IHosicHuTe/IbHAA 3aIIMCKA.

Pabouast mporpaMma 1o XMMHUHM OPHEHTHPOBaHA Ha BOCIMTAaHHUKOB 8/1 u 8/2
B3BOJIOB M pa3paboTaHa Ha OCHOBE CIIEIYIOLIUX JOKYMEHTOB:

1. ®denepanbHbIi rOCy1apCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO
o011ero 06pa3oBaHus), yTBEPKACHHBIN MpukazoM MuHnoOpHayku Poccun
ot 17.12.2010 Ne 1897 (B pen. IIpukazoB Muno6puayku PO ot 29.12.2014
Ne 1644, o1 31.12.2015 Ne 1577);

2. TlpumepHas OCHOBHasi 00pa3oBaTeibHAs IIPOrPaMMa OCHOBHOT'O OOIIIETO
oOpa3oBaHus of00peHa GeaepaabHbIM Y4eOHO-METOIUICCKUM

00beIMHEHUEM 110 0011IeMy 00pa30BaHUIO, TPOTOKOJI 3aCeJaHUs OT
08.04.2015 Ne 1/15).

3. Ilporpammer O.C. TI'abpuensa, A.B. Kynmosoii. [IporpaMmma ocHOBHOTO
oOmero oOpa3zoBanus 1o xumuu. 8-9 kiaccel. M: J[lpoda, 2019 r.
(CooterctByet TpedboBanusm PI'OC).

PaGouasi mporpamMmma OpHEHTHpOBaHAa Ha HCIOJIb30BaHUE Yy4yeOHUKAa XUMHS 8
KJjacc: yue0. 1 oomeoopazoBatenbHbix opranuzanuii  O.C. N'aGpuensa. U.I.
Octpoymos, C.A. Cnankos. — M.: IIpocsemenne, 2022. — 175 c.

I[lnanupyemblie pe3yJbTaThl

JINYHOCTHBIMHM pe3yJIbTATAMM
U3Y4YEHUS NIpeaIMeTa « XUMUsD» B 8 Kiacce SIBISIIOTCS CIAEAYIOINE YMEHUS:
® 0CO3HABATH €IMHCTBO U LEIOCTHOCTh OKPYKAIOIIEro MUPA,
BO3MOKHOCTH €r0 MO3HaBa€MOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUN
HAYyKU;
® NOCTENEeHHO BLICTPAMBATh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE:
OCO3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOPA30BaHUIO, B TOM YHUCIIE U
B PaMKaxX CaMOCTOATEIbHOM €SITEIbHOCTH BHE IIKOJIBI;
® OLIEHMBATDb )KM3HEHHBIE CUTYallUU C TOUKH 3peHUsI O€30MacHOro
o0Opa3a ®U3HU U COXPAHEHUS 310POBbS;
® OLICHMBATh DKOJIOTMYECKUI PUCK B3AMMOOTHOIIICHUI YEI0BEKA U
IPUPOABI.
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¢ opMHPOBATH HKOJIOTMUECKOE MBIIINIEHUE: YMEHUE OLIEHUBATH CBOIO
JESATEIbHOCTD U MOCTYTNKHU APYTHUX JIOJEH C TOYKU 3PEHUS COXPAHECHHUS
OKpYXaloIlel Cpeibl - rapaHTa >KU3HU U 0Jaronoxy4us JroAei Ha 3emIe.

MeTanpeaMeTHbIMH Pe3yJIbTaTaMH U3yUEHUS Kypca « XUMUSD) SBISICTCS
dbopMupoBaHrEe yHUBEpPCATbHBIX yueOHBIX aericTBuit (YVY ).

Pezynamuenvie YY/I:

CaMOCTOATENLHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIIEMY,
OTIPEEIISATH 11eJIb Y4eOHOM AeSITEIbHOCTH, BEPCUU PEILICHUS TPOOIEMBI,
OCO3HaBaTh KOHEYHBIN PE3YNIbTAT, BHIOUPATH U3 MPEIJIOKEHHBIX U UCKATh
CaMOCTOATENBLHO CPEJICTBA JOCTHKEHUS 11€J11; COCTABIATh (MHAUBUAYAIbHO UK B
TpymIe) MiaH peleHus mpooieMbl; paboTas 1o MJIaHy, CBEPATh CBOU JIEUCTBUS C
EJIBI0 U, IPH HEOOXOUMOCTH, UCTIPABIISATH OIMMOKH CaM BBIJIBUTATh
CaMOCTOSITENIFHO; B IMAJIOTE C YUUTEIEM COBEPIIEHCTBOBATH CAMOCTOSTEIHHO
BEIPaOOTaHHBIC KPUTEPUN OIICHKH.

oOHapy>kKuBaeT v PopMyIUpyeT YUeOHYI0 MPoOIeMy MOJT PYKOBOJICTBOM
YUUTEIIS;

CTaBUT 1IEJb JIEATEIbHOCTH Ha OCHOBE MOCTABJICHHOM MPOOJIEMBI U Mpeiaraet
HECKOJIBKO CITOCOOOB €€ IOCTHKCHHUS,

CaMOCTOSITENTFHO aHATU3UPYET YCIOBUS JOCTHKEHHS IIeJTM Ha OCHOBE y4éTa
BBIJICTICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM yU4eOHOM MaTepuale;

IUTAHUPYET PECYPCHI IS TOCTHKEHUS 1IN,

HA3bIBAET TPYJTHOCTH, C KOTOPBIMU CTOJIKHYJICS MPHU PEIICHUU 3a/1a4H, U
npeasiaraeT MmyTH UX MpeoaoeHus/ n30eranus B JaibHEHIIeH e TeTbHOCTH.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThHCS

CaMOCTOSTEIPHO CTAaBUTh HOBBIE yUeOHBIC 1IeTH U 3a7a4. CaMOCTOATEIHLHO
CTPOUTH KU3HCHHBIE TUTAHBI BO BPEMEHHOW MEPCIIEKTUBE. TIPH ITAHUPOBAHUHT
JTOCTIDKCHHUSI IIeJIed CAaMOCTOSITEIIBHO M a/ICKBATHO YYUTHIBAThH YCIIOBHUS U CPEJICTBA
WX JTOCTIKECHUS. BBIIEIATh albTepHaTUBHBIE CITIOCOOBI JOCTHKCHUS LISTH U
BBIOMpaTh Hanbosee 3 (PEeKTUBHBIN crIOc00. AJIGKBAaTHO OIIEHUBATh CBOU
BO3MOXXHOCTH JIOCTIHIKCHHS 1T OTIPEICIIEHHOM CIIOKHOCTH B Pa3JIMUHBIX chepax
CaMOCTOSITEIbHOMN AEATEIbHOCTH.

Ho3nasamenvnvie YY/I:
® . AaHAJM3MPOBAThb, CPABHUBATH, KJIACCU(DUIIMPOBATH U 00001IATH
(bakThl U BIECHUS. BBISABIATH MPUUMHBI U CIEICTBUS MPOCTHIX SIBJICHUH.
® OCYWIECTBJISITh CPaBHEHUE, KJIACCU(UKALINIO, CAMOCTOSTEIHHO
BBIOMpAsi OCHOBAHUS U KPUTEPHUH JJIsl YKA3aHHBIX JIOTHUECKUX OIepaluii;



® CTPOHUTH JIOTHYECKOE PACCYKICHHE, BKITIOYAIOIIEE YCTAHOBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH.

® C031aBaTh CXEMaTUYECKHE MOJICIIU C BbIJCIICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

® COCTaBJISATH TE3WCHI, PA3JITMYHbBIC BUBI INIAHOB (MIPOCTHIX, CIIOKHBIX U
T.IL.).

e npeoOpa3oBbIBATH NHGOPMALIMIO U3 OJHOTO BUA B IPYroil (TaOauILy
B TEKCT U TIp.).

® yMeThb ONPENETSATh BOBMOXXHBIC HCTOYHUKHA HEOOXOANMBIX CBEJCHUH,
MPOU3BOIUTH MOMCK UHPOPMALIUU, aHATU3UPOBATh U OLIEHUBATh €€
JIOCTOBEPHOCTh

® OCYIIECTBIIACT PACIIUPEHHBIN MOUCK UH(MOPMAIIMH C UCTIOIb30BAHUEM
pecypcoB 6ubnnorek u utepHera;

® CUYNTHIBACT MH(GOPMAIIHIO, TIPEICTABIICHHYIO C UCIIOJIb30BAaHUEM PaHEe
HEU3BECTHBIX 3HAKOB (CUMBOJIOB) MPU HATMYMHU UCTOYHUKA, COACPIKAIIETO
UX TOJKOBaHUE;

® CO3/1aeT MOJICIIA U CXEMBI VIS PEIICHUS 3a/1a4;

® TIEPEBOUT CIIOKHYIO TI0 COCTaBY HH(POPMAIIHIO M3 TPpapHIecKOro Wi
CUMBOJIBHOTO MPEJICTaBICHUS B TEKCT U HA00OOPOT;

® YCTaHABIMBAET B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITUH, SIBJICHU,
MIPOIIECCOB;

® YJacTBYET B MPOEKTHO- UCCIICIOBATEILCKON ACATEIHHOCTH. TIPOBOIUT
HaOJIOICHUE U DKCTIEPUMEHT IO PYKOBOACTBOM YUHUTEISI. OCYIIECTBIISCT
BBI0Op Hanbosee 3hPEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a9 B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIIOBUN;

® J1acT OTpe/eICHUE MOHATHIM, YCTaHABINBACT MMPUIHMHHO-
CJICICTBCHHBIC CBSI3H;

e 000011aeT MOHSITHS — OCYIIECTBIISET JIOTHUECKYIO OIepaInio
nepexoja OT BUOBBIX MMPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHUS C
MEHBIITUM 00BEMOM K HOHSITHIO ¢ OOJIBIITUM 00BEMOM;

® OCYIIECTBIIICT CPAaBHCHHE, CEPHAITUIO U KIIACCU(DHUKAITHIO,
CaMOCTOSTEIILHO BBIOUPAsi OCHOBAHMS M KPUTCPUH IS YKa3aHHBIX
JIOTUYECKUX OTEpaIum;

® CTPOUT KJIacCCU(PHUKAINIO HA OCHOBE TUXOTOMUYECKOTO JeICHUs (Ha
OCHOBE OTPHIIAHMS ). CTPOHT JIOTHYECKOE PACCYXKIACHUE, BKITIOUAIOIIECE
YCTaHOBJICHHE MMPUINHHO-CIICCTBEHHBIX CBSI3CH;

® OOBACHSET SBJICHUS, IPOIIECCHI, CBSA3HM M OTHOIIICHHUS, BBISBIIICMBIC B
XO0J1€ UCCJICTOBAHMSI;



® 3HAET OCHOBHI YCBAaWBAIOIIETO YTCHUS YMEET CTPYKTYPHUPOBAThH
TEKCThI (BBIIEIISAET IJIaBHOE U BTOPOCTENIEHHOE, TJIABHYIO UJIEI0 TEKCTA,
BBICTPAUBAET MOCJIEI0BATEIBHOCTh ONUCHIBAEMBIX COOBITHI), 3HAE€T OCHOBBI
O3HAKOMHTEIFHOTO YTCHHSI; IOCIIEIOBATEIbHOCTh OMMCHIBAEMBIX COOBITHIA)
- CTaBUTh NPOOIIEMy, apTyMEHTHPOBATh €€ aKTyaJIbHOCTb.

® CaMOCTOSITEBHO MMPOBOJIUTH UCCIEAOBAHNE HA OCHOBE IPUMEHEHUS
METOJI0B HAOIIOACHUS U DKCIIEPUMEHTA;

KommynukatuBnbie YY 1:

CaMOCTOSTEIbHO OPTaHU30BbIBAaTh YUEOHOE B3aUMO/IEHCTBUE B TPYIIINE
(ompenensTh 00IIMe 1IeNd, PaclpenesaTh POJi, T0TOBAPUBATHCS IPYT C IPYTOM U
T.J.)

e CcOOJIIOAAET HOPMBI ITyOJIMYHOM PEYU U PETIIAMEHT B MOHOJIOTE U
JTUCKYCCHH;

® [10JIb3YETCS aJIeKBaTHBIMU PEUEBBIMH KJIMIIE B MOHOJIOTE (ITyOIMYHOM
BBICTYIUICHUH ), TUAJIOTE, TUCKYCCHUU;

e (opmynupyeT COOCTBEHHOEC MHEHHUE U TTO3UIINIO, aPIYMEHTUPYET UX;

® KOOPJIUMHUPYET CBOIO MO3ULHUIO C TO3ULUSIMH MAPTHEPOB B
COTPYAHUYECTBE NIPU BHIPAOOTKE OOIIETO;

® YCTaHaBIIMBAET U CPABHUBAET Pa3HbIC TOUKU 3PEHHUSI, IPEKIE YeEM
NPUHUMATH PEIIECHUS U JIeNaTh BEIOOD; CIIOPUT U OTCTAUBAET CBOIO MO3UIUIO
HE Bpa)KIEOHBIM JIJIs1 ONIIOHEHTOB 00pa3omM;

® OCYUIECTBIISIET B3aUMHbBIN KOHTPOJIb U OKa3bIBAE€T B COTPYIHUYECTBE
HEO0OXOIMMYIO B3aMOIIOMOILb. OPTaHU30BBIBAET U IUIAHUPYET yUeOHOE
COTPYIHHYECTBO C YUYUTEIEM U CBEPCTHUKAMU;

® OIpeaessaeT Ueau U PYHKIUU YYaCTHUKOB, CIIOCOOBI
B3aUMOICUCTBUS;

® [UIAHUPYET 00IIHe CIIOCOOBI pabOTHI;

e yMmeeT paboTaTh B IpyMIe — yCTAHABIMBAET pabOo4Ke OTHOILICHHUS,
3¢ (HEKTUBHO COTPYIHUYAET U CIOCOOCTBYET MPOAYKTUBHOM KOOTEpaIiy;

® WHTErpuUpyeTCs B IPYIITY CBEPCTHUKOB U CTPOUT NPOAYKTUBHOE
B3aMMOJIEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

® YUWTHIBACT pa3Hble MHEHHUS U HHTEPECHI U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

- MPOAYKTUBHO pa3periaTh KOHGIUKTH HA OCHOBE yuéTa HHTEPECOB U
MO3UIIMN BCEX YUYACTHUKOB, MIOMCKA U OIEHKH aJIbTEPHATUBHBIX CITIOCOOOB
paspelieHus: KOHPJIUKTOB;



JIOTOBAPUBATHCS U MIPUXOIUTH K 00IIIEMY PEIICHUIO B COBMECTHOM
TESITEIIbHOCTH, B TOM YHCJIC B CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB;

OpaTh Ha ce0s1 MHUIIMATUBY B OPTaHU3AIMHA COBMECTHOTO JCHCTBHS (JIEI0BOEC
JUJEPCTBO);

BJIAJICTh MOHOJIOTHYECKOMN M TUATIOTUYECKON (hOpMaMH peur B COOTBETCTBHUH C
rpaMMaTHYECKUMHU U CHHTAaKCHYECKHUMHU HOPMaMHU POJTHOTO SI3BIKA;

CJIETIOBATh MOPATBHO-3THYECCKUM M TICUXOJIOTHISCKAM MIPUHITUTIAM OOIIEHUS 1
COTPYIHHYECTBA Ha OCHOBE YBAKUTEIHLHOTO OTHOIIEHUS K MapTHEPAM, BHUMAHUS
K JJUYHOCTH JPYTOT0, aICKBATHOT'O MEKINIHOCTHOTO BOCIIPHUSITHS, TOTOBHOCTH
aJICKBaTHO PearupoBaTh Ha HYKJIBI IPYTUX, B YACTHOCTH OKa3bIBATh TIOMOIIb U
HYMOIMOHAIBHYIO TIOJICPKKY MapTHEPAM B TIPOIECCE TOCTHIKEHUS OOIICH eH
COBMECTHOM JICATEIBHOCTH;

IIpeamMeTHBIMM pe3yJIbTaTaMM U3YUYCHHUS IIPEAMETA SBIAIOTCA CICIYIOIINE
YMEHHSL:

OCO3HAHHUE POJIM BELIECTB:

- OIIPEAENATH POJIb PA3IIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BACHATD POJIb BEILIECTB B UX KPYTOBOPOTE, PACCMOTPEHUE XUMHUECKUX
IIPOLIECCOB;

- IPUBOJIUTH IPUMEPHI XUMUUECKHX ITPOLIECCOB B PUPOJE;

- HAXOJIUTh YEPTHI, CBUAETENCTBYIOIIME 00 OOIIMX MPU3HAKAX XUMHUYECKHX
MPOLIECCOB U X PA3JIMYMUAX. HCIOJIb30BAHNE XUMUYECKUX 3HAHUM B OBITY;

- 00BSACHATH 3HaYCHHE BEILECTB B )KM3HU U XO35IICTBE UEIOBEKA;

OOBSICHATH MUP C TOUKH 3PEHUS XUMUH;

— IIEPEYUCIIATH OTIIMYUTENIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pa3nMyaTh OCHOBHBIE XUMHUYECKHUE ITPOLIECCHI; - ONPEAEIIATh OCHOBHbIE
KJIACChl HEOPTaHUYECKUX BEIIECTB;

- IOHUMATh CMBICI XMMUYECKUX TEPMHUHOB. OBJIAICHUE OCHOBAMHU METOJIOB
MTO3HAHUS, XapAKTEPHBIX JIJIS1 €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METObl XMMUUECKOI HayKu (HaOI0JeHIEe, CpaBHEHHE,
HKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B IO3HAHUH ITPUPOIBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SIKCIIEPUMEHTBI U OOBACHATH UX
pPE3yJbTaThI;

YMEHHE OLIEHUBATH IMOBEJACHUE YEJIOBEKA C TOUKH 3PEHUS XUMUYECKON
0€30MacHOCTH M0 OTHOIICHHIO K YEJIOBEKY U MPUPO/IE;

- MCTI0JIb30BaTh 3HAHUSI XUMHHU MPU COOJIOJIEHUN MTPABUII UCTIOJIb30BaAHUS
OBITOBBIX XUMHUUECKHX IPENapaTos;

- pa3inyaTh OMacHble U Oe30MacHbIe BEIEeCTBA.



Pabouas mporpamma noctpoeHa Ha OCHOBE KOHIEHTPUYECKOTO MOAX0Aa. DTO
JOCTUTAETCS ITyTEM BBIWICHEHUS TUJAKTUYECKON €MHUIIBI — XUMHUYECKOTO
AJIEMEHTA - U JAJIbHEHIIIEM YCIIO)KHEHNUN U PACUIMPEHUU €€: 371€Ch TAKOBBIMU
BBICTYNAIOT ()OPMBI CYILIECTBOBaHUS (CBOOOIHBIE ATOMBI, IPOCTHIE U CJIOKHBIE
BellecTBa). B mporpaMMe yuyuThIBaeTCA peanu3alis MexKIpeAMeTHbIX CBA3EH ¢
KypcoM ¢usuku (7 kinacc) u Ouonoruu (6-7 KIaccel), T AaeTCs 3HAKOMCTBO CO
CTPOCHHEM aToMa, XUMHUECKON OpraHu3alMel KJIeTKU U IpolieccaMu 0OMeHa
BEIIIECTB.

OcHoBHOM GopMOI OpraHu3annu y4eOHOIr0 mpouecca sBiIseTcs KIacCHO-
ypouHas cuctema. B kauecTBe JOMOIHUTENBHBIX (POPM OpraHu3alun
00pa30BaTENbHOrO MPOIIECCa UCTIOIB3YETCSI CUCTEMA KOHCYIbTAIIMOHHON
MOJIICPKKU, MHAUBHUTyaJIbHBIX 3aHATHUN, CAMOCTOSTEIbHAS paboTa yJaluxcs C
MCTIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobmanaromieit GopMoit KOHTPOJISI BEICTYHAIOT MUChMEHHBIN
(camocTosITEIbHBIE U KOHTPOJIbHBIE pA0OTHI) U YCTHBIN OMPOC (coOece10BaHME),
TECTUPOBAHUE.

Copaep:xkanue yueOHOIo npeamera.

Pasznea 1. HayaabHbIe MOHATHA M 3AKOHBI XUMUH.

Tena u BemectBa. CBOMCTBA BEIIECTB. DTAIOHHBIE (PU3UYECKUE CBONCTBA
BellecTB. MaTepuana u MmarepuanoBe/ieHue. Pojib XuMHUH B )KU3HH COBPEMEHHOTO
oOmecTBa. OTHOIIIEHHE 001IeCTBA K XUMHUU.: XeMOPUIHS U XeMOhoOous.

Mertoasl uzyuenust xumuu. Habmoaenue. JkcnepuMent. MojenupoBaHue.
Moaenu maTeprualibHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

I'a3b1. ZKugkoctu. TBepble BeniecTBa. B3anMHbIe TEPEX0Ibl MEXKIY
arperaTHbIMU COCTOSIHUSIMU BEIIECTBA: BO3rOHKA (CyOIuMaIus) u aecyoiumanus,
KOH/JICHCAI[Us U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

dusnueckue siBieHUs. YUCThIE BEMECTBA U CMECU. | OMOTEHHbIE U
rereporerdble cMecu. CMmecu razoo0pasHbie, xKuakue, TBepabie. CriocoObl
pa3ziesieHHs] CMeCe: meperoHka Wik JUCTHUIALNS, OTCTauBaHue, PUILTPOBAHUE,
KpUCTaJTM3als, BhllTapuBaHue. Xpomartorpadus. [I[puMeHenune 3Tux cnoco0oB B
71a00paTOPHOM MPaKTUKE, Ha MIPOU3BOJICTBE U B OBITY.

XUMHUUYECKHE JIEMEHTBI. ATOM 1 MOJIEKYJIbL. [IpoCThie U C10KHBIE BElIECTBA.
AnnoTponus Ha mpuMepe Kuciiopojia. OCHOBHBIE MOJIOKEHUS AaTOMHO-
MOJIEKYJISIpHOTO yueHusi. oHbl. BelliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS.



3HaKku (CUMBOJIBI) XUMHYECKUX JIeMEHTOB. MHpOopMaIusi, KOTOPYIO HECYT
3HAKW XMMHUYECKUX AJIIEMEHTOB. DTUMOJIOTUS HA3BAHUN HEKOTOPBIX XUMHUUYECKUX
saneMeHToB. [ICXD JI.W. MenaeneeBa: KOPOTKONEPUOIHBIA U JJIMHHOIIEPUOTHBIN
BapuaHThl. [lepuoasl u rpynmsl. [1aBHas 1 mOOOYHAS MOATPYTIIIHL.
OTHOcHTENIbHAS aTOMHAasl Macca.

Xumnyeckue Gpopmyisl. Maaexcs u kodQduientsl. OTHOCUTENbHAsS
MOJIEKYJIsIpHasg macca. MaccoBast 101l XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.
HNudopmarnius, KOTOPYIO HECYT XUMUYECKHE (POPMYJIBI.

BanentHocts. CTpyKTYpHBIE POPMYIIbl. XUMUYECKUE FIEMEHTHI C TOCTOSHHOM
U TIEPEMEHHON BaJICHTHOCTHI0. BBIBOJT hOpMYyIbl COEIMHEHUS IO BAJIGHTHOCTH.
Omnpenenenue BaICHTHOCTH XUMUYECKOTO AJIeMEeHTa Mo (hopmyJsie BEIECTBa.
CocraBiieHUE Ha3BaHUM COCTMHEHUI, COCTOSIINX U3 IBYX XUMHUUECKUX
AJIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BEILIECTB.

Xumudeckue peakunu. PearenTel u npoaykTel peakun. [Ipu3Haku
XUMHAYECKUX PEAKIHN. Y CIIOBHS UX NPOTEKAHUS U NPEKpalieHus. Peakuun
rOpeHHs. JK30TEPMUUYECKUE U SHAOTEPMHUUECKUE PEAKIUU.

3aKOH COXpaHEHUSI MACChl BEMIECTB. XUMHUUECKUE ypaBHEHU. COCTaBIEHUE
XUMHUYECKUX ypaBHeHUU. MH(DOopMaIus, KOTOPYO HECET XMMUUECKOE YpaBHEHUE.

Kinaccuduxanuys XuMHUYECKUX PEaKIMil IO COCTaBY M YHUCITy PEareHTOB U
MPOAYKTOB. TUITBI XUMHYECKUX pEAKINI. Peakiinmm coeMHeHus, pa3noKeHus,
oOMeHa, 3aMmenieHus1. Katanuzatopsl v KaTaius.

JlemoHcTpanum.

o Koulekuu MaTepuagoB U U3JCIIUN U3 HUX.

e Mojenu, uCnojib3yeMble Ha ypoKkax (U3UKH, OMOJIOTUU U Teorpaduu.

e (OObEeMHBIEC U IIAPOCTEPKHEBBIC MOJICTTU HEKOTOPHIX XUMUUECKUX
BEILIECTB.

e Moenu KpUCTAINYECKUX PEIIETOK.

e CoOupanue mpudopa i MoJIydeHHUs ra30B U IPOBEPKA €ro Ha
TePMETUYHOCTb.

e Bosronka cyxoro jibjaa, oja uinu HadTanuHa.

e ArperaTHbl€ COCTOSTHUS BOJIBI.

e PazjeneHue IByX HECMEIIMBAIOIMIMXCS KUJIKOCTEN C TOMOIIBIO
JEJIATENIbHON BOPOHKHU.

e VYcraHoBKa /sl (GPUIBTPOBAHUS U €T0 padoTa.

e VYcraHOBKa JIJIsl BEIIApUBAHUS U €T0 padoTa.

e Pazzenenue kpacsiero BeiecTna guomMacrepa ¢ moMOIIbI0 OYMa>KHON
xpoMarorpaduu.

e Mojenu aJuIOTPOIHBIX MOIUMUKAITUHN YTIIepoa U CEPHI.



e Tloprpers 1.51. Bepuennyca u JI.1. Menneneesa.

e Koporkoneprnoausiii u JnuHHONIEpUOoAHbINA BapuanTel [ICXO JI.1.
Menneneena.

e KOHCTpyHpOBaHHE MIAPOCTEPKHEBBIX MOJICIIEH.

e Amnmapar Kunna.

e Paznoxenue 6uxpomara aMMOHHS.

e B3anmMoaeiCTBUE CONSHON KUCIOTHI C IMHKOM.

e [lomyyenue rupokcuaa Meau (2) U ero paszioKeHHe MPU HarpEeBaHUH.

JlabopaTopHble ONBITHI.

1. O3HakoMIIeHHE C KOJUICKIIUEH J1a0OpaTOPHOM MOCY/IbI.

2. TlpoBepka mpubopa /ISl MOTyYEHUS Ta30B Ha TEPMETHYHOCTD.

3. IlpuroToBieHHE TeTepOreHHON CMECH TIOPOIIIKOB CEPHI M JKeJie3a U hX
paszaeieHue.

4. BsaumojeiicTBre pacTBOPOB XJIOPHJIa HATPUSI U HUTpaTa cepedpa.

5. Tlomywyenue rumpokcuaa Meau (2) U ero B3auMoJICHCTBUE C CEPHOM
KHUCJIOTOM.

6. BzammomeiicTBHE pacTBOpa COIBI C KMCIOTOM.

7. TIpoBepka 3akOHa COXpaHEHHUS MACChI BEIIECTB HA TIPUMEPE
B3aMMOJICUCTBHS IIEJIOYH U KUCIIOTHI.

8. Paznoxenue nepokcuia BoJopoaa ¢ MOMOIIbIO OKCUa Maprania (4).

9. 3amerieHue xKeae30M MeAu B MEAHOM KYIIOPOCE.

IIpakTnueckue padoThl.
1. 3HakoMCTBO C JJabopaTopHbIM 000pyI0BaHueM. [IpaBuia TeXHUKN
0e3omacHOCTH Mpu padoTe B kKabuHeTe xumun. Hekotopsie BUibI padoT.
2. AHanu3 MOYBHI.

Pa3znen 2. Ba:xkHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB.
KosinyecTBeHHbIC OTHOLIEHHMSI B XMMHUHU.

CocraB Bo3nyxa. [lonsiTue 00 00beMHOM J0JI€ KOMITIOHEHTA MPUPOTHON
ra3oBoi cMecHu — Bo3ayxa. PacueT oObeMa KOMIIOHEHTA ra30BOM CMECH IO €ro
00bEMHOM J10J1€ M1 HA0OOPOT.

Kucnopona. O3omn. [lonyuenue kucnopoaa. Cobupanue u pacro3HaBaHHE
KUCJIOpoJa. XMMUYECKHE CBOMCTBA KUCJIOPO/IA: B3aUMOJICCTBHE C METaJJIaMH,
HEMETaJUIaMH U CJIOXKHBIMU BelecTBaMmu. [Ipumenenue kucnopoaa. Kpyrosopor
KHMCJIOpO/Jia B IPUPOJIE.



Oxcuapl. ObpazoBaHue Ha3BaHUM OKCHIOB MO UX Gopmyrnam. CocraBieHe
dbopmys OKCHIOB 10 Ha3BaHUsAM. [IpencraBuTeny oKCUI0B: BO/IA, YTIEKUCIIbIH Ta3,
HEerauieHas U3BECTb.

Bonopon B npupoae. duznuecknue U XUuMAYECKUE CBOMCTBA BOJOPOA, ETO
MOJIyY€HUE U IPUMEHEHHE.

Kucnotsl, ux cocra u kinaccuukanus. Maruoutopsl. Tabnuma
pactBopuMocTu. ConsiHast U CEpHasi KUCIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux cocraB 1 Ha3BaHus. PactBopumMocTs cosnelt B Boze. [IpencraBurenu
COJICH: XJIOpHI HAaTpusi, KapOoHaT HATpHs, PocdaT KaabIusl.

[Tocrosinnas ABoraapo. KomnuectBo Bemecta. Monbs. Mosnsipaas macca.
Kparnbie enHUIBI U3MEPEHHS KOJIMYECTBA BEMIECTBA — MIJIUMOJIb U KHJIIOMOJIb,
MUJUTUMOJISIPHAS U KWJIOMOJISIPHAs. MAcChl BEILIECTB.

PacueTsl ¢ ncronb30BaHUEM MOHATUH «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS
Maccay, «IOCTOSIHHAasE ABOTaIpo».

3akoH ABorajipo. MossipHbIi 00beM ra3000pa3HbIX BEIIECTB.
OTHOCHTENBHAS INIOTHOCTH OJAHOIO ra3a Mo APyroMy.

. KpatHble eMHHIIBI M3MEPEHHSI KOJIMYECTBA BEILECTBA —MUJUIMMOJISIPHBINA 1
KUJIOMOJISIPHBIM 00bEMBI Ta30B.

PacueTsl ¢ ncnonb30BaHUEM MOHATUH «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS
Macca», «MOJISIPHBIM 00BEM ra30B», «4UCI0 ABOTAIPOY.

['unpocdepa. KpyroBopot Bosl B ipupojie. PU3NYECKHE U XUMUYECKUE
CBOMCTBA BOJBI: B3aUMOJACHCTBHE C OKCHIAMM.

OcHoBanus, ux coctaB. PacTBopuMocTh OCHOBaHUM B Bojie. I3MeHeHne
OKpAacK{ MHAUKATOPOB B LIEJI0YHOM cpene. [IpeacraBurenu menoden:
TUAPOKCUIbI HATPUSI, KATUS U KaJIbIUI.

PacTBopurens u pactBopeHHOE BelecTBO. PactBopbl. PacTBopeHnue.
['mppartsl. MaccoBas 10J11 paCTBOPEHHOIO BeHecTBa. PacyeTsl, CBA3aHHBIE C
MCIIOJIb30BaHUEM MOHATUA»MACCOBAs A0JI1 PACTBOPEHHOT'O BELIECTBAY.

JlemoHcTpanum.

e [lomydeHue KUCIOpPOAA pa3I0KEHUEM NIEPMAHraHaTa Kajaus U
MEPOKCHUJa BOIOPOAA.

o (CoOupaHue METOJ0M BBITECHEHHUS BO3/TyXa U BOJIBI.

e PacrniozHaBaHue KACIOpOA.

o [‘openue maraus, xxenesa, yris cepsl U pochopa B KUCIOPO/IE.

o Komieknus oKCHIoB.

e [lonmydenue, cobupanue, pacro3HaBaHUuE BOJOPO/IA.

e [‘opeHue BosIOpOA.

e B3aumMonaencTBHUe BOJOPOJA C OKCUAOM MEIH.



e Kotekuus MUHEpaTbHBIX KUCIIOT.

e [IpaBuio pazdaBiaeHUs CEPHON KUCIIOTHI.

o Komaekius cojei.

e TaOnuia pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIE.

e HexkoTopple MeTaIIJIbI, HEMETAJUIBI U COSTUHEHUS KOJTUIECTBOM
BEIIEeCTBa B 1 MOJIb.

o Komiekius OCHOBaHUM.

JlaGopaTopHbIe ONbITHI.

10. [TomyTHEHHE N3BECTKOBOM BOJBI IIPU MPOIYCKAHUU YIJIEKHCIIOTO rasa.

11. TlonyyeHnue BOJOpPOAA B3aUMOAECHCTBUEM LIMHKA U COJISTHOM KUCIIOTHI.

12. Pacrio3naBanne KUCIOT MHAUKATOPAMH.

13. VI3MeHeHne OKpacKu HHIUKATOPOB B IICIIOYHOM Cpejie.

14. O3HaKoMJIEHHE ¢ IpenapaTaMy JOMAIIHEW WU IIKOJIbHOW alTeuKy —
pacTBOpaMHM MEPOKCHIA BOAOPO/Ia, CIUPTOBOM HACTOMKHU HOMa U
HAIIaTBIPHOT'O CIUPTA.

IIpakTnyeckue padoThl.
3. INomyuenue, cobnpanue M pacrio3HaBaHUE KHCIOPO/a.
4. Tlonmyuyenue, coOMpaHue U pacrno3HaBaHUE BOJOPO/A.
5. IlpuroroBneHue pacTBOPOB COJIEN C UX 3aJaHHOM MAaCcCOBOM T0JEH.

Pazgen 3. OcHOBHBIE KJIACChl HEOPTAHMYECKHUX COeIMHEHMI.

O06o00menne cBeIcHU 00 OKCHIax, UX KiIacCH(PpUKaIMU, Ha3BaHUIX U
cBoicTBax. CriocoObl MOTYYEHUs] OKCHUIOB.

OcHoBanus, ux Kiaaccudukaius, Ha3BaHUs U CBOiCTBa. B3anmoaeiicTBue ¢
KMCJIOTAMH, KUCJIIOTHBIMU OKCUAAMH U COJISIMU. Pa3iiokeHne HepacTBOPUMBIX
ocHoBaHM. CIIOCOOBI MOTYYEHUSI OCHOBaHUA.

Kucnotsl, ux kinaccudukanus 1 Hazpanus. OOMe XMMHUYECKUE CBOMCTRA
KUCJIOT. B3anumoieiicTBuEe KUCIIOT ¢ METAJUIaMH. DJIEKTPOXUMUYECKUH psifl
HANPSHKEHU METaJI0B. B3anmMoaencTBrue KUCIOT C OKCUIaMU METAJLIOB.
B3aumopaencTBre KUCIIOT C OCHOBAHUSIMH — PEAKIUSA HEUTPAIU3ALAH.
B3aumopeiictBue kucnot ¢ consimu. [lomyuenne 6eCKUCIOpOIHBIX U
KU CJIOPOJICOJICPKAIINX KUCIIOT.

Conu, ux knaccudukaus u cBoiicTBa. BzauMojelcTBue colieil ¢ MeTajiaMH,
0COOCHHOCTH 3THX peakiuii. B3auMoelicTBue COJIeH ¢ COISIMH.

['eHeTnueckue psapl MeTAIUIA U HEMETaJUIA. [ eHeTHYecKas CBA3b MEXIY
KJIACCAMHU HEOPTaHWYECKHUX BELIECTB.



JlaGopaTopHbIe ONbITHI.
15.B3aumMoieiicTBiE OKCHUIA KAJIBIUA C BOIOM.
16.[ToMyTHEHNE N3BECTKOBOM BOJIBI.
17.Peakuust HEUTpaIU3alvu.
18.Ilonyuyenue ruapokcuaa Meau (2) 1 ero B3auMOICHCTBHE C KUCIOTOI.
19.Paznoxenue rugpokcuaa Meau (2) mpu HarpeBaHUU.
20.B3aumMoeiicTBHE KHUCIOT C METalUIaMH.
21.B3auMoneiicTBrE KHUCIOT C COJIIMU.
22.03HaKOMJIEHHE C KOJUIEKIIMEHN COJIEH.
23.B3auMopericTBue cynbdara Meau (2) ¢ KeIe30M.
24.B3anuMoeliCTBHE COJIEH C COISIMHU.
25.'eneTndeckas CBsI3b Ha IPUMEPE COSAMHEHUIN MEIH.

IIpakTnyeckue padoThl.
6. Pemienue skcriepuMEHTANIBHBIX 3a7ad.

Pasznea 4. Ilepnoanuecknii 3axkoH u [lepnoanyeckasi cucreMa XUMHYECKUX
3jieMeHTOB (113 u I[ICXJ) /I.U. MeHnaesieeBa U CTpOEHHE aTOMA.

EcrecTBeHHBIE CEMENCTBA XUMUYECKUX JJIEMEHTOB: IETOYHBIE U
IIEJI0YHO3EMETBHBIE METaJUIbl, TAJIOTE€HbI, MHEPTHBIE Ta3bl. AM(OTEPHOCTS.
AMdoTepHbIe OKCHIBI U TUIPOKCUIBI. KOMITTIEKCHBIE COJIH.

Otkpoitue [I.1. Menneneessim 113 u coznanmne um [ICXD.

ATOMBI Kak (popMa CyIeCTBOBAHHS XUMUUECKHUX d1eMeHTOB. OCHOBHbBIC
CBEJICHUS O CTPOCHUU aTOMOB. Jl0Ka3aTebCTBA CIIOKHOCTH CTPOEHHUSI aTOMOB.
Omneitel Pezepdopaa. [InanerapHas Mosienb CTpOEHUS aTOMOB.

CocTraB aTOMHBIX A1€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIBHAA ATOMHAS Macca.
B3anMoCBsI3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHAsI Macca.

Mukpomup. DIEKTPOHBI. CTPOEHUE JIEKTPOHHBIX YPOBHEW aTOMOB
XAMHUYECKUX JJIEMEHTOB

NoNe 1-20. ITonaTue o 3aBepIIEHHOM JIEKTPOHHOM yYpPOBHE.

N3oTonbl. @U3NYECKUd CMBICT CUMBOJIMKH [leproanueckon CUCTEMBL.
Copemennas popmynupoBka [13. I3MeHeHUs1 CBOMCTB JIEMEHTOB B MEPUOJIAX U
rpyInax, Kak (yHKIHS CTPOEHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTUKa 3JIEMEHTa-MeTajia U AJIEMEHTa-HeMeTasula 1o ux
nojoxxenuro B [ICXD JI.11. Menaeneena.

JleMoHCTpaIUu.



e Paznuunsie popmel Tabmur [1C.
e MoaenupoBanue noctpoenus [1C JI,M1. Menpaeneena.
e Moaean aTOMOB XMMHYECKHX 3JIE€MEHTOB.

e Mojenu aToMOB 37€MEHTOB 1 — 3 nmepuoI0B.

JlaGopaTopHbIe ONbITHI.
26.ITomyuenue ampoTepHOTO THAPOKCHIA U UCCIIEIOBAHUE €TI0 CBOMCTB.

Pasne.ﬂ 5. Xumnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PE€aKIHuHu.

HNonHast xumudeckast cBsi3b. MIoHbI, 00pa3oBaHHbBIC aTOMaMHU METAJIJIOB U
HeMeTautoB. CXeMbl 00pa30BaHUS HOHHOM CBS3U JIsl OMHAPHBIX COSTUHCHUM.
HoHHbIe KpUCTAITMYECKUE PEIICTKH U (PU3UUecKre CBOKMCTBA BEIIECTB C ATHUM
TumnoM pemetku. [lonsaTre o popMynbHON €TUHUIIE BELIECTBA.

KoBaneHTHas xumMmuueckas CBsi3b. IJIECKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.
KoBanenTHas HenoJisipHas cBsizb. CxeMbl 00pa30BaHUsI KOBAJIGHTHOU CBSI3U JJIS
OMHApHBIX coequHEeHUN. MOJNeKysIpHbIE U AaTOMHBIE KPUCTAIITMYECKUE PEIICTKH,
Y CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

DIIEKTPOOTPUIIATEILHOCTD. P anekTpooTpuniateabHOCTH. KoBajeHTHas
MoJIsIpHAst XUMU4Yeckas cBsi3b. CXxeMbl 00pa3oBaHUs KOBAJCHTHOM MOJISIPHOM CBSI3H
JJ1s1 OMHAPHBIX COeMHEHUI. MOJIeKYIISIpHbIE U AaTOMHbBIE KPUCTAJNIMYECKUE
PEILIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Merammueckass XMMHYECKask CBSI3b U METAJUIMYECKAsT KPUCTAIINYECKAs
pemrerka. CBOKMCTBA BEUIECTB C 3TUM TUIIOM penieTok. Equnas npupona
XUMHUUYECKHUX CBSI3CH.

Crenenb okucieHusa. CpaBHEHHUE CTEIICHEH OKMCICHUS U BAJICHTHOCTH.
[TpaBuita pacuera CTEIIEHH OKUCISHHUS 1O (hopMyIaM XUMHUYECKUX COCTUHECHUI.

OKuCIUTENBHO-BOCCTAHOBUTENBHBIC peaknu. OTpeesieHue CTeNeHen
OKHUCIICHUSI 11 DJIEMEHTOB, 00pa3yIoIIUX BEIIECTBA Pa3HbIX KiaccoB. Peakinu
MOHHOTO 0OMEHA U OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakiiuu. CocTaBieHuE
YPaBHEHUU OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOAOM 3JIEKTPOHHOTO
OajaHca.

JlemoHcTpanum.
e BuneodparmenTst u cnaitnpl «orHass XuMuueckas CBI3bY.
e Koutekuys BENIECTB ¢ HIOHHOM CBS3bIO.
e Moaenu NOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e BuneodbparmenTsl u cnaiiasl « KoBajaeHTHAsS XUMHYECKAsT CBA3bY.



L KOHH@KHI/IH BCHICCTB MOJICKYJIAPHOTO 1 aTOMHOT'O CTPOCHU . MOI[CJ'II/I

MOJICKYJIAPHBIX 1 ATOMHBIX KPHUCTAJUIMICCKUX PCHICTOK.

L Cﬂaﬁﬂbl «MeTannnyeckass XUMHUUYECKasl CBSI3bY.

L KOJIJIeKI_II/IH «MeTamibl U CIIJIaBBI»

e B3auMoaeiCTBUE IUHKA C CEPHOM U COJISTHOM KUCIIOTOM, XJIOPUIOM

MEJIN.

TemMaTuyecKu MJIaH

Ne | Tema Koa-so | Koua-Bo Kon
qacoB NMPaAKTUICCKUX KOHTPOJIBHBIX

1 | Pasgen 1. HauanbHble TOHATHSA U 3aKOHEI 20 2 1
XUMUH.

2 | Paznmen 2. Baxueliue npencTaBuTeNu 18 3 1
HEOPTraHUYECKUX BelnecTB. KoanuecTBeHHBIC
OTHOIIIEHUS B XUMUH.

3 | Pasnen 3. OcHOBHBIE KJIACCHI 10 1 1
HEOPTaHWYECKUX COCTMHCHU.

4 | Paznen 4. Ilepuoauueckuii 3aK0H 1 8
[Teproauyeckas cucreMa XUMHYECKUX
anemenToB (I13 u [ICXD) JI.1. Menneneera
1 CTPOCHHUE aToMa.

5 | Pa3nmen 5. Xumudeckast CBA3b. 10 1
OKHCIUTENHFHO-BOCCTAHOBUTEIIBHEIC
peaKIuu.

6 | PesepBHOE Bpewms 3

7 | Bcero yacos 69 6 4

[1o mmany 69 yacoB B rog u3 pacyéra 2 yaca.
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