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IHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma mo yaeOHoMy npeameTry «Xumusi. bazoBeiil ypoBeHB» s 8-9 K1accoB
cooTBeTcTBYeT DenepanbHOI paboueil mporpamme 1o yueOHOMY IpeIMETy U COCTaBJIEHA HA OCHOBE:

- ®enepanbpHOTo 3aKoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepannn;

- @enepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEPKICHHBIM ITpuka3zoM MunnpocsenieHus oT 31.05.2021 Ne 287 (manee — DI'OC O0OO0);

- Ilpukazom MunucrepcTBa npocenienus Poccuiickoit @enepanuu ot 18 05. 2023 1. Ne 370 «O6
yTBEp)KIACHUH (ereparbHON 00pa3oBaTelIbHOM IPOrpaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHMsD»
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223)

- [locranosnenuem [maBHoro rocymapcrBenHoro Bpada PO ot 28.01.2021r.Ne2 «O6 yTBep K IeHHN
CanlluH 1.2.3685-21» «l'urnennyeckrie HOPMAaTUBBI U TPEOOBaHUS K 00ECIIEYCHUIO OE30MaCHOCTH U (WJITH)
0e3BpeTHOCTH ISl YyenoBeKa (haKTOpOB Cpebl OOUTaAHUSY;

- OcHOBHOI1 00pa30BaTeIbLHOM MPOrPaMMbI OCHOBHOTO 00111ero 00pazoBanuss MbOY Ikonsr Nel41 r.o.
Camapa;

- IMonoxenus o pabdoueit mporpamme MBOYVY Illkomnst Nel41 r.o. Camapa.

OO111ee 4nciI0 4YacoB, OTBEIEHHBIX AJI U3YUEHHUs XUMHUH HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHusl,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

HEJN N3YYEHUSA YYEBHOI'O TIPEJIMETA «XUMMA»

IIpu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOI'O 00I11er0 00pa3oBaHMs BaXKHOE 3HAUEHHUE MPUOOPENN TaKue
LeJId, KaK:

— (dopMupoBaHHE HMHTEJIEKTYyalbHO pPa3BUTOM  JMYHOCTH, TOTOBOM K caM00Opa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO pEIIeHUH, CHOCOOHOM ajanTupoBaThCcsi K  OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HaNpaBJIEHHOCTb OOYYEHHs Ha CHCTEMAaTHYeCKOe MPHOOLIEHHE O0YYaromUXcs K CaMOCTOSTEIbHOMN
MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHMs, (DOPMHPYIOIIMM MOTHBAIMIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YYaroIMMUCS OIBITa Pa3HOOOpa3HOM
NEeSITeIbHOCTH, TMO3HAHHWA M CaMOIIO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), HMEIOIINX
YHHUBEPCAIBHOE 3HAYECHHE VISl Pa3JIMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue o01iel (PyHKIMOHATBHON U €CTECTBEHHO-HAY4YHOM IPaMOTHOCTH, B TOM YHUCIIE YMEHUIl
OOBSICHATH M OLICHUBATh SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIONIb3Yys 3HAHUS U ONBIT, OJy4YEeHHbIE IPU U3YUEHUH
XMMUH, IPUMEHSATh UX MPH PEIIEHUH TPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON AEATEIbHOCTH;

— (opMHUpOBaHNE Yy O0YYAIOIIMXCS T'YMAaHUCTUYECKUX OTHOLICHWH, TOHUMAHUS LIEHHOCTH XUMHUYECKUX
3HAaHUU N7 BBIPAOOTKH HKOJIOTMYECKU 11E€JIeCO00pa3HOTo MOBEAEHUS B OBITY U TPYIOBOM JAEATEIHLHOCTU B
LEJISIX COXPAHEHUSI CBOETO 3JJ0POBBS M OKPYXKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha OCHOBE
YCBOEHHUSI O0IIEUYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis U HaIpaBIE€HHOCTU
JanbHeero ooy4yeHus.


https://vip.1zavuch.ru/#/document/99/607175848/

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipenmer xumun. Poib XuMuu B )KU3HU YelloBeKa. XuMus B cucteme Hayk. Mudopmanus o npodeccusix,
CBS3aHHBIX C mpeameroM «Xumus». Tena u BemectBa. Pu3nueckue CBOMCTBA BeUIECTB. ArperaTtHoe
cocrosinue BemiecTB. [loHsTHe O Meromax mno3HaHus B XumuH. Yuctele BemectBa U cMecu. CrocoOsl
pa3aeneHus CMeCen.

ATOMBI U MOJIEKYJbl. XUMUYECKHE IeMEHTbl. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U CioKHbIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas a0s
XUMHYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrBa. Monbs. Monsgpras macca. B3anMOCBSI3b  KOJIMYECTBAa, MAacChl M 4uCia
CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo opMyniaM XMMHUECKUX COSIUHEHHIA.

duznyeckue U XMMUYECKHE sBJIEHUS. XUMHUECKasl peakus U e€ MpU3HaKU. 3aKOH COXPAHEHMsI MaCChl
BellecTB. XuMHuUeckue ypaBHeHus. Kraccuduxamms XUMHYECKHUX peaKIHUi (COeAMHEHUs, PAa3IOoKEeHHUS,
3aMelIeHus, OOMeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCY/IOH, MpaBuiamMu paboThl B jaboparopuu U mpuéMamu OOpaleHUs C
nabopaTopHbIM 000pyAOBaHUEM, WM3YYEHHE M OlHcaHue (PU3MUECKUX CBOICTB 0Opa3lOB HEOPraHUYECKUX
BEIIECTB, HaOM0IeHNe (pu3nUecKuX (TUTaBJIeHUE BOCKA, TasHUE JIbAA, PACTUPAHUE caxapa B CTYIKE, KUIICHHUE U
KOHJICHCALlUS BOJbI) M XMMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBaHWE METHON MPOBOJIOKH, B3aUMOJICHCTBUE
Melna C KHUCJIOTOW) SIBIEHMM, HAOIIOJEHHE W OIMCAaHUE IPU3HAKOB IPOTEKAHUS XUMHUYECKUX pPEaKIHi
(pa3noxeHue caxapa, B3aMMOJAEHCTBUE CEpHON KHCIOTHI C XJOPHUJIOM Oapus, pas3sioKeHUE THIPOKCHIA MEAU
(1) mpu HarpeBaHuH, B3auMoiciicTBHE kene3a ¢ pactBopoM coiu Mean (1), uzyuenne crocoGoB pas3aeacHus
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTpOBaHWE, BHIMAPUBAHUE, TUCTHILIISAIUS, XpomaTorpadus, MpoBeAeHUE
OYUCTKHU MOBAapeHHON COJM, HAOIIOJEHUE M OMKMCAHUE PEe3yNIbTaTOB MPOBENEHUS OIBbITA, WLUTFOCTPUPYIOLIETO
3aKOH COXPaHEHUs MacChl, CO3/IaHKE MOJIesIel MOJIEKYI (IapOCTEP)KHEBBIX ).

Bauneiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopon — aneMeHT M mpoctoe BemecTBo. Haxoxxnenue
KHCIIOpOJla B IpHUpoJie, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcunsl. IlpumMenenue
kuciopoaa. CrocoObl MoaydeHHs KUCIOpoaa B JJAOOpaTOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kucioposa B
npupoje. O30H — alIoTpoInHas MoAU(UKAIHS KUCIOPOAA.

TennoBoil 3ddexT XUMUYECKON peakIuH, TEPMOXMMUYECKHE YPAaBHEHUS, 9K30- U IHIOTEPMUUYECKHE
peakuuu. TorauBo: yrojab U MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE NMapHUKOBOro 3¢ddexra, paspyuieHue
030HOBOTO CJIOS.

Bogopon — nsnmemeHT u mpoctoe BemiecTBO. Haxoxaenwe Boaopoja B mpupozae, (Gu3MuecKkue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI MoTydeHus. Kucinotsl u comm.

Mossipablit 00b€M Tra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HackillleHHbIE M HEHACHIILIEHHbIE
pactBopbl. PacTBOprMOCTH BemiecTB B BoAe. MaccoBasi 10J1 BEHIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA
Boabl. OcHoBaHuda. Ponb pacTBOpOB B NPHUPOAE U B JKHU3HM uelnoBeKa. KpyroBopoT Boabl B IIPHUPOJE.
3arpsizHeHue NpupoaHbIX Boj. OXpaHa U OYHMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranuueckux coeanneHuil. Oxcuasl. Kinaccudukanus okcumoB: coneobpasyromme
(ocHOBHBIE, KHUCJIOTHBIE, aM(oTepHbIE) W HecoyieoOpasyromme. HomeHnkmarypa okcumoB. dusnueckue u
XMMHYECKHE CBOMCTBA OKCUAOB. [lomyueHne OKCHUI0B.

OcnoBanus. Kmaccudukanusi OCHOBaHMIA: IMIETOYM W HEpPaCTBOpPHMBbIC OCHOBaHUsA. HomeHkmaTypa
ocHOBaHuH. DuU3nyecKue U XMMUYECKUE CBOMCTBA OCHOBaHUU. [1oiryueHre ocHOBaHMiA.

Kucnorel. Knmaccudpukanms xuciaor. Homenkmarypa kucior. dusnyueckne W XUMHUYECKHE CBOWCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonmyuenue Kucior.

Conu. Homenkiarypa coseil. dusznueckrue u XuMH4eckue cBoicTBa cojieid. [lomyduenue conei.

I'enernyeckas cBsA3b MEXKAY KJacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



Ka4yeCTBEHHOE OIpEeJICIICHNE COAECPIKaHUsI KUCIIOPO/Ia B BO3/1yXe, MOJIyueHUE, COOMpaHue, pacrio3HaBaHUe
U U3y4eHHE CBOMCTB KHUCJIOpOJA, HAOIIOJEHUE B3aUMOJECHWCTBUS BEIIECTB C KHUCIOPOAOM U  YCIOBHSA
BO3HUKHOBEHHUSI U TPEKpalIeHUs TopeHus (Tmoxkapa), 0O3HaAKOMJIGHHE C oOpaslaMH OKCHIOB U OIMCaHHE UX
CBOWCTB, IIOJy4eHHE, COOUpaHUE, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOAOPOAA (FOpEeHHE), B3auMoJieiicTBHE
Bogopoga ¢ okcumom wmenu (I1) (BO3MOXHO HCIIONIB30BaHHWE BUICOMATEPHANIOB), HaOJOJCHHE 00pa3IloB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH pacTBOPEHHs BEIIECTB C Pa3IU4YHOU
pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHOW MACCOBOW JIOJEW PACTBOPEHHOIO BELIECTBA,
B3aMMOJICHICTBHE BOJBI C METAJIaMM (HATpUEM M KajblyeM) (BO3MOXHO HCIOJIb30BAHUE BUAEOMATEPUAIIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHHS OKPACKU
MH/IMKAaTOPOB B PacTBOpax KHUCIOT W IIeJI04ed, u3ydeHue B3aumojeiictsus okcupa meau (Il) ¢ pacrBopom
CEPHOM KHUCIIOTBI, KACIOT C METAJIaMHU, PEAaKUHUW HEUTpaau3alyy, IOJy4YEHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOIO MeTajula JPYT'MM W3 PacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAIbHBIX 3aJad II0 TEMeE
«Baxnennme Ki1accsl HEOPraHUYECKUX COCIUHEHUN».

IMepuonuyeckuii 3axkon u Ilepnoanyeckas cucrema xummuuyeckux djeMenToB /. U. MenneneeBa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

IlepBble MONBITKY KJIACCU(PUKALMU XUMHUUYECKHX 3J1eMeHTOB. IToHATHE O rpynmax CXOAHBIX 3JI€MEHTOB
(1IenoYHble M LIEJIOYHO3EMEIbHBIE METAJUIbl, TajOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT
amM(oTepHbIe OKCU/IbI U TUAPOKCHIBL.

Ilepnonnueckuinn 3akoH. Ilepmomguueckas cucrema xumudeckux daeMeHTtoB [[. M. Menneneesa.
Kopotkonepuonnas u piauHHonepuoaHas ¢opmsel [lepuonndeckoit cucreMbl XMMHUYECKUX 3ieMeHTOB Jl. M.
Menpeneesa. [lepuoasl u rpynmnsl. U3HYECKUA CMBICI TOPAJKOBOIO HOMEPA, HOMEPOB IIEPHOJA U T'PYIIIHI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX sjep. M3otonbl. Onextponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UYEK
aToMOB TiepBbiX 20 xuMuueckux 3yemMeHToB Ilepuoguyeckoit cucremsl . . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XMMHMYECKHMX DJJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10 IPyIIaM U NMepUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u [leprnoauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB Ul Pa3BUTHUSA
Hayku U npaktuku. J[. . MenzeneeB — y4€Hbli U IpaKJaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MOJIsIpHAas M HEMOJIAPHAsA) CBA3b. JIEKTPOOTPHULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxkucineHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel OKuCIEHHA W
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJICHCTBUE THUAPOKCUIA IUHKA C
pacTBOpaMHM KHCJIOT W LIEJIOYEH, IPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakiuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmuwie ceasu

Peanmusamus MeXnpeIMETHBIX CBS3€d IPU H3YYEHUHM XMMHU B 8 KJacce OCYILECTBIISIETCS Yepe3
HCMOJIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAYYHBIX MOHSATHM, TaK U MOHATHH, SBIISIOUIMXCS CUCTEMHBIMU JJIS
OTJIENbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IUKJIA.

OOu1re ecTeCTBEHHO--HAY4YHbIE NMOHATHUS: HAy4HbIN (hakT, TMIIOTE3a, TEOpHs, 3aKOH, aHajIu3, CHHTE3,
KJ1accupUKalus, NepUOAUYHOCTb, HAOIIOIEHIE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MO/JIENb, SBJICHUE.

@dusuka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIbI, pPaAHMOaKTUBHOCTD,
MOJIEKYIIa, JIEKTPUUECKUM 3apsij, BEIIECTBO, TeIO, 00BEM, arperaTHOe COCTOSIHUE BEILEeCTBa, ra3, (pusndeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHMSI, KOCMOC, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, IMOJIE3HbIE HCKOMAaEeMbIe, TOIUINBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa xumudeckux snemeHToB . . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B NU3MCHCHHU CBOﬁCTB XUMHUYCCKUX 3JICMCHTOB HepBBIX TpéX HepI/IOI[OB, Kajiausd,



KalblMsl M HUX COCIUHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIeMEHTOB B llepuonnueckoid cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BUJbI XWMHUUYECKOW CBSI3U. THUMBl KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEIIECTBA OT THIA KPUCTAUTNYECKON PEIIETKY U BUAA XUMHUYECKON CBS3H.

Knaccudukanus W HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSL K Pa3IMYHBIM KJIaccaM HEOPraHWYEeCKHX COCTUHEHHM, TeHeTHdecKas CBsSI3b HEOPraHM4eCKHX
BELIECTB.

Krnaccudukanusa XuMHUecKUX peakiyii Mo pa3InyHbIM MpU3HaKaM (10 YHCIY U COCTaBYy Y4acTBYIOLIUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETIEHEH OKHUCICHUS XUMHUECKUX JIEMEHTOB, 110
o0paTUMOCTH, IO YYacTHIO KaTaju3aropa). OJK30- U SHIOTEPMHUYECKHUE PpEaKLUUU, TEePMOXUMHYECKHE
ypaBHEHUS.

[TonstTe o ckopoctu Xxumuyeckoil peakiuu. [lonsarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusx. [loHsTHEe 0 TOMOTEHHBIX U FeTepOreHHbIX peakiusx. [lonstue o karanuze. [lonsiTue 0 xXuMUyeckoM
paBHOBecuH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XHMHUYECKONH peaklMd U TIOJOKEHHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHCINTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, DJIEKTPOHHBII 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlieHUE YPAaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEaKLUUN ¢ UCIOJIb30BAaHUEM METOJa
ANEKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOIMUTHI M HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JAMCCOLMALMM BEUIECTB C PAa3IMYHbIMM BUJAMHU XHMHUYECKOW CBsI3U. CTENEHb MCCOLUALUU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro o6mMeHa. YcnoBusl MPOTEKaHUS PeakIuii HOHHOTO OOMEeHa, TIOJHBIE U COKpAlllEHHBIE
UWOHHbIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIOT, OCHOBaHMH M COJIEH B CBETE IMPEICTaBICHUN 00
ANEKTPOIIUTUYECKOM qucconanui. KadecTBeHHbIe peakiiui Ha HOHBL. [loHATHE O ruaponu3e comneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METaUIOB M
HeMeTaJuIoB (rpaduTa U anMasa), CII0KHBIX BEIIECTB (XJIOpHUIa HATPHUS ), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakliy OT BO3JEHCTBUS pa3NUYHBIX (DaKTOPOB, HCCIEAOBAHUE YJIEKTPOIIPOBOIHOCTH PACTBOPOB
BELIECTB, IIpolecca JUCCOLUALUU KUCIIOT, IIeJ0ueil U cojieil (BO3MOKHO HCII0JIb30BAHHE BHIE0 MATEPHAIIOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIONINX TMPU3HAKU MPOTEKAHHUS peakluuid MOHHOro oOMeHa (oOpa3oBaHHe
ocaJKka, BBIJCJIEHHE Ta3a, OOpa30oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHue, peakiiuy pa3jioKeHus, COSAMHEHUS ), pacllO3HABaHNUE HEOPTAHUYECKUX
BELIECTB C MOMOIIBIO0 KAUECTBEHHBIX PEAKIIUN HA MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTa/uibl M UX COeMHEHUS

OO6mas xapakTepucTika ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIEHN OKHCIEHHUS.
Crpoenue u Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHUE CBOMCTBA Ha MPUMEPE XJIopa
(B3auMoielicTBUE ¢ METaUIaM{, HEMeTaJlllaMH, HieodaMu). XiaopoBojopoa. ComsHas KHCI0Ta, XUMHUYECKHE
CBOICTBa, MOJIy4eHHE, IpUMEHeHue. [[eficTBUe xyiopa U XJIOpOBOAOPO/ia HAa OPraHU3M YelloBeka. BaxuHeimme
XJIOPUABI U UX HAXOXKJICHHUE B TIPUPOJIC.

Obmass xapakrepuctuka 3ymeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
cTeneHn okucieHus. CrpoeHne U (QU3MYECKHEe CBOWCTBA TMPOCTBIX BELIECTB — KHCIOpOAA U CEpBHI.
AnnoTpornHele MOAM(UKALMK KHCIOpoJa U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
¢busznueckue M XuMmHuueckue cBoicTBa. OKCUABI cephl KaK IMPEICTaBUTENM KHUCIOTHBIX OKcHIIOB. CepHas
KHCIOTa, (PU3HUECKHUe U XUMHYECKHE CBOMCTBA (OOIIHMe KaK MPeICTaBUTENS KiIacca KHCIOT U CIIelu(UIECKHUE).
XUMUYECKHEe peakluu, JieXallie B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJNY4YEeHHUS CEpPHOM KHUCIOTHI.
[Tpumenenue cepHoii KUCIOTHL. COMM CEPHOUM KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
cepbl U e€ COoenuHEHUIl B mMpupoje. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloIlel Cpelbl COCTUHEHHUSIMH Cepbl
(KMCTIOTHBIE TOXK]IU, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
CTETICHH OKUCJICHHs. A30T, pacClipoCTpaHEeHUE B MpHUpoje, (U3HUECKUe U XUMUYECKUe CBoiicTBa. Kpyrosopor
a3oTa B MpHUpoae. AMMHUAK, €ro (U3MYecKHe U XMMHUYECKHE CBOMCTBA, MOlydeHHe U mnpumeHeHue. Comnu
aMMOHUS, NX QU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHrne. KauecTBeHHAst peakiis Ha HOHbI aMMOHHSIL.
A30THas KHUCIIOTa, e€ mojyueHue, pu3ndeckrue U XMMHYECKHe CBOMCTBA (00IMe Kak MpeCcTaBUTeNs Kiacca
KucnoT u crnenuduueckue). Mcnonp3oBaHWE HUTPATOB U COJNICM aMMOHHUST B KAayeCTBE MHHEPAIbHBIX
ynoopenuii. 3HakoMcTBO ¢ CamapckuM A30THBIM 3aBOJOM «KyHOBITIIEBA30TY. XUMHYECKOE 3arps3HCHHE



OKpY’KaloIllel cpeAbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE 0K, 3arps3HEHUE BO3/yXa, IIOYBBI U BOJOEMOB).
docdop, amtorponnsie Moaudukauu Gochopa, puzndeckue u xumudeckue cporictea. Oxeun pochopa (V) u
dbocdopHas kucnora, GU3NIECKUe 1 XUMUIECKIE CBONCTBA, monydenne. cnons3oBanue hocaToB B KauecTBe
MUHEPAJIBHBIX yI0OpPEHHIA.

Oo6mas xapakrepuctuka 3eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHBIC
CTEIIEHU OKHCIEHUS. YTIepo, alIOTPOIHbIe MOIU(UKAIIMK, pAaCIpOCTpaHEHUE B MHpupojae, (uznyecKue u
XUMHYECKHEe CBOMCTBa. AncopOrusi. KpyroBopot yriepona B mpupojae. OKcHIbl yriepoaa, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIE OPraHU3MBbI, IOJIYYEHHE U IPUMEHEHHE. ODKOJIOTMYECKue
mpo0JIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriiepona (1V), runoresa rio0abHOTO MOTETUICHUS KIMMAaTa, TAPHUKOBBIHA
s dekt. YroapHas KucioTa u €€ coiu, uX (GU3NYecKue U XUMHUYECKUE CBOMCTBA, MOJIyYeHUE U MPUMEHEHHUE.
KayectBennass peaknuss Ha KapOoHar-moHbL. —cmonb3oBaHume kapOoOHaToB B ObITY, MEAMIIMHE,
MIPOMBILLIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECAUHEHMSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ, IIMIEPUH, YKCyCHasl KucioTa). [IpuponHble HCTOYHUKU YTII€BOJOPOAOB (Yroib,
MPUPOJIHBIN Ta3, HePTh), MPOIYKTHI UX NepepadoTku (OEH3MH), UX POJb B OBITY M MpOMBINUIEHHOCTH. [loHsATHE
0 OHMOJOTMYEeCKH Ba)KHBIX BEIIECTBAX: MXHUpax, Oelkax, YIrIeBOJax — M WX pOJIM B JKU3HU UEJIOBEKA.
MatepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usznyeckue u XMMHYECKHUE CBOWCTBA, MOTy4YeHHE U npuMeHeHne. CoelnHeHUs KPeMHHUS
B mpupozge. OOmme mpencrasienus o0 okcuae kpemuus (V) m kpemumeBoi kuciore. CHIIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BajkHelIne CTpoOUTEeNnbHbIE MaTepHalIbl: KepaMHUKa, CTEKIIO,
EeMEHT, OeToH, xene300eToH. IIpobieMbr 0e30macHOTO WCIONB30BAHMS CTPOUTENBHBIX MAaTEpUaIoB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3ydyeHue o0pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJNITHON KHCIOTHI, TPOBEICHUE KaueCTBEHHBIX
peakuuil Ha XJIOPUA-UOHBI M HAOJO/IEHUE MPU3HAKOB MX MPOTEKaHUS, OMbITHI, OTpa)karoue Gusndeckue u
XMMHYECKHE CBOMCTBA TaJOT€HOB M MX COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAHME BHJIEOMATEPHAIIOB),
03HAaKOMJIEHHE C 00pa3iiaMu XJIOPUIO0B (TaJIOT€HUIO0B), O3HAKOMJIEHHE ¢ 00pa3iiaMu cepbl U €€ COCTMHEHUSIMU
(BO3MOXKHO MCIIOJIb30BaHKME BUAEOMATEPHAJIOB), HaOIIOIeHHE Mpoliecca oOyIIIMBaHUS caxapa MoJ| IeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOThI, M3y4yeHHE XUMHYECKHX CBOWCTB pa30aBIEHHONW CEPHOM KHCIOTHI,
IIPOBE/IEHNE KaUeCTBEHHON peaklnu Ha cylb(aT-uoH U HaOIr0/IeHUe pU3HaKa e€ MpoTeKaHus, 03HAKOMJICHHE
¢ (Qu3myeckuMH CBOMCTBaMHM a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMaTEpHAJIOB), 00pa3liaMu a30THBIX M GOochOpHBIX yI0OpeHUH, MoTyYeHne, coOupanne, paclio3HaBaHUe U
M3Y4YE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE KaUeCTBEHHBIX peakuii Ha HOH aMMOHMS U poc]aT-uoH U U3yueHue
NPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI C MEAbI0 (BO3MOKHO
UCIOJIb30BaHNE BUAEOMATEPUAIOB), HM3yUYE€HUE MOJeNeld KpPUCTAIMYECKUX peImETOK anMasa, rpadura,
¢bymiepeHa, 03HAKOMJIEHHE C IPOLIECCOM aACOpOIMM PAcTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBE/IEHUE KAaUeCTBEHHBIX peakiyil Ha KapOOHAT M CHJIMKAT-MOHBI U M3yYEHHUE MPU3HAKOB UX MPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLHEH CHIIMKATHON MPOMBIIUIEHHOCTH, PElIeHrne YKCIIEPUMEHTaIbHBIX 3a7a4 10 TeMe
«Bakneline HeMeTalIbl U UX COETUHEHUS».

Metanabl M UX COeIMHEHU S

OOmiast xapakTepUCTHKAa XWMHUYECKHUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHMM HUX IIOJIOKEHHUS B
[Tepuonnueckoit cucrteMe xumuueckux 3nemeHToB JI. M. MenpaeneeBa u cTpoeHusi atomoB. CTpoeHue
MeTaJlJIoB. MeTandeckasl CBA3b M METallIMdecKass KpUCTaIndecKas pem€rka. DIEeKTPOXUMHUYECKHU psif
HanpspkeHud MetamoB. dusnueckne M XUMHUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MOTYy4YeHUS
MeTaiioB. CaMapckuil METaJTypruuecKuid 3aBOJl — 3HAKOMCTBO C Ipou3BoJcTBOM». [loHsATHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI KX OT KOoppo3un. CrutaBsl (CTajab, YyT'yH, TIOPATIOMUHUIN, OpOH3a) U UX
IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: ToJIO)KeHHE B Ilepuogumyeckoil cucreme XuMHueckux »diaemeHToB [ U.
MenzeneeBa, CTpOEHHUE UX aTOMOB, HaxOXJAeHHE B npuponae. Puznueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kajusi). OKCUIbl M TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHue menouHbIX METaUIOB U UX
COCIMHECHUM.

[Ileno4yHO3EeMeENbHBIE METAJIIIBI MATHUM M KAJIBLIMNA: TI0JIOKeHUE B [leproanyeckoil cucteMe XMMHYECKUX
anemenToB [I. . Menneneesa, CTpoeHHE MX aTOMOB, HaxOXKJIeHHE B Ipupoge. dusndeckue U XMMHYECKUE



CBOMCTBa Maruus W Kanblus. BaxHelmue coequuenns Kaublus (OKCUM, TUAPOKCUA, coyn). JKECTKOCTh BOMBI
1 CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuogunueckoit cucrteme xumudeckux snemeHtoB . M. Menneneesa,
CTpPOCHHE aTroMma, HaxoXiAcHue B mpupojae. Ousnyeckue U XMMHUYECKHE CBOWCTBA alfOMUHUA. AMQOTEepHBIC
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux syemeHToB JI. . MenneneeBa, ctpoeHne
aToMma, HaxoxkJeHue B npupoje. Gusnyeckue 1 XUMUYECKUE CBOMCTBA xeie3a. OKCUIbI, TUAPOKCUJIBI U COJH
xenesa (1) u sxenesa (1), ux cocra, cBOMCTBA M MTOTyUYCHHE.

Xumuueckuii IKcnepumeHm:

03HaKOMJICHHE ¢ 00pa3aMy METAJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMU, U3YUCHHUE PE3yJIbTaTOB
KOPPO3UH METALIOB (BO3MOXKHO UCIOJIh30BAaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA
KaJIBIIMS U HaTpHUsS C BOJOW (BO3MOXXHO HCIIOJB30BAaHHME BUICOMATEPUAJIOB), UCCIICIOBAHUE CBOMCTB YKECTKOM
BOJIbI, MpOIlecca TOPEHHs *kKejle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHHE BUJIEOMATEPHUAIIOB), MPU3HAKOB
MPOTEKAaHUs KauYeCTBEHHBIX PEAKIMH Ha MOHBI: MarHus, KajbllWs, aTFOMUHM, IIUHKA, xkene3a (I1) u xenesa
(1), memu (I1), HaOnroeHKE W OMKMCAaHKE MPOLIECCOB OKPALIMBAHWS IUIAMCHM WOHAMM HATPHs, KU H
KaJIbIMs (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUS U THAPOKCHIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «BakHeime MeTaibl U ux
COCITUHEHHUSY.

XuMus M OKpyxkamoLas cpeaa

BemectBa 1 Marepuasibl B MOBCEIHEBHOW KU3HU 4eEJIOBEKA. be3omacHoe HMCIOJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast momMoIib Npyu XMMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYy)Kawllel cpeabl (MpenenbHas AOMyCTHMas KOHIEHTpAaIusl BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHUH 3KOJIOTHYECKUX Ipodiiem.

Xumuueckuit Ixcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IIOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnmnuie ceasu

Peanuzamust MeXnpeaIMeTHBIX CBsi3ed TPH HU3YYEHUHM XHUMHUU B 9 Kjacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01Ine ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAay4dHBbIM (akT, TUMOTe3a, 3aKOH, TEOpHSs, aHaIu3, CHHTE3,
KJ1accuukanusi, IepUuoIUIHOCTb, HAOIIOICHUE, IKCIIEPUMEHT, MOICIUPOBAHNE, U3MEPEHHE, MO/IENb, SIBJICHUE,
MAapHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAIIHIL.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOMbBI, PaJIUOAKTHUBHOCTD,
MOJIeKYa, IEKTPUUECKHUI 3apsij, MPOBOAHUKH, MOIYMPOBOAHHUKH, TUIIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO,
Teno, o0BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTH, KpUCTAJUTMYECKas pereTka,
CIUIaBbI, (M3MUYECKHE BEIUYUHBI, C€IUHUIBI H3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IIBI,
CounHize.

buonorus: ¢orocunres, apixanue, 6rochepa, IKOCHCTEMa, MUHEPATbHBIE YIO0OPEHUS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIC MOPOBI, MOJE3HBIE UCKOMAeMbIe, TOIUIMBO,
BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS MIPOrpaMMbl OCHOBHOI'O 00LIEro 00pa30BaHuUs JOCTUTAIOTCA B XOJ1€
00y4eHHs XMMHHU B €IMHCTBE YU4E€OHOH M BOCIIMTATENHLHOU AEATENBHOCTH B COOTBETCTBHH C TPAJAULIMOHHBIMU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, IPHUHATBIMM B OOIIECTBE
OpaBUJaMd W HOPMaMH TIIOBEICHUS M CHOCOOCTBYIOT TIIpOIlECCaM CaMOIIO3HAHUS, CaMOPa3BUTHA U
COLMAJIN3ALUU 00YJaOLINXCS.

JIMuHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMK M PACHIMPEHHUE OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPHUYECKOMY M HAYYHOMY HAacIEIuIo,
IIOHMMaHMsI 3HAUYEHUs XHMMHYECKOM HAyKM B IKHU3HM COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEPHON MH(pOpPMAIUECH O MEepPEelIOBBIX JOCTHKCHHUSIX W OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW XHWMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoOilcTBE MHUpa 1 OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IpPaBHUIaX MEXJIMYHOCTHBIX OTHOLIEHMM B KOJIJIEKTHUBE,
KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHO-HMCCIIEA0BATENLCKOW, TBOPUECKOW U
ApYruxX BUAAX AEATENbHOCTH, FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENBHOCTU IPH BBITOJHEHUU
y4eOHBIX, TIO3HABATEILHBIX 33/1a4, BHIMIOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIM B IpoLecce 3TOH yuyeOHOM AeATelbHOCTH, TOTOBHOCTU
OLICHHMBATh CBOE IOBEACHHUE M MOCTYNKH CBOMX TOBAPUIIEH C MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IIPEJICTABICHUSI O BEIIECTBE M XHMMHYECKOM PpEaKIHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKHM M COCTAaBJSIOIIUME OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4YHOMH
KapTUHBI MUpA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs MPUPOJIbI, B3aUMOCBSI3IX UYellOBeKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MO03HaBaTeIbHbIE MOTHUBBI, HAIIPAaBJICHHbIE HA MOJYYeHHUE HOBBIX 3HAHUI 1O XUMHUH, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJII0IaeMBIX TPOIIECCOB M SIBJICHHUM, MO3HABaTEeNbHOM, MH(POPMAIMOHHON M UYUTATENIbCKOU
KYJIBTYpBI, B TOM YHUCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThl C yueOHBIMHM TEKCTaMHU, CIIPAaBOYHOM JINTEpaTypoi,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

UHTepeC K OOYy4YEeHHI0 U T[I03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W  HCCIEIOBATEIBCKOM  JEATEIBHOCTH, K OCO3HAaHHOMY  BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN
o0pa3 JKHW3HM, OCO3HAHUE IIOCIEJCTBUI U HENPUSATHE BPEAHBIX MPHUBBIYEK (YMOTPEOIEHHUS] aIKOTOJIA,
HapKOTHKOB, KYpEeHHs1), HEOOXOUMOCTH COOJIOZCHNUS MTPaBUII OE30MACHOCTH MPH OOPALIEHUN ¢ XMMUYECKHUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKU3HH;

5) TPy/0BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY H3Y4YEHMIO Mpodeccuil M Tpyda pa3IMyHOrO poja, yBaK€HUE K TPYyAy H
pe3yJibTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM UMCIIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUM,
OCO3HAHHBIM BBHIOOP MHIUBUIYaIbHOW TPAEKTOPHH MPOJOJDKEHUS 00pa3oBaHHA C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCIEIIHOM
npopEeCCUOHATIBHON JIEATEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, I'OTOBHOCTH aJalTHUPOBAThCA B
npodeccuoHaIBLHOM cperie;

6) 9IK0JIOTHYECKOT0 BOCTIHTAHUA:

HKOJIOTHYECKHU 11eJ1Ieco00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOYHUKY JKM3HM Ha 3emie, OCHOBe €€
CYIIECTBOBAHHUS, IOHMMAHUE LIEHHOCTH 3/I0pPOBOr0 U 0€30IaCHOr0 00pa3a U3HHU, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY (DM3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAaHHME IICHHOCTU COOJIOACHUS TMpaBUII
0e301acHOro MOBEACHUs IpU padoTe C BEIIECTBAMH, a TAK)XKE B CUTYALMSIX, YTPOXKAIOIIUX 340POBBIO U KU3HU
JTIOJICH;



CIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJTy4aeMbI€ PU U3YYCHUU XUMUH, [Tl pEIICHHs 3aa4, CBI3aHHBIX C
OKpYXXalolllel MTPUPOJAHOM Cpedoi, sl TIOBBIICHHWS YPOBHSA 5SKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS
rII00aTbHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM W TMyTeH HMX peIIeHHs] MOCPEACTBOM METOJOB XUMUH,
9KOJIOTMYECKOI'O0 MBIILIEHUs, YMEHHUS PYKOBOACTBOBAaTbCA MM B IO3HABATEIbHON, KOMMYHHMKAaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranmpeaMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HaYUMbIE ISl (OPMUPOBAHUS MHUPOBO33PEHHUS
oOlIeHayYHbIE TMOHATHSA (3aKOH, TEOpHs, NMPHUHIMUI, THUIOTE3a, (aKT, CUCTeMa, MPOIECC, SKCIEPHUMEHT WU
JpyToe.), KOTOPbIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETax M IMO3BOJISIIOT Ha OCHOBE
3HaHUM M3 OSTUX MPEIMETOB (OPMHUPOBATH TNPEACTABICHHWE O LEJIOCTHOM HayyHOH KapTUHE MHpa, U
YHHUBEpcajbHble YydeOHbIE JIeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC, PETYJIATUBHbBIE), KOTOpbIE
obecreynBaOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IITAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOU
NEeSATENbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHMSI UCHOJIb30BaTh MPUEMBI JOITMUECKOIO MBIIIJIEHUS! IPU OCBOCHUM 3HAHUI: PAcKpbIBaThb CMBICI
XUMHUYECKUX TMOHSATHHA (BBLACNATh MX XapaKTepHble IMPU3HAKH, YCTAHABIMBATh B3aHMMOCBA3b C JPYTHMMHU
MOHATHUSIMH ), UCTIOJIB30BATh MOHATHUS I OOBSICHEHHS OTACIBHBIX (PaKTOB M SIBIICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpUU IS KIACCU(PUKALMU XUMHYECKHX BEIIECTB U XUMHUYECKHX pEaKUWd, yCTaHABIUBATh MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3YyUEHHUS, CTPOUTH JIOTUYECKUE PpACCYXKACHUS (MHIYKTUBHBIE,
JeNyKTUBHBIE, 110 aHAJIOTUH ), JIeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE IIPUMEHSTh B IPOILECCE TO3HAHUS MOHATUS (IPEIMETHBIE U METAPEAMETHBIE), CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEINIU, UCIIOJIb3yeMbI€ B XUMUU, MPEOOPa30BBIBATH IIUPOKO MPUMEHsEMbIE B XUMUU MOJCIbHBIC
MPEJICTAaBICHUS] — XMMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTa), XUMHUYecKas Gopmyia U ypaBHEHHE XHMUYECKOU
peakIMM — TpU pPEUIeHWH Yy4eOHO-NO3HaBaTENbHBIX 3aJad, C Y4ETOM OSTHUX MOJICNBHBIX MpPEeACTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMMUYECKHUX BEILECTB M
XUMHUYECKHX PEaKLUi, BBIABIATH 00IIME 3aKOHOMEPHOCTH, IPUUUHHO-CIIEICTBEHHbIE CBSI3M M IPOTUBOPEUHS B
M3Y4aeMbIX MPOLIECCaxX U SBICHUSX.

ba3oBble uccienoBarebCcKue AeHCTBHA:

YMEHHE UCNOIb30BaTh TOCTABIEHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA [TO3HAHUS, a TAaK)KE B KaUeCTBE
OCHOBBI JIs1 POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUII;

MpUOOpETEHNE OMbITA M0 IUIAHUPOBAHHIO, OPraHU3AIMKM U MPOBEJIECHUIO0 YUEHUYECKUX AKCIEPUMEHTOB,
yMeHHe HalOI0JaTh 3a XOJ0M IPOLecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro Pe3ynbTaT, (HOpMyIHUpOBATh
0000IIEHNsT M BBIBOJABI MO peE3yjibTaTaM IPOBEAEHHOTO ONbITA, MCCIENI0BAaHUS, COCTaBISATH OTYET O
NpojieTIaHHO paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BUAOB U (HopM
MpE/ICTAaBICHMS], TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJIsIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJlep>KaHusl, CIpaBOYHbIE MocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh IMPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TPUMEHATh pa3IMyHble METOAbl M 3alpochl INpU TOMCKE U oTOOpe HH(popMaAlMU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX /IS BBIIOJHEHUS Y4YeOHBIX M [O3HABAaTEIbHBIX 3aJad
OIpeIeNIEHHOTO THUIMA, MPUOOpEeTeHNe OMbITa B 00JACTH MCMOIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJaJEeHHE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS  PA3JIMYHBIX TOMCKOBBIX  CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMy TpEACTaBIeHUs WHPOpPMAMM U WIUTFOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXeMaMH, TuarpaMmmamu, IpyrumMu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHE HCIIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce Y4eOHOW M HCCIENOBATENBCKON IesITeIbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35SHCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKaroIIei
IIPUPOJHOM CPEIBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHS 3a7aBaTh BOIMPOCHI (B XOJ€ AWAIOTa W (WJIU) IUCKYCCHH) IO CYIIECTBY OOCYKIAaeMOW TEMBI,
(bopMyInHpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1a4H;



YMEHHUS MPEJCTABIATh TOJYUYECHHbIE PE3YNbTaThl I103HABATEIbHOM JESITENIBHOCTU B YCTHBIX U
MMACBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALUI0 pEe3yJbTAaTOB BBIIOJHEHUS XHMHYECKOTO HKCIIEPUMEHTa
(;1abopaTopHOro OmbITa, TA00PATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOKMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHS y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHMUKAMM B COBMECTHOM IIO3HABATEIbHOW U
MCCIIEIOBATEIBCKON IEITETLHOCTH MPU PEUICHUH BO3HUKAIOIIMX POOJIeM Ha OCHOBE yu€Ta OOLIMX UHTEPECOB
U corjlacoBaHusi mo3unuii (o0cyxaeHusi, 0OMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbD», KOOPIUHAINS COBMECTHBIX
NeWCTBUH, ONpeie]IeHne KPUTEPUEB TI0 OLIEHKE KAueCTBa BHIMIOJIHEHHOW PabOThI U IpyTHE).

PeryasiTuBHble YHUBEpPcaJbHbIe YUeOHbIE 1eCTBUSA:

YMEHHE  CAMOCTOATEIBHO  ONpPENENSATh  LE€IU  JACATEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M TMpPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIbHOCTh, BBIOMpATh Haubojee
¢ deKTUBHBIE CIOCOOBI pelieHHss Y4eOHBIX W TO3HABATEIbHBIX 337ad, CAMOCTOSATENILHO COCTaBJIATH WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEHCTBHUI MTPU BBITOJIHEHUH 3a1aHUM ¢ YUYETOM NOJIYYEHUSI HOBBIX
3HaHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIHIX, OLEHUBATh COOTBETCTBUE MOIYyYEHHOTO Pe3ysbTaTa
3asBJICHHOM 11eJIM, YMEHUE UCIO0JIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIOBUH 3aJaHU.

HNPEIMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO O0053aTEIBHOTO COJCPKAHUS, YCTAaHOBJICHHOTO
naHHoOW (enepanbHO pabouel MPOrpaMMOl, BBIIENSIOT: OCBOSHHBIE OOYYAIOIIMMHUCS Hay4dHble 3HAHMUS,
YMEHHUS U CIIOCOOBI ACUCTBUH, CIIeIU(PHUECKUE U MMPEIMETHON 00acTH «XHUMHUs», BUIBI ACITEIBHOCTH 110
MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpPETaly, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX U
HOBBIX CUTYaI[UsX.
K xonmy oOydeHus B 8 KJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE MOJIKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:
® PpAaCKpbIBATh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHI: aTOM, MOJEKyJa, XMMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAsi M MOJIEKYyJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasl A0S XMMHUYECKOTO OJJIEMEHTAa B COEAMHEHHUU, MOJIAPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBAaHHE, COJb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas peaKIus,
KIaccupUKalUg pEeakiuil: peaklnu COeNWHEHUS, pPeaKIMH pa3joKEHUs, peaklud 3aMelleHUs,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE pEeaKLUu, TEIJIOBOM 3(PQeKT peakuuu, sIpo aToMma,
ANEKTPOHHBIA CJIOW aroma, aToMHas OpOUTallb, PaJMyC aTOMa, XUMHUYECKas CBS3b, MOJSpHAs H
HETIOJISIpHAsT KOBAJICHTHAsI CBsI3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHHMOH, PAacTBOP, MaccoBas J0Jis
BellecTBa (MPOLIEHTHAS KOHIICHTPAIHs) B paCTBOPE;
® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUNA W TPUMEHSTH OTU TOHSATHS TPU
OTMCAHUU BEIIECTB U UX MPEBPAICHU;
® CIIOJIb30BaTh XHMHYECKYI0 CHMBOJHKY JUIsi COCTaBlieHHs (GOpMyNl BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIUH;
® OMNpeaeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COEAMHEHUSX, CTETECHb OKHCICHHS
JJIEMEHTOB B OWHAPHBIX COEAMHEHUSAX, MPUHAICKHOCTh BEHIECTB K OMPEICIEHHOMY KIIaccy
COCMMHEHHH 10 (opMysiaM, BHJ XHUMHYECKOW CBS3M (KOBAJICHTHAss W WOHHAs) B HEOPTAaHUYECKUX
COEJIMHEHMUSIX;
e packpbeiBath cMmbich [lepumoamueckoro 3akona [[. M. MenneneeBa: JeMOHCTpUPOBATH MMOHUMAaHUE
MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT WX MojoxxkeHus B [lepronnueckoi
CUCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTajpo;
® ONUCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonndeckoil CHUCTEMBI XHUMHUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «rJaBHasg noarpynna (A-rpynma)» u «nobounas noarpynna (b-
TpyIIa)», Majible U OONBIINE MEPHOJbI, COOTHOCHUTh O0O3HAYEHHMS, KOTOPhIE UMEIOTCS B TaOJIHIle
«Ilepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. Mengeneesay ¢ 4YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsil Aapa, oOlee 4ucio
3JIEKTPOHOB U pacHpe/iesieHUe UX MO 3JIEKTPOHHBIM CJI0SIM);
e iaccu(UUUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMUYECKHEe BEIIeCTBA, XUMUYECKUE peakuuu (1o
YUCITY ¥ COCTABY YYACTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY SO PeKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPK/Ias ONMUCAHHWE MPUMEPAMU MOJICKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XHMHUYECKUX
pEeaKInii;

MIPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX KAa4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHHUS XMMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XUMHYECKOTO 3JeMeHTa Mo (opMylie COSIMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

MIPUMEHSITh OCHOBHBIC ONEPAIMU MBICIUTEIBHON JEATETbHOCTH — aHAIW3 M CHHTE3, CpaBHEHUE,
00001IeHNe, CUCTEMATH3AIUI0, KIACCH(PUKAINIO, BBISIBICHUE MPUYUHHO--CICICTBEHHBIX CBS3CH —
JUTSL U3YYEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIMIA, ECTECTBCHHO-HAYYHbIC METO/IbI TO3HAHUS —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH );

CIICZIOBATh MPABHUIIAM ITOJIb30BaHUSI XUMHUECKOW TIOCYION U 1a00paTOpHbIM 000pyIOBaHUEM, a TAKKE
npaBUjaM oOpalleHus] C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHSMH IO BBITIOJHCHHUIO
ma00pPaTOPHBIX XUMHUYECKHX OIBITOB [0 TOJIYYCHHIO W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BOomOpoAa H KHUCIOpOJa), MPHUTOTOBICHHIO pPACTBOPOB C ONPEACIEHHONH MacCcOBOWM  JIOJICH
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH U  TPOBOJUTH XHMHYECKHE OKCIEPHUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB IHIEIIOUEH M KUCIOT C TIOMOIIBI0 HHIUKATOPOB (JakMyc, GeHondraienH,
METUJIOPAHXK U APYTHE).

K koHny oOyueHuss B 9 kiacce mnpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX NMOHATHHA: XUMUYECKHM DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKHCIICHUS, XUMHYECKasi PEaKIHsi, XUMUIECKasi CBs3b, TEIUIOBOW A(PQPEKT peaKiuu, MOJb,
MOJISIPHBI  00BEM, pacTBOp, SJEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JNEKTPOJIUTUYECKAS JAUCCOLUALIMS,
peakiuu HOHHOIO OOMEHa, KaTaju3aTop, XMMHUYECKOe paBHOBecue, oOpaTHMble W HeoOpaTHMbIe
peakuu, OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBA3b (KOBaJleHTHas, WOHHas,
MeTaJuIn4ecKas), KpucTajulnyeckasl pemeéTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaenbHo nonyctuMas konueHtpamus [1JIK Bemectsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX INOHATUN W MPUMEHATH ATH IHOHITHUS IPH
OIMCAaHNU BELIECTB U UX NPEBPALLEHUN;

UCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JUIS COCTaBlieHUS (OpMyJ BEIIECTB U ypaBHEHHI
XUMHYECKUX PEAKIUN;

OIIPEAEIATH BAJICHTHOCTh U CTENEHb OKUCIECHUS XMMUUECKHUX DJIEMEHTOB B COCIMHEHUAX Pa3InYHOIO
COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K ONpEeAeNEHHOMY KJIacCy COEIUMHEHHH mo Qopmynam, B
XUMHUYECKOHN CBSI3U (KOBaJIEHTHAs, MOHHAs!, METAIJINYECKasl) B HEOPraHUYECKUX COEIUHEHUSIX, 3aps]l
MOHA IO XUMUYECKOH (GopMylie, XapakTep cpe/ibl B BOJAHBIX pacTBOpPaxX HEOPraHWUYECKUX COEAUHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMbici [lepuonmyeckoro 3axkona J[. M. MenzaeneeBa M JE€MOHCTPUpPOBATh €ro
MOHMMAaHMUEe: ONUCHhIBaTh U XapakTepu3zoBaTh TabauuHyro ¢opmy Ilepuoanueckoil cuctembl
XUMHUYECKHX OJJIEMEHTOB: pas3uyaTh MOHATHS «rjiaBHas mnoarpynmna (A-rpynma)» M «1o0o4yHas
noarpynna (b-rpynmna)y», manbsie u OosblINE MEPUO/bI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS
B TEPHOJAMYECKONW TaOJuIEe, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijipa, o0liee Ynciao IEKTPOHOB U PaCIpesiesieHHe UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB M MX COCJUHEHUH B
Ipezieaax MajbIX IEPUOJOB U INIABHBIX MMOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;

KJ1accu(UIIUPOBaTh XUMHUYECKUE 3JIEMEHTHl, HEOPTaHUYECKUE BEUIECTBA, XMMHUYECKHE peakuuu (o
YHUCIy ¥ COCTaBy Y4YacTBYIOIIMX B PEAaKLUUHU BEILECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO
CTEINEHEHN OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CIICHU(PUIECKUE XUMUUECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BELIECTB, MOATBEP)KJas ONHUCAHUE IPUMEPAMU  MOJEKYJISAPHBIX M  HOHHBIX  ypaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;



® COCTaBJIATb YPAaBHEHHUS JJICKTPOJIUTHUYECKOM AUCCOLMALMU KHUCIIOT, LIENOYEH U COJICH, IOJHBIE U
COKpaléHHbIE YpaBHEHHS pEakiuii HOHHOTrO OOMEHa, YpaBHEHMSI PEaKIUi, MOATBEPIKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

® DacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTaBJICHUS
AJICKTPOHHOTO OajaHca 3THX PEaKIHii;

® [IPOTHO3UMPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH NPOTEKAHMS
XMMHYECKHUX MTPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSAX;

® BBIYUCIATh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIHO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO JJIeMEeHTa 1o ¢GopMysie COSIUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIuH;

e CoOdI0JaTh MpaBHiIa MOJL30BAHKS XMMUYECKOHN MOCYI0N 1 TaOOpaTOPHBIM 000OPYIOBAaHUEM, a TAKKE
nmpaBujia OOpalieHuss C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH 110 BBITOJHEHHUIO
1a0b0PATOPHBIX XUMUYECKHX OTBITOB 1O MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

® [IPOBOAUTH PEAKLIMH, MTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEUIECTB: PACIIO3HABATH
OTIBITHBIM TTyTEM XJIOPUA-, OPOMUJI-, HOTUA-, KapOoHaT-, pocdar-, CHIMKAT-, CyIb(ar-, THIPOKCH/I-
HOHBI, KATUOHBl aMMOHHUSI U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILIECTB;

® [IPUMEHSTH OCHOBHBIE OIEpPAllUM MBICIUTEILHON JAESATEILHOCTH — aHallu3 U CUHTE3, CpPaBHEHUE,
00001IIeHNe, CHCTEMAaTU3allii0, BBIABICHUE MPUUYMHHO-CICACTBEHHBIX CBSI3ed — Ui H3y4eHUS
CBOMCTB BEIIECTB U XMMHYECKUX PEaKIIUi, €CTECTBEHHO-HAYYHbIE METO/bI MTO3HAHUS — HAOJIIOICHHE,
U3MEPEHHE, MOJICITMPOBAHNE, SKCTICPUMEHT (PEaIbHBIA U MBICIICHHBIN ).

Bocnurare/bHbIN NOTEHIHAJ ITPEAMETA «XUMUS» PeaIu3yeTcsl 4epes:
— TMpPUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K IIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax SsIBICHUH,
OpraHU3aIMI0 UX PadOTHI C MOJTYYaeMOM Ha YpPOKE COIMAIbHO 3HAYUMOW WH(OpMaIeit — HHUITMUPOBAHKE €€
00CYXIEeHHsI, BBICKa3bIBaHUS OOYYaIOIIMMHUCS CBOETO MHEHHUS IO €€ IOBOJY, BHIPAOOTKH CBOET0 K HeE
OTHOIIEHUS;
— JIEMOHCTpAlHi0 OO0y4YarouMMCsl MPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHUS, TMPOSIBICHUS
YEJIOBEKOTIO0US U TOOPOCEPACYHOCTH, YePe3 TOI00P COOTBETCTBYIONIUX 3aJaHUN;
— MpUMEHEHHEe Ha YpOKaX MHTEPAKTHUBHBIX (GOpM paboThl ¢ 0OydYaIOMIMMHUCS: WHTEIIEKTYalbHBIX HWID,
CTUMYJIUPYIOIIUX TO3HABATEIHHYI0 MOTHBAIIMIO OOYYarOUIUXCs; JAUCKYCCHM, KOTOpBHIE JAIOT OOYyYarolmuMCs
BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHUSI KOHCTPYKTHUBHOTO AUANIOTa; TPYMIOBOM paboThl Wi paboTHI B apax,
KOTOpBIE ydaT 00y4JaroImmxcsi KOMaHIHON paboTe ¥ B3aUMOACHCTBHUIO C IPYTUMH 00yUYaIOIIUMHUCS;
— VHUIMHPOBAHUE WM TOAJIEPKKY HCCIENOBATEIbCKON JEATENIbHOCTH OOYYarOIIUXCS B paMKax peajan3anuu
MMH WHJVMBHAYAIBHBIX U TPYIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JACT OOYJArOIIUMCS BO3MOXHOCTh
MpPUOOPECTH HABBIK CAMOCTOSATEIBLHOTO PEIICHUS TEOPETUYECKOW MpOOJIeMbl, HaBBIK TE€HEPUPOBAHUS H
oopMIIEHUS COOCTBEHHBIX HJICH, HABBIK YBAXUTEIHHOTO OTHOIICHHS K UYXHM UM, O(OPMICHHBIM B
paboTax Apyrux ucclefoBaTeneil, HaBbIK MYOJTUYHOTO BBICTYIUICHHSI TIEpE]] ayIuTOpUeii, apryMeHTUPOBAHUS U
OTCTaWBaHUs CBOCH TOUKH 3PCHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne HaumenoBanue pasgenoB u | KoaudectBo yacos

n/n TeM MPOrpaMmMbl BCEro Kontp. paxr. JuekTpoHHbIE (UG POBbIE)

padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl

Pasznea 1. [lepBoHayanbHble XMuMUYecKUe NOHATHSA (20 4)

1.1 | Xumus — BakHas 001acTh bu6nuoreka [IOK
€CTECTBO3HAHHUS U 5 2 https://m.edsoo.ru/7f41837c¢
MIPAKTHUYECKOU IeATEIbHOCTH
YyeJIoBeKa

1.2 | BemecTBa 1 XUMHYECKHE 15 1 bu6nuoreka [IOK

peaKknuu

https://m.edsoo.ru/7f41837¢c

Pasznen 2. BaxxHeliimue npejacTaBuTe/ i HEOPraHUYeCKUX B

emectTB (30 4)

2.1 | Boznyx. Kucnopon. [onsitue 6 bubnmnorexka HOK

00 oxcuax https://m.edsoo.ru/7f41837¢c
2.2 | Bogopon. [lonsitie o kucmorax 1 bubnnorexka HOK

U COJISIX 8 https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [lonsTue 06 5 1 1 bu6nuoreka [IOK

OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢c
2.4 | OCHOBHBIE KJIACCHI 11 1 1 bu6nmoreka [IOK

HEOPraHWYECKUX COCIMHEHUN

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

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MemnaesieeBa. CTpoenne aToM0OB. XUMH4YecKasi CBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15

1)

3.1 | [lepuoanyueckuii 3aK0H U bu6nuoreka [IOK
[lepnonnyeckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHUX deMeHTOB /JI. . 7
MenneneeBa. CTpoeHne aToMa

3.2 | Xumuyeckas CBSI3b. bubmmoreka [IOK
OKHUCIIUTENLHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKITUU

PezepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YUACOB 68 4 5

1O [TPOI'PAMME

9 KJIACC

Ne HaumenoBanue pasgesnoB u | KoaudecTtBo yacos

n/n TeM MPOrpaMMbl BCEro Konrp. Ipaxr. JuiekTpoHHbIE (HUGpPOBHbIE)

padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl

Paszgea 1. BemecTBo n xummnueckue peakuuu (17 4)

1.1 | [loBTOpenue u yriybnaeHue bubmmoreka [IOK
3HAaHUN OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 4 bubmuoreka [JOK
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https://m.edsoo.ru/7f41a636

XMMHYECKUX PEAKIUI

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

1.3

DIIEKTPOIUTHYECKAS
auccouranusa. XUMUYECKUe
peaklyu B pacTBOpax

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3nen 2. Hemera/uibl 1 UX coeinHeHud (25 )

2.1 | OOmas XxapaKTepUCTHKA bubmuorexa [JOK
XUMUYECKHX 37eMeHTOB VIIA- 4 https://m.edsoo.ru/7f41a636
rpymibl. ['ajgoreHs

2.2 | O0mas XxapaKTepucTuKa 6 bubmmoreka [IOK
XUMHAYECKHX 371eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeAMHEHUs

2.3 | Obmas xapakTepucTHKa 7 bubnmnoreka HOK
XUMHAYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmnsl. A30t, hocdop u ux
COCITUHCHUS

2.4 | O0mas XxapaKTepucTuKa 8 bubnmnorexka HOK

XuMHueckux 3iieMeHToB IV A-
IpyHNIbL. YTIEpoa U KPEMHUN U
HUX COCIUHEHUSI

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

Pa3nen 3. Merayuibl u ux coeqnnenus (204)

3.1 | O0mue cBOMCTBA METAILIOB 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 | Baxkueiinme MeTauIbl U UX bubnnoreka IIOK
COEMHEHHS 16 https://m.edsoo.ru/7f41a636

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (3 1)

4.1 | BemrecTBa 1 MaTepHasl B 3 bu6nunoreka [IOK

YKU3HU Y€I0BEKA https://m.edso00.ru/7f41a636
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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