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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XUMHUM Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOTO OOILEro
obOpazoBanus, npeactaBieHHbx B PI'OC OO0, a Ttakke Ha OCHOBE (eaepalbHONW padovei MporpamMmsl
BOCIUTAHMS U C Y4ETOM KOHLEIIHUHU MPEnojiaBaHus yuyeOHOro mpeamera «XuMus» B o0pa3zoBaTeNbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma mo XuMuu Aa€T MpENCTaBICHHE O LEJAX, O0mel crparernd oOy4yeHHs, BOCIIUTAHUSA U
pa3BUTHA OOYYarOIIMUXCS CPEACTBAMH Y4YeOHOro IpelMeTa, YCTaHaBIMBAaeT 00s3aTebHOE MPEIMETHOE
coJiep>KaHue, MpeayCcMaTpUBaeT paclpe/elieHue ero Mo Kiaccam M CTPYKTypUpPOBaHHE MO pasfelaM U
TeMaM [pOrpaMMbl MO XHUMHH, OIPEACNIeT KOJUYECTBEHHbIE M KAue€CTBEHHBIC XapaKTECPUCTUKU
COJIEp/KaHUs, PEKOMEHAYEMYIO IIOCIIEJOBATEIbHOCTh M3YYEHHUSI XMMHHM C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4YeOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 0O0ydarommxcs,
oIpezieNisieT BO3MOXKHOCTH IpeAMeTa JJis peau3alud TpeOOBaHHM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbLHON TPOrpaMMbl Ha ypPOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs, a TakkKe TPeOOBaHUU K
pe3yabTataM OOydYeHUs XMMHUU Ha YpOBHE €Nl W3Yy4eHHUs IpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COAECPKAHMUS.

3HaHMEe XHMHU CIYXXHT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHHS OOYYaromIerocs, ero
MPEJICTaBICHU O MaTepualbHOM €AUHCTBE MHpPA, BAXKHYIO pPOJb WIparoT (OpMUPYEMBbIE XUMHUEH
MIPEJICTAaBICHMS O B3aMMOIIPEBPALLICHUSIX SHEPTUU M 00 3BOJIIOLMU BELIECTB B MIPUPOJIE, O MYTAX PELICHUS
rII00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOW, MUILEBON U
9KOJIOTMUYECKOM 0e30macHOCTH, MpobieM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pealn3alii BO3MOXKHOCTEH JUIsi CaMOpa3BUTHS U (POPMHUPOBAHUS KYJIBTYpPhI JINYHOCTH,
e€ o01elt U GyHKIIMOHATIBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEHN 00yUaronnxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM  y4eOHOM JeSTeNbHOCTH, JKCIEPUMEHTAJIbHBIX M HCCIEIOBATENbCKUX YMEHUH,
HEO0OXOUMBIX KaK B IOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON e TEIbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAyYHOTO MBINUICHHS], 3aKJIaJbIBA€T OCHOBBHI IEJIOCTHOTO B3IJIsIa Ha
€IMHCTBO TPUPOJBI U YEIOBEKa, SBISETCA OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU E€CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH 00yYarOIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAayYHbIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUYaIOIIUXCS.

JlanHble HampaBJeHHs B OOYYEHHHM XUMHUU OOecleuuBaloTcsa Crerudukoil copepkaHus yd4eOHOTO
nperMeTa, KOTOPBIA SIBJISIETCS MeNaroruyecky aJalTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HayKu XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxumMum Ha ypoBHE OCHOBHOrO 00mero o0Opa3oBaHusi OpPHEHTUPOBAH Ha OCBOCHHE
O0y4JarolMMHUCSI CHUCTEMBI TIEPBOHAYANBHBIX TOHATHH XUMHH, OCHOB HEOPraHWYECKOW XHUMUU H
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKON XUMHUH.

CtpyKTypa coliep:kaHusl MPOrpamMMbl 110 XUMHUHM c(hOpMHUpPOBaHA HA OCHOBE CUCTEMHOTI0 MOJAX0/1a K €€
n3ydeHuto. CojliepkaHue CKJIaJbIBAETCSl U3 CUCTEMBI MOHATHUH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI TIOHATUN O XUMHUYECKOU peakinu. O6e ST CHUCTEMBI CTPYKTYpHO OPTaHW30BaHBI MO MPHUHIIUITY
MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YU€HHUS O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIEHUHN 00 AIIEKTPOTUTHYECKON AUCCOIMAIIH BEILIECTB B pACTBOPAX.

Teopernueckrue 3HaHUSA PacCMATPUBAIOTCS HA OCHOBE AMIHPUYECKU TMOTYUYEHHBIX M OCMBICICHHBIX
(hakToB, pa3BUBAIOTCS TIOCTIEIOBATENBHO OT OJTHOTO YPOBHSI K IPYTOMY, BBITIONHSISI YHKIIMHA OOBSICHEHUS 1



MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO0 NPHUMEHEHUS M TMOJYUYCHHS
U3y4aeMbIX BEIECTB.

OcBoeHne mporpammbl MO XHMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJISIONICH HAyYHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW NMPUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K
HAyYHOMY 3HAHMIO U METOJaM M03HaHUA B Hayke. M3yueHne XMMUHN MPOUCXOIUT C PUBJICYCHHEM 3HAHUIMA
U3 paHee U3yYeHHBIX yU4eOHbIX mpeaMeToB: «OKkpyxaromuil Mupy, «buonorus. 5-7 kiacce» n «®dusuka. 7
KJIace».

[Ipu n3ydeHnn XUMHH MPOUCXOAUT (POpMHpPOBAHHE 3HAHMI OCHOB XMMHUYECKON HayKd Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTHUECKON NESTEIbHOCTH YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOMU KyJbTYpHI. 3a7a4a y4eOHOr0 IpeMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMbI XUMUYECKUX 3HAHUN
— BaXHEWHMHMX (aKTOB, TMOHATHHA, 3aKOHOB M TEOPETHUECKUX MOJOXKEHHUU, JOCTYMHBIX O00O0OIIECHUI
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HAyKH, B MPUOOIIEHHMH K HAyYHBIM METOAAM IO3HAHUS IPU
M3Y4YEHHUHU BEIIECTB U XUMUYECKUX peakluid, B JOPMUPOBAHUU U PA3BUTUU [MO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUH B y4eOHO-TI03HABATEIbHON M y4eOHO-HCCIEI0BATENbCKON IEATEIbHOCTH, OCBOCHUHU TPABUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipy u3ydyeHuu XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHMS Ba)KHOE 3HAYCHHE MPUOOPENU
TaKHe LeH, KaK:

— (GOpMUPOBaHHE WHTCIUICKTyaJIbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPY/ZIHUYECTBY, CaMOCTOSTEILHOMY TPHUHITHIO PEIICHUH, CIIOCOOHOW ananTHpoBaThCsi K OBICTPO
MEHSOLUMCS YCIOBUSIM JKU3HU;

— HANpPaBIEHHOCTh OOYYEHHS HA CHCTEMAaTHYeCKOe MpHOOIIeHne 00ydaroIuXcsi K CaMOCTOSITeNbHOM
MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (OPMHUPYIOIIMM MOTHBAIMIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrevyeHne yCIOBUM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YYAIOIIMMHUCS OIbITa pa3HOOOpa3HOM
JEeSITEeIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KJIIOUEBBIX HABHIKOB (KIIOYEBBIX KOMIIETCHIIUH), UMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE VISl PA3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— ¢opMupoBaHue oOmel (YyHKIMOHAIBPHOW U €CTECTBEHHO-HAyYHOM IpaMOTHOCTH, B TOM YHCIIE
yMEHHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUpPa, UCIOJIb3Ysl 3HAHUS M ONBIT, MOJTYUYEHHbIE
IpU U3YYEHUM XUMHH, NPUMEHSTh UX IMPH PEIIeHUHM MpoOJieM B IOBCEIHEBHOW XHU3HM U TpPYyIOBOU
NESITENIbHOCTH;

— (opmupoBaHue y OOy4YalOIIMXCS TYMaHUCTHYECKMX OTHOIIEHWW, IOHMMAHMUS I[IEHHOCTH
XUMUYECKUX 3HAHUHM IS BBIPAOOTKU SKOJOTHUYECKH IIEJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3J0POBBS M OKPY’KaIOLEN IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBALUHU K 00YyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHsSI OOIIEYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mnpodmis u
HAIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHHUsI.

OO11ee yMcno YacoB, OTBEAEHHBIX Ul U3YUYEHUSI XMMUU HAa YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 dacoB (2 waca B Hezdento), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XUMHM B KU3HHM 4elIoBeKa. XHMMHS B CHUCTEME HayK. Tena M BelIECTBa.
@duznueckue CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [loHATHE O MeTOnax IMO3HAHMS B
xumun. YucTteie BemecTBa u cMecu. CriocoObl pa3IeneHus CMece.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX 3jeMeHTOB. [Ipocthie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTeNnbHAss aroMHas wmacca. OTHOCHUTENIbHAs MOJIEKyJsipHass Macca. MaccoBast 107s
XUMHYECKOTO 3JIEMEHTA B COCIMHECHUU.

KomnuectBo BemectBa. Monbs. MounsipHas macca. B3auMoCBsA3p KOJMYECTBA, MacChl W 4uCia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COECIUHEHHI.

dusznyueckue M XUMHYECKUE SIBJICHUA. XUMHYECKas peakuus W e€ MpU3HAKU. 3aKOH COXpPaHEHUS
Macchl BEIIECTB. XWMHYECKHe ypaBHeHUs. Kiraccupukamuss XWUMHUYSCKUX peakiui (CoenuHEHUs,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii y3xcnepumenm:

3HAKOMCTBO C XMMHYECKOU TMOCYJI0H, MpaBHIaMi pabOThI B JJaOOpaTOpHH U MpUEMaMu 0OpaIieHust ¢
1ab0opaTOpPHBIM 000PYTIOBAaHUEM, N3YUYCHHUE U ONMHUCaHUE (PU3NUYECKUX CBOMCTB 00PA3I[0B HEOPTaHMYCCKHUX
BellecTB, HabOmrofeHue ¢uznyeckux (IJIaBJICHHE BOCKa, TasHHE JIbJa, pPAcTUpaHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCAIUs BOJBI) U XMUMHUYECKHUX (TOpEHUE CBEYM, MPOKATUBAHUE MEIHOH MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJNa C KHCIOTOH) sIBIICHUH, HAONIOJICHUE W ONHUCAaHWUE TMPU3HAKOB TIPOTCKAHUS
XUMHYCCKHX peaknuii (pa3ioKeHHe caxapa, B3auMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIAOM Oapwus,
paznoxenue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3auMOJIEHCTBHUE >Kejle3a C PAaCTBOPOM COJIM MEAU
(1), m3yyeHue crocoOOB pa3jesieHHss CMECel: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BbITAPHUBAHUE,
TUCTUJUISALMS, XpoMarorpadusi, MpoBEACHUE OYUCTKU IMOBAPEHHOW COJIM, HAOJNIOJACHHE U OMHCAHUE
pe3yJIbTaTOB TPOBEAECHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3JaHHUE MOJEIeh
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskueiue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — sneMeHT u mpocToe BemiecTBo. Haxoxxnenue
KHCJIOpOJia B TIpUpoJie, Gu3ndeckue U XuMHIeckue cBoicTBa (peakiuu ropenus). Okcunpl. [Ipumenenune
kucnopona. CrnocoObl TMOMy4YeHHs] KUCIOpoJa B J1a0OpaTOpUUM W TPOMBINIIEHHOCTH. KpyroBopor
Kucnopo/a B mpupojie. O30H — alIoTpoIiHas MoIu(UKaIMs KUCIOPOa.

TeroBoi ekt XUMUIECKON peakii, TEPMOXUMUUYECKUE YPAaBHEHUS, 9K30- U SHIOTEPMHUECKUE
peakuu. ToIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3¢ (deKTa, pazpylieHne
030HOBOI0 CJIOSI.

Bonopon — amemMeHT M mpocToe BemiecTBO. HaxokaeHwe Boaopona B MpHUpoje, (UINYECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI ofTydeHus. KuciaoTsl u comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoicTBa BoAbl. Boga kak pactBoputenb. PactBopbl. HackllieHHbIe M HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpMMOCTSH BelllecTB B BoAe. MaccoBast 107151 BEIIECTBA B pacTBOpe. XUMHUECKHE CBONCTBA
BoJibl. OcHOBaHMs. Poyib pacTBOpOB B MPHUPOJEC W B KU3HU 4esloBeKa. KpyroBopoT BOIbI B HPUPOJE.
3arpsi3sHEHHE TPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus  HeopraHmueckux  coeAuHeHU.  OKCHIBL Knaccudukainus  OKCHAOB:
coneoOpasymoire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyomue. HoMeHKIaTypa OKCHUI0B.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Knaccudukamnuss ocHOBaHM: MIENOYM M HEPACTBOpHMMEBIE OCHOBaHUs. HomeHkmatypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHrne ocCHOBaHUM.



Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucinor. @usnyeckne ¥ XMMHUYECKHE CBOWMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenkunarypa coneil. @u3nueckue U XuMudeckue cBoiictsa coseil. [lonydyenue coneit.

['eneTnueckas cBsSI3b MEXKIYy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpe/CICHUE COJIEpKaHHWs KHUCIOpoJa B BO3AyXe, IOJIy4eHHE, coOupaHue,
pacro3HaBaHME U U3YYEHUE CBOWCTB KHUCIOPO/Aa, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHSI W TpEKpallleHus ropeHus (mokapa), O3HaKOMJIEHHE ¢ 00pasllaMH OKCHUJIOB U
OIHMCaHUE UX CBOMICTB, MOJIyUYeHHE, COOMpaHue, paclio3HaBaHUe U U3yUeHUE CBOICTB BojOpoa (ropeHue),
B3auMojeiictBue Boaopoga ¢ okcugoMm wMeau (ll) (BO3MOXXHO HCIIONIB30BAaHHME BUAEOMATEPUATIOB),
HabmroeHne o0pas3loB BELIECTB KOJUYECTBOM | MOIIb, HCCIIEOBaHHUE OCOOEHHOCTEH pacTBOPEHHUS
BEILLECTB C Pa3JINYHON PACTBOPUMOCTBIO, IIPUTOTOBIECHUE PACTBOPOB C OINpPEAEIEHHONM MacCOBOM A0Jei
pacTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBUE BOJbI C MeTaUIaMU (HaTpueM M KalibliieM) (BO3MOXKHO
WCTOJIb30BAaHUE BHJICOMATEPUANIOB), HUCCIEA0BaHHE O0Opas3OB HEOPTaHMYECKUX BEIIECTB PA3IUUHBIX
KJIACCOB, HAOJIOJEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B pacTBOpax KHUCJIOT M LIEJIOYEH, M3yueHUe
B3aumojeiictBus okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KUCIOT C METallIaMH, peakuui
HEWTpanu3aluy, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO MeETajla JAPYIHMM U3
pacTBopa COJIM, pEIlIEHUE SKCIEPUMEHTAIBHBIX 3a/1ady No Teme «BakHelline Kiacchl HEOPraHMYECKHUX
COCIMHEHUI.

Iepuonuueckuii 3axkon u Ilepuoanyeckasi cucrema xumudeckux 31emenToB . M. Menjaeseena.
Ctpoenue aToM0B. XUMH4YecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBble MONBITKY KJIACCU(PUKALUN XUMHUECKUX 3JIeMEHTOB. [IoHATHE O TpyNIax CXOAHBIX 3JIEMEHTOB
(11e10YHbIE U IIETIOYHO3EMENbHBIE METaJLIbl, TaJIOTe€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yroT
amoTepHbIe OKCUBI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. llepumoamyeckas cucrema xumuueckux ssemeHToB JI. M. Menneneesa.
Kopotkonepuonnas u JymHHonepuoasas ¢popmsl Ilepuoanueckoil cucteMbl XUMHUYECKUX dy1eMeHToB J1. 1.
MenpeneeBa. Ilepuoasl m rpynnsl. OU3HYECKHH CMBICI HOPAIKOBOIO HOMEpA, HOMEPOB IEPUONA U
IPYMIbI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpOEHHE 3IEKTPOHHBIX 000JI04YEeK
atToMoB nepBblx 20 xumuueckux dyeMeHToB Ilepmonmueckoit cucrembr JI. M. Mengeneesa.
XapakTepucTuka XHMMHYECKOrO 3JJIEMEHTa MO ero mnojokeHuto B llepmogmueckon cucreme JI. .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMMMUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIaM U IIEPUOIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepumonnueckoil cucTeMbl XUMHUYECKHX JJIEMEHTOB st
pa3BuUTHS Hayku U ipakTuku. [. . MeHneneeB — yu4€HbIN U TpaXKJaHVH.

Xumnueckass cBsA3b. KoBaneHTHas (mosispHass M HENOJISIPHAs) CBS3b. JJIEKTPOOTPULATENIBHOCTD
XUMHUUYECKUX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHCIeHus U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pasloB BELIECTB METAJUIOB M HEMETAIOB, B3aMMOJEHCTBHE THAPOKCHIA IMHKA C
pacTBOpamMH KHUCJIOT U IIEJIOYel, MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pa3ioKeHNs, COSTUHEHHUS).

Mesicnpeomemmunie céasu

Peanuzanus MeXnpeaIMETHBIX CBS3€M NpU M3YYEHMM XMMHH B 8 Kjacce OCYIIECTBIISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM, TaK U MOHATHH, SBISIOMIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOu1re ecTeCTBEHHO-HAyuYHbIE NMOHATHSA: HAYYHBIA (AaKT, TMIOTE3a, TEOPHsl, 3aKOH, aHAIMU3, CHHTES,
Kiaccu(uKkanus, MEepHOAUYHOCTb, HAOIIOZACHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJEINb,
SIBJICHHE.

®dusnka: marepusi, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIHUJ, W30TOIBI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKUI 3apsijl, BELIECTBO, Telo, OOBEM, arperaTHOe COCTOSIHME BEIEeCTBa, Ias,
¢bu3nvecKre BEIMYUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MuHepabl, TOpHbIE OPO/IbI, IOJE3HbIE HCKOMAEMBbIE, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemmecTBO M XUMHYeCKasi peaKkIusi

[Tepuonuueckuii 3akoH. Ilepumomgmyeckas cucrtema xumuueckux syiemeHtoB JI. M. Menpeneesa.
CrtpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB XMMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalWs, KalblMsi M HUX COCAWHEHHH B COOTBETCTBUU C TIIOJIO)KEHHEM DJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUABI XUMHYECKOW CBA3M. THINbBI KPUCTALIMUECKUX PELIETOK, 3aBUCHUMOCTb
CBOMCTB BEILLIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJAa XUMUYECKOH CBSI3H.

Knaccudukanuss ¥ HOMEHKIIaTypa HEOPraHHMYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIACCAM HEOPTaHWYECKUX COCAMHEHUH, TeHETUYECKasl CBA3b HEOPTaHUIECKUX
BEIIECTB.

Knaccupukanus XUMHUUECKHMX peaKUMi IO pPa3IMYHbIM IpH3HaKaMm (IO 4YHUCIy M COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QEKTy, MO H3MEHEHHUIO CTENEHEW OKHCICHUS
XUMHYECKHX D3JIEMEHTOB, MO OOpAaTUMOCTH, 1O YYacCTHIO Karaiam3aTopa). JK30- H DSHIOTSPMHYCCKHE
peaKIyy, TePMOXUMUYECKHE YPaBHEHHUS.

[Tonsatue o ckopoctu xuMudeckoi peakuuu. IloHsTHe 006 00paTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusx. IloHsATHE O TOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilonstue o karamuze. [lonarue o
XUMHAYECKOM paBHOBecHU. (DakTOphl, BIHMSIONIAE HAa CKOPOCTh XHMHYECKOH pEeakIuu W TOJOXKCHHE
XHUMHAYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peaKIuu, JIEKTPOHHBIN OanaHc OKHCITUTEIBHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBlieHHE YPaBHEHUI OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMH ¢
MCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3M€KTPOTUTHUECKON IUCCOLMALMHU. DJIEKTPOJIUTHI U HEIIEKTPONUTHI. KaTHOHBI, aHHWOHBI.
MexaHU3M JUCCOIMAIMN BEIIECTB C PAa3MUYHBIMU BUAAMU XUMHUYECKOH cBsA3H. CTeNeHb AMCCOLMAIMH.
CunbHble U crabble AIEeKTPOIUTHI.

Peakiiun nonHOTrO OOMEHa. Y CIOBUS POTEKAHUS PEaKIIUii HOHHOTO OOMEHa, TIOJTHBIE U COKpAIIEHHBIE
VMOHHBIE ypaBHEHHUs peakuui. CBolcTBa KHCIOT, OCHOBAaHMH M COJE€ B CBeTe IpenCTaBiIeHUH 00
AJIEKTPOIUTHYECKOH nucconuanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [IoHATHE 0 rHIpOIH3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTALUTMYECKUX PEHIETOK HEOPTaHWYECKHUX BEIIECTB — METANIOB U
HeMeTalsIoB (rpaduTa M anMmasa), CIOXKHBIX BEIIeCTB (XJIOpuAa HATpHsl), UCCIEJOBAHHE 3aBHCHUMOCTH
CKOPOCTHM  XMMHMYECKOH  peakIMM OT  BO3JACHCTBHS  pa3iaMyHBIX  (AKTOPOB,  HMCCIEIOBAHUE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BELIECTB, MPOIECcca JUCCOIMALIMU KUCIIOT, 1eNIoueil M conel (BO3MOXKHO
WCTIOJIb30BaHNE BUACO MaTEPHAJIOB), MPOBEACHUE OIBITOB, WIITIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS
peaknuii moHHOro oOMeHa (0Opa3oBaHWE OCaJKa, BBIJCICHHE Tas3a, 00pa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuil (ropeHue, peaxiuu
pa3oKeHUsl, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KadeCTBEHHBIX
peaKIuii Ha HOHBI, PEIICHHE YKCIICPUMEHTATBHBIX 3a/1a4.

Hemerasuibl 1 UX coeUHEHUSs



OOmiass xapakTepucThka rajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHue u (pu3nYecKre CBOMCTBA MPOCTHIX BEUIECTB — IAJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOAEHCTBHE C METallllaMH, HEMETalUlaMM, Ienoudamu). Xsoposopopond. ComsHas
KHCJIOTA, XMMHUYECKHE CBOMCTBA, IMOJy4Ye€HHE, NpuMeHeHue. [leficTBue XJopa W XJIOpOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHelne XJI0puasl U UX HAX0XKICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIC
crerieHn okucineHusi. CTpoeHune u (pu3MyecKue CBOICTBa MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEPHI.
AnnoTtponHble MOIUGUKAIIMK KUCIOPOAa U cepbl. XUMHUECKHUE CBOMCTBA cepbl. CepoBOIOPOI, CTPOEHUE,
¢busnyueckue U XuMHUeckue cBoicTBa. OKCUABI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas
KHUCIOTa, (U3MUECKHe M XUMHUYECKHME CBOWCTBa (0OOLIME Kak MpPEJACTaBUTENs Kiacca KHCIOT U
cneuupuyeckne). XUMHUECKUE PEAKIMHU, JISKAIIMe B OCHOBE MPOMBIIIJICHHOTO CHoco0a IMOIydeHus
cepHor KucnoThl. [IpumeHenne cepHoOl KHUCIOTHL. CONMM CEpHOW KHUCIIOThHI, KaueCTBEHHAasl peakuus Ha
cynb(ar-uoH. Haxoxnenue cepbl u €€ coeMHEHUN B Ipupoie. XMMHUECKOE 3arps3HeHHE OKPY Karolle
Cpelbl COECIUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
[IPEI0TBPALLEHUS.

Obmias xapakTepuctuka s1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHbIE
CTCTIEHH OKHCIeHUs. A30T, paclnpoCTpaHEeHHWe B Tpupoje, (u3HUecKue U XUMUYECKHE CBOICTBa.
KpyroBopor azora B mpupome. AMMHaK, ero (uU3M4YecKue W XHMHUYECKHE CBOWCTBA, IOJy4YeHHE W
npuMeHerne. Cony aMMOHUS, MX (PU3MYECKHME W XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha MOHBl aMMOHUS. A30THas KHUCIOTa, €€ MoyydeHue, (PU3NYecKrue W XHMMUYECKUE CBOMCTBA
(obmue kak TpeacTaBUTeNs Kiacca KUCIOT u crnernuduyeckue). Mcmnonb3oBaHue HUTPATOB U COJEH
aMMOHHS B KayeCTBE MHUHEpAJIbHBIX YAOOpeHuH. XHMHUYECKOE 3arpsi3HEHUE OKpYXKaloUlel cpelbl
COCMHEHUSIMH a30Ta (KUCIIOTHBIC MO, 3arps3HEHHE BO3/yXa, IMOYBBI M BoJMoEéMOB). Docdop,
ainotpornnble Moaudukanuu docdopa, dpusnueckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u
dbochopHas kuciota, puzMUECKUe M XMMHUYECKHE CBOMCTBa, moiyuyeHue. Mcnoms3oBanue QocharoB B
Ka4yecTBE MUHEPAJIbHBIX Y100pEHUH.

O6mias xapaktepuctuka 35eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
CTETEHU OKHCIEHUS. YTIepol, aJLIOTPONHbIE MOIU(UKAIINY, paCIIPOCTPAHEHUE B MIPUPOAE, pusnueckue u
XUMHYecKHe cBoiicTBa. Ancopouus. Kpyrosoport yrieposa B npupoze. OKcuabl yrieposa, ux Gpu3ndeckue
U XMMHYECKHE CBOWCTBA, IEHCTBUE HA KUBBIE OPraHU3MBI, IMOJYYEHHE U IMPUMEHEHHUE. DKOJOTUYECKHE
npoOneMbl, cBs3aHHbIE ¢ okcuaoMm yriaepoga (IV), rumore3a r1100ambHOTO TOTEIJICHUS KIUMATa,
napHUKOBBIN 3((DeKT. YroapHas KUCIOTA U €€ COIH, UX (PU3NUECKHe U XUMUYECKUE CBOICTBA, MOJTyUYEHHE
u npuMmeHeHue. KauecTBeHHas peakiust Ha KapOoHaT-uoHbl. lcmonb3oBaHue kapOOHaTOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HICTBE.

[lepBoHayasibHbIE TOHATHUSI 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIUHEHUSIX yriepoja (MeTaH, 3TaH,
STWIEH, AleTWJIEH, 3TaHOJI, TJIMUEPUH, YKCyCHas KucioTa). IIpuponHble HMCTOUYHHMKH YIJIEBOAOPOJOB
(yromp, mnpupoIHBIA Tra3, He(PTb), NPOAYKTHl HX TNepepadoTKku (OEH3MH), UX poib B OBITY U
NPOMBIIIIEHHOCTH. [loHsATHE O OMONOTrMYecKH Ba)KHBIX BEIECTBAX: JKHUpax, Oelkax, yriaeBojax — M UX
pOJIU B )KM3HM uesnoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOMCTBA, MOJlyueHHEe W TIpuMmeHeHue. CoeauHeHus
KpeMHHUA B ipupoze. Obue npeacrasienus o6 okcuae kpemuus (1V) u kpemuueBoii kuciore. CUIMKATBHI,
UX HUCMOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIIne cTpoUTeNIbHBbIE MaTepHalibl: KepamHKa,
CTEKJI0, IIeMEHT, OeToH, >kene300eToH. I[Ipobnembl 0€30macHOTO HCIOIB30BAHUS CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3lloB HEOPraHMYECKMX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEICHUE
KAueCTBEHHBIX peakUuid Ha XJOPUI-UOHBI W HAOJIOJEHHE NPU3HAKOB WX TMPOTEKAHHS, OIBITHI,
oTpaxawiue ¢(u3NYecKue W XHUMUYECKHE CBOWCTBA TaJOT€HOB U HUX COEAMHEHUH (BO3MOKHO
WCIOJIb30BaHUE BUICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3aMy XJIOPUIOB (TaJOT€HUI0B), 03HAKOMIICHHE



c oOpa3namMu cepbl U €€ COCIUHEHHSIMHU (BO3MOXKHO HCITOJIb30BAaHWE BHICOMATEPHAIIOB), HAOJIO/ICHUE
nporiecca OOYyIJIMBaHUS caxapa IMOJ JCWCTBUEM KOHLIEHTPUPOBAHHOM CEpHOW KHUCIOTHI, H3y4YCHHE
XMMUYECKHX CBOMCTB pa30aBlIeHHON CEpHON KUCIIOTHI, MPOBEACHNE KAUeCTBCHHON peakiuy Ha Cyibdar-
MOH U HaOJI0/IeHUE MpU3HaKa e€ MPOTEeKaHus, O3HAKOMJIEHUE ¢ (PU3NUECKIUMH CBOMCTBAaMU a30T1a, ¢hocdopa
U UX COeIUMHEHUH (BO3MOXKHO HCIOJb30BaHUE BUJCOMATEPHANIOB), 0Opa3lamMu a30THBIX M (HOCHOPHBIX
yAOOpeHUH, TMONydeHHe, CcOoOWpaHue, pACIO3HABAHME M W3YYCHHE CBOICTB aMMHUaKa, IMPOBEICHUC
KAUeCTBEHHBIX pEaKIMii Ha HWOH aMMOHUs W ¢ocdar-uOH U HU3yYeHHUE NPHU3HAKOB HMX MPOTEKAHUS,
B3aMMO/JICIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), HM3yYEHUE MOJeNel KpUCTAUIMYeCKUX peméTok anmMasa, rpaduta, ¢ysepeHa,
03HAaKOMJIEHHUE C MIPOLIECCOM aIcOpOLUMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
MPOTUBOTA3a, IMOJy4YCHHUE, COOMpaHHWe, paclo3HABaHWE W M3yUYEHHUE CBOWCTB YTIJIEKUCIOrO Tasa,
MPOBEJICHUE KAueCTBEHHBIX peakiuid Ha KapOOHAT W CUJIMKAT-UOHBI W H3yYEHUE MPHU3HAKOB HX
MIPOTEKAaHUs,  O3HAKOMJIICHME C  MNPOAYKUMEH  CHUJIMKATHOM  IPOMBIUUIEHHOCTH,  PEIICHHE
SKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaKkHEeNIIne HEMETAJUIbl U UX COEUHEHHUS.

MeTanjibl M UX COeAUHEHUS

OO0miass xapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX TMOJOXKEHUS B
[lepuonnueckoin cucreMe xumuueckux snemeHToB [[. M. MengeneeBa u ctpoeHus atomoB. CtpoeHue
METaJUIOB. MeTallmnyecKas CBsA3b U METANTNYECKAs KPUCTAIUIMUECKas PEIIETKA. DIEKTPOXUMUYCCKUN P
HaNpsHKeHUH MeTaioB. OU3MYecKne M XUMHUYECKHE CBOICTBa MeTauioB. OOmue croco0bl NOTydYeHHUs
MeTaisioB. [loHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YyT'YH, JIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[[lenoynble MeTambpl: nosnokeHue B llepuogmueckoil cucrtemMe xumudeckux saementoB [l H.
MeneneeBa, CTpoeHHE X aTOMOB, HaxoKJeHUE B mpupoje. Pusnueckue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kasusi). OKCUIBI U THAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHne meI0YHbIX METaIJIOB U
UX COEOUHEHUMN.

[llemoyHO3EMENBHBIE META/UIBI MAarHuid MW KajablMi: TMojoxeHue B llepuoanueckon cucreme
xuMHueckux 3neMeHToB Jl. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0KI€HUE B pupojie. Pusnyeckue u
XUMUYECKHE CBOWMCTBA MAarHus U Kayblus. BaxHeimue coequHeHns Kaublus (OKCH, TUAPOKCUI, COJIH).
XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoanueckoil cucrteme xumuueckux sneMmeHtoB J[. M. Menpeneesa,
CTpPOEHHUE aToMa, HaXOXAeHHUE B mpupoje. Ousndeckue U XuMUYECKUE CBOWCTBA alfOMUHUSA. AM]OTEepHBIE
CBOWCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSA.

Kenezo: nonoxenune B Ilepuogmueckoit cucreme xumuueckux snemeHtoB JI. M. MeHnneneesa,
CTPOEHHE aToMa, HaXxOXJAeHHe B mnpupoje. dPuznueckue MU XUMUYECKHE CBOMCTBa xkene3a. OKcuusbl,
ruapokcuibl U cou xxenesa (1) u sxenesa (111), ux cocras, cBoMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE C oOpa3laMud METaUIOB M CIJIaBOB, MX (DU3MYECKHMMH CBOWCTBAMH, H3yueHUE
pE3yNbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCIOJB30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIa KaJBIMS W HATPHS C BOJOW (BO3MOXKHO HCHOJb30BaHUE BUIEOMATEPHAIIOB),
UCCIIEIOBaHNE CBOMCTB KECTKOM BOMABI, Mpolecca TOPEHHs Keile3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BHIEOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha MOHBI: MarHus,
KabpIus, amoMuHus, nuHKa, xeneza (1) u xeneza (111), menu (Il), HabmroaeHUe U onMcaHUE MPOIIECCOB
OKpalllMBaHUs TIJITAMEHN MOHAMU HATPHS, KT ¥ KaJIbIUs (BO3MOXKHO MCIIOJIb30BaHUE BUCOMATEPHUAIIOB),
ucciaenoBaHue aMQpOTEPHBIX CBOWCTB THAPOKCHAA ATIOMHHHS ¥ THIAPOKCHAA IIMHKA, peIIeHUe
AKCIIEPUMEHTANIBHBIX 3a7a4 0 TeMe «BaxKHeNIne MEeTalljIbl U UX COCIUHEHUSD.

XuMus M OKpyxKamoLas cpeia

BemectBa m maTepuansl B MOBCEHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMOILb MPH XUMUYECKUX 05KOTaX M OTPaBICHUSX.



XUMUYecKoe 3arps3HeHHe OKpyXKaromie cpelpl (mpeaenbHas AOMYyCTHUMAas KOHIEHTpalus BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHIECKUX TPoOIIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue 00pa3loB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUaJbl).

Meoscnpeomemnuwie ceazu

Peanuzamusi MeXnpeaMeTHBIX CBs3€H MPU HM3YyYEHWH XUMHHM B 9 Kjacce OCYIIECTBISETCS 4Yepe3
UCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHHA, TaK M MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMU
JUIS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHITHS: HAyuHBIH (haKT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CUHTE3,
Kiaccu(uKanus, MEepHOAUYHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, W3MEPEHUE, MOJIEINb,
SBJICHHE, TTAPHUKOBBIN 3 (EKT, TEXHOJIOTUS, MATEPUAIIBI.

®duszuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKJIHJ, W30TOIbI, PaMOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3apsii, MPOBOIAHHUKH, TOITYINPOBOAHUKHU, JUAJIEKTPUKU, (HOTOIIEMEHT,
BEIIECTBO, TENO, OO0BEM, arperarHoe COCTOSHUE BEUIeCTBA, ra3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJUTMYECKasi pemI€TKa, CIUIaBbl, (U3WYECKUE BEJIIMYMHBI, CIMHHIIBI H3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buonorus:  ¢dotocunTe3, Abixanwe, Ouocdepa, IKOocHCTeMa, MHUHEpaJIbHbIE  YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHBIE TOPOJIBI, OJIE3HBIE NCKOTTAEMBbIE, TOILIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110 XHMMHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOrPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHHUS JOCTUTAIOTCS B
XoJie OOydeHUss XUMHUM B E€IUHCTBE Y4YeOHON W BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH  POCCUMCKMMHU  COLIMOKYJBTYPHBIMU W  JYXOBHO-HPABCTBEHHBIMH  IICHHOCTSAMH,
MNPUHATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT IpoIleccaM CaMOITO3HAHHUSA,
CaMOpa3BUTHUSA U COLUATIM3AIUN 00YUYaIOITXCA.

JIn4HOCTHBIE PE3yJbTaThl OTPAXAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACHIMPEHUE ONBbITA JIEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOWIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HaCJIEJIHIO,
MOHMMAaHMs 3HAYCHHUS] XMMHYECKOW HAYKH B JKM3HH COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh
JOCTOBEPHOU MHPOPMAITUEH O MEePEIOBBIX JOCTHKCHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUSI O COLMAIbHBIX HOpMax M MpaBUiaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKOM
W JpYyruxX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HON COBMECTHOH JESITENbHOCTH IPU
BBITIOJTHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 33/1a4, BBITOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
Y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TIPOIECCe STOW y4eOHOU
JeSITEIbBHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE IOBEJAEHME W IOCTYNKHM CBOMX TOBApUIIEH C NO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE U XHMHUYECKOM pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIIAIOIINE OCHOBY JUISl TOHMMAHHUS CYUIHOCTH HAy4HOU
KapTUHBI MHUpPA, MPEICTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPHUPOABI, B3aUMOCBS3IX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

[I03HABaTEIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IOJIyYEHHE HOBBIX 3HAHUI MO XMMHH, HEOOXOJUMbIE
Ui OObsSCHEHUs HaONI0JIaéMbIX TIPOLECCOB U SBJICHUHM, I[O3HABATEIbHOW, WH(GOPMAIMOHHON U
YUTATEIbCKOM KYJIBTYpHl, B TOM YHCIE HABBIKOB CAMOCTOATEIbHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHHUECKUMHU CPECTBAMU MH(POPMAIIIOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O M T[O3HAHHIO, JII0OOO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHONW U HCCIENOBATEIbCKON JESITENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS 00yUYeHUS B JaTbHEHIIIEM;

4) popMupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE€ IEHHOCTH >XM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY 3[0pOBBIO, YCTaHOBKHM Ha
3I0pOBBIM 00pa3 KU3HU, OCO3HAHWE IOCIEICTBUN W HENPHUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUs), HEOOXOTUMOCTH COOJIOICHUS MTPaBUII O€30MaCHOCTH MPH OOPAIEHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY U peaibHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil u Tpyaa pa3udHOro poja, yBaXeHHe K Tpyay U
pe3yabpTaTaM TPYAOBOW JAESITENBHOCTH, B TOM YHKCJIE HAa OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAJIbHOW TPACKTOPUU TMPOJOIDKEHHS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEUTHON
npodeccuoHaNbHOM JEeSTeNbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHil, TOTOBHOCTh a/alTUPOBAThCS B
npodeccuoHaIBHOM cperie;



6) IK0JIOTHYECKOT0 BOCTIUTAHUA:

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOLICHHE K MPHUPOJEC KaK MCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMSA, NMOHHMMaHHME LEHHOCTH 3/J0pPOBOrO0 M O€30MacHoro oOpas3a »KHU3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HM3MUECKOMY M IICHUXHYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTHU
COONIIOJICHUs TpaBMJl 0OE30IIaCHOIO IOBEIECHUA IpHU paboTe ¢ BEIIeCTBAMM, a TAaKXKe B CUTyalusX,
YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, NOJy4YaeMble MPH HM3YyYCHUM XUMHHM, Ul pEIIeHHs 3aaad,
CBSI3aHHBIX C OKpY’Karolled MPUPOJHOM Cpeloi, [Uid MOBBIMIEHUS YPOBHS HKOJOTHMUYECKOW KyJbTYpHI,
OCO3HaHMs IN100aJBHOI0 XapaKTepa SKOJIOTHYECKUX IPoOJIeM U IMyTel UX pelieHus IOCPEICTBOM METO/I0B
XMMHHU, O3KOJOTMYECKOTO  MBIIUICHHUS, YMEHHUS pPYKOBOJCTBOBAaTbCI WM B  II03HABATEIILHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpenMeTHBIX Pe3yibTaTOB BBIIEIAIOT 3HAUUMBbIE 1751 HOPMUPOBAHMS MUPOBO33PEHUS
oOlIeHay4YHbIC MOHATHSA (3aKOH, TEOpUs, MPHHLMUI, TUMOTe3a, (HaKT, CUCTEMa, MPOLECC, IKCICPUMEHT U
ApYToe.), KOTOPbIE UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEMETaxX U MO3BOJISIOT Ha OCHOBE
3HaHUM M3 ATUX OpPeAMETOB (OPMHUPOBATH MPEJICTABICHHE O IEIOCTHOM HAaydyHOW KapTHHE MHUpa, U
YHHUBEpCaJbHbIE ydeOHblE NeHcTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHBHbBIC, PETYJSATUBHBIE), KOTOpHIE
obecrieunBaOT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIBbHOMY IUIAHUPOBAHHUIO M OCYIIECTBIICHHIO
y4eOHOU e TSIIEHOCTH.

ITo3HaBaTe/IbHBIE YHHBepPCAIbHbIE y4eOHbIe AeiicTBUS

Ba3oBble 1oruueckme geiicTBUs:

YMEHHUS UCTIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS IIPH OCBOSHHH 3HAHWI: PACKPHIBATH CMBICI
XUMHAYECKUX TOHSATHHA (BBIICIATh UX XapaKTEpHBbIC MPHU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JIPYTHMHU
NOHATUSIMM), HCIIOJIb30BaTh MOHATHUA JUId OOBSICHEHUS OTHEIbHBIX (DAaKTOB M SIBIICHHUH, BbIOMpPATh
OCHOBAHHS W KpHUTEpUU JJIA KiIacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUUYECKUX pEaKIHid,
yCTaHaBJIMBaTh IMPUYUHHO-CIEICTBEHHbIE CBSI3U MEXAy OOBEKTaMM H3Y4YEHMs, CTPOUTH JIOTMYECKHE
paccyxaenus (MHIyKTHBHBIE, IeIyKTUBHBIC, TI0 aHAJIOTHH), JIEJIaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHHE TpPHUMEHSATh B Tpollecce TMO3HAHWS TOHATUSA (TpeAMETHBIE U METalpeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHHU, IPE0OPa30BhIBATh IIMPOKO MPUMEHSIEMBIE B
XMMUU MOJIENIbHbIE MPEICTaBICHUS] — XUMUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMHUYeckas (opmyna u
ypaBHEHHE XHMHUYECKOW pEeaKIuu — TPU pEIIeHUH YYeOHO-TIO3HABATENBHBIX 3a/ad, C YYETOM ITHUX
MOJICIEHBIX TPEACTABICHUN BBLIBIATE W XapaKTEpU30BATh CYIIECTBEHHBIC IPH3HAKK HM3y4aeMbIX
O0OBEKTOB — XHUMHMUYECKHX BEIIECTB M XMMHUYECKHX pEaklHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
NPUYMHHO-CJIE/ICTBEHHBIE CBSA3M U MPOTUBOPEUHUS B M3y4aeMbIX IpoIeccax U sBICHUSIX.

Ba3oBbie ucciienoBaTeabcKue 1elcTBUSA:

YMEHHE HCIOJB30BaTh ITOCTABJICHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA IO3HAHUS, a TaKKe B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHnue OmbITa 1O IJIAHUPOBAHUIO, OPraHM3alUUd W TPOBEIACHUI0  YYEHHYECKHX
OKCIIEPUMEHTOB, YMEHHE HAONI0MaTh 3a XOJOM TIIPOIlecca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (opMyIHpOBaTh 000OIICHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS,
COCTaBJISATh OTYET O MPOJIETaHHON padoTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH MHPOPMALMIO PA3TUYHBIX BUIOB H (hopMm
MIPEJICTAaBIICHHS, TOIy9aeMyl0 M3 pa3HBIX MUCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpPaTypa XUMHUYECKOTO
CoJlep>KaHusl, CIIpaBOYHbIe MOcoOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTHh pa3IMyHble METOAbl M 3alpoCchl TpPH IOWCKe W oTOope wuHbopManmum u
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS Y4YeOHbIX M II03HABATENbHBIX 3a7ay
ONpeNeIEHHOrO  TWMA, NpuoOpeTeHue ombITa B 00JacTH  MCIOJIB30BaHHUA  MH(POPMAITMOHHO-



KOMMYHHUKATUBHBIX TEXHOJOTHWW, OBJIAJIEHUE KyJbTYpOM aAKTHMBHOIO HCIIOJIb30BAHMS  Pa3IUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEJILHO BHIOMPATh ONTUMAIBbHYIO (OpPMY MpeACTaBiIeHHUS HHGOpMAIMU U
WUTIOCTPUPOBATH pelIaeMble 3ajaui HECIOKHBIMU CXEMaMU, JuarpaMMaMu, ApyruMu Gopmamu rpadpuxu
U UX KOMOMHAIMSIMH;

yYMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Ipolecce YU4eOHONW M UCCIIeOBATEIbCKOM NesSTEIIbHOCTH
UHGOPMALMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAaHCIOpPTa HA COCTOSIHHE
OKpY>Karolle NPUPOIHON CPEBI.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yMEHHS 3a7aBaTh BOIPOCHI (B XOJ€ auajnora u (Win) AUCKYCCHUHU) MO CYLIECTBY 00CYXK1aeMOM TEeMBlI,
(bopMyIHpOBATH CBOU MPEATIOKEHHUSI OTHOCHTEIBHO BBITIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHMSI TPEJCTaBISITh IOJYyUYEHHBIE pe3yJibTaThbl I1O3HABATEIbHON JEATEJIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMIO PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOIO 3KCIEpPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHUs y4yeOHOrOo COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM TIO3HABaTENbHOW U
HCCIIEIOBATENbCKON JIEATEIbHOCTH IPU PELICHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE yuéTa OO0IIMX
MHTEPECOB U COTJIaCOBaHUA MO3MLIMN (00CyXJIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBD»,
KOOpJAMHALIMS COBMECTHBIX JCHCTBUMN, OIpPEAEICHUE KPUTEPHUEB [0 OLEHKE KAauecTBAa BBINOJHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIbHO  ONpEACNATh LENH JIeATEeIbHOCTH, IUIaHUPOBaTh, OCYLIECTBIISATH,
KOHTPOJIMPOBaTh M IMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAESTEIbHOCTh, BbIOMpaTh HauOolee
3¢ deKTUBHBIE CIOCOOBI pEHIeHUs] YYeOHBIX M TMO3HABATENBHBIX 3aad, CAMOCTOSTEILHO COCTABIISATh WA
KOPPEKTUPOBATh IPEIIOKEHHBIA aJrOPUTM JCHCTBUN IIPU BBIIOJHEHUH 33JaHUM C YY4ETOM IOJIy4YECHMS
HOBBIX 3HaHUH 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIUSIX, OIICHUBATh COOTBETCTBHE IMOTYYCHHOTO
pe3yibpTaTa 3asBICHHOW LI€JIM, YMEHUE HCIIOIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, MpEAJiaracMble B
YCIIOBUHM 3aJaHUi.

NPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3ysNbTaToOB MO OCBOEHUIO 00S3aTEIBHOTO COJEP)KaHUS, YCTaHOBJIEHHOTO
TaHHOM (enepanbHON paboueil mporpamMMoil, BBIIENSAIOT: OCBOCHHBIE 00YyYalOIMMHCSA HAyYHbIE 3HAHMS,
YMEHUS U CIOCOOBI IeHCTBUM, crienupuueckue Ui IpeAMETHON 001acTh «XUMUS», BUJIBI A€ATEIbHOCTH
[0 TOJIYYEHHIO HOBOI'O 3HAHMS, €ro MHTEpPHpPETaluu, NMpeoOpa3oBaHMIO U NPUMEHEHHUIO B PA3IUYHBIX
y4e€OHBIX 1 HOBBIX CUTYalIUAX.

K koHiy oOyueHus B 8 kiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPa)kaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCSA YMEHUI:

® pacKpbIBaTb CMBICII OCHOBHBIX XMUMHUYECKHUX IOHATHUN: aTOM, MOJIEKYJa, XMMHUYECKUN DIJIEMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAsT W HEOJHOPOJAHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJEKyJsIpHas Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca,
MaccoBasi 0l XMMHUYECKOTO 3J€MEHTa B COCIMHEHHH, MOJIIPHBIN 00BEM, OKCHA, KUCIOTA, OCHOBAHHE,
COJIb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCICHHUS, XMMHUYECKas peakius, KiIacCU(pUKAIUs peakuuii:
peaKuuu COEAMHEHMs, pPEaKIHH pa3joXKEeHUs, peaklUuu 3aMelIeHUs, peakuuu oOMeHa, 3K30- H
SHAOTEPMUYECKUE PEAKIIUH, TEIIOBOU 3(PPEKT peakinu, siApo aToMa, JJIEKTPOHHBIHN CJIOH aToMa, aTOMHast
opbUTalb, pailyCc aToOMa, XUMUYECKas CBA3b, NOJSIPHASI U HEMOJIsIpHasi KOBaJIEHTHAs CBS3b, MOHHAS CBA3b,
WOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi J10JIs1 BEIECTBA (TIPOLIEHTHAsl KOHLEHTPAaLUs1) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUM W MPUMEHSTh 3TH MOHATUS IPU
OIMCAaHUU BEIIECTB U UX NPEBPALLEHUN;

® JCMOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIsi COCTaBlieHUS (OpPMyJ BELIECTB U YypaBHEHUI
XUMUYECKUX PEAKIUH;



® OMpenesaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEICHb OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX, IPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIacCy COCTMHCHHI
o ¢hopmysam, BUJ XUMHYECKOU CBSI3M (KOBAJICHTHASI K MIOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbich [lepronnueckoro 3akona . M. MengeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEPUONYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX NOJIOKEeHUS B llepuomnueckoi
CUCTEME, 3aKOHOB COXPaHEHHUsS! MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKOoHa ABOTapo;

® ONHUCBHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ileprogumdeckoil cHUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3iinyaTh MOHATHS «TJaBHAas noarpymnma (A-rpynmna)» u «mobdounas noarpymnmna (b-rpymnma)y,
MaJjipie ¥ OOJIBIINE MEePUOJIbI, COOTHOCUTh 0003HAYCHHS, KOTOphle UMEIOTCs B Tabnuue «Ilepuoanueckas
cucteMa xuMuyeckux 3nemeHToB /. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjpa, O0IIee YUCIO AJIEKTPOHOB M pPacCIpe/elicHHe UX I10
AJICKTPOHHBIM CJIOSIM);

e KJacCU(PUIMPOBATh XMMHUYECKUE JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE peaKIuu (110
YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEILIOBOMY dPQEKTy);

® XapaKTepu30BaTh (OMHMCHIBATH) OOIIHME XWUMHUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAHME MPUMEPAMHU MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX
peaKIuii;

® IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUMA B PA3JIMYHBIX YCIOBHSIX;

® BBIYHUCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYI0 UM MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO JIEMEHTa MO (GopMyJie COCTUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMPOBOJIUTH
pacy€Thl 1O YPAaBHEHHUIO XMMUYECKOM peaKIuu;

® [PUMEHATh OCHOBHBIC OIEpPALIMM MBICIUTEIBHONU NESITEILHOCTH — aHAJW3 W CHUHTE3, CPaBHEHME,
000011IeHNEe, CHCTEMAaTU3aIMI0, KIACCU(HUKAIMIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — NS
W3YUYEHHUs CBOWCTB BEIIECTB M XHMHYECKUX pPEAKIUN, E€CTECTBEHHO-HAy4YHbIE METOJAbl MO3HAHMUS —
HaOIoIeHne, U3MEpEeHne, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );

e CJIeIOBaTh IpaBUJIaM TMOJIb30BaHUSI XMMHUYECKOM TMOCY/ION M JabOpaTOpHBIM OOOpYIOBaHUEM, a
TaKKe TpaBWIaM OOpalleHWs C BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIMSAMH TIO BBIOJTHEHHUIO
Ja00pPaTOPHBIX XUMHYECKUX OIMBITOB IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U
KHCIIOpO/ia), TMIPUTOTOBIECHUIO PACTBOPOB C OMpeNelIEHHOW MacCOBOW J0Jeil pacTBOPEHHOTO BEIIECTBA,
IJIJAHUPOBATh U TPOBOJUTh XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIIOT
C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, peHondTanent, METUIIOPaHK U APYTHE).

K xoniy oOydyenust B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

® DPaCKphIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYyJa, HOH,
KaTHOH, aHMOH, [TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIGHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb
OKUCIICHUs, XMMHUYECKas peakivs, XUMHUYECKas CBsI3b, TEIUIOBOW 3(PPEeKT peakiuul, MOJb, MOJSPHBIHA
00BEM, PACTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI, IIEKTPOJUTHUECKAS TUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTalau3aTrop, XUMHUYECKOe paBHOBECHE, OOpaTHUMbIe U HEOOpATHMbIC PEAKIIMH, OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE PEaKIIMU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE U BOCCTAHOBIIEHUE, AJIIOTPOMHS,
aM(pOTepHOCTh, XUMUYECKasi CBsI3b (KOBAJCHTHAs, MOHHAs, META/NINYecKas), KpUCTAJUTMUECKas PeleTkKa,
KOPPO3HUsl METAJIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIUU, MPEASTHHO JOMYyCTUMAas KOHIIEHTPAIIHS
IIJIK BemecTBa;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUM W MPUMEHSTh 3TH MOHATUS IPU
OTMCaHUU BEIIECTB U UX MPEBPAICHU;

® JCMOJB30BaTh XUMHUYECKYIO CHUMBOIIMKY JJIsi COCTaBIeHUS (OpPMYN BEIIECTB W YypaBHEHUI
XUMHYECKUX PEaKIINil;



® ONpEeNeNsATh BAJCHTHOCTb U CTENEHb OKUCIECHUS XHUMHYECKUX JJIEMEHTOB B COEAMHEHUSX
pa3IMYHOIO COCTaBa, NMPHHAUIEAKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAacCy COEAMHEHUH o (opmyiam,
BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAsI, METAJUINYECKAs) B HEOPTaHUUECKUX COCAMHEHUSX, 3apsil
MOHA [0 XUMHUYECKOH (opMyIie, XapaKkTep Cpebl B BOIHBIX PACTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMblca Ilepuoguueckoro 3akona JI. VM. MenneneeBa M J€MOHCTPUPOBATH €ro
[IOHMMAaHME: OINUCHIBATh U XapaKTepHU30BaTh TabauuHyto ¢opmy Ileproguueckoil cUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JIn4aTh MOHATUS «IJaBHAs MoArpynna (A-rpynna)» u «mnodounas noarpymnmna (b-rpynmna)y,
MaJible U OOJIBIIIHME TIEPUOJIBI, COOTHOCHTh 0003HAYCHHUS, KOTOPHIE HMEIOTCS B TIEPUOANYECKON Ta0IHIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oluiee
YHCIIO 3JIEKTPOHOB M PACIpPENICICHNE UX 10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IpefesaX MajbIX IEepUOJIOB U INIABHBIX MOATPYIHI €
y4€TOM CTPOEHUS UX aTOMOB;

® KJIACCH(PHUIMPOBATH XMMUYECKHUE FIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE PEaKIuu (110
YHCIY U COCTAaBY y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEINIOBOMY 3(h(deKTy, M0 M3MEHEHHIO CTEIeHEH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBATH) OOLIME M crHeuu(pUYecKHe XHUMHUYECKHE CBOICTBAa IMPOCTBIX U
CIIO)KHBIX BEIIECTB, IMOATBEp)KJasi ONMCAHME IMPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOLMX XUMUYECKUX PEAKIIMIA;

® COCTaBJISATh ypaBHEHUS DJICKTPOJIUTHUECKOW JUCCOLUAIMU KHUCIOT, LIEJI0YeH U CoJIel, MOIHbIe U
COKpaIlléHHbIE YyPaBHEHHUS peakluii HOHHOro OOMEHa, YpaBHEHUs peakUui, MOATBEPKAAIOLINX
CYLIECTBOBAaHHUE T€HETHUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBHUTEJBHBIX PEAKIMH IMOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [IPOrHO3HMPOBATHh CBOICTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BOZMOXHOCTU MPOTEKaAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIUUCISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COETUHEHUS, MAaCCOBYIO JIOJIO BEIECTBA B PAcTBOPE, NMPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakiuu;

e coOMIOAaTh NpaBUiIa MOJIb30BAHMUA XMMHUYECKOH MocyAod M 1a0opaTOpHBIM 00OpYyIOBaHHUEM, a
TaKKe NpaBWiIa OOpalleHuss € BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHM IO BBIIOJIHEHHUIO
71a00paTOPHBIX XUMHUECKUX ONBITOB MO IMOJyYEHHIO U COOMpPAaHUIO ra3000pa3HbIX BEIECTB (aMMHakKa U
YTJIEKUCIIOTO ra3a);

® TPOBOJUTH PEAKIUH, TOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB: paclO3HABATh
OTIBITHBIM IYTEM XJIOpUJ-, OPOMUI-, HOAUA-, KapOoHaT-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCUA-UOHBI,
KaTHOHbl aMMOHHSI M HOHBl HW3YYEHHBIX METAJIOB, TMPUCYTCTBYIOIME B BOJHBIX pPAaCTBOpPAx
HEOPraHUYECKUX BEILECTB;

® TPUMEHATH OCHOBHBIE OINEpAallM MBICIMTEIbHOW NEATEIIBHOCTH — AaHAJIU3 U CUHTE3, CPABHEHMUE,
000011IeHHe, CHCTEMATU3alMIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€M — IS M3y4eHHUS CBOMCTB
BEIIECTB U XMMUYECKUX PEaKLUH, €CTECTBEHHO-HAayYHbIe METO/bI TIO3HAHUS — HAONI0/IEHHE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN).
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KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c
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Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn
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Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
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https://m.edso0.ru/7f41837¢
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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