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HOSACHUTEJ/IBHAS 3AITNCKA

IIporpamma mo XUMHUH Ha YPOBHE OCHOBHOTO 0OOIIETO 00pa3oBaHMS COCTAaBIIEHA HA OCHOBE TPeOOBAaHMUI K
pe3ynpTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeNFHOW TIPOTpaMMBI  OCHOBHOTO O0mero o0Opa3oBaHUS,
npezncrasieHHEX B PI'OC 00O, a Taxke Ha OCHOBE (enepaibHOH pabodeli mporpaMMbl BOCITUTAHUS U C YIETOM
KOHIICTIITNH TIPENOZaBaHusl y4eOHOTro mpeaMera «XHUMUsS» B 00pa3oBaTeNBHBIX OpraHm3anuix Poccuiickoit
®denepanuu.

[Iporpamma o XuMuu naét MpecTaBlIeHUE O LENSX, 00LIel cTpaTeru 00y4eH s, BOCIIUTAHUS U Pa3BUTHUS
00y4Jaromuxcsi CpeACTBAMH Y4EeOHOTO IpEeAMETa, YCTaHABJIMBAET O0s3aTeNbHOE INPEIMETHOE COAEp)KaHUue,
IpeaycMaTpUBaeT paclpeesIieHHe ero Mo KiaccaM U CTPyKTYpHpPOBaHHUE IO pasfenaM M TeMaM MporpaMmbl MO
XUMMH, OIpeAesieT KOJUYECTBEHHble U KAUECTBEHHBIE XapaKTEPUCTHKH COJEPXKaHUSA, PEKOMEHIYEMYIO
MOCJIE/IOBATENILHOCTD N3YUYCHUSI XUMHU C Y4ETOM MEKXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKU y4eOHOTO
mpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaIOMIMXCS, OMpeaeiisieT BO3MOXKHOCTH IpeaMeTa Uil pean3aliu
TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOH 00pa3oBaTeNbHONW HMPOTpPaMMBI HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHms, a TakKe TPeOOBAHMH K pe3ynbTaTaM OOYYCHHS XMMHH Ha YPOBHE IeNiell M3Y4eHHUs IpeaMeTa U
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YUaIOMIErocs 10 OCBOCHUIO YIEOHOTO COIep KaHusl.

3HaHUEe XUMHH CIYXHUT OCHOBOW I (YOPMUPOBAHHUS MUPOBO33PEHHUS 00yUJarOIIErocs, ero MpencTaBIeHAN
0 MaTepuallbHOM eAWHCTBE MHpPa, BaXHYIO pOJIb UrpaloT (OpMUpYyEeMble XHMHEH NpEeACTaBICHUS O
B3aUMOTIPEBPAIICHUSIX SHEPTHH U 00 SBOJIIOIUHU BEIISCTB B MPUPOJEC, O MyTAX PEUICHUsS TI00aJbHBIX MPOOIIeM
YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBON, IHEPTETHUUECKOM, MUIIEBOM M SKOJIOTHUECKON 0OEe30MacHOCTH,
mpo6GieM 3paBOOXpaHEHHSI.

N3yuenne xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH Ul caMOpa3BUTHSL M (POPMHUPOBAHUS KYJIbTYpHI JIMYHOCTH, €€
o0reit 1 QYHKIIMOHATFHON TPaMOTHOCTH;

BHOCHT BKJAI B (DOPMHpPOBaHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH 00ydJarommuxcs, HaBBIKOB HX
CaMOCTOSTENIFHON YUeOHOM IeATENFHOCTH, IKCIIEPUMEHTAIBHBIX H HCCIIEOBATEIILCKAX YMEHHH, HEOOXOIUMBIX KaK
B TIOBCETHEBHOM KHM3HH, TaK U B MPO(ECCHOHATBLHOHN e TSITFHOCTH,

3HAKOMHT CO CIICIIU(HUKON HAyIHOTO MBIIUICHHUS, 3aKIIaIbIBACT OCHOBHI IIEIOCTHOTO B3TJIs/Ia Ha €IUHCTBO
TIPUPOABI M YeNIOBEKa, SBILICTCS OTBETCTBCHHBIM JTAallOM B ()OPMHPOBAHUH €CTECTBEHHO--HAyJYHOUW TPAaMOTHOCTH
oby4aromuxcs;

CHocoOCTBYET (POPMUPOBAHUIO LICHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAayYHbIM 3HAHUSIM, K IPUPOAE, K
YeJI0BEKY, BHOCHT CBOM BKJIA]] B 9KOJIOTHYECKOE 00pa30BaHUE O0YUAIOIIMXCS.

JlaHHbIC HAIIPaBICHHS B 00YUCHHH XUMHH 00CCIICYMBAIOTCS CIICITU(UKON ColepxKaHus Y4eOHOTrO MpeaMeTa,
KOTOpLIﬁ ABJACTCA NMEAArornueCKr aganiTUpOBAHHBIM OTPAXKECHUEM 0a30BoOI HayK XUMUU HA OHpeZ[eJ'IéHHOM oTane
€€ pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHsS OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS
CHUCTEMBI TIEPBOHAYATBHBIX IMMOHATHH XUMHH, OCHOB HEOPTaHUUECKOW XUMHUH M HEKOTOPHIX OTICIHHBIX 3HAYHMBIX
MOHSITHIA OpPraHMYECKON XUMUHU.

CrpykTypa cojiepiKaHUs TPOTPaMMBI IO XMMHH C(OPMHpPOBaHA HAa OCHOBE CHCTEMHOTO MOAXona K eé
n3yueHno. ComepikaHue CKIIAIBIBACTCS M3 CHCTEMBI HOHSATHIA O XHMHYECKOM 3JEMEHTE M BEIIECTBE U CHCTEMBI
MOHATHI 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO IIPUHIIHAITY TTIOCIIE0BATEIIEHOTO
Pa3BUTHA 3HAHUHM HAa OCHOBE TEOPETHUECKUX MPEACTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3axona J{. 1. MeHnzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4Y€HUA O CTPOCHUHN aTOMa U XUMUYECKOH CBA3U,

— IIpeACTaBIEHUH 00 AIEKTPOIUTHUECKON AUCCOLMAIINN BEIIECTB B PaCTBOPax.

Teoperndeckue 3HAHUS PacCCMATPUBAIOTCS HA OCHOBE SMITUPHUICCKHU TTOJYICHHBIX U OCMBICIICHHBIX (DaKTOB,
pa3BUBAIOTCS IIOCIENOBATENBHO OT OJHOTO YPOBHS K JAPYrOMY, BEINONHAS (QYHKOIHA OOBSICHEHHUS H
MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUSI W BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS M TMONYYCHHS H3ydaeMbIX
BEIIECTB.

OcBoeHHE NPOrpaMMbl MO XHUMHH CHOCOOCTBYET (HOPMHUPOBAHHUIO MPEACTABICHUS O XHMHYECKOM
COCTaBJIAIOLIEH HAyYHO! KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOM MPHUPO/IbI, IEHHOCTHOTO OTHOLLIEHHS K HAYyUHOMY
3HAaHUIO W MCTOJaM IIO3HAaHUA B HAYKE. I/ISy‘ICHI/Ie XUMHU TPOUCXOJUT C NPHUBJICYCHUEM 3HaHUH U3 panee
M3yYeHHBIX y4eOHBIX peameToB: «OKpyxarouui Mup», «buonorus. 5—7 knacceny u «Puznka. 7 Kimacc.

IIpr w3y4eHWHM XHMHUHU TPOUCXOAWT (HOPMUPOBAHHME 3HAHWI OCHOB XMMHYECKOW HAyKW Kak OO0IacTH
COBPEMEHHOTO €CTECTBO3HAHUA, HpaKTHqCCKOﬁ ACATCIBbHOCTH YCJIOBEKA U KaK OAHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ
KyJbTYypbl. 3a7ada y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMBI XUMHUYECKUX 3HAHUHA — Ba)XHEHIINX
(hakTOB, TOHATHIA, 3aKOHOB M TEOPETHUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO
XapakTepa, s3bIKa HAyKH, B MPHOOIICHUN K HAYYHBIM METOJaM TO3HAHUS IPU M3YYCHUH BEIIECTB U XUMHUYECKUX
peakiuii, B GOPMUPOBAHUHU U Pa3BHTHUH ITO3HABATEIBHBIX YMECHUH U X NPUMCHEHUU B y4eOHO-II03HABATEIBHOM U



y9e0HO-HUCCIIEeJOBATEIECKOW  IETETFHOCTH, OCBOSHHH IIPaBHJ O€30IacHOTO OOpamieHHs C BEImeCTBAMU B
IIOBCEIHEBHOM JKU3HH.

IIpr m3y4eHNN XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS BaXKHOE 3HAUEHHE MPHOOpENH Takue
e, KaK:

— (opMHpOBaHIE UHTEIUICKTYAIFHO PAa3BUTON TMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO, COTPYAHUIECTRY,
CaMOCTOSITEIFHOMY MIPHHATHIO PEIICHHH, CIIOCOOHOH aanTHPOBaThCA K OBICTPO MEHSFOIIUMCS YCIIOBHSAM JKU3HM;

— HAampaBJICHHOCTh OOYYCHUS Ha CHCTEMAaTHYECKOC MPUOOIICHHE OOYYAIOMIMXCS K CaMOCTOSTEIbHOMN
MO3HABATEIILHOW JICATCILHOCTH, HAYYHBIM METOJaM T[O3HAHHS, (QOPMHPYIONIMM MOTHBAIMIO M Pa3BUTUE
CITOCOOHOCTEH K XUMUHU;

— oOecricucHHE YCIIOBHM, CHOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYAIOIIMMUCS OIBITa Pa3HOOOpa3HOM
JESTEbHOCTH, TO3HAHUS ¥ CAMOMO3HAHMS, KJFOUCBHIX HABBIKOB (KJIFOYCBBIX KOMIICTCHIIHI), HMEOIIHX
YHHBEpCaJIbHOE 3HAUCHHE JJIs PA3TIMYHBIX BUOB JCATEIHHOCTH;

— (opmupoBanne 00mel QYHKIMOHANEHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM UHCJIE YMECHHI
OOBSICHATH W OICHUBATH SBJICHUS OKPYKAIOIIEr0 MHUPA, MCIIONB3Ys 3HAHUSA U OMBIT, MONXyYEeHHBIE TIPH H3yICHUN
XUMHWH, IPAMEHATH UX MIPH PEIICHUN TIPOOIeM B IIOBCEIHEBHOMN JKU3HU U TPYIOBOU ACATEIEHOCTH;

— (opmupoBanme y o0y4aromuxcs T'YMaHHUCTHYECKAX OTHOIICHWH, MOHMMAaHUS IICHHOCTH XMUMHUYECKHUX
3HAaHUH 1A BEIPAOOTKH SKOJIOTHYECKH IIeTIECO00pa3HOTO MOBEICHHUSA B OBITY M TPYAOBOW AEATEIHHOCTH B HEJISIX
COXpaHEeHHS CBOCTO 3I0POBBS M OKPY’KAIOIIeH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHTAHUIO Ha OCHOBE
YCBOCHHsI OOIICYCIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHPO(GMIS M HANpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO11iee YUCIIO YacoB, OTBEACHHBIX JUISI M3YYCHHS XMMHHU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP KAHUE OBYYEHUA

8 KJIACC

IlepBoHauaJbHbIEe XUMHYECKHE OHATHSA

IIpeamer xumun. Pons XMMuHM B )KM3HM 4eNOBeKa. XUMHUS B cUCTeME Hayk. Tena u BemecTBa. Ousnueckue
CBOICTBA BELLECTB. ArperaTHoe COCTOsIHUE BellecTB. [loHATHe 0 MeTonax MO3HAHUSA B XUMUU. YUCTBIE BEIIECTBA U
cmecr. CriocoOBI pa3ieieHus CMeceid.

ATOMBI M MOJNEKyNnbl. XUMU4ecKue 3ieMeHThl. CUMBOJIBI XUMUUECKUX 37eMEHTOB. IIpocThie u ciokHbIe
BeIleCTBa. ATOMHO-MOJIEKYISIPHOE YUECHHUE.

Xumnueckast (opmyna. BajreHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTeNbHAs aTOMHas Macca. OTHOCHTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0is1 XUMHYECKOTO
3JIeMEHTa B COSAUHEHUM.

Komugectso BemecTBa. Moss. MomsipHast Macca. B3auMocBs3b KOTMUECTBA, MACChl U YHCIIa CTPYKTYPHBIX
eauHUI] BemecTBa. Pacuérel mo gpopMynam XMMHIECKUX COSTHHEHUH.

Om3HUecKue U XUMHYECKHUE SBICHUSA. XUMHUUYECKas peakius M e€ MpH3HAKH. 3aKOH COXPAaHCHHS MacChI
BeIlIecTB. XuMuieckne ypaBHeHu. Kiaccuukanms XuMU4ecKuX peakitii (COeqUHESHNUS, pa3JIOKCHHUS, 3aMETIeHS,
obMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYNOH, MpaBWiIaMH pabOTHl B J1a0OpaTOpuu W NpHEMaMU OOpamieHHs C
71a00paTOPHBIM 000PYAOBaHNEM, U3YUCHHUE U ONMCaHUE (PU3MUECKHUX CBOMCTB 00pa31l0B HEOPraHUUECKHUX BEILECTB,
HaOmozenue ¢pusnyeckux (IMIaBjIeHUE BOCKa, TasHUE JIbJIa, PACTHPAaHHUE caxapa B CTYIIKE, KUIICHUE U KOH/AEHCAIHs
BOJIBI) U XUMHMYECKHX (TOpEHHE CBEYH, NMPOKAJIMBAHUE MEIHOM IPOBOJIOKH, B3aUMOJCHCTBHE Mella ¢ KHCIOTOMN)
SBJICHUI, HaOJIOJEHHE M ONMCaHWE IPU3HAKOB IMPOTEKaHWS XHMHUYECKHX peakuuii (pasjoxeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHCJIOTHI C XJOpUAOM Oapusi, pasioxeHue ruapokcuaa meau (lI) mpu HarpeBaHuw,
B3anMoJieiicTBre kene3a ¢ pactBopoMm comu Meau (ll), m3ydeHne cmoco0oOB pas3meneHHs cMecel: ¢ MOMOIIBIO
MarHuTa, (pUIbTpOBaHUE, BRIIApUBAHUE, QUCTIILIAINS, XpoMaTorpadus, IpoBeIeHIHEe OYHCTKH TOBAPCHHON COJH,
HaOJIO/ICHUE W ONFCaHHE PE3yJIbTaTOB MPOBEICHHS OIBITA, HIUTIOCTPUPYIOMIETO 3aKOH COXpPaHEHHS MAacCHl,
CO3/1aHIe MOJICIICH MOJIEKYII (IIapOCTEPKHEBHIX).

BaskHeiilue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB

Bosmyx — cmechr razoB. CocrtaB Bo3myxa. Kucmopon — smeMeHT m mpocToe BemecTBO. HaxoskaeHue
KUCIIOpOAa B TpHpoJe, (HU3MYeCKHe M XHMHUYeckHe CBOMcTBa (peakuuu ropenus). Okcunsl. [IpumeneHue
kuciopoaa. CriocoObl MoJy4eHHs: KHCIOpoJa B JabopaTopuy M MPOMBIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoje. O30H — aJmoTpoItHast MOAUGUKALNS KHCIOPOIa.

TemnoBoit 3pdeKkT XMUMUUECKOH peaklyH, TEPMOXMMHYECKHE YpaBHEHHsI, 9K30- U SHIOTEPMHYECKHE
peakmuu. TOMIMBO: yroib M MeTaH. 3arpsA3HEHHE BO3AyXa, YCHICHHE MapHHUKOBOro 3(QexTa, paspylieHHe
030HOBOTO CJIOS.

Bonopox — anemeHT u mpocToe BemecTBo. HaxoxaeHue BoJopoaa B IpUpoie, GU3NISCKUEC M XUMIUECKUE
CBOWCTBa, MPUMEHECHHUE, CITOCOOBI MOTydeHHsT. KUCITOTHI U CONH.

MonsipHBIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

Omnueckue cBoicTBa BOABL. Boja kak pactBoputenb. PacTBopbl. HacrwllieHHBIE W HEHACHIIICHHEIC
pacTBopEl. PacTBOpUMOCTH BemiecTB B Bojie. MaccoBast IO BEIIECTBA B pacTBOpE. XUMUIECKUE CBOWCTBA BOJBL.
OcHoBaHust. Ponbs pacTBOpoB B MpHpOAE M B JKH3HH 4YelOBeKa. KpyroBopoT BOABI B HpUpPOJE. 3arps3HEHUE
MPUPOAHBIX BoJ. OXpaHa U OYHCTKA PUPOIHBIX BOA.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kimaccudukamus okcumoB: coseobpasyromrie
(ocHOBHBIEC, KHUCIOTHBIE, am(oTepHble) W HecoleobOpasyromue. HomeHknatypa okcuaoB. Dusndyeckue u
XUMHMYECKHE CBOWCTBA OKCHAOB. [loryueHne OKCHIOB.

OcHoBanust. Knaccupukanuss OCHOBaHHiA: MIEIOYM M HEPACTBOPUMbIC OCHOBaHWsA. HoMeHKIATypa
ocHoBaHui. duU3NUecKre 1 XUMUYECKUE CBOMCTBA OCHOBaHUMU. [lonyyeHne ocHOBaHUMA.

Kucnotsl. Kimaccudukamms kucnot. Homenknatypa kuciaot. @uznveckne ¥ XHMAYECKHE CBOWCTBA KUCIIOT.
Psn aktuBnoctn meramioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknatypa coneit. duznueckue U Xumudeckue cBoiictsa cosiel. [lonydyenue conei.

I'eneTnueckas cBsI3b MEXKIy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

KadeCTBEHHOE OIpe/IeNICHHEe COIePKaHMs KUCIOPOa B BO3/AyXe, IIOIydYeHHe, COOMpaHue, paclio3HaBaHUE
M3ydeHHE CBOIMCTB KUCIOPO/a, HAOIIOJeHNE B3aNMOICHCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBHS BOSHUKHOBEHHUS
W TpeKpanieHns ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3IiaMy OKCHJIOB M OIMCAHME WX CBOMCTB, MOJyYEHHE,
coOupaHme, pacrio3HaBaHNUE M M3y9IeHNE CBOMCTB BOJOPOAa (TOPEHNE), B3AUMOACHCTBIE BOIOPOJIa C OKCHIOM MEIn
(I1) (BO3MOXHO HCIOJB30BaHKUE BHICOMATEPHAIOB), HAOIONEHHE OOPAa3OB BEMIECTB KOIMYECTBOM | MOIb,
HCCIIeIOBaHNE OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO, IPUTOTOBIEHHE PACTBOPOB C
OIpezIeIEHHON MaccoBOW J10Jeld pacTBOPEHHOTO BEIECTBA, B3aMMOJECHCTBHE BOJBI C METaUIaMH (HATpUEM H
KaJbIieM) (BO3MOXKHO HCIIOJIb30BaHHME BHJIEOMAaTepHalioB), MCCIeA0BaHNE O0pa3lOB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJICHUE M3MECHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KHCIOT W INEIOYCH, U3ydcHHE



B3anmoeicTBus okcuna mean (1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIIOT C METAJUTAMH, PEAKINi HEUTpaTU3aIliH,
MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETalia IPYTMM H3 PacTBOpa COJIM, PEIIEHHE
HKCIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «BakHeHIne Kiacchl HEOPraHUYECKUX COCIMHEHUN.

Hepuonnuecknii 3axkon u Ilepuoamyeckass cucrema xummuuyeckux djaemeHToB JI. . Menneseesa.
CrpoeHue aToM0B. XUMHUYecKas CBsA3b. OKHCIHMTEILHO-BOCCTAHOBHUTE/IbLHbIE PeaKIUU

[lepBble MOMBITKM KJIACCU(PHUKALUA XUMUYECKHX 3JIEMEHTOB. [IOHATHE O Tpymax CXOIHBIX 3JIEMEHTOB
(weno4yHble W IIETOYHO3EMENbHBIE METaJUIbl, TAJIOTCHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpBIE 00pa3yroT
amM(OoTepHbIE OKCHIIBI U THAPOKCHUJIBL.

Ilepuonnueckuit 3axoH. Ilepuomuueckas cucrema xumudeckux od1eMmeHToB JI. M. Menneneesa.
Kopotkonepuonnas n mmHHONEpuoaHas (opmbl Ileproandeckoit cucrteMbl XumMudeckux siaementoB J[. WM.
MenpneneeBa. Ilepuonsl u rpynnel. @uU3nyecKuil CMBICI HOPSIKOBOIO HOMEpPa, HOMEPOB NEepuoja U TPYIIBI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX spep. M3otombl. DnekTpoHbsl. CTpoeHHE AIIEKTPOHHBIX 000I0YeK
aToMoOB TepBbIX 20 xmMmdeckux 3neMeHTOB llepmommueckort cucremsl J[. U. MenneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 JIEMEHTA 110 ero nojioxeHuto B [lepuoauueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH WM3MEHEHHUs pajdyca aTrOMOB XHMHYECKHX OJIEMEHTOB, METAJUIMUECKHX W
HEMETAJNINYECKUX CBOWCTB 110 TPYIIaM U MIEPHOIAM.

3nauenne [lepnogmdaeckoro 3akoHa u [lepnoaudeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB IJISI PA3BHUTHA
Hayku U npakTtuku. J[. 1. MeHnneneeB — yu€Hbli U TpaKJaHUH.

Xumnueckas cBs3b. KoBangeHTHas (MONpHAs U HETIOJIAPHAS) CBA3b. DNEKTPOOTPULIATEIBHOCTh XUMHUYECKUX
aneMeHTOB. MloHHas CBs3b.

CreneHb OKHUCJICHHA. OKHCIIUTENHHO--BOCCTAHOBUTEIbHBIE peaKkuuu. Hpoueccm OKHUCJICHUA u
BoccTaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pasloB BEIIECTB METAJUIOB M HEMETAIIOB, B3aMMOJCHCTBHE THAPOKCH/IA IMHKA C PACTBOPAMHU
KHACIOT M IIEJIOYeH, MpPOBEACHHE OINBITOB, HIUIIOCTPUPYIOMMX HPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakunuy pa3IoXKeHHUsI, COCTUHEHHS).

Mesicnpeomemnmnuie ceasu

Peanuszannss MeXNpeIMETHBIX CBs3ed INpPH HM3YYEHHHM XHMHM B § KIacce OCYIIECTBIAETCS depes
HCIIOJIB30BAHUC KaK O6HII/IX €CTCCTBCHHO--HAYYHbIX HOH)ITI/Iﬁ, TaK H HOHHTI/Iﬁ, SABJIIAIOINIUXCSA CUCTEMHBIMU IJIA
OTJENBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO [TUKIIA.

OO0IMe eCTECTBCHHO--HAYYHBIC TOHSITHSA: HaydyHbId (DakT, THIIOTE3a, TECOPHs, 3aKOH, aHAJIW3, CHUHTE3,
Ki1accuuKanms, NepuoMIHOCTh, HAOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBaHUE, H3MEPEHHE, MOJIEIb, SIBICHHE.

®du3nka: MaTepusi, aToM, FJI€KTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, paIUOaKTUBHOCTb, MOJIEKYJIa,
ANEKTPUYECKUI 3apsfl, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, ra3, GU3NYECKUEe BEIUIUHBI,
€AMHULIBI U3MEPEHUS, KOCMOC, IUIaHETHI, 3B€311bl, CoHIIE.

Buonorus: porocunres, aprxanue, ounocdepa.

l'eorpadms: armocdepa, rugpochepa, MUHEpaANbl, TOPHBIE MOPOABI, ITIOJIE3HBIE MCKONAaeMble, TOILIUBO,
BOJIHBIE PECYPCBI.

9 KJIACC

BemecTBo 1 XHMHYeCKas peaKuus

Ilepnomuueckuit 3akoH. Ileproauueckast cuctemMa XxuMuueckux semeHToB [[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHHU CBOMCTB XUMHYECKHUX DJIEMEHTOB MEPBBIX TpéX TMEPUOA0B, KaInd, KaJIbIUA
U X COEIMHEHUH B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [leprouueckoil cucteMe U CTpOSHHEM HX aTOMOB.

CrpoeHne BemecTBa: BUIABI XUMHUYECKON CBSI3U. THIBI KPUCTAUNTMUECKUX PEHIETOK, 3aBUCUMOCTh CBOICTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEeIIETKH U BU/Ia XUMUUECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BENIECTB. XHMHYECKHE CBOMCTBA BEIECTB,
OTHOCALIMXCS K pa3lWYHBIM KJIaccaM HEOPraHWMYeCKHX COECJUHEHUI, IeHeTHdecKas CBsS3b HEOPraHMYECKHX
BEIIECTB.

Knaccudukanus XuMUYECKNX peakMil 10 pa3IMYHbIM NpH3HAKaM (T10 YHCIYy W COCTaBY YYacTBYIOIIMX B
peaKIiK BELIECTB, MO TEIIOBOMY (P (EKTy, 10 U3MEHEHHMIO CTENEHEH OKHCIEHHS XMMHYECKHX 3JEMEHTOB, II0
00paTUMOCTH, 110 YYacTHIO KaTau3aTropa). DK30- U SHAOTEPMHUUECKHE PEaKInH, TEPMOXUMHUYECKUE YPaBHEHHS.

Ilomstne o ckopocTn XuUMHUYecKOH peakunu. lloHsATHE 00 OOpaTHMMBIX M HEOOpPAaTHMBIX XMMHYECKHX
pCaKuuax. IloHsiTHE O TOMOTEHHBIX U TE€TCPOTCHHBIX PCAKIIUAX. Tlonsatue o karanuze. [ToHATHE 0 XMMHYECKOM
PpaBHOBECHU. (DaKTopI)I, BJIUAIOMINE HA CKOPOCThH XHMHAYECKOH PCaKIIU 1 IMOJOKEHNE XUMHUYCCKOTO0 paBHOBECHS.

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE peakuu, 3J'[eKTpOHHBII71 0ajlaHC OKHCJIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocraBiieHue ypaBHCHI/Iﬁ OKHCJIIUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKum‘/'I C HCHOJB30BAaHHEM MCETOIA
9JIEKTPOHHOTO OanaHca.

Teopuss dNEKTPONUTUUECKOW JUCCOLMALUM. OIEKTPOIUTHI UM HEIIEKTPONUTHl. KaTHOHBI, AaHUOHBL.
MexaHu3M JUCCOLMALUU BEMIECTB C Pa3INYHBIMU BUAAMU XUMHUUYecKol cBs3u. Crenens aucconuanuu. CUIbHbIE U
cy1a0ble 3JIEKTPOJIUTEL.



Peakmu ioHHOTO OOMeEHa. Y CNOBHSI MPOTEKAHUWS PEAKIWi MOHHOTO OOMEHa, TOJHBIE W COKpAmEHHBIC
WOHHBIE ypaBHEHWs peaknuid. CBOWCTBa KHCIIOT, OCHOBAaHWUM W COJIH B CBETe TIPEICTaBICHHWHA 00
3JIEKTPOJIIUTUYECKON qucconuanuu. KauecTBeHHbIE peakiini Ha HOHbI. [loHsATHE O THApOIN3E Ccomeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISIMH KPHCTAIUIMYECKUX PEMIETOK HEOPTraHWYEeCKHX BEIIECTB — METAUIOB U
HeMeTauIoB (rpaduTa W amMasa), CIOXKHBIX BEMIECTB (XJIOpHIA HATPHS), UCCIEAOBAHIE 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOH peakuuu OT BO3JACHCTBHS Pa3IMYHBIX (PAaKTOPOB, HCCIEJOBAHHE DJIEKTPOINPOBOIHOCTH PACTBOPOB
BEILECTB, MPOIecca AMCCOIMAIMH KUCIIOT, IIeNoueii U coyieil (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEO MaTepualioB),
MPOBEJICHUE OIBITOB, WITIOCTPUPYIOLIUX IIPU3HAKU IPOTEKaHUs peakuuii HoHHOro ooOMeHa (oOpazoBaHHUE OocajKa,
BBIJICJICHUE Ta3a, 00pa30BaHKUE BOJIBI), OIBITOB, MILTIOCTPUPYIOMINX PHUMEPHI OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuy pas3lIoKEeHUs], COSANHEHNUs), Pacllo3HaBaHHE HEOPTaHNYECKUX BELIECTB C IMOMOIIBIO
KaueCTBEHHBIX PEaKlnii Ha HOHBI, pEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtanasl 4 UX coeANHEHH

OO0mrast XxapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIC CTEIICHH OKHCIICHUS.
CrpoeHne u (GU3NUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TAJOTCHOB. XMMHYECKHE CBOWCTBA Ha MpHUMeEpEe XJIopa
(B3auMOZCHCTBIE C METaJUIaMH, HEMETalUIaMH, Ienodamu). XiopoBogopon. CoisgHas KHCIOTa, XMUMHUYECKHe
CBOICTBa, MOJy4YeHHE, NMpUMEHEeHHe. [[eficTBUE XJiopa M XJIOPOBOAOPOAA Ha OpPraHM3M uejoBeka. BaxHeiliue
XJIOPUABI ¥ MX HAXOXACHUE B IIPUPOJIC.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE CTENIEHU
okucienus. CrtpoeHue M (U3MYECKUE CBOMCTBA NPOCTBHIX BEIIECTB — KHCIOPOJAa M CEPhl. AJUIOTPOITHBIC
MoJu(UKAMK KHCIOpOJa M cepbl. XHUMHYECKHEe CBOWCTBa cepbl. CepoBomopoj, CTpoeHHe, (U3UUECKHE U
XUMHYECKHE CBOMCTBA. OKCI/II[I)I CEpPhI KaK MpEACTAaBUTCIIN KHUCJIOTHBIX OKCHUOOB. CepHaﬂ Kuciora, (1)I/I3I/I‘-ICCKI/I6 )44
XMMHYECKHE CBOMCTBa (0OLIME KaK MPEACTaBHTENs Kilacca KHCIOT W crenuduyeckue). XMMUUSCKHE peaklny,
JIeKAIIKe B OCHOBE MIPOMBIIIICHHOTO CII0C00a MOYYCHHSI CEPHOM KHUCIOTH. [IpuMeHenne cepHoit kucmotel. Comn
CEpHOW KHCIIOTHI, KadeCTBEHHAsI peakius Ha cynbdar-moH. HaxoxmeHue cepel m €€ COCIMHCHHWU B TIPHPOIE.
XuMHUeCcKOe 3arps3HEHUE OKPYKAIOMIEH CpeIbl COSTMHEHUSIMHE Cephl (KHCIOTHERIE TOKIH, 3arpsA3HEHIE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS.

OO0mras xapakTepucTHKa 31eMeHToB VA-Tpynnbel. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIC CTCTICHU
OKHCIICHHA. A30T, pacIpOCTpaHEHHE B TpHpoje, GU3NYEeCKHe W XUMHYECKHE CBoOWcTBa. KpyroBopor asora B
npupoje. AMMHUaK, ero (pU3MYecKue U XMMHUYECKHE CBOICTBa, TMoylydyeHue u npumeHeHue. Collu aMMOHHMS, UX
(bI/ISI/I‘-ICCKI/Ie U XUMHYCCKHUEC CBOﬁCTBa, MIPUMECHCHHUC. KauecTBennas pCaKkuurd Ha HOHBI aMMOHMUS. AszoTtHas KHCJI0TAa,
e€ nonyueHue, GU3MYECKUe ¥ XUMUIECKUE CBOMCTBA (00IIHE KaK PEICTaBUTENS KIacca KUCIIOT U Crieliu(hUUEcKHe).
Hcnonp3oBaHre HUTPATOB W COJIEH aMMOHHS B KadecTBE MUHEPAJTBHBIX YIOOpeHHH. XUMHUECKOe 3arpsisHeHue
OKpY’KaloIlel cpeabl COeAMHEHHAMHU a30Ta (KHUCIOTHBIE IOKAM, 3arpsi3HEHHE BO3/yXa, NMOYBBI U BOJOEMOB).
dochop, amtoTponHsie Moaudukaiuu Gochopa, dpusnueckue U xumuueckue cpoiicta. Okcun docdopa (V) u
tdocdopHas kucnoTa, PpU3MUECKIe W XUMHYECKHE CBOUCTBa, moydeHue. Vcnonp3oBanue (ocdaTtoB B KadecTBe
MUHEpaTBHBIX yIOOpEeHUH.

OO6mas xapakrepuctika 31eMeHToB |V A-rpynmsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTCIICHU
OKHCIICHHA. YTIEPOH, ATIOTPOIHbIE MOIU(PHUKAINH, PaCIPOCTPaHEHUE B MPUPOZAE, QUINICCKUE W XUMUYICCKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupoge. OKCHABI yriiepojaa, UX (U3WYECKHe W XHUMHUYECKHE
CBOWCTBa, AEUCTBUE HA )KUBBIC OPTaHU3MBI, ITOMYICHUE W IPUMCHEHHUE. DKOJOTHUECKUE TPOOIEMEBI, CBSI3aHHEIC C
okcuoMm yriepoaa (1V), rumoresa riro0anbHOr0 MOTSIUICHHSI KITUMATa, MapHUKOBLIN 3 dekr. YroapHas KucioTa u
e€ comu, X pU3NUECKUe U XMMHUIECKHE CBOMCTBA, IOJTy4YeHHE U IpuMeHeHre. KauecTBeHHas peakiys Ha KapOoHat-
HOHBI. Vcronp30BaHue Kap6OHaTOB B 6BITy, MCEOUIWUHE, TPOMBINUIICHHOCTH U CEJILCKOM XO3SHCTBE.

IlepBoHayanpHBIe MOHATHUS 00 OPTaHMUECKMX BEIIECTBAX KaK O COEJMHEHHUSIX yrieponaa (MeTaH, 3TaH,
9THUJICH, alleTHJICH, STAaHOJI, TJIUIEPHH, YKCyCHas KuCIoTa). IIpupoaHbIe HCTOYHHKH YIJIEBOIOPOIOB (YTOJIb,
MPUPOAHBINA Ta3, He()Th), MPOAYKTHI UX mepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHATHE 0
OHMOJIOTHYECKH Ba)KHBIX BEIECTBAX: JKUPaX, OeNKaX, YIIIeBOJaX — M UX POJIM B )KU3HU YeloBeka. MaTepuambHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUICCKUX COCTMHCHUI.

Kpemnwid, ero ¢pusnyeckne 1 XMMHUYECKHE CBOMCTBA, MMOJydeHue U npruMeHeHne. CoelMHEeHUs] KPEMHHS B
npupoje. O6mue npencrasienus 06 okcuae kpemuus (1V) u xpemuueBoi kucinore. CHIMKATHI, MX HCIIOJIb30BaHUE
B OBITY, B TNPOMBIIUICHHOCTH. BakHelIne CTpoWTeNbHBIE Marepuaibl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH,
xesne300eToH. [Tpobiaembl 6€301macHOT0 UCIIOIF30BaHMS CTPOUTENIEHBIX MaTEPHAIIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii sIkcnepumenm:

u3y4deHue oOpa3lOB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTBI, NMPOBEJEHNE KaYeCTBEHHBIX
peakum‘/i Ha XJIOPpUA-UOHBI U HaGH}OJleHI/Ie MIPU3HAKOB HX IPOTCKAHHA, OIBITBHI, OTpaXarolinue (bn3nquKHe )5
XUMHYECKHE CBOIICTBA raJIOTEHOB M MX COSAMHEHHH (BO3MOKHO HCITOIB30BAHNE BUCOMATEPHAJIOB), 03HAKOMIICHHE
¢ oOpasnamMu XJIOpUJOB (TAJTOTEHHUIOB), O3HAKOMJICHHE C O0pa3laMu cephl U €€ COeAMHEHUSAMHU (BO3MOXKHO
UCIIONIb30BAaHWE  BHAEOMATEepHaloB), HaOmoJeHWe Tpolecca OOYrJaMBaHMsA caxapa IoJ JAeHCTBHEM
KOHLIEHTPUPOBAHHOH CEpPHOM KHCIIOTBHI, W3y4Y€HHE XHMMHYECKHX CBOMCTB pa30aBIEHHOH CEpHOH KHCIIOTHI,
NpOBeJIEHNE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOII0/eHne Npu3HaKa e€ NPOTeKaHus, 03HAKOMIIEHUE C



(u3nueckuMu cBOMCTBaAMHU a30Ta, pochopa W WX COeOUMHEHHUN (BO3MOXKHO HCIOJIB30BAaHUE BHUACOMATEPHATIOB),
obpasuamMyu a30THBIX M GocHOpHBIX YIAOOpEeHHH, TOJydeHne, COOMpaHnue, pPaclio3HaBaHWE W W3YYCHHE CBOWCTB
aMMHaKa, TPOBEJICHUE KAaYeCTBEHHBIX pPEaKIWil Ha HMOH aMMOHHSA M (pocaT-MOH M HM3y4YEeHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aMMOJCHCTBAE KOHIICHTPHPOBAHHONH a30THOH KHCJIOTHI C MeNbl0 (BO3MOXKHO HCIIOJIE30BaHHE
BUIEOMATEPHAJIOB), M3yUCHNE MOJIETIeH KPUCTAJUTMIECKUX PEMIETOK anMasa, rpadura, QyuiepeHa, 03HaKOMIICHHE
C TIPOIECCOM aICOPOIMK PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM H YCTPOHCTBOM IPOTHBOTA3a,
MOJyYCHUE, COOMpaHUe, PaclO3HABAHHUEC M W3YyUCHHUE CBOMCTB YIJIEKHCIOrO Ta3a, MPOBEJCHUC KAaYEeCTBCHHBIX
peakimii Ha KapOOHAT U CHJIMKAT-UOHBI M U3y4YCHHE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C MPOJYKIHCH
CUJIMKAaTHOW MPOMBIIUICHHOCTH, PELIEHUE SKCIEPUMEHTANIBHBIX 3a7au Mo Teme «BakHeimine HeMeTalibl U UX
COEIMHEHUS.

MeTaJiibl M UIX COENMHEHHUS

OOmasi xXapakTepUCTHKA XHUMHYCCKHX JJEMCHTOB — METAJUIOB HAa OCHOBAaHMU UX TIOJOXKCHUS B
Ilepuonndeckoii cucremMe xuMudecknx dmeMeHToB J. 1. MenneneeBa u ctpoeHns aToMoB. CTpoeHHE METaJIoB.
Mertammmieckass CBA3b W METAJUIMYECKas KPHCTAJUIMYecKas pemérka. DIeKTPOXMMUYCCKHN DSl HarpsDKeHUH
MeTautoB. Pu3nMUecKne M XUMHUECKHE CBOicTBa MeTayuioB. O0mue croco0sl noxy4eHus: Metawios. [lorsarue o
KOPPO3HUH METAJUIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI X OT Koppo3ud. CInIaBHI (CTanb, YyT'yH, JIOPATIOMUHINA, OpoH32)
1 UX IPAMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[{enounble MeTaIbl: nonoxeHue B Ileprnoanueckoil cucreme xumuueckux aneMenToB J[. . Menneneesa,
CTpOEHHE UX aTOMOB, HAX0Xk/IeHUE B Ipupoie. PU3NYECKUE U XUMUIECKIE CBOMCTBA (HAa IPUMEPE HATPHUS U KaJIHsl).
OKcuJibl ¥ TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meI0uHbIX METAJUIOB U UX COCTMHEHUH.

[IenouHO3eMeENbHBIE METAJUIBL MarHU M KajbLMii: HojoxeHue B Ilepruoauueckoil cucTeMe XMMHUYECKUX
anemenToB J[. . MeHeneeBa, cTpoeHHE X aTOMOB, HaX0KACHUE B ITpupoje. Puzndeckre 1 XUMHUYECKHe CBOMCTBRA
Mar"us ¥ Kaibliusg. BakHenme coequHeHNs Kanblus (OKCUA, TUAPOKCU, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€
yCTpaHeHHsI.

AmoMuHui: nonoxenue B [lepuoaunueckoit cucreMe xumuyeckux 3iaemenToB J. . Menpeneesa, ctpoeHue
aToMa, HaXOoXXJeHne B npupoae. dusndeckne M XUMHYCCKIE CBOMCTBA allIOMUHU. AM(POTEPHBIE CBOMCTBA OKCHIA
Y TUAPOKCHIA ATFOMHHUS.

Kenezo: nonoxxenue B [lepuognueckoil cucrteme xumuueckux snemeHtoB [[. Y. Menzaeneesa, ctpoeHue
aToMa, HaXOXJeHHe B mpuponae. Ouszndeckne M XUMHUYCCKHE CBOWCTBA jkereza. OKCHIBL, THUAPOKCHIB U CONHU
skenesa (1) uxenesa (111), ux coctas, cBOKWCTBa U MOTyYESHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMy METaJlUIOB M CIUIABOB, UX (PM3MYECKUMH CBOIMCTBAMM, U3yUSHUE PE3YJILTATOB
KOPPO3MH METAJIOB (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPHANOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJbIMs ¥ HATPHS C BOAOH (BO3MOXHO HCIIOIb30BaHUE BUAECOMATEPHAIIOB), HCCIIEIOBAHNE CBOIMCTB XKECTKOW BOJIHI,
mpoIiecca TOpeHHs Kejie3a B KUCIOpoae (BO3MOXKHO HCIOIB30BaHHE BHEOMATEPHAJIOB), IPH3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKI[Mii HA MOHBI: MAarHus, KaJblus, aqroMuHus, nuHka, xene3a (1) u xenesa (1), meau (1),
HaOJFO/ICHUE W ONHCAaHWE MPOIECCOB OKPAIIMBAHUS IUIAMEHM WOHAMH HATPHS, Kaluus W KaldbpOus (BO3MOXKHO
WCIIOJIE30BAaHUE BHICOMATEPHAJIOB), HCCIIEJOBaHUE aM()OTEPHBIX CBOWCTB THAPOKCHIA alIOMUHHS U THAPOKCHIA
[IIHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BakHeHIre MeTauIbl M UX COCTUHEHUS.

XuMus ¥ OKpy:Kalowmas cpeaa

BemectBa m MaTtepuansl B TIOBCEIHEBHOW JKH3HH UeENOBEKa. be3omacHoe HCIOIh30BAHUE BEIISCTB U
XUMHUYECKHUX peakiuii B ObiTy. [lepBasi MOMOIIbh MPU XUMUYECKUX 05KOTaX U OTPABICHUSX.

XuMHUECKOe 3arps3HEHHE OKPYXKAIOIIEH cpepl (peAenbHast JOIMyCTHMas KOHIICHTPAIKs BEIECTB, Janee —
ITJIK). Ponb XxumMuM B pelieHuH 9KOJIOTUUECKHUX MTPOOIIeM.

Xumuueckuit IKcnepumenm: U3ydeHne oopa3IioB MaTepHajIoB

Mescnpeomemnvle ceazu

Peanm3anust MeXNpeIMETHBIX CBA3€H NpH W3YyYCHHH XHUMHA B 9 Kilacce OCYIIECTBISIETCS depes
WCIIOJIE30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMMOHATHH, TaK W TOHSATHH, SBITIONIMXCS CHUCTEMHBIMH IS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYIHOTO ITUKIIA.

OOme ecTecCTBEHHO-HAYYHBIC NOHSATHSA: HAYYHBIH (DakT, THIOTe3a, 3aKOH, TEOpUs, aHAIU3, CHHTE3,
Kiaccu(UKanus, MEPUOIUIHOCTh, HAONIOICHHE, YKCICPUMEHT, MOACIHPOBAHUE, H3MEPCHHE, MOJACTb, SBICHHE,
MapHUKOBBIHN 3(h(HEKT, TEXHOIOTHUS, MATCPUAIIBL.

®dusznka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKITU]I, H30TOIIBI, paJAHOaKTHBHOCTh, MOJIEKYJIA,
AIIEKTPUYECKUNA 3apsAl, TPOBOJHUKH, ITTOJYIPOBOJHUKH, IMAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSTHHE BEIIeCTBa, a3, pacTBOP, PACTBOPHMOCTb, KPUCTAIUITMYECKast PEIETKA, CIUIAaBhl, (PU3NIEeCKHe
BEITMYHHBI, SIMHUIIBI U3MEPEHHS, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE311bI, COJHIIE.

Bronorust: gortocunTes, aprxanue, Omocdepa, SKOCHCTEMa, MUHEpPAIbHBIE yIO0OPEHUS, MUKPOIIEMEHTEHI,
MaKpOd3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

Teorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE IOPOABI, IMOJE3HbIE HCKOMAeMEIC, TOILTUBO,
BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IIPOI'PAMMBI IO XMMHH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE PE3yNIbTAaTHl OCBOCHHUSI MPOTPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs JOCTUTAIOTCS B XOJE
00y4eHHUs XMUMHHM B €IWHCTBE y4eOHOH M BOCIHTATEIBHOM NESITENPHOCTH B COOTBETCTBHH C TPAaIUIMOHHBIMH
POCCHHCKMMH COLMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHSTHIMU B OOIIECTBE TPaBHIaMH
U HOpPMaMmH TIOBEJICHHS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOPa3BUTUS W  COLMAIM3ALUH
00yYaroIIuXCS.

Jlu4HOCTHBIE pe3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATBCS —CHUCTEMOM
MO3UTUBHBIX LIECHHOCTHBIX OPUEHTAIMN U pacIIUpeHHe ONbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHMS:

[IEHHOCTHOTO OTHOIIEHHWA K OTEYECTBEHHOMY KyJIbTYpHOMY, HCTOPHYECKOMY M HAydHOMY HAaCIIEAHIO,
MOHVMAaHHMSA 3HAYCHNS XUMHIECKOH HAyKH B KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIaIETh JOCTOBEPHOU
nH(popManuel 0 NepeIOBEIX TOCTIKECHUSIX M OTKPBITHAX MHPOBOH U OT€YECTBEHHON XHMMUH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe MHpa 1 00IIeCTBa;

2) rpaIaHCKOro BOCIUTAHUS

MPEACTABICHUS. O COLMAIBHBIX HOPMAaX W MpPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHHH B KOJUICKTHBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, YyueOHO-HCCIIEIOBATEILCKOM, TBOPYECKOW H
JPYTUX BUJaX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM IS TEbHOCTH ITPH BHIIIOJIHEHUH y4eOHBIX,
MO3HABATENILHBIX 337124, BBIMOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JIaHUH YUEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOILECCEe ITOH y4yeOHOM NesTeNbHOCTH, TOTOBHOCTH OIIGHUBATH CBOE
MOBEJICHUE M IMOCTYNKH CBOMX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUSA
TIOCJIC/ICTBUH TTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHUECKHE IPEACTABICHUS O BEIIECTBE M XUMHUYECKOH pPEaKkIWH, COOTBETCTBYIOIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJIAIOIINE OCHOBY UL MOHMMAaHHA CYITHOCTH HAYYHOH KapTHHBI
MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PHPOIBI, B3ANMOCBS3IX YETIOBEKa C MPUPOTHOM
Cpezoi, 0 pOM XUMHH B TO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHUBHI, HANPaBICHHbIC HA TOJIy4YE€HHE HOBBIX 3HAHUI 1O XUMHH, HEOOXOIUMBIC IS
OOBSCHEHUs] HAOJIONACMBIX TIPOLECCOB W SIBIICHWH, I03HABATEJIbHOW, HMH(MOPMAIMOHHOW W YHUTATEIbCKOM
KyJIbTYpBl, B TOM YHCJI€ HaBBIKOB CAMOCTOSTENILHOM PabOThl C YU€OHBIMH TEKCTaMH, CHPABOYHOU JIMTEPATypOi,
JIOCTYITHBIMHU TEXHHYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpec K 00y4eHHUIO U MO3HAHMIO, JII0003HATEIFHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K CaM0O00OPa30BaHHIO,
MIPOEKTHOH M MCCIEeI0BATENbCKOM NeATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHSA 00yUeHUS B
nanbHEHIIeM;

4) ¢dopMupoBaHHUs KYJbTYPHI 310POBBS:

OCO3HaHHE IIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha 37I0POBBIH
00pa3 KM3HU, OCO3HAHNE MOCIIEACTBUI U HENPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIICHHS aJIKOTO0JIsl, HAPKOTHKOB,
KypeHusi), He0OX0IMMOCTH COOMIOZICHUS MTPaBml 0E30MACHOCTH NPH OOPAICHUH ¢ XUMHUYECKUMH BEIECTBAMH B
OBITY 1 peasbHON KNU3HM;

5) Tpy10BOro BOCIUTAHUS:

MHTEpEC K IMPAaKTUUECKOMY HM3y4eHHIO Npodeccuil W Tpyda pasiMyHOTO poOJia, YBOKEHHE K TPYIy H
pe3yabpTaTaM TPYIOBOM AESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS NPEAMETHBIX 3HAHUI 10 XUMHH,
OCO3HAHHBIM BEIOOP MHIMBHIYaTbHON TPACKTOPUU NMPOJODKEHUS 00pa30BaHUs € yUETOM JIMIHOCTHBIX HHTEPECOB
U CHOCOOHOCTM K XHMHH, OOLIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH, YCHeNIHOW NpodeccCHoHaTbHOM
JIeITeIbHOCTH M Pa3BUTHSI HEOOXOUMBIX YMEHHH, TOTOBHOCTD a/IallTUPOBATHCS B MPOECCHOHATIBHON Cpee;

6) 9K0J0TNYeCKOro BOCIIMTAHMS:

9KOJIOTMYECKH IeJIeco00pa3HOe OTHOLIEHHE K MPHPOAE KaK HCTOYHHMKY XXM3HM Ha 3emiie, OCHOBE &
CYIIECTBOBAHUS, TOHUMAHUE LIEHHOCTH 3/I0POBOrO M 0e30macHoro obpasa »KHM3HHU, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3MYECKOMY U ICHXHYECKOMY 3710pPOBbIO, OCO3HAHHE [IEHHOCTH COOJIIOAEHUS IIPaBHiI O€3011acHOTO
MOBE/ICHHS TIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YIPOXKAIOLIUX 3/JOPOBBIO U JKU3HH JIIOJEH;

CHOCOOHOCTH MIPUMEHATH 3HAHUS, MOJydaeMble MIPH W3YUEHUH XMMUH, U PELICHUS 3a4ad, CBA3aHHBIX C
OKPYXArOIIeH MPUPOAHON CPENIOH, JUIsl TIOBBIIMICHUST YPOBHS JKOJIOTHUYECKON KYJIbTYPBI, OCO3HAHHS TI00ATEHOTO
XapakTepa JKOJIOTHYECKHX NpoOIeM M MyTed HMX pPEHmIeHHs IOCPEACTBOM METOJOB XHMHUH, 3KOJOTHYECKOTO
MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKAaTHBHOM M COI[AIIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocraBe meranmpeaMeTHBIX Ppe3yAbTATOB BBIACIAIOT 3HAYMMBIE A (POPMHPOBAHUS MHPOBO33PEHUS
oO0IeHayYHbIe TOHATHUS (3aKOH, TEOpUsl, NPUHIIMII, TUIIOTe3a, (PaKT, CHCTEMA, NpoLece, IKCIEPUMEHT U APYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M MO3BOJIIOT HA OCHOBE 3HAHWH M3 3THUX
npeaMeToB (OPMUPOBATH NMPEACTABICHUE O LEJIOCTHON HaydyHOH KapTMHE MHUpA, M YHUBEpCaJbHbIC ydeOHbIE



JeiicTBus (MO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC, PETYJISATHBHBIE), KOTOpPBIE 00ECHEUNBalOT (HOPMUPOBAHHUEC
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYILECTBICHHUIO yIeOHOH NeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBUA

Ba3oBble Jlornueckue AeiicTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHNUS NMPH OCBOCHMM 3HAHWIl: PacKpbIBaTh CMBICIT
XUMHUYECKHUX HOHATHH (BBIIEISTH X XapaKTEePHbIE IPU3HAKH, yCTAHABINBATH B3aUMOCBSI3b C IPYTUMH MOHSATHIMH),
UCIIOJIb30BaTh MOHATHS AJIsl OOBSICHEHHSI OTAEIBbHBIX (DAKTOB U SIBJICHUI, BHIOMpATh OCHOBAHUS M KPUTEPUU LIS
Ki1acCU(UKAMM XUMUYECKUX BEIECTB M XUMHUYECKUX PEaKIHil, YCTaHAaBIMBATh MPUYNHHO-CIICICTBEHHbIE CBS3H
MEXAy O0BEKTaMH U3Y4EHUs], CTPOHUTH JIOTHYECKHE PACCYXIeHUs (MHAYKTHBHBIC, JIEAYKTHBHBIC, 110 aHAJOTUH),
JieNaTh BBIBOJIBI M 3aKJIIOUCHHUS;

yYMEHHE MPHUMEHSTh B MpoLecce MO3HAHUs MOHATHS (TpeIMEeTHbIE U METaNpeIMETHbIE), CUMBOIMUYCCKUE
(3HAaKOBBIE) MOJENH, UCIIONB3yEeMblE B XUMHH, NTPeoOPa30OBHIBATh IIMPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIE
MPEICTABICHUS — XUMUYECKHH 3HAK (CHMBOJI JIEMEHTA), XUMUYecKast pOpMyJIIa U ypaBHEHHE XUMUIECKON PEaKIiH
— TNpH pEUmICHNH y4eOHO-TIO3HABATEIbHBIX 33/a4, C YYETOM STHX MOJCEIBHBIX MPEACTAaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKHI U3yIaeMbIX 00BEKTOB — XUMUYECKHUX BEIECTB M XUMUYECKUX PEAKIIHH,
BBIABJIATH OOIINE 3aKOHOMEPHOCTH, IPUINHHO-CIEICTBCHHBIC CBS3M M MPOTHBOPEUHS B M3yJaeMBIX Ipoleccax H
SBJICHUSX.

Ba3oBble ncciieqoBaTebCcKue 1eiicTBUA.

YMEHUE HCIIOJIB30BaTh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHUA, 4 TAKIKC B KaUCCTBC
OCHOBBI JIs (I)OpMI/IpOBaHI/ISI THUIOTE3BI 1O IMPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K[[eHHﬁ;

HpHOGpeTEHI/Ie OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3allMid WU IPOBCACHUIO YUCHHUYCCKUX SKCIEPHUMCHTOB,
yMeHHe HaOloaTh 3a XOJIOM IIPOIEcca, CaMOCTOSTEIBHO INPOTHO3MPOBATH €ro pe3yibTaT, (hOpMYIUpOBATH
0000111eHUsT ¥ BBIBOJBI 1O pe3yjibTaTaM MPOBEAEHHOTO OIbBITAa, UCCIEIOBAHUS, COCTABIATh OTUET O MPOAETaHHON
pabore.

Pabora c undopmanueii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATh W HHTEPIPETHPOBATH WH(OpMAIMIO Ppa3NIWYHBIX BHAOB U (opm
NPE/ICTABICHUS, IIOIY4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJSpHAs JIUTEPAaTypa XHMHUYECKOTO
COJICpKaHUs, CIpaBOYHBIE IT0cOOMs, pecypcel MHTepHeTa), KPUTHYECKH OICHUBATh INPOTHBOPCUUBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUC NIPUMCHATH PA3JIMIHBIC METOABI 1 3alIPOCHI ITPU MMONUCKE U 0T60pe I/IH(bOpMaHI/II/I 1 COOTBETCTBYIOINX
JaHHBbIX, H606XOI[I/IMI)IX JJI BBITIOJTHCHUA y‘-I66HI>IX " IMO3HABATCIIbHBIX 3a/1a4 onpeaenéHHoro THIIA, HpI/IO6peTeHI/Ie
ombiTa B 0O0JACTH HCIOJIB30BaHUS WH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIJICHHE KYJbTYpPOil
AKTUBHOT'O HCIIOJIB30BAaHWA PA3JIMYHBIX IMOMCKOBBIX CHUCTEM, CaAMOCTOATCIHBHO BI)I6I/IpaTI) ONTUMAJIbHYIO (bOpMy
MpEACTABJICHUSA I/IH(bOpMaHI/II/I U WUIIOCTPUPOBATH PCIIACMBIC 3adadu HECJIOXHBIMHU CXEMaMH, AJuarpamMmamu,
Ipyrumu opmamu rpauKu ¥ UX KOMOMHAIUSAMY;

yYMEHHE WCHOJNb30BaTh M aHAIM3UPOBATH B IIpolecce y4eOHOM M HCCIeNoBaTEeNbCKOM AeATeIbHOCTH
MH(pOpMALMIO O BIMSHHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTAa HA COCTOSHHE OKPY’KaroIeH
HNPUPOIHOH CpeJbL.

KoMmyHukaTuBHble yHUBepcaibHble yueOHbIe 1elCTBUS:

yMeHHs 3a/laBaTh BONPOCH (B Xoxae auanora W (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TEeMBI,
(hopMyITUpPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4;

YMEHUA NPEACTABIIATH MOJTYYCHHBIC PE3YJIbLTATHI MMO3HaBaTEILHOMN ACATCIIBHOCTU B YCTHBIX U IMMCbMEHHBIX
TEKCTax; ACJaTb MNPE3CHTAUIO PE3YJIbTATOB BBINOJIHCHUA XUMHUYCCKOTO0 SKCIIEPUMEHTA (na6opaTopHoro OIIbITA,
1abopaTOpHOM pabOTHI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM ITO3HABATENBHOM M ICCIIEI0BATEIbCKOM
JIeSITENIbHOCTH NPH PEIICHNH BO3HUKAIOIINX ITPO0JIeM Ha OCHOBE y4&Ta OOLIUX HHTEPECOB U COTIACOBAHUS TIO3UIINI
(obcyxnenus, oOMEH MHEHHUSIMH, «MO3TOBBIE LITYpMbBI», KOOPAWHAIMS COBMECTHBIX IEHCTBHH, OIpelereHue
KpPHUTEPHEB II0 OIICHKE KauyecTBa BHITOJHEHHOM paboTHI U IpyTHe).

PerynsiTuBHble yHMBepcaJlbHble yUeOHbIe AelcTBUS:

YMEHHE CaMOCTOSATENIBHO OMPEEIATh LENU AESTeAbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOIUPOBATh
U TpU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JEATENHLHOCTh, BBIOMpaTh Hamboiee 3((PEKTHBHBIE CIOCOOBI
penieHust y4eOHbIX U MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIIFHO COCTABIISTh MM KOPPEKTHPOBATH MTPEAJIOKEHHBINH
AITOPUTM JCHCTBHUH MPU BBIITOJHEHNWH 33JaHUI ¢ y4ETOM IOTy4eHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PpEAKIUsIX, OIICHWBAaTh COOTBETCTBHE IOJIYYCHHOTO pe3ysibTaTa 3asBICHHONH IeNH, yMEHHE
HCII0JIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPEjIaracMbI€ B YCIIOBHUA Ba}IaHI/II\/’I.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB IO OCBOSHHIO 003aTEIHFHOTO COASPKAHMNS, YCTAHOBICHHOTO JTAHHOM
(henepanbHOI pabouelt MPOrpaMMOH, BEIETISIOT: OCBOSHHBIE 00YJIAIOIIMMUCS HAYIHBIE 3HAHHSI, yMEHHUS M CIIOCOOBI
JEWCTBHH, crienu(pUUecKre Il MpeIMETHOW o0sacTn «XUMHA», BUABI JIESITEILHOCTH IO TMOJIYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPIIPETalny, TPeoOPa30BaHNIO U IPUMEHEHHIO B PA3IMYHBIX YUeOHBIX M HOBBIX CUTYalUsX.



K xoniy oOyuenums B 8 KkJacce mpeaMeTHbIE pPe3yiabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTPAaXaTh
c(hOpMHPOBAHHOCTH y 00YIAFOIINUXCS YMEHUH:
PacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKHX MOHATHN: aTOM, MOJICKYJIa, XAMUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, CMECh (OJJTHOPOHAS 1 HEOJHOPOJHAS ), BAIGHTHOCTH, OTHOCUTENIbHASI aTOMHAS U MOJIEKYJISIpHAS
Macca, KOJMYIECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas IO XUMHUYECKOTO 3JEMEHTa B COCIUHCHHH,
MOJISIPHBIA 00BEM, OKCHI, KHCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIATEILHOCTD, CTCIICHD OKHCIICHHS, XUMUIECKast
peakuust, KnaccupuKanus peaklui: peakiiiyl COSMHEHNS, PEaKIMK Pa3JIOKEHNUs, PEaKIH 3aMEIIeHHsI, PEaKLUH
oOMeHa, 9K30- U HJO0TEPMUYECKUE PeaKLUH, TEIIOBOH 3 (ekT peakunu, sapo aToMma, JJIEKTPOHHBIH ClI0i aToMma,
aTOMHas OpOUTallb, PaANyC aTOMa, XUMHYECKasi CBS3b, MOJISIPHAsI U HETOJISIpHAst KOBAaJICHTHAs CBSI3b, HOHHAS CBSI3b,
WOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J0JIsl BEIIeCTBa (MIPOLIEHTHAsl KOHIIEHTPAIHs1) B PACTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMWYECKUX MOHATHH U IPUMEHATH 3TU MIOHATHUS IIPU ONIMCAHUHU BEIIECTB
U UX NpeBpalleHuii;
HCIIONIb30BaTh XUMHUYECKYIO CHMBOJIMKY /ISl COCTAaBICHUS ()OPMYIT BELIECTB U YPAaBHEHUI XUMUUECKUX PEAKIIHH;
OINIPEZICTATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COEAWHEHUSX, CTENICHb OKHCJICHHS 3JIEMEHTOB B
OMHApHBIX COEAMHEHUSX, IPUHAUIC)KHOCTD BEIIECTB K ONMPENCIEHHOMY KIacCy COeAMHEeHui mo (opmymnam, Bua
XMMHUYECKOH CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHMYECKUX COSANHEHUSIX;
packpriBath cMblca [lepuonnyeckoro 3akona [I. Y. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE IEPUOINIECKON
3aBHCUMOCTH CBOMCTB XMMHUYECKUX IEMEHTOB OT UX MoJioxkeHus B [lepruonudeckoii cucteme, 3aKOHOB COXpaHEHUS
MAacchl BEIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO Y4eHUs, 3aKoHa ABOTapo;
OIUCHIBATh M XapaKTepu30BaTh Ta0bIM4YHYyI0 popmy [lepronnueckoii cucTeMbl XMMHYECKUX JJIEMEHTOB: pa3iinyaTh
MOHATHUS «Ti1aBHas noArpymmna (A-rpynna)y» u «nobounas noarpynmna (b-rpynma)», mansie u OoblIMe TEPHOIHI,
COOTHOCHTH 0003HAYCHUSI, KOTOPhIC UMCIOTCS B Tabmuie «Ileproandeckas cucTeMa XUMHUECKUX dieMeHTOB []. 1.
MeH):LeﬂeeBa» C YMCJIOBBIMU XapPaAKTECPUCTUKAMU CTPOCHUA aTOMOB XUMHUUYCCKUX 3JICMECHTOB (COCTaB " 3apsna Aaqapa,
o011ee YHCIIo ANEKTPOHOB M PACIPENICIICHAE HX 0 3JIEKTPOHHBIM CII0SIM);
KIacCH(UIMPOBATh XMMHUYECKHE >JIEMEHTBHI, HEOPraHMYCCKHE BEIIECTBA, XMMHUYCCKHE PEaKIHMU (110 YHCIy H
COCTaBY y4JacTBYIOIINX B PEaKINH BEIIECTB, 10 TEINIOBOMY 3P (EKTY);
XapaKTepu30BaTh (ONMMCHIBATE) OOMIME XMMHYECKHE CBONCTBA BEIECTB PA3IMYHBIX KJIACCOB, IOATBEpXKIas
OIMCaHNe IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHHI COOTBETCTBYIOINX XUMUIECKUX PEaKkIuii;
MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUSA
XMMHMYECKUX IPEBPAILCHUN B PA3JIMYHBIX YCIOBHSAX;
BBIUUCIIATH OTHOCHTEIBHYI0 MOJIEKYIAPHYI0O M MOJIIPDHYIO MAacChl BEIIECTB, MAaCCOBYIO IOJI0 XHMHYECKOIO
aNieMeHTa 1o (opMyJie COSANHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI 110 yPaBHEHHIO
XUMUYECKON peaklny;
MPUMEHSITh OCHOBHBIE OMNEpPAlMH MBICIUTEIBHOW JESATENbHOCTH — aHalli3 W CHHTE3, CpaBHEeHHE, 000O0IIeHue,
CHCTEeMaTH3aLUI0, KJIACCU(UKALMIO, BBIIBICHWE HPUYMHHO--CIEICTBEHHBIX CBSI3€H — U1 M3YYEHHs CBOWCTB
BEIIECTB M XHMHYECKHX pEaKIHH, eCTeCTBEHHO-HAay4YHbIE METOJbl IIO3HAHHS — HaONII0JEeHNe, HW3MEpeHHe,
MOJIETIMPOBAaHNE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH);
CJIC/IOBATH NPABUJIAM TIOJIBH30BaHMS XMMUYECKON MOCYA0H M 1a00paTOpHBIM 000pYIOBaHHEM, a TaKkKe MpaBHIaM
00paleHus ¢ BEIeCTBAMHU B COOTBETCTBHUH C MHCTPYKIMSMH II0 BHITTOIHEHUIO JTAO0PATOPHBIX XUMUYECKUX OIIBITOB
MO TOJIYYCHUI0 U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAA M KHUCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C
OIIPEJENIEHHON MacCOBOM J10JIel paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U IPOBOJUTh XMMUUECKUE IKCIIEPUMEHTBI
[0 pacro3HaBaHHWIO PACTBOPOB IEJNOYEH M KUCIOT C MOMOUIBIO HMHAMKATOPOB (NakMmyc, (eHondTaIenH,
METHJIOPAHXK U IPYTHE).

K xoHmy oOyueHuss B 9 KJjacce MpeAMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHHH:
PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX ITOHATHI: XUMUYECKHH 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KAaTHOH, aHHOH,
MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTD, JJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb OKHCIICHNUS, XUMUYECKast
peakusi, XUMHUYEecKasi CBs3b, TEIIOBOH 3((eKT peakunu, Moib, MOJSAPHBIA O00BEM, PacTBOp, SIIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKast UCCOLMAIMS, pPEakIWd HOHHOTO OOMEHa, KaTaau3aTrop, XHMHYECKOe
paBHOBecHe, 00paTuMble M HEOOpaTUMbIE PEaKIMH, OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIIHUTEIb,
BOCCTaHOBHUTEJb, OKHCIIEHHE U BOCCTAHOBJICHHE, aJUNIOTPOMNUS, aM(pOTEPHOCTh, XUMUYECKasi CBA3b (KOBaJEHTHas,
HWOHHAas, MeTaHHPI‘[eCKaH), KpUCTAJLTTNYECCKAA peméTKa, KOppo3usd MCTAJJIOB, CIIaBbl, CKOPOCTb XHUMHUYECKOH
peakuuu, npeaeipHo qonycrumas kouenrpanus [1/1K BemecTsa;
WLTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHHI U MIPUMEHATD OTHU IMOHATHA IIPHU OITMCAHUHN BEIIECTB
U MX IIPEBpaLICHMUI;
HCII0JIb30BATh XUMHUYECKYKO0 CUMBOJIMKY IJIsI COCTABJICHUA q)OpMyJ'[ BCHICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKum‘/'I;
OINpEeNeNATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa,
NPUHAIJIEKHOCT BELIECTB K OMNpPEIEIEHHOMY KJlacCy COEAMHEHWH No (opMmynaMm, BHI XUMHYECKOH CBS3H
(xoBaJIeHTHasl, HOHHAs, METAJUIMYECKasl) B HEOPraHNUECKUX COSIMHEHUSIX, 3apsl HOHA 110 XMMUYEcKol (opmyie,



XapakTep cpelbl B BOAHBIX PACTBOPAX HEOPTaHMYECKNX COSTUHEHUHN, THIT KPHCTAJUTMIECKOHN PEMIETKH KOHKPETHOTO
BEILIECTBA,;

packpsiBaTh cMbIci [lepuonnueckoro 3akona JI. 1. MenaeneeBa u JeMOHCTPUPOBATh €r0 MOHUMAHUE: ONIUCHIBATD
U XapakTepu3oBaTh TabianuHyro (Gopmy [leproandeckoll cCHCTEMBI XMMUYECKHX 3JIEMEHTOB: Pa3indaTh ITOHATHS
«rmaBHas oarpymma (A-rpymma)» u «mmobogHast noarpymnmna (b-rpymma)y, Maneie u 6oJpIIHEe IEPHOIBI, COOTHOCHTH
0003HaueHNsI, KOTOPHIE NMEIOTCS B TIEPHOIUUECKOI TabIHIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij siApa, oOliee YHCIIo AJIEKTPOHOB U paclpesieieHHe UX 110 JICKTPOHHBIM
CJIOSIM), OOBSICHATD 00I1IHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB DJIEMEHTOB M X COEIMHEHUH B IIpe/iesiax MaJIbIX
MEPHO/IOB U IIABHBIX MOATPYII ¢ YIETOM CTPOCHHS X aTOMOB;

KiIacCU(UIMPOBaTh XMMHUYECKHE DJIEMEHTHI, HEOPraHHYECKHE BEIIECTBA, XMMHUUYECKHE peakiuu (1Mo 4HCly |
COCTaBY YYacTBYIOUIMX B DPEAKIMH BELIECTB, MO TEIUIOBOMY 3((EKTy, M0 MU3MEHEHHIO CTEHEHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBAaTh) OOIINE U CHeNH(pUIecKIe XHMUYIECKIE CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB,
MOATBEPXK/asi OMHCAaHWE IPUMEPAMU MOJEKYISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
peakuuit;

COCTaBIISITh YPABHEHMSI 3JIEKTPOJUTHUECKON TUCCOLMALMU KHUCIIOT, LIEN0YEeH U COJIEH, MOJIHbIE U COKPALLEHHBIE
yYpaBHEHHs PEakIUi HOHHOTO OOMEHa, YPaBHEHHUS PEAKLUH, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETHUECKOU
CBSI3M MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHMTEIHLHO-BOCCTAHOBHUTENIBHBIX PEAKIMH MOCPEJCTBOM COCTaBIICHHS 3JIEKTPOHHOTO
OayiaHca 3TUX peakluid;

IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHUA, BOZMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX
npeBpameHI/Iﬁ B pa3jIMYHbIX YCIOBUAX;

BBIYHCIIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO OO XHMHYECKOTO
37eMeHTa 1o (opMyIse COCIMHEHHMS, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPaBHEHHUIO
XUMHUYECKOH peaKIim;

coOroiaTh MpaBHiIa MOJNTB30BaHUS XMMHUYECKOH MOCYNOH M abopaTOpHBIM 00OpYIOBaHHEM, a TaKXKe IpaBHia
00paIeHuns ¢ BEMIeCTBAMHU B COOTBETCTBUY C HHCTPYKIMSAMH TI0 BBITTOJIHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OIIBITOB
IO TTOJTYYECHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKHCIIOTO Ta3a);

MpOBOAUTH pPCaKIUH, MOATBEPIKAAOIINC Kauye€CTBCHHBIN COCTaB Ppa3IMYHbIX BCHICCTB: PACIIO3HABATH OIIBITHBIM
MyTEM XJIOpHI-, OpOMHI-, HOUI-, KapOoHaT-, pocdat-, cuimkat-, cynbhaT-, FTHAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI
1 MOHBI U3YYCHHBIX METAJJIOB, IPUCYTCTBYIOIHEC B BOJHBIX pAaCTBOPAX HCOPraHMICCKUX BEIICCTB,

MPUMEHSITh OCHOBHBIC ONEPAlMU MBICIUTEIBHON ICSITEIBPHOCTA — aHAlU3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMATU3ALIUIO, BBIABJICHUC IPUINHHO-CIICICTBCHHBIX CBsI3EH — JJId U3y4YCHUA CBOMCTB BCHICCTB U XUMHWUYCCKHUX
peaKuMﬁ, C€CTCCTBCHHO-HAYYHBIC MCTO/JIbI NNO3HAHUA — Ha6J’IIOI[eHI/Ie, U3MEPCHUE, MOACTIUPOBAHUEC, DKCIICPUMECHT
(peaNbHBIN ¥ MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoaunuecTBo yacoB

Ne HaumeHnoBaHue pa3iesnoB u TeM K 0 DyekTpoHHbIe (1U(ppoBLHIE)
/ orpa OHTPOJIbHBIE paKTH4ecKue o6pazoBaTe e DecYDe
n/n MpOrpaMMblI Bceero paGoTbI paGoTHI pa3oBaTebHbIE pecypchl

Pa3gen 1. IlepBoHayabHbIe XAMHUYECKAE TOHATHS
11 iﬁf?:Bgﬂilﬁza; ggnggzecxoﬁ 5 2 bubmmorexa [IOK
' https://m.edsoo.ru/7f41837¢c
JIeSITCILHOCTH YeJIOBEKa
Bbubnnorexa [JOK
1.2 BemectBa 11 XuMHYIeCKHE peaKIIUN 15 1 https://m.edso0.ru/7f41837¢
HWroro no paznmery 20
Pasnen 2. BaxkHelilue npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Boznyx. Kucnopon. [Torsatue 06 6 1 bubamoreka [TOK
’ OKCHUIax https://m.edsoo.ru/7f41837¢
bubamoreka [TOK
2.2 Bonopox.IlorsaTie 0 KHCIOTaX M COMAX 8 1 https://m.edso0.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbubnuorexa [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHl HEOPTAHUYECKUX 11 1 1 bubanorexa [JOK
' COEVHEHHIH https://m.edsoo.ru/7f41837¢c
HWroro no paznmery 30

Paspean 3. llepnoauyeckuii 3axon u Ilepuoanyeckas cucrema xumuuyeckux 3jaemMeHToB JI. . MenaeneeBa. Ctpoenne aTroM0B. XUMUYECKasl CBA3b.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE pPearuumn

[Tepuoanueckuii 3aK0H U

31 [Tepuoanueckasi cucteMa XUMHUYECKHUX 7 bubnnorexa [JOK
snemenToB /. 1. Menzene-eBa. https://m.edsoo.ru/7f41837c
CrpoeHue aToMa

32 Xumuueckas cBsi3b. OKUCIUTENBHO- 8 1 bubnnorexa [JOK
BOCCTaHOBHUTEJIbHBIE PEAKIIUT https://m.edsoo.ru/7f41837c

Hroro no paspery 15 E§S§Zﬁ?e'§1<%?§/7f41837c

PesepBHOE Bpemst 3 BH6H_HOTeKa HOK

https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB I1O 68 4 6

IMPOIr'PAMME




9 KJIACC

KoaunyecTBo yacoB

Ne HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl KoHTpoJbHbIE I[IpakTudeckue :ICKTPOHHEIE (LHPPOBbIC)
n/n Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pa3gen 1. BelecTBo H XHMAUYECKHE PeaKIIAH
11 [ToBTOpenue u yriy0neHne 3SHAHNH OCHOBHBIX 5 1 Bubmmorexa IIOK
pasmernoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUi 4 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYUECKAsT JUCCOUaIUsl. XUMHUECKUE 8 1 1 Bubnuorexa [IOK
peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeranbl 4 HX COeTHHEHHUSA
21 O061as XapakKTepPUCTHKA XUMUYCCKHIX 3JICMEHTOB 4 1 Bubnuorexa [IOK
VIIA-rpynner. ['anorexs https://m.edsoo.ru/7f41a636
29 O061as XapakKTepPUCTHKA XUMUYCCKHIX 3JICMEHTOB 6 Bubnuorexa [IOK
VIA-rpynmsl. Cepa u e€ coemuHeHUs https://m.edsoo.ru/7f41a636
23 O01mas XapakTepUCTHKA XUMHYCCKIX 3JICMEHTOB 7 1 Bubmmorexa [IOK
VA-rpymmsl. A30t, hochop 1 HX COeTHHEHUS https://m.edsoo.ru/7f41a636
e I 1 , ook
. — https://m.edsoo.ru/7f41a636
HWroro no paznmery 25
Pa3gen 3. MeTaaibl U HX COeAUHEHHSA
. Bubmmorexa [IOK
3.1 Obue cRoficTsa MeTaIIoR 4 https://m.edscIJ_EJ.ru/7f41a636
3.2 BaxHeiime MeTaTbl U KX COCTMHCHUS 16 1 2 ﬁgggﬁ;;i;igﬁljﬂ 412636
HWroro no pasgeny 20
Pa3gen 4. Xumus U oKpyskamomias cpeia
4.1 BemecTBa 1 Matepualibl B )KU3HU YeJIOBEKa 3 bubmorexa [1OK
https://m.edsoo.ru/7f41a636
HUroro no paznery 3
PesepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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