorexa [OK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQUeCTBE MUHEPATHHBIX

32 noOpennii. XUMHYECKOE 3arpsi3HEHNE bubmmorexa [OK
yAODP . P https://m.edsoo.ru/00adf518
OKPY)KAFOIIEeH CpeJIbl COSAMHCHUSIMH
azora
Docdhop. Oxenn bocdopa u

33 (fpoc:ii))o pHaﬂ KI/ICJ'I((l))Ta (bqn/[l)mEI\QCKHe u bubmorexa IOK

p L https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [JOK
3arpsi3HeHUE IPUPOJIHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKUE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK
MpoOIeMBbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yranepona (1V)

. b K

37 YroapHasg KUCIOTa U €€ COTU nommorexa [O

https://m.edsoo.ru/00ae006c¢
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[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.

bubmuoreka [JOK

38
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HOoH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepo/ia
40 KpeMunii u ero coetnHeHns bubmmorexa [TOK
P https://m.edso0.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUSDY
KonTtponpHas padota Ne3 mo teme

. bu6mmoreka [IOK
42 «BaxxHeimme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
3JIEMEHTOB — METaJIOB.

43 Metamnyeckas CBSI3b 1 bubmuoreka [JOK
METaJNIMYeCKas KpUCTaJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.

44 OJIEKTPOXUMHUUECKUN pSII HAIPSDKEHUH Bubmorexa OK

P P P https://m.edso00.ru/00ae1156
METaJIIOB
OO11re cnocoObl MOTyYeHUsT METAIIIOB.
45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuorexa [IOK

XUMHUYCCKUX peaxunﬁ, €CJIM OOUH U3
PCarcHTOB COACPKUT IPUMECU

https://m.edsoo.ru/00ael156
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bubmuoreka [JOK

46 Homsriie 0 KopposHH MeTanIos https://m.eds00.ru/00ae1278
bubmmorexa [{OK
41 [lenotrbte MeTAMIL https://m.edsocI)_.[ ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuorexa [JOK
KaJIBIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Bakueiiimue coemuHeHNS KLU bubmmorexa [TOK
https://m.edso0.ru/00ae15e8
51 O06o00meHre 1 CHCTEMAaTH3allis 3HAHUH
59 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubmmorexa [OK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [IOK
>4 Adtiomuiii https:// m.edsocf.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcHIBI, THAPOKCUIBI M COJIH JKeJIe3a bubmuoreka [JOK
(I u xexnesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI
59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 10 TECMC

https://m.edsoo.ru/00ae3de8
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«BaxHeiye MeTaJlibl U UX
COCTMHCHUS
Berurcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIIHid, eCITH OJHH U3
peareHToB AaH B H30BITKE UIIH bubnuorexa [JOK
60 1
COIEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIU BBIX0JIa TIPOIYKTA
peaxiuu
bubmmoreka [{OK
61 O06o00meHre 1 cHCTeMaTH3allusl 3HAHUH 1 https://m.eds00.ru/00ae1750
KonTtponbnas pabora Ne4 no teme bubnuoreka [IOK
62 «Baxkuenme MeTaIbl ¥ UX 1 https://m.edsoo.ru/00ae1750
COCTMHEHUSD)
63 BeniectBa u marepuasl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHNE 1 bubnuoreka [IOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib xuMuu B pernieHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
. bu6mmoreka [JOK
66 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1 httos://m.edsoo.ru/00ae0d0a
. bubmuoreka [JOK
67 O06o01eHre 1 cucTeMaTru3amysa 3HaHUHA 1 httos://m.edsoo.ru/00adb33c
. bubnuoreka [JOK
68 O06o0meHre 1 cucTeMaTru3amus 3HaHUHA 1 htts://m.edso0.ru/00adach?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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