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COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMHM B KU3HM 4Y€JIOBEKAa. XUMUS B CUCTEME HayK. Tena U BelecTBa.
®du3nyuecKue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHsTHE 0 MeTO1ax MO3HAHUS
B xumuH. YucTeie BemecTBa 1 cMecu. CrocoObl pa3iesieHus] CMECei.

ATOMBI U MOJEKYJIbl. XUMUUYECKHE 31€eMEHThl. CUMBOJIBI XMMHUECKUX IeMEHTOB. IIpocTsie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckasi (popmysna. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeulecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 0J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomnyectBo Bemectsa. Monbs. MomsipHas Macca. B3auMMoOCBs3b KOJIMYECTBA, MAacChl M 4uCia
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo Gpopmynam XUMUYECKHX COCTUHEHUI.
®u3nyeckue U XUMUYECKHUE SBICHUS. XUMHUUECKas peakluus U €€ MPU3HaKU. 3aKOH COXPaHEHUS
Macchl BeLIECTB. XUMHUecKue ypaBHeHUs. Kinaccudukanus XMMHUEeCKUX peakiuil (coeInHeHus,
pa3liokKeHUs1, 3aMEILICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKON IIOCYyAOHM, MpaBuiaMH padoThl B JabopaTopuu U OpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (U3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE M KOHJIEHCAIIUS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM ITPOBOJIOKH, B3aUMOACHCTBUE MeJIa C KUCIOTON) SIBICHUN, HAOII0ICHUE U
OTKCaHUE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokKeHne caxapa, B3auMOJIeHCTBIE
CepHOW KHUCIIOTHI C XJIOpHIOM Oapusi, paznokeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aMMOJIeiicTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IPOBEIEHUE OYMCTKU IMOBAPEHHOH COM, HAOJIIOJEHUE M ONMHCAHUE PE3YJIbTATOB MPOBEACHMS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIed MOJIEKYJ
(I1apocTep>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmeck razos. Cocras Bo3yxa. Kuciopon — anemeHT u mpocroe Bemectso. Haxoxnenne
KHCIOpoJia B Mpupojae, (pusnueckue M XUMHUYECKHEe CBOWCTBA (peakuuu ropeHus). OKCuabl.
[Tpumenenue kucnoponaa. CrnocoObl MOTYUYEHHS KUCIOPOAA B JIaOOPaTOPUH U MTPOMBIIUIEHHOCTH.
Kpyrosoport kucinoposa B npupoe. O30H — alsioTponHas MoAU(UKAIIS KUCIOpOAa.

TennoBoil 3¢p¢exkT XUMHUECKOW peaklud, TEPMOXHMMHUYECKHE YpaBHEHHUS, OK30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxoxxaeHue Bojopoaa B npupoje, Guznyeckue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! omy4yeHus. Kucnotel u conu.

Mounsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoiicTBa BoAbL. Boxa kak pactBoputens. PactBopel. HaceineHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOopuMOCTh BellecTB B Boje. MaccoBas A0Sl BEILECTBA B
pacTtBope. XUMH4ecKkue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHe NpUpOAHbIX BojA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanmust nHeopranmveckux coenmuHennit. Oxcuawsl.  Kniaccudukamuss  OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
okcu0B. Du3nyeckre U XMMHUYECKHe CBOcTBa okcuoB. [loyueHne okcuaos.



OcHoBanus. Knaccudukarys ocHOBaHMIA: MENOYN U HEPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa
OCHOBaHUM. PUBHMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHre OCHOBaHUM.
Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinor. dusmueckue U XUMHUYECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiiarypa coneit. @u3ndeckue 1 XMMUYECKUE CBOMCTBA colieil. [loryuenue comnen.
I'enernueckas CBSA3b MEKy KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeesieHue COJEpKaHU KHUCIOpoAa B BO3JAyXe, IOJyueHHe, coOMpaHHe,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M OINHUCAaHUE HX CBOMCTB, IOJydYeHHUE, COOMpaHHe, paclio3HaBaHUE U
U3yueHHE CBOWCTB BOaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HaOIOJeHIEe 00pa3LIOB BEIIECTB KOIMYECTBOM |
MOJIb, MCCJIEI0OBAaHUE OCOOEHHOCTEW pAacTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[0OB HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHUs OKpacCKM MHAMKATOPOB B pAacTBOpax KHUCIOT U LIEJIIOYEH, U3ydyeHHUE
B3anmMoeiicTBus okcuaa Meau (1) c pactBopoM cepHOit KMCIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLHUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE OJHOTO METajuia IpyTrum
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmme Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumMuyecKux 3iementoB JI. H.
MennesieeBa. CtpoeHune aToMOB. XUMHYeCKasi CBSI3b. OKNCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuumn

[TepBble TOMBITKK KiIacCHU(pUKAIMN XUMUYECKUX deMeHTOB. [loHsATHE O rpymmax CXOIHBIX
AIIEMEHTOB (IIIETOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuoauueckas cucremMa xumuuyeckux aneMeHtoB JI. . Menneneena.
Kopotkonepuognass u jmmHHONEpUoAHas (opmel [lepuonnueckoid CUCTEMBI XUMHUYECKUX
anemenToB 1. . Menneneesa. Ilepuoast u rpynmnel. @U3n4ecKuii CMBICIT IOPSAAKOBOIO HOMEPA,
HOMEPOB IIEpHOa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3ortombl. DnekTpoHbl. CTpOEHHE >3JIEKTPOHHBIX
o0osouek aroMoB TepBbIXx 20 xumuueckux diemeHTOB I[lepuommueckou cucremsr J[. U.
MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA [0 €r0 IMOJ0XKEHUI0 B llepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METALNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U Mepruoam.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XUMUYECKUX HJIIEMEHTOB st
pa3BUTHS Hayku U npakTuku. [{. 1. MeHeneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOdsipHasi U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHULIATEIbHOCTh
XUMHYECKHUX JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucneHusa. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKUCIEHUS U
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

U3y4YeHHe 00pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE T'MAPOKCHIA IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJIO0YEH, IPOBEICHHUE ONBITOB, WIUIIOCTPUPYIOIIMUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpEeHNe, PEaKIIuU Pa3IOKECHHS, COSTUHEHNS).
Mesicnpeomemmuuie cea3u



Peanuszanus MeXIpeIMETHBIX CBSI3€H NPU M3Y4YEHHH XMMHH B 8 KIIACCE OCYIIECTBIIACTCA 4epes3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX IMOHATUH, TaK U NOHATHUH, SBJISIOLIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O [IUKIIA.

OO0me ecTecTBEHHO--HAy4YHBIC MOHATHSA: HAy4HBIH (DaKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, Kjaccu(ukauus, NEepUOJUYHOCTb, HAONIOJIEHHE, SKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usznka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUYECKHUH 3apsii, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3,
(bu3nyeckre BeIUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux sieMeHTos J[. Y. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB MIEPBBIX TPEX
IIEPUOJOB, KaJIMs, KaJbLUs U UX COCIUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XUMHUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIA XMMUYECKOM CBS3H.
Knaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE CBOMCTBA BELIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJlacCaM HEOPraHMYeCKUX COEIMHEHUH, IeHeTHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XUMUYECKUX pEaKIUil MO pa3TUYHbIM MpH3HAKaM ([0 YUCIy M COCTaBY
YUYacCTBYIOLIMX B pEaKI[H BELECTB, 110 TEMJI0BOMY 3P (DEeKTY, 10 U3MEHEHUIO CTEIIEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiuzaTopa). OJK30- H
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKNE YPAaBHEHUS.

[TonssTue o ckopoctd XuMuuyeckoil peakuuu. [loHsTHE 00 0OpaTMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEaKLUy U MOJ0KEHHE XMMHUYECKOIO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIMM,  JJEKTPOHHBIM  OalaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHHMM OKHCIINTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopus 271EKTPONUTUYECKON AUCCOUALINH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI, aHNOHBI.
MexaHu3M [HCCOLMAlMM BELIECTB C PA3JIMYHBIMU BHUJAMH XUMHUYeCKoW cBs3H. CreneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakiun moHHOrO OOMEHa. YCIOBHS TPOTEKAHUS PEAKIMd HMOHHOTO OOMEHa, IOJHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMIl M COJEW B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepuUMenn:

03HAKOMJIEHHE C MOJEJIIMUA KPUCTANINYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTaJUIoB (rpadura ¥ anMasa), CIOXKHBIX BEHIECTB (XJIOpHJa HaTpHs), HCCIeI0BaHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIMu OT BO3ACUCTBUS pa3lIU4HbIX (HAaKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIIPOBOJHOCTH PAcCTBOPOB BEIIECTB, Ipoliecca IUCCOLMAIUU KHUCIIOT,
menoded U conedl (BO3MOXKHO HCIIOJIb30BaHUE BHJICO MAaTEpUANIOB), NPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIINX TpPU3HAKU MPOTEKaHUs peakluid MOHHOro oOMeHa (0Opa3zoBaHUE OCalKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WUIIOCTPUPYIOIIMX HMPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHHe, peakluH pa3jIokKeHUs, COSAMHEHHs), PACO3HABAHUE
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HEOPraHMYECKUX BELIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTUKa TajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHBIC CTETECHU
okucineHus. CTpoeHne U (QpU3NUECKue CBOMCTBA MPOCTHIX BEIIECTB — TajlOreHOB. XMMHUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOJAEHCTBHE C MeETa/llaMU, HEMeTaJlJIaMM, ILIEI0YaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHue, npuMeHeHue. [leiicteue
XJIOpa ¥ XJIOPOBOJOpOJia Ha OpraHU3M 4eJoBeKa. BakHeWinue XJIOpUAbI U UX HaXOXICHHE B
pUpOE.

O6mas xapakrepucTuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
creneHu okucienus. CTpoeHue U (pu3nYeckue CBOUCTBA MPOCTHIX BELIECTB — KUCIOPOJIA U CEPBI.
AnnoTpornHble MOAU(PHUKALIMN KUCIOPOa M cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOaOpO,
CTpoeHue, GU3n4ecKue u XuMudeckre ceoiictBa. OKCHJIbI cepbl KaK MPeACTaBUTENN KUCIOTHBIX
okcunoB. CepHasi KucIoTa, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENS
KJlacca KUCIOT U creruduueckue). XMMUYECKHE PeakivH, JIeXkKallue B OCHOBE IPOMBIIIICHHOTO
crioco0a rmoixyyeHus cepHoi KucioThl. [IpuMenenne cepHoi KuciOThl. Cojid CEpHOM KUCIOTHI,
KayecTBEHHasl peakius Ha cyinbdar-uoH. HaxoxneHnue cepbl M e€ coeiMHEHHM B IpUpPOJE.
XVUMHYECKOE 3arpsi3HEHUE OKpPYXkAlolleW cpeibl COCOUHEHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro Mpel0TBpaILEeHHS.

OO0mmas xapaktepucTuka 31eMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTENEHHU OKHCICHUS. A30T, pacpoCTpaHEHHE B MPUPOJE, (PU3NUECKUE U XMMUYECKHE CBOICTRA.
Kpyrosoport a3ora B npupojie. AMMHAK, €ro GU3NYeCKue 1 XUMUYECKUE CBOMCTBA, IOJyUYEHUE U
npuMeHeHue. Coiau aMMOHHUS, MX (QHU3MYECKHEe M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ IMolydeHue, (pu3nyecKue u
XUMHUYECKHe CBOWCTBa (00IIMEe Kak HpeJCTaBUTENs Kilacca KHUCIOT U crenupuyeckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAJIbHBIX Y100peHH. Xumuueckoe
3arps3HEHUE OKpY’Karolled Cpeabl COeIMHEHMSAMHU a30Ta (KUCIOTHBIE IOXIW, 3arpsi3HEHHE
BO3/yXa, MO4Bbl U Bo0EMOB). Docdop, amnorponHbie Moaudukanuu pochopa, pusnueckue u
xummdeckue cBoictBa. Oxeun pocdopa (V) u pochopras kuciaora, pusnueckue 1 XUMHUECKUE
CBOIiCcTBa, mosyuenue. McnonabszoBanue GpocdaroB B kayecTBe MUHEPAJIbHBIX y100pEHUH.

OOm1as xapakTepucTuka 31eMeHToB |V A-rpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe
CTENIEHH OKHCIEHUS. YTJIEpoAa, aJUIOTPOIHbIE MOAU(UKALMHU, PACIPOCTPAHEHHE B HPUPOJIE,
du3nyeckne U XUMHUYECKHe cBoicTBa. AncopOuus. KpyroBopot yriaepona B mpupojae. OKcuabt
yraepoaa, ux Gpu3nuecKrue 1 XMMUYECKHe CBOICTBA, IEHCTBIE Ha )KUBbIE OPTaHU3MBbI, IOJTy4EHHE
U IpUMEHeHue. DKOoJIoTHYecKue MpoOieMbl, cBA3aHHble ¢ okcuaoMm yriepona (IV), rumoresa
IJ100aJbHOTO MOTEIUIEHUsT KJIMMaTa, MapHUKOBbIM 3d@exT. YrompHas kuciaora U €€ coiu, UX
¢du3nyeckne U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHast peakuus Ha
KapOoHaT-uoHBI. Mcnonap3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

[TepBoHavanbHbIe MOHATHSI 00 OPraHUYECKUX BEUIECTBAX KaK O COEIUHEHHSX yriepona (MeTaH,
3TaH, JTWUJICH, alleTWIEH, JTaHOJ, TIJIMLEPUH, YKCyCHas Kuciora). [IpupoaHble HCTOUHUKHU
YTIE€BOIOPOAOB (YyIoJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OEH3UH), UX POJIb
B OBITY U MPOMBINIIEHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, Oenkax,
yIJIeBOJaX — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUMYECKUX U
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢pusznueckue 1 XMMUYECKHE CBOWCTBA, MOJIyueHHE U npuMeHeHue. CoeTuHeHUs
KpeMmHus B pupoje. OOmume npeacraBieHus 06 okcuae kpemuus (1V) u kpeMHHEBOH KHCIIOTE.
Cunukatel, UX HCHOJIb30BaHUE B OBITY, B INPOMBIIUIEHHOCTH. BakHeliine cTpouteiabHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [Ipobrmembl Ge3o0macHOTO
UCIIOJIb30BAaHUS CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOM JKU3HU.



Xumuueckuii IKCnepumenm:

U3ydeHne oO0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepel U €€ COCOTUHEHHUSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cyib(paT-uOH U HaAONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THIX U pochOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M HW3yUEHHE CBOWCTB aMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-nuoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3alMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KPUCTAIUIMYECKUX pemEToK anMasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHue, coOnpanue, paclio3HaBaHue U U3Y4YCHHE CBOKCTB
VIJIEKUCIIOTO Ta3a, MpPOBEICHHWE KAaYeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIMEH CHUIMKATHOM
MPOMBIIIUICHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 337124 110 TeMe «BakHel e HeMeTalyIbl U UX
COCTMHEHUS».

MeTasiibl M MX COeTUHEHUSI

OO0mmas xapakTepuCTHKa XUMUYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHHUH UX IMOJOXEHUS B
Ilepnonnueckoir cucreme XuMuueckux sneMeHToB JI. M. MenaeneeBa U CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DIEKTPOXUMUYECKUN psAJ HampsokeHUW MerauioB. Du3nWyeckue M XMMHUYECKHE CBOMCTBA
MeTansioB. O0mue crnocoObl MoydYeHus MeTawioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MIPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTayibl: mojoxkeHue B Ilepuoanueckoi cucreme xumMuueckux snemeHntos J[. U.
MenaeneeBa, CTpO€HHE HUX aTOMOB, HaxoxiaeHue B npupoge. dusnyeckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHoO3eMeNbHBIE METAUIBI MAarHUM W KajdblWil: TonokeHue B llepmoamdeckor cucreme
xuMuyeckux 3neMeHToB Jl. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJAEHHE B MPUPOJE.
®uU3nyecKue U XMMHUYECKHWE CBOMCTBA MarHusl W KajablHs. BakHEHIIME COCAUHEHUS KaJlbIUA
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHui: monoxkenue B [lepuonnueckoit cucteme xumuuecknx dneMenToB J1. Y. Menneneena,
CTPOCHHE aTOMa, HaxoXJeHue B npupoje. Puznueckue U XUMUYECKHE CBOMCTBA AFOMHUHUSI.
AMdoTepHbIe cBONCTBA OKCHIA U THUIPOKCH/IA ATFOMUHHUSL.

Keneso: nonoxenue B [lepuonnueckoin cucreme xumuueckux snementoB JI. M. Menneneena,
CTpOEHHE aToMa, HaxoxjaeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa jKenesa.
Oxcunsl, runpokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MoTy4eHUE.
Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMd METauIOB U CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMH, H3yueHUE
PE3yIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPHATIOB), 0OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJAa Kalbl[Usi M HATpusi C BOJAOHM (BO3MOXHO UCIHOJIb30BAaHUE
BUJICOMATEpHUAJIOB), KCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs jKele3a B
Kucimoposie  (BO3MOXKHO — HCIONB30BAaHHE  BUICOMATEpHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
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(1), meau (1), HaGMOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHH MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTabl U UX COCIUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemiectBa u MmaTepuaiibl B MOBCEIHEBHOM KU3HU YesioBeKa. bezonacHoe ncnonb30BaHNue BEUIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBas momols npu XMMHUECKUX 0XKOTaX U OTPaBJICHUSIX.
XUMHUECKOE 3arpsi3HEHHE OKpYyXarolleld cpeapl (MpeaenbHas JOoMycTUMas KOHLIEHTpalus
BemecTs, ganee — [1/1K). Poib XxuMum B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pas3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).
Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpeIMeTHBIX CBSI3ed NPU M3YYEHUU XMMUU B 9 Kilacce OCYIIECTBIISIETCS 4Yepes
UCIIOJIb30BaHNE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TOHSATHH, SBISIONIUXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKIIA.

OOme ecTeCcTBEHHO-HAyYHbIE TMOHATHA: HAy4dHbIH (DakT, rUmores3a, 3aKOH, TEOPHS, aHAJU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

®du3rkKa: MaTepus, aToM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKITU, U30TOIbI, PATHOAKTUBHOCTD,
MOJICKYIIa, SJICKTPHUSCKUAN 3apsi]l, TPOBOIHHUKH, TIOTYIIPOBOTHUKH, JUIIEKTPUKH, (DOTOIIICMEHT,
BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHHUE BEIECTBAa, Tra3, pPacTBOP, PACTBOPUMOCTD,
KPUCTALINYECKAst peIIETKA, CTUIABHI, (PU3HUECKUE BETMIMHBI, €IMHUIIB U3MEPCHHSI, KOCMHYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHIIE.

buonorus:  ¢dorocuHTe3, nbIxaHue, Owocdepa, IKOCHUCTEMa, MUHEPAIbHBIC YAOOPCHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHBIE TOPOJIbI, IMOJIE3HbIE HCKONAEMBbIE,
TOTLIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yIbTaThl OCBOSHHS IPOrPAMMbl OCHOBHOT'O 00ILIero 00pa30BaHusl JOCTUTAIOTCS
B X0/1¢ 00yUYeHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIUTATEIBHOM NESTEILHOCTH B COOTBETCTBUU
C TPaAMLIMOHHBIMHA POCCUMCKUMU COLMOKYJIBTYPHBIMH U IyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
OPUHATHIMH B OOINECTBE MpaBUJIAMH M HOPMAaMHU TOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3AIUHN 00YYaIOIIMXCSl.

JIMYHOCTHBIE Pe3yJIbTaThl OTPaXKAarT FOTOBHOCTh OOYYAIOLIMXCSl PYKOBOACTBOBATHCS CHCTEMON
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTALMI U paCIIMPEHHE OIbITA AEATEILHOCTU Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOUICHHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKHM B JKM3HU COBPEMEHHOro OOILECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHMUSIX 00 YCTpOMHCTBE
MHpa 1 00LIecTBa;

2) rpa:KAaHCKOr0 BOCIIMTAHMSA:

IIPEJICTaBJICHUs O COLMAIbHBIX HOPMAaX U NPaBUIaX MEKINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIEAOBATEIBCKOM,
TBOPYECKON M JpYyTrHX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOU
JESTEIbHOCTH IPU BBINOJIHEHUN Y4E€OHBIX, [TO3HABATEJIbHBIX 3a7[ay, BBHIIOJHEHUU XUMHYECKHX
9KCHEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHMS K B3aUMOIOHMMAaHUIO U
B3aMMOIIOMOLIM B IIpoLecCe 3TOM y4eOHOW JeATeNbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE
MIOBEJICHNE U ITOCTYIIKA CBOMX TOBApHILEH C TO3UIIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM € YUETOM
OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE M XMMHUYECKOM peakluu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTaBIIAIOIIME OCHOBY JJI TOHUMAaHMs CYLIHOCTH
HAy4YHOM KapTHUHBI MHpa, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIDI,
B3aMMOCBA35IX 4YEJIOBEKa C MPUPOAHOM CpeAod, O poOJIM XHMHH B TO3HAHMM DOTHUX
3aKOHOMEPHOCTEH;

MIO3HABATEJILHBIE MOTHBBI, HAIPABJICHHBIE Ha IIOJYyYEHHWE HOBBIX 3HAHMM II0 XHMHUH,
HeoOXOouMble Il OOBSCHEHUS HaOJI0IaeMBIX TIPOLIECCOB U SIBICHUM, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMH, CIIPAaBOYHOM JUTEPAaTypOH, NOCTYNMHBIMH TEXHUYECKUMH CpPEJICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YeHMIO U I[IO3HAHUIO, JI00O3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIBTYPHI 3/10POBb:

OCO3HAaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
30pOBBI  00pa3 KM3HM, OCO3HAHME TIOCIEJACTBUA W HENPHUITHE BPEIHBIX MPHUBBIYEK
(ynorpebsieHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS IpaBUII
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HH;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTHUECKOMY M3yUYSHHIO MPO(EccHii U TpyAa pa3IndHOro poJia, yBaXKEHUE K TPYAY
U pe3yJibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM 4YHCIE HAa OCHOBE NMPUMEHEHHS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOp MHIAMBHIYAaJbHOH TpPAaeKTOPUU MPOIOJIKECHHUS
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00pa3zoBaHusl ¢ y4ETOM JUYHOCTHBIX HWHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJIAIITUPOBATHCS B MPOGECCHOHAIBHOM CpEIC;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

9KOJIOTHUYECKH I1eJIecO00pa3HOe OTHOIIICHHUE K TIPUPOJIC KaK HCTOYHUKY KU3HU Ha 3eMIIe, OCHOBE
e€ cCyllecTBOBaHHWsS, TMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO M 0O€30MacHOTO o00pas3a KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY M IICUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTyalLMAX, YTPOXKAIOIIKX 3I0POBbIO U KU3HU JIHOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJIydaeMble MPU HU3YyUYCHUU XUMUH, JUJIS PEIICHUS 3ajad,
CBSI3AHHBIX C OKPYXAIOIIe MPUPOJAHOM CpeAou, JJisl MOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPbl, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHUX MPOOJIeM M IMyTeH WX pelieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpenMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAUYUMbBIE JUISI  (POPMUPOBAHUSA
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaAMETaxX U MO3BOJISIFOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
[EJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YueOHbIC NEHCTBUS (ITO3HABATEJIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YUEOHON e TEIHHOCTH.
Ilo3naBaTe/ibHBbIC YHMBeEpCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Joruueckue aeicTBUA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIILICHUS MPU OCBOCHUM 3HAHUW: PaCKpPbIBATh
CMBICJI XUMHUYECKUX TIOHATHH (BBIACISITH HMX XapaKTepHbIE TMPU3HAKHU, YCTAaHABIMBATH
B3aMMOCBS3b C APYTUMHU TOHSTHUSMHU), UCIIOJNB30BATh TMOHATHUS IS OOBSICHEHUS OTAENbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUU JIJIs1 KJIaCCU(UKAITUTU XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMu
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXJCHHS (MHIYKTHBHBIC, NEAyKTHUBHBIC, IO AHAJIOTHUH),
JIenaTh BRIBOJIBI M 3aKJIIOUECHHS,

yMEHHE TPUMEHSITh B TIPOIECCe TO3HAHUS TOHATUS (MPEIMETHBIE W METalpeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MpUMEHSEMbIE B XUMUU MOJICJIbHBIC MPECTABICHUS — XUMHUUYECKHN 3HAK (CMMBOJI DJIEMEHTA),
XxuMH4eckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peaklud — TMpU pelieHud ydeOHOo-
MO3HABATENIBHBIX 3a/a4, C YyYETOM OTUX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISTH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBS3H H
MPOTUBOPEYUS B U3YUaEMBbIX MpOIleccax U SBICHUSIX.

Ba3oBrble ucciienoBaTeJbCKHeE AeHCTBHS

YMEHHE UCIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauyeCcTBE OCHOBBI Il (HOPMHUPOBAHUS THUIIOTE3bI IO TIPOBEPKE MPABUIBHOCTH BBICKAa3hIBAEMBIX
CYXICHUN;

npuoOpeTeHne OmbITa 1O IUTAHUPOBAHWIO, OpPTaHWU3AIMH W TPOBEACHUIO YUYEHUUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IMPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3yibTaT, (GopMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIIATH OTUET O MPOJIeIaHHOM paboTe.

PabGora ¢ unopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH WHPOPMAIUIO PA3NUYHBIX BHUIOB U
dbopM TpencTaBiICHUs, TIOTyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJIApHAs JIUTEepaTypa
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XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl HTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAITHIO;

yMEHHE MPUMEHSATh Pa3IUYHbIe METOAbl M 3ampOChl MPH TMOUCKE U OTOOpe HH(OpPMAIUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAenéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTHM HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uH(pOpMALlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMaMu,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCIONB30BaTh M aHAIM3MPOBAaTh B IMpolecce Y4YeOHOH M HCCIEeI0BaTEIbCKOU
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHHE OKPY>KaloLIei MPUPOTHON CPEJIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHS 33JIaBaTh BOIPOCH (B XOJe Auayiora u (WJIM) AWCKYCCHUHU) IO CYIIECTBY OOCYKIacMOn
TeMBI, (HOPMYIHPOBATH CBOU MPEJIOKEHHS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4;
YMEHHS TPEIICTABISITh TOJYyYEHHBIC PE3yJIbTAaThl MO3HABATCILHON JCSITEILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIMI0 pPe3yJlbTaTOB BBHIMOIHEHHUS XMMHYECKOTO
IKCIIEPUMEHTa (JIA0OPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABATEIBHOW W
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3WIUH (00CYXIeHUS, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCHCTBUIA, ONpe/IeTieHIe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIIBHO OIPEACATh IEJU JEATEIbHOCTH, IUIAaHUPOBATh, OCYIICCTBIATH,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
Hanbosee 3P PEeKTUBHBIE CIIOCOOBI PEIIeHUs YICOHBIX H TT03HABATEILHBIX 33134, CAMOCTOSTEIIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEI0KEHHBIN aNTOPUTM JEHCTBHUI TPH BHITTOJHEHUH 3a1aHUN
C y4€TOM TIOJNyYeHHUsS HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHMBATh COOTBETCTBHUE MOITYYCHHOTO Pe3yJbTaTa 3asBJICHHON 11€JH, YMEHHE UCIOIb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPEJIaracMble B YCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTATOB 10 OCBOCHUIO  00S3aTENBHOTO  COJEPIKAHHSA,
YCTaHOBJIEHHOTO JaHHON (enepanbHOil pabodeil mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
00ydJaloImUMUCs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JIEWCTBUM, crenuduyeckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBI ACSITENHHOCTH MO TONYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYyAIIHSX.

K koHiy oOyuenus B 8 kijiacce mpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUH:

o pPacKphIBaTh CMBICT OCHOBHBIX XMMHYCCKHX TOHSATHH: aTOM, MOJICKYJa, XUMHYCCKHIMA
3JIEMEHT, TPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAs W MOJICKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COEIMHEHUH, MOISPHBIA OO0BEM,
OKCH/JI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPHUIIATSIIBHOCTD, CTCTICHh OKUCIICHUS, XUMUIeCKas
peakiusi, KiaccuUKams peakiuil: peakluu COCTUHEHHS, PEaKIUU Ppa3NOKEHUs, peaKluu
3aMeNICHUS, PEaKIIMK 00MEHa, SK30- M DHIOTCPMUICCKUE PEAKITUH, TETUIOBOH 3 (EKT peaKinH,
SAIpO aTOMa, DIIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMHUYECKasl CBSI3b,
MOJIIpHAs. W HETOJISIPHAs KOBAJCHTHAS CBs3b, MOHHAS CBS3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIICHTPAIUs) B PACTBOPE;
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. UJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX IOHATHM W IIPUMEHATH 3TH
IIOHATUS IIPU ONMCAHWUM BEILECTB U UX IIPEBPALLCHUM;

o UCTOJIH30BATh XUMUUECKYIO CHMBOJIUKY JUISL COCTaBIICHUS (POPMYII BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIN;
. OIpENeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb

OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy COeAMHEHUH 1o (opMyiam, BUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAss M HOHHas) B
HEOPraHUYECKUX COEANHEHUSIX;

. packpsiBaTh cMbica [lepuoanueckoro 3akona [I. M. MenaeneeBa: NEMOHCTPUPOBATH
IOHUMaHME MEPUOANYECKON 3aBUCMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoaunueckoii cucreMe, 3aKOHOB COXPaHEHUS MAacChl BELIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUsl, 3aKOHa ABOTajipo;

o ONUCBHIBaTh W XapakTepu3oBaTh TabauuHyro Qopmy [lepuoanyeckoit cuCTeMsI
XUMHYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas MoArpynna (A-rpymma)y U «moOoyHas
noarpynna (b-rpynma)», manele u Oojbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOpHIE
umerotcs B tabimie «lleprmoanueckas cuctema xuMmudecknx >nemMentoB J[. 1. MenneneeBa» ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsi sipa,
o011ee YUCII0 3JIEKTPOHOB U PAaCHpEIEICHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

L KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUC DJICMCHTHI, HCOPTaHWMYCCKUC BCIICCTBA, XUMHUYCCKUC
pe€aKuuu (HO YUCIY U COCTABY YHACTBYIOIIUX B PCAKIIMU BCUICCTB, 110 TCINIOBOMY S(I)Q)GKTY);
o XapaKTCpHU30BaTb (OHI/ICLIBaTL) O6H_II/IC XHMHYECKHE CBOMCTBA BCIICCTB PaA3JIMYHBIX

KJIACCOB, MOATBEPK/as ONUCAHUE MPUMEpPaAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUN;

L4 IIPOTrHO3UPOBATH CBOICTBA BEIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBEHHOTO cocCTana,
BO3MOJXHOCTHU MTPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B pAa3JIMYHBIX YCIIOBUAX;
° BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIDHYHO U MOJIIPDHYHO MACChI BEIIECCTB, MAaCCOBYIO

JIOJTE0 XUMHUYECKOTO AJIEMEHTa TI0 (popMyJie COSTMHEHHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

° MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTENBHOW AEATeIbHOCTH — aHajdhu3 M CHHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMATU3aINI0, KIACCU(UKAIMIO, BBIIBIEHHWE IPUYUHHO-
-CIIEICTBEHHBIX CBSA3EH — /Il U3YUYEHHUs CBOMCTB BEIIECTB M XUMUYECKHX PEAKIIHi, €CTECTBEHHO-

HAyYHBIC METOJBI TO3HAHWS — HAONIOJIECHUE, W3MEPEHHE, MOJICIIUPOBAHKE, JKCICPUMEHT
(peasbHBIN M MBICIIEHHBIH );
o clieoBaTh TMpaBUiiaM  TOJNB30BaHUS XUMHUYECKOW TMOCYIOo ©  J1abopaTopHBIM

000pyI0BaHKEM, a TAKKE MPAaBUIIaM OOpaIleHHs C BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIHSIMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOA U KHCJIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C ONPECIEHHOM
MaccoBOW Jl0Jiel pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATb M MPOBOJUTH XMMHUYECKHE
OKCTIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB MIENOYEH W KUCIOT C TOMOUIBIO HHIMKATOPOB
(maxmyc, GpeHondranenH, METHIOPAHX U IPYTHE).

K xonIty oOydenus B 9 kijiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Yy 00yYarOIIUXCS YMEHUH:

o pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHUH: XUMHUYECKUH DIEMEHT, aToM,
MOJIEKyJla, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHUILIATEIILHOCTh, CTENEeHb OKHCICHMs, XWMHYECKash peakius, XUMHUYecKas CBs3b,
TETUTOBON dPQPEKT peaKIiu, MOJb, MOJISIPHBIH 00BEM, PacTBOp, DIEKTPOIUTHI, HEIJICKTPOIHUTEHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKoe
paBHOBecHe, 00paTUMBbIC 1 HEOOPATUMBIE PEAKIINHN, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCITUTENb, BOCCTAaHOBHUTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AIJIOTPONUs, aM(pOTEPHOCTbD,
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XUMHUYECKasi CBs3b (KOBaJE€HTHAs, HWOHHAs, METaJuIMyecKas), KpHCTajUIMyecKash peméTka,
KOpPpO3Usi METaIOB, CIUIABbI, CKOPOCTh XHWMHUYECKOW pEaKIUH, MPeaeiabHO JOMyCTUMAas
koH1eHnTpauus [1JIK BemiecTBa;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKMX TMOHSTHI W TNPUMEHATh 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MTPEBPAILCHUI;

. UCIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUs (DOPMYIT BELIECTB U YPaBHEHUIA
XUMHYECKHUX PEAKIUK;

. OMPEIEATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BELIECTB K OINPEACIIEHHOMY KJACCy COECIWHEHUU I10
dbopMyIiaM, BHJI XUMUYECKOW CBSI3H (KOBAJICHTHAs, MOHHAS, METAJUIMUECKAsl) B HECOPTAHUUECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOH (opmyre, xapakTep cpelbl B BOJHBIX PAacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

. packpsiBaTh cMmbici [lepuoandeckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €TI0
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ileprogndeckoil cucTeMbl
XUMHUYECKHX JJICMCHTOB: pa3linyaTh MOHATHS «TJIABHAs MOATpymma (A-rpynmna)» U «ImoOoodHas
noarpynna (b-rpynma)», manpie u Oonbliue MEPUOABI, COOTHOCUTH O0OO3HAYEHUS, KOTOPHIC
UMEIOTCS B TIEPHOJUYECKOM TabJIMIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/l s/ipa, 00IIee YUCII0 JIEKTPOHOB U pacIipe/ie]IeHHe UX Mo
JICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COCIMHEHHMH B IpeAesiax MajlblX NEPUOJIOB U TJABHBIX MOJArPYII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

. KJIACCU(UIIUPOBATh XMUMHYCCKHUE DJICMEHTHI, HCOPTaHUYECKHE BEIECTBA, XMUMHUYCCKUC
peakiuu (10 YUCIY U COCTAaBy YYAacTBYIOLIMX B PEAKI[MU BEIIECTB, IO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTETICHE OKUCICHUS XUMUYECKHUX JIEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBATH) O0IIKE U CHIEIU(PUUECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEUIECTB, MOJITBEPAKAasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

. COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMALMA KHUCIIOT, MIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS pEaKkIuii HMOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKAIOMIUX CYIIECTBOBAHWE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3TUYHBIX
KJIaCCOB;

. pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMM MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHMS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN B PA3JINYHBIX YCIOBUSIX;

. BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIeMEHTa o (popMmyJie COeIMHEHUS, MACCOBYIO JIOJIO BEIIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

. coOmolaTh MpaBWia TOJIB30BAHUSA XUMHUYECKOW TIOCYIOH U J1abopaToOpHBIM
o0opysoBaHKEM, a TaKXKe TpaBuiia 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
MO0 BBHIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX ONBITOB 110 TIOJYYEHUI0O H COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIIEKUCIOTO ra3a);

. MPOBOJIUTh PEAKIUHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiaukar-,
cynbdar-, TUIAPOKCHUI-MUOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3Y4YCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECCTB;

. MPUMEHATh OCHOBHBIC OIEPAIMA MBICIUTEILHON JEATEIPHOCTH — aHallu3 W CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE MTPUYUHHO-CIIEICTBEHHBIX CBA3EH — s
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U3y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINH, €CTECTBEHHO-HAyUYHbIE METO bl TO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

IInanupyemMbie pe3yJbTaTbl OCBOCHHS Y4eOHOro mnpeamMera «XuUMHA» [JOCTHIaeTCs B
€eIMHCTBE YPOYHOIi W BHEYPOYHOI [1eATEJIHLHOCTH 00pa30BaTeJbHOIl OpPraHu3anuu,
peanu3syeMoii B coorBeTcTBHH ¢ PaGoueii nporpammoii Bocniutanusa bOY «HoBocBerckas
COII».
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThI
Pa3znen 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
BeitectBa 1 XUMHUYECKHE bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax 8 1 bubmmnoreka HOK
' U COIIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
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Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHYECKUX deMeHToB JI. U. 7
Mennene-eBa. CTpoeHue

aToma

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

XUMHUUYECKAA CBI3b.
3.2 OKHUCIIUTETBHO- 8 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

HWToro 1o pasueln 15 bubnuorexa [IOK
P https://m.edsoo.ru/7f41837c
OGOOIIEHIE M CHCTEMATH3AINS 3HAHMI 3 bu6mmorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [ToBTOpenue u yrirydiaeHne 3HaHUN 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3IesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMUYECKHE PEaKIMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' 20 ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro mo pazneny 25
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Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A i 4
3 Obmue cBoicTsa MeTaLIOB https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aXKHEUIIINE METAJIBI U UX COEANHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BertectBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
. bubnuoreka [IOK
O0001eHNE U CUCTEMATH3ALMs] 3HAHUI 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)
Uucteie BemecTBa U cMech. CIocoObl bubnmorexa LIOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Il’jai1 ; JICHUE cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [IOK
e . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBapEHHOM COJIN)»
bubnmnoreka LIOK
6 ATOMEL H MOIICKY TEL 1 https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHE PJIEMEHThI. 3HAKU but6mmorekxa [IOK
7 1
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE B TBa 1 bubmorexa [TOK
POCTRIC 1 €10 © peee https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPAaBHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290

19



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — aimeMeHT u bubmorexa HOK
Hyxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHre pacTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XHMHqZSKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [IOK

CBs3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creners okHCICHHA . https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bub6numoreka [IOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsog)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue aroma. XUMU4ecKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 O60061eHre U cucTeMaTH3aus 1 bubnnoreka [JOK
3HaHUI https://m.edsoo.ru/00adb33c
67 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubnuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
68 O06o001meHre U CHCTEMaTH3aIIHs 1 bubnuoreka [{OK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmuaka, U3y4eHUE buGnuorexa [IOK
y . 13y https://m.edso0.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yraeponaa, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHEeHHUS bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuenime HeEMeTaUIBI U UX

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUAX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COETMHEHU S
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63 BemectBa u marepuass B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
O06001IeHNEe U CUCTEMATU3AIIHS bubnnorexa [{OK
66 . 1
3HaHUI https://m.edsoo.ru/00ae0d0a
67 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubnuoreka [{OK
3HaHUHI https://m.edsoo.ru/00adb33c
68 O60061eHre U cucTeMaTH3aus 1 bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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