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COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucnopox — aneMeHT U mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuclopoAa B JabopaTopuud W TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacro3HaBaHWEC W W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HABAaHUE M W3y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIIOT U LIEJIOYEH, U3YUEHHUE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(DUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsiTue o0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpaduTa M anamasza), CJIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIPOLECCA JUCCOLMALIMHN KUCIIOT, LIEJI0YEN U cOIeil (BO3ZMOMKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, pEeakiuu pas3IoKEeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOdy4YeHus CepHOM KuciaoTbl. [Ipumenenue cepHoi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €r0 MPEI0TBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMu4yeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKHEC M XUMHUUYCCKUC
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTpOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOWCTBa, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYe€HUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesa (Ill), menu (Il), HaGmromeHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanusa MeXNpeaMETHBIX CBA3CH MPU M3YYECHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JJUYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE  PEe3yNbTaThl OCBOCHHUS MPOTPaMMBI  OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JIOCTUTAIOTCA B XOJ€ OOy4YeHMs] XMMHH B €IMHCTBE Y4YEOHOW U
BOCITUTATEILHON JCATEIHPHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUHCKUMH
COIIMOKYJBTYPHBIMA M JIyXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOIecTBe TMpaBWJIaMH M HOpPMaMd TIOBEJACHUS M CIIOCOOCTBYIOT IIpolleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCS.

JInaHoCTHBIE pe3yabTaThI OTpaXkaroT FOTOBHOCTD 00yJaronuXxcst
PYKOBOJICTBOBATHCS CHCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMN U pacIIupeHue
OITBITA JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECCKOMY U
HAy9HOMY HACIEAWIO, TIOHMMAaHWS 3HAYCHWS XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIEeCTBa, CHOCOOHOCTH BIAACTh JIOCTOBEpHOM HHGOpPMAIIUCH O
MEPEIOBbIX JOCTHXKCHUSAX M OTKPBITHUSAX MHPOBOM W OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEACTABIICHUSI O CONMAIBHBIX HOPMax H TMPABWIAX MEXITMIHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHMBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MTOJIC3HOM, YUCOHOMCCIIEI0BATEILCKOM, TBOPUYSCKON M IPYTUX BHJAAX JICITCIHHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOMU JCSITEIIbHOCTH MPHU BHITIOJTHEHUN YICOHBIX,
MMO3HABATENIbHBIX 3aJ]lad, BBIMOJHEHUH XUMHUYECKUX JKCIICPUMEHTOB, CO3/IaHUU
Y4EOHBIX ITPOCKTOB, CTPEMJICHUSI K B3aUMOITIOHUMAHHIO ¥ B3aHMOITIOMOIITH B IIPOIIECCe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE M MOCTYIIKH
CBOUX TOBAPHIIEH C TO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE IPEJICTABICHUS O BEIICCTBE M XHMHUYCCKON pEaKInH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOIIIE OCHOBY
JUTSI TIOHUMaHUS CYITHOCTH HAyYHOW KapTHHBI MHPA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOIBI, B3AMMOCBS3SIX YEJIOBEKa C TIPUPOTHON CPEIOH,
0 POJIM XMMHUH B TIO3HAHWUW ATUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAMPABIICHHBIE HA TOJIYYCHHE HOBBIX 3HAHHU TIO
XUMUHU, HEOOXOAUMBIE UIsi OOBSICHEHHS HAOTIOaeMbIX MPOIIECCOB U SIBICHHIA,
M03HABATEIIbHON, WH(POPMAIIMOHHONH W YHTATECIIbCKOW KYJBTYPbl, B TOM YHCIIC
HABBIKOB  CaMOCTOSATEJILHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOM, JIOCTYNHBIMA TEXHUYECKUMH CPEICTBaMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpEC K OOYYeHWI0O ¥ TIO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K caM000pa30BaHuUI0, MPOSKTHON U MCCIIEIOBATEIBCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTH U YPOBHSI OOyUEHHUS B TaJIbHEUIIIEM;

4) dpopmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TOCIECACTBUA U HEMPHUITHE
BpEAHBIX  MpHUBbIUEK  (YMOTpPEeOJIEHUsT  alKOroJii, HAPKOTUKOB,  KypEHHS),
HE0OXO0IUMOCTH COOIIOACHUS MTPaBUII O€30MACHOCTH TP OOpAIIEHUU C XUMUYECKUMHU
BEILIECTBAMHU B OBITY U pEalbHON KU3HH;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCHil U Tpyna pa3iIuyHOIro poja,
YBAXKEHHE K TPYAY U pe3yabTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHHU, OCO3ZHAHHBINA BBIOOP WHIUBUYTBHON
TPAEKTOPUH NPOJOJDKEHUS O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
npo(hecCHOHAIBHON AESITENbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH, TOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCUOHATIBHOM cpenie;

6) IKOJIOrHY€CKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU LIeNecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIEeCTBOBAHMS, IOHUMAHUE LIEHHOCTU 3J0pOBOTO U
O0e3omacHOoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3nUeCKOMY U ICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IEHHOCTHU COOJIIOIEHUS TPaBUII
0e30MacHOr0 TOBEJCHUSI TpU paboTe ¢ BEHIeCTBAMHU, a TakKXKe B CHUTYaIUsX,
YIPOXKAIOUIUX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAaHUS, TOJy4aeMmble TMPU U3YYCHUU XUMUH, IS
pelIeHUsT 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOM, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KYyJIbTYpbl, OCO3HAHHUS  TJIOOQJIBHOTO  XapakrTepa
HKOJOTUYECKUX NPOoOJeM M MyTed HX pEelIeHUs IOCPEICTBOM METOAOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B MO3HABATEILHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pPE3yJbTATOB BBIACISAIOT 3HAYMMBIE IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUS OOLIEHAYYHbIE MOHATUSA (3aKOH, TEOpHs, MPUHILIUIIL,
runoresa, paxt, cucreMa, mpouecc, SKCIEPUMEHT U APYTOE. ), KOTOPIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEeIMETaxX 1 MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX
npeaMeToB (pOopMHUpPOBaATH MPEACTABICHUE O LIETOCTHON HAay4yHON KapTUHE MHpa, U
yHUBEpCalbHble y4eOHble JeHCTBUA  (IMO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,



pPEryJSITUBHBIE), KOTOpble oOecreunBalOT  (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YICOHOH AEATEIHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiornyeckue a1eiicTBHA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS ITPU OCBOECHUY 3HAHUA:
PACKpBIBATh CMBICT XUMHUYECKUX TMOHATHUH (BBIACIATh UX XapaKTEPHBIE MPU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JIPYTMMH MOHATHIMH), WCTIOIL30BATh MOHSITHS IS
OOBSCHEHHS OTIEIBHBIX (DAKTOB M SIBJIICHUM, BRIOMPATh OCHOBAHMS M KPUTEPHUH IS
KJaccu(UKAMM XUMUYECKUX BEIIECTB W XUMUYECKHUX peaKlUid, yCTaHaBIUBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEX]Yy OOBEKTaAMH M3Yy4EHHs, CTPOUTH JOTUUYECKUE
paccyxnaeHus (MHAYKTHUBHBIC, IEAYKTHUBHBIC, 10 aHAJIOTHH), JEJaTh BBIBOJBI H
3aKITFOYCHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
MeTarpeMETHbIC), CHUMBOJUYECKHE (3HAKOBBIE) MOJIECIH, MCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEMEHTAa), XUMHUYecKas (opMyra W ypaBHEHUE
XUMUYECKOHN peakny — IPH PEIICHUH Y4eOHO-TT03HABATENBHBIX 33/1a4, C YUYETOM dTUX
MOJICJIbHBIX MIPEICTABIICHUN BBISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMUYECKUX PEaKIIUW, BBISBIATH
oOmue 3aKOHOMEPHOCTH, TPHUYMHHO-CJICACTBEHHBIC CBS3M W TPOTHBOPEYHS B
M3y4aeMBbIX MPOIIECCaxX U SBIICHUSX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

yMEHHUE HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIM,

MpUOOpPETEHUE ONbITa 10 IUIAHWPOBAHUWIO, OPTaHHW3AllMd U TMPOBEIACHUIO
VYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJoJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTENILHO TMPOTHO3UPOBATh €ro pe3yibTar, (popmyivpoBaTh 000OIICHUS U
BBIBOJIBI TI0 pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHOM padore.

Pab6ora ¢ undpopmaumeii:

yMEHUE BBIOMpPATh, aHAIU3UPOBATH W HHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUIOB M (HOPM TPEACTABJICHHS, TOJYYaeMYyI0 W3 Pa3HbIX HMCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEpaTypa XUMHUYECKOTO COJICP KaHMS, CIIPABOYHBIC ITOCOOHS,
pecypcbl MHTepHETA), KPUTHYECKH OIEHWBATh MPOTHBOPEUYHMBYIO W HEJIOCTOBEPHYIO
uHpopMaIuio;

YMEHUE TMPUMEHATHh PA3JTMYHbIE METOABl M 3ampOoChl MPH TOUCKE W O0TOOpe
uHDOpPMAIIMU U COOTBETCTBYIONIMX JaHHBIX, HEOOXOAWMBIX ISl BBITIOJIHCHUS
y4eOHBbIX U TMO3HABATEJbHBIX 3a]a4 ONPEACNEHHOIO TUIA, MPUOOPETEHUE OIbITA B



0o0JlaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJBTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOWCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIbHYIO (OpMY MpencTaBiIeHUs WHGOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMbIE 3a/1a41 HECTIOKHBIMHU CXEMAMHU, TMarpaMMaMu, IpyTUMHU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHUE HCHOJb30BaTh W  AaHAJIM3UPOBaTh B Ipolecce y4yeOHOH H
UCCIIEIOBATENbCKON ACSITENbHOCTH HWH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJILCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH IPUPOTHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC y4eOHbIe JeHCTBUS:

yYMEHUS 33]1aBaTh BOMPOCHI (B X0j/€ auanora u (WiM) JUCKYCCUH) MO CYIIECTBY
oOcykmaeMoil  TeMbl, (OpPMYyJIHpPOBaTh CBOM  MPEHJIONKEHUS]  OTHOCUTEIHHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

YMEHUS PEJICTABIISITh NOJYYEHHBIE pE3YyJIbTaThl I03HABATEIbHON AEATEIbHOCTH
B YCTHBIX U NMUCBMEHHBIX TEKCTAX; JIE€JIaTh MPE3CHTAIUIO PE3YJIbTATOB BBINOJIHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (Jab0paTOpHOIO OIbITA, J1a0OpaTOpHOU padOTHI MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsA y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
ITIO3HABATEJIbHOM M UCCIIEN0BATEIBCKON AEATEIBHOCTH NPU PEIICHUH BO3HUKAKOIINX
mpo0JIeM Ha OCHOBE yué€Ta OOITUX HHTEPECOB U COTJIACOBAHMS MO3UIIHIH (00CYKICHMUS,
OOMEH MHEHMSIMH, «MO3TOBBbIE IITYPMbD», KOOpPJAMHAIMS COBMECTHBIX JEHCTBUM,
onpeaeneHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIBHO OIPEAEIATh LEJIH JEATEIIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MpPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3((PEeKTUBHBIE CIOCOObI pElIEHUs YYEOHBIX U
IIO3HABATENIbHBIX  337a4, CaMOCTOSTEIbHO COCTABIATH WM  KOPPEKTUPOBATH
MPEUIOKEHHBIN AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUHN 3aJaHUN C YUETOM IOJYyUYCHUS
HOBBIX 3HaHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUusiX, OLICHUBATH
COOTBETCTBHUE MOJYYEHHOI'O pe3ysbTaTa 3asBJICHHON LEIN, YMEHHE HCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB IO OCBOSHUIO 0053aTEIBHOIO COACPKAHUS,
YCTaHOBJICHHOTO TaHHOU (peepanbHOM padodeil mporpaMMON, BEIJICISIIOT: OCBOSHHBIC
00y4JarouMMUCs HAyYHbIE€ 3HAHUSI, YMEHHUSI U CTIOCOOBI IEUCTBUIM, cieliupruyecKue s
MpEeAMETHON 00J1acTh «XUMUS», BUABI JEATEIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpHpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYyalUsX.

K xonity obydyenus B 8 kijiacce mpeIMeTHBIE Pe3ybTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAOITNXCSI YMEHUM:



pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKMX MOHSTHUH: aTOM, MOJIEKYyJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJAHAS), BAJIEHTHOCTb, OTHOCHUTENbHAsA aTOMHas M
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEHIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JI1 XUMMHUYECKOTO AJIEMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHJ], KHUCJOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIJICHUS, XMMHYECKas peaxius, KiIacCUPHUKAIMSI pPEaKIHiil: peakuuu
COEIMHEHHUSI, PEAKLIUH PA3JIOKEHHUSI, PEAKIIMK 3aMEIICHUS, pEaKIIM 0OMEHa,
AK30- U DHJIOTEPMHUUECKHUE PEaKINH, TeTIOBOM 3D PEKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paInyC aToMa, XUMUYeCcKas
CBA3b, MOJISIPHAs M HEMOJISIpHAs KOBAJEHTHAsl CBS3b, MOHHAsA CBS3b, HOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas IO BellecTBa (MPOLEHTHas
KOHIICHTpAI|sl) B pacTBOPE;

WUIIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHWYECKHUX IIOHATHA U
IPUMEHSATH 3T IIOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;
MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIsl COCTaBJIeHUs ()OPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/EIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb OKUCIICHMSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHA/IEKHOCTD
BEIIECTB K OMNPEACIEHHOMY KJacCy COeAMHEHUW 1o ¢opmysiaMm, BHUJL
XUMUYECKOM CBA3M (KOBaJ€HTHasT W HWOHHAs) B HEOPraHUYECKHX
COCIMHEHHUSIX;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX MojoxkeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOT'O YUYE€HUs1, 3aKOHa ABOTapo;

OTHCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gpopmy [lepuoanueckoil cuctemsbl
XUMUYECKUX DJEMEHTOB: pa3jiMyaTh MOHATHS «IJIaBHas noarpynna (A-
rpynmna)» u «nodoynas noarpynna (b-rpymnma)y», Mansie u Oosbllve NEPUOIBI,
COOTHOCUTH 00O3HauYeHUus, KOTopble uMmeroTca B Tabmune «llepuoanueckas
cucreMa xumuuyeckux diemeHToB J[. M. MennpeneeBa» ¢ 4YMCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB WU
3apAan sapa, oO1ee YUCIo JEKTPOHOB U paclpeIeIeHUE X MO AJIEKTPOHHBIM
CJI0SIM);

KJIacCU(DUIIMPOBATh XUMUYECKUE DJIEMEHTBhI, HEOPraHMYEeCKUEe BEIECTBa,
XUMUYECKHE peakuuu (MO YHCIy M COCTaBy YYaCTBYIOIIMX B pPEaKUUU
BELIECTB, 110 TEIIOBOMY 3PEKTY);



XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHWMHUYECKHUE CBOMCTBA BEILECTB
pa3IMYHBIX KJIAcCOB, MOATBEPKIas OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH NPOTEKAHUsI XMMUUYECKUX MTPEBPALLIEHUM B pa3IUYHbIX
YCIOBHUSIX;

BBIYMCIIATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPDHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMeHTa M0 QopMysie COETUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlny;

MPUMEHSTh OCHOBHBIC ONEPALMU MBICIUTEIHHON MESTEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O000IIEHNE, CHUCTEMATH3allMIo, KiacCU(pUKAIHIO,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — 11 M3y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKHUX pPEaKLUii, €CTECTBEHHO-HAYUHbIE METO/Ibl TO3HAHUS —
HaOJI0ICHNE, H3MEpPEHHE, MOJEIMPOBAHUE, OSKCIEPUMEHT (peajbHbId WU
MBICJICHHBIN );

CJIeI0OBaTh MpaBHUJIaM IOJIb30BaHUS XUMHUUYECKOW MOCYI0M U Ja0OPaTOPHBIM
o0opy/lOBaHMEM, a TaKkKe TMpaBUiaM oOOpalleHus C BELIECTBAMH B
COOTBETCTBUH C MHCTPYKLUSAMH 10 BBHIIIOJHEHUIO Ta0OPATOPHBIX XUMUYECKUX
OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (BOIOPOJA U
KHCJIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MacCcOBOM JoJien
pacTBOPEHHOTO  BEIIECTBA, IJIAHUPOBATH M  TMPOBOJUTH XHUMHUYECKHUE
HKCIIEPUMEHThI 10 PACIO3HABAHHIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, (heHOIPTaTeHH, METUIIOPAHXK U APYTHE).

K koHiy oOydyeHus B 9 kJjiacce mpeIMETHbIE Pe3yibTaTbl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHU:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKHUX MOHITHI: XUMUYECKUI 2JIEMEHT,
aToOM, MOJIEKyJia, HWOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMHYECKasl peakivs, XUMHUECKast CBSI3b, TETUIOBOM 2PPEKT peaKiiu, MOJIb,
MOJISIPHBIT 00BEM, pacTBop, AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs TUCCOLMALIMS, PEaKIIMd MOHHOTO OOMeHa, KaTaiau3aTop,
XUMUYECKOE paBHOBecHe, oOOpaTUMbie U  HeoOpaTUMBIE  PEaKIUH,
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCITUTENh, BOCCTAHOBUTEIIb,
OKHCJICHWE W BOCCTAaHOBJICHWE, AJUIOTPOMHs, aM(POTEPHOCTh, XHUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs), KpUCTAJUIMUECKasi peleTKa,
KOPpO3HUsi METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON PEAKINH, MPEAETbHO
nonycrumas konuentpauus [1JIK Bemecrsa;



WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XUMHUYECKHUX TOHATUA U
MIPUMEHSIThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUIA;
HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JIJIsl COCTaBJICHUS (pOPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpEeEeNATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX  PA3IMYHOIO  COCTaBa, MPHUHAIICKHOCTh BELIECTB K
onpeaenéHHOMY KJIaCCy COCIUHEHHH 1o hopMyiaM, BHJI XUMUYECKOU CBS3U
(KoBaneHTHAs, NOHHAs, METAUIMYECKas) B HEOPTaHMYECKUX COEINHEHHUSX,
3aps]l MOHA MO XUMHUYECKOU opMyJie, XapaKTep Cpelibl B BOJHBIX PACTBOPAX
HEOPTraHUYECKUX COCTMHEHUMN, TUTl KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cwmbicn Ilepuonmueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHHWE: OIHUCHIBATH U  XAPaKTEPU30BaTh
Tabnuunyo (opmy Ileprognueckoil CUCTEMBI XMMHMUYECKHUX DJIEMEHTOB:
paznuyaTh TMOHSATUSA «rJaBHasg Tmoarpymnmna (A-rpynma)» ©U «1mo0oudHas
noarpynmna (b-rpynma)», wmanble U  OodbIIME TEPUOMABI, COOTHOCHUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCS B IEPUOJUYECKON TabIULE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj spa, oOliee YUCiIo 3JIEKTPOHOB U PACTIPEACTIEHUE UX 110 3JIEKTPOHHBIM
CIOsAIM), OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
AJIEMEHTOB M WX COEIMHEHHM B MpeJenax MaJlbIX MEepUOAOB U TIIABHBIX
MOATPYII ¢ Y4ETOM CTPOCHHUS X aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHHMYECKUE BEIECTBa,
XUMUYECKUE peakinuu (M0 YHUCIy M COCTaBy YUYacTBYIOIIUX B PEAKIUU
BEIIIECTB, MO TErioBoMy 3G (]eKTy, MO0 M3MEHEHUIO CTEMEeHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME U CHenuPUUeckue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEILIECTB, MTOATBEPAKAasi ONUCAHUE PUMEPAMU
MOJIEKYJISIDHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMHUUYECKUX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOLMAIIMU KUCIIOT, Een0oYen
U COJIeH, TIOJIHbIE U COKpAall€HHbIE YpaBHEHHs PEaKIHil MOHHOTrO OOMEHa,
YpaBHEHUSI pEaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON
CBS3U MEXK/1y BELIECTBAMU PA3IMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIMM
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKuid;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX NPEBpAlEHUA B Pa3IMUYHbBIX
YCIIOBHUSIX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO Macchl BEILIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa M0 QopMysie COETUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO
XMUMUYECKON peakiui;

co0uroaTh MpaBUjia MOJIB30BAHUA XUMHUYECKOH MOCya0i u 1abopaTopHBIM
00opyI0OBaHUEM, a TAKXKe MpaBuiia 00pallleHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSMHU IO BBITIOJHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB 1O
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOIO
rasa);

IPOBOJUTH PEAKINH, MMOATBEPXKIAIOIINE KAaYeCTBEHHBIN COCTAaB Pa3TUYHBIX
BEIIECTB: pACMO3HABaTh OMNBITHBIM MYTEM XJIOpUA-, OpOMHUA-, HOIMI-,
kapOoHat-, Qocdar-, cHIMKaT-, CyJb(}ar-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHS W MOHBl H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

OPUMEHATh OCHOBHBIE ONEpPALlMU MBICIUTENIBHON AESITENIbHOCTH — aHaJu3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISABICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIS M3YYCHHS] CBOMCTB BEIIECTB M XHMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAayyHble METOJbl IIO3HaHWs — HaOIO/ICHNE,
U3MEpEeHHEe, MOJIETMPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25
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Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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